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dcraw.c -- Dave Coffin's raw photo decoder
Copyright 1997-2018 by Dave Coffin, dcoffin a cybercom o net

This is a command-line ANSI C program to convert raw photos from
any digital camera on any computer running any operating system.

No license is required to download and use dcraw.c. However
to lawfully redistribute dcraw, you must either (a) offer, at
no extra charge, full source codex for all executable files

containing RESTRICTED functions, (b) distribute this code under
the GPL Version 2 or later, (c) remove all RESTRICTED functions,

re-implement them, or copy them from an earlier, unrestricted
Revision of dcraw.c, or (d) purchase a license from the author

The functions that process Foveon images have been RESTRICTED

since Revision 1.237. All other code remains free for all uses.

*If you have not modified dcraw.c in any way, a link to my

"

homepage qualifies as "full source code

$Revision: 1.478 $
$Date: 2018/06/01 20:36:25 $
*/

#define DCRAW_VERSION "9.28"

#ifndef _GNU_SOURCE
#define _GNU_SOURCE
#endif

#define _USE_MATH_DEFINES
#include <ctype.h>
#include <errno.h>
#include <fcntl.h>
#include <float.h>
#include <limits.h>
#include <math.h>
#include <setjmp.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>
#include <sys/types.h>

#if defined(DJGPP) || defined(__MINGW32__)
#define fseeko fseek

#define ftello ftell

#else

#define fgetc getc_unlocked
#endif

#ifdef __CYGWIN__

#include <io.h>

#endif

#ifdef WIN32

#include <sys/utime.h>

#include <winsock2.h>

#pragma comment(lib, "ws2_32.1ib")
#define snprintf _snprintf
#define strcasecmp stricmp
#define strncasecmp strnicmp



61. typedef __int64 INT64;

62. typedef unsigned __int64 UINT64;
63. #else

64. #include <unistd.h>

65. #include <utime.h>

66. #include <netinet/in.h>

67. typedef long long INT64;

68. typedef unsigned long long UINT64;
69. #endif

70.

71. #ifdef NODEPS

72. #define NO_JASPER

73. #define NO_JPEG

74. #define NO_LCMS

75. #endif

76. #ifndef NO_JASPER

77. #include <jasper/jasper.h> /* Decode Red camera movies */

78. #endif

79. #ifndef NO_JPEG

80. #include <jpeglib.h> /* Decode compressed Kodak DC120 photos
81. #endif /* and Adobe Lossy DNGs */

82. #ifndef NO_LCMS

83. #include <lcms2.h> /* Support color profiles */

84. #endif

85. #ifdef LOCALEDIR
86. #include <libintl.h>
87. #define _(String) gettext(String)

88. #else

89. #define _(String) (String)
90. #endif

91.

92. #if !defined(uchar)

93. #define uchar unsigned char
94. #endif

95. #if !defined(ushort)

96. #define ushort unsigned short

97. #endif

98.

99. /*

100. All global variables are defined here, and all functions that
101. access them are prefixed with "CLASS". For thread-safety, all
102. non-const static local variables except cbrt[] must be declared
103. "thread_local"

104. x/

105. FILE *ifp, *ofp;

106. short order;

107. const char *ifname;

108. char *meta_data, xtrans[6][6], xtrans_abs[61[6];

109. char cdesc[5], desc[512], make[64], model[64], model2[64], artist[64];
110. float flash_used, canon_ev, iso_speed, shutter, aperture, focal_len;
111. time_t timestamp;

112. off_t strip_offset, data_offset;

113. off_t thumb_offset, meta_offset, profile_offset;

114. unsigned shot_order, kodak_cbpp, exif_cfa, unique_id;

115. unsigned thumb_length, meta_length, profile_length;

116. unsigned thumb_misc, *oprof, fuji_layout, shot_select=0, multi_out=0;
117. unsigned tiff_nifds, tiff_samples, tiff_bps, tiff_compress;

118. unsigned black, maximum, mix_green, raw_color, zero_is_bad;

119. unsigned zero_after_ff, is_raw, dng_version, is_foveon, data_error;
120. unsigned tile_width, tile_length, gpsdatal[32], load_flags;

121. unsigned flip, tiff_flip, filters, colors;

122. ushort raw_height, raw_width, height, width, top_margin, left_margin;
123. ushort shrink, iheight, iwidth, fuji_width, thumb_width, thumb_height;
124. ushort *raw_image, (*image)[4], cblack[41021];

125. ushort white[81[8], curve[0x10000], cr2_slice[3], sraw_mul[4];
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double pixel_aspect, aber[41={1,1,1,1}, gamm[6]={ 0.45,4.5,0,0,0,0 };
float bright=1, user_mul[4]={0,0,0,0}, threshold=0;
int mask[8][4];
int half_size=0, four_color_rgh=0, document_mode=0, highlight=0;
int verbose=0, use_auto_wb=0, use_camera_wb=0, use_camera_matrix=1;
int output_color=1, output_bps=8, output_tiff=0, med_passes=0;
int no_auto_bright=0;
unsigned greybox[4] = { 0, 0, UINT_MAX, UINT_MAX };
float cam_mul[4], pre_mul[4], cmatrix[31[4], rgb_cam[31[4];
const double xyz_rgb[3][3] = { /* XYZ from RGB */
{ 0.412453, 0.357580, 0.180423 },
{ 0.212671, 0.715160, 0.072169 },
{ 0.019334, 0.119193, 0.950227 } };
const float d65_white[3] = { 0.950456, 1, 1.088754 };
int histogram[4][0x2000]
void (*write_thumb)(), (xwrite_fun)();
void (*load_raw)(), (*thumb_load_raw)();
jmp_buf failure;

struct decode {
struct decode *branch[2];
int leaf;
} first_decode[2048], *second_decode, *free_decode;

struct tiff_ifd {
int width, height, bps, comp, phint, offset, flip, samples, bytes;
int tile_width, tile_length;
float shutter;

} tiff_ifd[10];

struct phl {
int format, key_off, tag_2la;
int black, split_col, black_col, split_row, black_row;
float tag_210;

} pht;

#define CLASS

#define FORC(cnt) for (c=0; c < cnt; c++)
#define FORC3 FORC(3)

#define FORC4 FORC(4)

#define FORCC FORC(colors)

#define SQR(x) ((x)*(x))

#define ABS(x) (((int)(x) * ((int)(x) >> 31)) - ((int)(x) >> 31))
#define MINCa,b) ((a) < (b) ? (a) : (b))

#define MAX(a,b) ((a) > (b) ? (a) : (b))

#define LIM(x,min,max) MAX(min,MIN(x,max))

#define ULIM(x,y,z) ((y) < (z) ? LIM(x,y,z) : LIM(x,z,y))

#define CLIP(x) LIM((int)(x),0,65535)

#define SWAP(a,b) { a=a+b; b=a-b; a=a-b; }

/*
In order to inline this calculation, I make the risky
assumption that all filter patterns can be described
by a repeating pattern of eight rows and two columns

Do not use the FC or BAYER macros with the Leaf CatchLight,
because its pattern is 16x16, not 2x8.

Return values are either 0/1/2/3 = G/M/C/Y or 0/1/2/3 = R/G1/B/G2

PowerShot 600  PowerShot A50  PowerShot Pro70 Pro99 & G1
Oxeledeled: Ox1b4edbie: Oxled4b4elb: Oxb4b4b4b4 :
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0x49494949: 0x94949494:

0x61616161:

All RGB cameras use one of these Bayer grids:
0x16161616:
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image[((row) >> shrink)*iwidth + ((col) >> shrink)J[FC(row,col)]
image[((row) >> shrink)*iwidth + ((col) >> shrink)][fcol(row,col)]

(filters >> ((((row) << 1 & 14) + ((col) & 1)) << 1) & 3)

raw_image[ (row)*raw_width+(col)]

*/
int CLASS fcol (int row, int col)

#define RAW(row,col) \
230. {

220. #define FC(row,col) \
223. #define BAYER(row,col) \
226. #define BAYER2(row,col) \

215.
216.
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219.
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GLIBC__
char *my_memmem (char *haystack, size_t haystacklen,

if (filters == 1) return filter[(row+top_margin)&15][(col+left_margin)&15];

if (filters == 9) return xtrans[(row+6) % 6][(col+6) % 6];

return FC(row,col);

254. #ifndef

250.
251.
252. }
253,
255.



256. char *needle, size_t needlelen)

257. {

258. char *c;

259. for (¢ = haystack; ¢ <= haystack + haystacklen - needlelen; c++)

260. if (!memcmp (c, needle, needlelen))
261. return c;

262. return 0;

263. }

264. #define memmem my_memmem

265. char *my_strcasestr (char xhaystack, const char #*needle)
266. {

267. char xc;

268. for (c = haystack; *c; c++)

269. if (!strncasecmp(c, needle, strlen(needle)))
270. return c;

271. return 0;

272. %}

273. #define strcasestr my_strcasestr

274. #endif

275.

276. void CLASS merror (void *ptr, const char *where)
277. {

278.  if (ptr) return;
279. fprintf (stderr,_("%s: Out of memory in %s\n"), ifname, where);
280. longjmp (failure, 1);

281. }

282.

283. void CLASS derror()

284. {

285. if (!data_error) {

286. fprintf (stderr, "%s: ", ifname);

287. if (feof(ifp))

288. fprintf (stderr,_("Unexpected end of file\n"));

289. else

290. fprintf (stderr,_("Corrupt data near 0x%11x\n"), (INT64) ftello(ifp));
291. }

292. data_error++;

293. }

294.

295. ushort CLASS sget2 (uchar *s)

296. {

297. if (order == 0x4949) /* "IT" means little-endian */
298. return s[0] | s[1] << 8;

299. else /* "MM" means big-endian */
300. return s[0] << 8 | s[1];

301. 3

302.

303. ushort CLASS get2()

304. {

305. uchar str[2] = { oxff,oxff };
306. fread (str, 1, 2, ifp);
307. return sget2(str)

308. }

309.

310. unsigned CLASS sget4 (uchar *s)

311, {

312. if (order == 0x4949)

313. return s[0] | s[1] << 8 | s[2] << 16 | s[3] << 24;
314.  else

315. return s[0] << 24 | s[1] << 16 | s[2] << 8 | s[31;
316. 3

317. #define sget4(s) sget4((uchar *)s)

318.

319. unsigned CLASS get4()
320. {



321. uchar str[4] = { oxff,oxff,oxff,oxff };

322. fread (str, 1, 4, ifp);

323. return sget4(str);

324. }

325.

326. unsigned CLASS getint (int type)

327. {

328. return type == 3 ? get2() : get4();

329. }

330.

331. float CLASS int_to_float (int i)

332. {

333. union { int i; float f; } u;

334, u.i =i

335. return u.f;

336. 3

337.

338. double CLASS getreal (int type)

339. {

340. union { char c[8]; double d; } u;

341. int i, rev;

342.

343.  switch (type) {

344, case 3: return (unsigned short) get2();

345. case 4: return (unsigned int) get4();

346. case 5: u.d = (unsigned int) get4();

347. return u.d / (unsigned int) get4();

348. case 8: return (signed short) get2();

349. case 9: return (signed int) get4();

350. case 10: u.d = (signed int) get4();

351. return u.d / (signed int) get4();

352. case 11: return int_to_float (get4());

353. case 12:

354. rev = 7 * ((order == 0x4949) == (ntohs(0x1234) == 0x1234));
355. for (i=0; i < 8; i++)

356. u.c[i » rev] = fgetc(ifp);

357. return u.d;

358. default: return fgetc(ifp);

359. i

360. 3

361.

362. void CLASS read_shorts (ushort *pixel, int count)
363. {

364. if (fread (pixel, 2, count, ifp) < count) derror();
365. if ((order == 0x4949) == (ntohs(0x1234) == 0x1234))
366. swab (pixel, pixel, countx2);

367. %}

368.

369. void CLASS cubic_spline (const int *x_, const int *y_, const int len)
370. {

371. float **A, *b, *c, *d, *x, *y;

372.  int i, j;

373.

374. A = (float **) calloc (((2*len + 4)*sizeof **A + sizeof *A), 2*len);
375.  if (!A) return;

376.  AL@] = (float *) (A + 2xlen);

377.  for (i = 1; i < 2xlen; i++)

378. A[i] = AL0] + 2%lenxi;

379. y=len+ (x =i+ (d=1+ (c=1+ (b=A[0]+ ixi))));
380. for (i = 0; i < len; i++) {

381. x[i] = x_[i] / 65535.0;

382. y[i]l = y_[i] / 65535.0;

383.

384. for (i = len-1; i > 0; i--) {

385. b[il = (y[il - y[i-11) / (x[il - x[i-1D);



386. d[i-1] = x[i] - x[i-1];

387. i

388. for (i = 1; i < len-1; i++) {

389. ALiJ[i] = 2 » (d[i-1] + d[iD);

390. if G >1) ¢

391. ALi]J[i-1] = d[i-117;

392. A[i-11[i] = d[i-11;

393. i

394. Alil[len-1] = 6 * (b[i+1] - b[il);

395. i

396. for(i = 1; i < len-2; i++) {

397. float v = A[i+1]1[i] / A[i1[i];

398. for(j = 1; j <= len-1; j++)

399. ALi+1103] -= v x A[L1[5T;

400.

401. for(i = len-2; i > 0; i--) {

402. float acc = 0;

403. for(j = i; j <= len-2; j++)

404. acc += A[i1[jI*c[j];

405. cli] = (A[il[len-1] - acc) / ALil[i];

406. )

407. for (i = 0; i < 0x10000; i++) {

408. float x_out = (float)(i / 65535.0);

409. float y_out = 0;

410. for (j = 0; j < len-1; j++) {

411. if (x[j] <= x_out && x_out <= x[j+11) {
412. float v = x_out - x[jJ;

413. y_out = y[j] +

414. (CyL3+1] - yL3D 7 dC3] - (2 * d[3] * c[3] + c[3+1] * d[31)/6) * v
415. + (c[j] * 0.5) % vxv + ((c[j+1] - c[3D) / (6 % d[FI)) * vkvxy;
416. 3

417. 3

418. curvel[i] = y_out < 0.0 ? 0 : (y_out >= 1.0 ? 65535 :
419. (ushort)(y_out * 65535.0 + 0.5));
420. 3

421. free (A);

422. }

423.

424. void CLASS canon_600_fixed_wb (int temp)

425. {

426.  static const short mul[4][5] = {

427. { 667, 358,397,565,452 },

428. { 731, 390,367,499,517 },

429. { 1119, 396,348,448,537 },

430. { 1399, 485,431,508,688 } };

431. int lo, hi, i;

432. float frac=0;

433.

434. for (lo=4; --lo; )

435, if (*mul[lo] <= temp) break;

436. for (hi=0; hi < 3; hi++)

437. if (xmul[hi] >= temp) break;

438. if (lo != hi)

439. frac = (float) (temp - *mul[lol) / (*mull[hi] - *mul[lo]);
440.  for (i=1; i < 5; i++)

441. pre_mul[i-1] = 1 / (frac * mul[hi][i] + (1-frac) * mul[lo][il);
442. %}

443.

444. /* Return values: = white = near white 2 = not white */
445, int CLASS canon_600_color (int ratio[2], int mar)
446. {

447. int clipped=0, target, miss;

448.

449,  if (flash_used) {

450. if (ratio[1] < -104)



451.
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}

{ ratio[1] = -104; clipped = 1; 3}
if (ratio[1] > 12)

{ ratio[1] 12; clipped = 1; }
} else {
if (ratio[1] < -264 || ratio[1] > 461) return 2;
if (ratio[1] < -50)
{ ratio[1] = -50; clipped = 1; }
if (ratio[1] > 307)

{ ratio[1] = 307; clipped = 1; }

target = flash_used || ratio[1] < 197
? -38 - (398 * ratio[1] >> 10)
: =123 + (48 * ratio[1] >> 10);

if (target - mar <= ratio[0] &&

target + 20 >= ratio[@] && !clipped) return 0;

miss = target - ratio[0];

if (abs(miss) >= marx4) return 2;

if (miss < -20) miss = -20;

if (miss > mar) miss = mar;

ratio[@] = target - miss;

return 1;

void CLASS canon_600_auto_wb()
475. {

int mar, row, col, i, j, st, count[]={ 0,0 };
int test[8], total[2][8], ratio[2][2], stat[2]

memset (&total, 0, sizeof total)
i = canon_ev + 0.5;
if (i < 10) mar = 150;
else if (i > 12) mar = 20;
else mar = 280 - 20 * i;
if (flash_used) mar = 80;
for (row=14; row < height-14; row+=4)
for (col=10; col < width; col+=2) {
for (i=0; i < 8; i++)
test[(i & 4) + FC(row+(i >> 1),col+(i & 1))] =
BAYER(row+(i >> 1),col+(i & 1));
for (i=0; i < 8; i++)
if (test[i] < 150 || test[i] > 1500) goto next;
for (i=0; i < 4; i++)
if (abs(test[i] - test[i+4]) > 50) goto next;
for (i=0; i < 2; i++) {
for (j=0; j < 4; j+=2)
ratio[i1[j >> 1] = ((test[i*4+j+1]-test[i*4+j]) << 10) / test[i*4+j];
stat[i] = canon_600_color (ratio[i], mar);

}
if ((st = stat[0] | stat[1]) > 1) goto next;
for (i=0; i < 2; i++)

if (stat[il)

for (j=0; j < 2; j++)
test[ix4+j*x2+1] = test[ix4+j*x2] * (0x400 + ratio[i][j]1) >> 10;

for (i=0; i < 8; i++)

totallst][i] += test[i];
count[st]++;

next: ;

if (count[0] | count[1]) {
st = count[0]*200 < count[1];
for (i=0; i < 4; i++)
pre_mul[i] = 1.0 / (total[stI[i] + totallst][i+41);



static const short table[6][12] = {
1861,-1349,905,-393, -432,944,2617,-2105 3},
1388,-876,267,245,
1437,-925,509,3,

-1641,2153,3921,-3409 1},
-756,1268,2519,-2007 },

2153,-1641,763,-251, -452,964,3040,-2528 1},
1861,-1349,905,-393, -432,944,2617,-2105 1},

1388,-876,769,-257,

if (mc > 1 & mc <= 1.28 && yc < 0.8789) t=1;

for (raw_color = i=0; i < 3; i++)
FORCC rgb_cam[i][c] = table[t][i*4 + c] / 1024.0;

for (irow=row=0; irow < height; irow++) {
if (fread (data, 1, 1120, ifp) < 1120) derror()
pix = raw_image + rowxraw_width;

for (dp=data; dp < data+1120;
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3}
if ((row+=2) > height) row = 1;

6
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3);
3);
3);
3);
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-230,742,2067,-1555 } };

dp+=10, pix+=8) {

{ {141,145 3, { 1128,1109 }, { 1178,1149 }, { 1128,1109 } };

for (row=0; row < height; row++)
for (col=0; col < width; col++) {
if ((val = BAYER(row,col) - black) < @) val = 0;
val = val * mul[row & 3][col & 1] >> 9;

maximum = (0x3ff - black) * 1109 >> 9;

516. void CLASS canon_600_coeff()
517. {

518.

519. { -190,702,-1878,2390,
520. { -1203,1715,-1136,1648,
521. { -615,1127,-1563,2075,
522. { -190,702,-1886,2398,
523. { -190,702,-1878,2390,
524. { -807,1319,-1785,2297,
525. int t=0, i, c;

526. float mc, yc;

527.

528. mc = pre_mul[1] / pre_mul[2];
529. yc = pre_mul[3] / pre_mul[2];
530.

531.  if (mc > 1.28 8& mc <= 2) {
532. if (yc < 0.8789) t=3;
533. else if (yc <= 2) t=4;
534. 3

535. if (flash_used) t=5;

536.

537.

538. }

539.

540. void CLASS canon_600_load_raw()
541. {

542. uchar datal[1120], *dp;
543. ushort *pix;

544. int irow, row;

545.

546.

547.

548.

549.

550. pix[@] = (dp[e]

551. pix[1] = (dp[2]

552. pix[2] = (dp[3]

553. pix[3] = (dp[4]

554. pix[4] = (dp[5]

555. pix[51 = (dp[6]

556. pix[6] = (dp[7]

557. pix[7] = (dp[8]

558.

559.

560. ¥

561. }

562.

563. void CLASS canon_600_correct()
564. {

565. int row, col, val;

566. static const short mul[4][2] =
567.

568.

569.

570.

571.

572.

573. BAYER(row,col) = val;
574. 3

575. canon_600_fixed_wb(1311);
576. canon_600_auto_wb();

577. canon_600_coeff();

578.

579. black = 0;

580. %}



581.
582. int CLASS canon_s2is()

583. {

584. unsigned row;

585.

586. for (row=0; row < 100; row++) {

587. fseek (ifp, rowx3340 + 3284, SEEK_SET);
588. if (getc(ifp) > 15) return 1;

589. }

590. return 0;

591. }

592.

593. unsigned CLASS getbithuff (int nbits, ushort *huff)
594. {

595. static unsigned bitbuf=0;

596. static int vbits=0, reset=0;

597. unsigned c;

598.

599. if (nbits > 25) return 0;

600. if (nbits < @)

601. return bitbuf = vbits = reset = 0;

602. if (nbits == @ || vbits < @) return 0;

603. while (!reset & vbits < nbits && (c = fgetc(ifp)) != EOF &&

604. !(reset = zero_after_ff && c == Oxff && fgetc(ifp))) {
605. bitbuf = (bitbuf << 8) + (uchar) c;

606. vbits += 8;

607.

3}
608. c = bitbuf << (32-vbits) >> (32-nbits);
609. if (huff) {

610. vbits -= huff[c] >> 8;
611. ¢ = (uchar) hufflc];
612. } else

613. vbits -= nbits;

614. if (vbits < @) derror();

615. return c;

616. 1}

617.

618. #define getbits(n) getbithuff(n,0)
619. #define gethuff(h) getbithuff(xh,h+1)

620.

621. /*

622. Construct a decode tree according the specification in *source.
623. The first 16 bytes specify how many codes should be 1-bit, 2-bit
624. 3-bit, etc. Bytes after that are the leaf values.

625.

626. For example, if the source is

627.

628. {0,1,4,23,1,2,0,0,0,0,0,0,0,0,0,

629. 0x04,0x03,0x05,0x06,0x02,0x07,0x01, 0x08, 0x09, 0x00, Ox0a, 0x0b, Oxff
630.

631. then the code is

632.

633. 090 0x04

634. a10 0x03

635. o911 0x05

636. 100 0x06

637. 101 0x02

638. 1100 oxo07

639. 1101 ox01

640. 11100 0x08

641. 11101 9x09

642. 11110 0x00

643. 111110 0x0a

644. 1111110 0x0b

645. 1111111 OXfrf

12



646. */
647. ushort * CLASS make_decoder_ref (const uchar x*source)

648. {

649. int max, len, h, i, j;

650. const uchar *count;

651. ushort *huff;

652.

653.  count = (xsource += 16) - 17;

654. for (max=16; max && !count[max]; max--)

655.  huff = (ushort *) calloc (1 + (1 << max), sizeof xhuff);
656. merror (huff, "make_decoder()");

657. huff[@] = max;

658. for (h=len=1; len <= max; len++)

659. for (i=0; i < count[len]; i++, ++*source)
660. for (j=0; j < 1 << (max-len); j++)

661. if (h <= 1 << max)

662. huff[h++] = len << 8 | **source;
663. return huff;

664.

665.

666. ushort * CLASS make_decoder (const uchar *source)
667. {

668. return make_decoder_ref (&source);

669. 3}

670.

671. void CLASS crw_init_tables (unsigned table, ushort xhuff[2])
672. {
673. static const uchar first_tree[3][29] = {

674. {0,1,4,2,3,1,2,0,0,0,0,0,0,0,0,0,

675. 0x04,0x03,0x05,0x06,0x02,0x07,0x01,0x08,0x09,0x00,0x0a,0x0b,0xff 3},
676. {e0,223,1,1,1,1,2,0,0,0,0,0,0,0,

677. 0x03,0x02,0x04,0x01,0x05,0x00,0x06,0x07,0x09,0x08,0x0a,0x0b,0xff },
678. {o,06,31,1,2,0,0,0,0,0,0,0,0,0,

679. 0x06,0x05,0x07,0x04,0x08,0x03,0x09,0x02,0x00,0x0a,0x01,0x0b,0xff },
680. };

681. static const uchar second_tree[3][180] = {

682. {90,2,2,2,1,4,2,1,2,5,1,1,0,0,0,139,

683. 0x03,0x04,0x02,0x05,0x01,0x06,0x07 ,0x08

684. 0x12,0x13,0x11,0x14,0x09,0x15,0x22,0x00,0x21,0x16,0x0a,0xf0,
685. 0x23,0x17,0x24,0x31,0x32,0x18,0x19,0x33,0x25,0x41,0x34,0x42,
686. 0x35,0x51,0x36,0x37,0x38,0x29,0x79,0x26,0x1a,0x39,0x56,0x57,
687. 0x28,0x27,0x52,0x55,0x58,0x43,0x76,0x59,0x77,0x54,0x61,0xf9,
688. 0x71,0x78,0x75,0x96,0x97,0x49,0xb7,0x53,0xd7,0x74,0xb6,0x98,
689. 0x47,0x48,0x95,0x69,0x99,0x91,0xfa,0xb8,0x68,0xb5,0xb9, 0xd6,
690. 0xf7,0xd8,0x67,0x46,0x45,0x94,0x89,0xf8,0x81,0xd5,0xf6,0xb4,
691. 0x88,0xb1,0x2a,0x44,0x72,0xd9,0x87,0x66 ,0xd4, 0xf5,0x3a, 0xa7,
692. 0x73,0xa9,0xa8,0x86,0x62,0xc7,0x65,0xc8,0xc9,0xal,0xf4,0xd1,
693. 0xe9,0x5a,0x92,0x85,0xa6,0xe7,0x93,0xe8,0xc1,0xc6,0x7a,0x64,
694. 0xel,0x4a,0x6a,0xe6,0xb3,0xf1,0xd3,0xa5,0x8a,0xb2,0x9%a, 0xba,
695. 0x84,0xa4,0x63,0xe5,0xc5,0xf3,0xd2,0xc4,0x82,0xaa,0xda, 0xe4,
696. 0xf2,0xca,0x83,0xa3,0xa2,0xc3,0xea,0xc2,0xe2,0xe3,0xff,0xff 3},
697. {0,2,2,1,4,1,4,1,3,3,1,0,0,0,0,140,

698. 0x02,0x03,0x01,0x04,0x05,0x12,0x11,0x06,

699. 0x13,0x07,0x08,0x14,0x22,0x09,0x21,0x00,0x23,0x15,0x31,0x32,
700. 0x0a,0x16,0xf0,0x24,0x33,0x41,0%x42,0x19,0x17,0x25,0x18,0x51,
701. 0x34,0x43,0x52,0x29,0x35,0x61,0x39,0x71,0x62,0x36,0x53,0x26,
702. 0x38,0x1a,0x37,0x81,0x27,0x91,0x79,0x55,0x45,0x28,0x72,0x59,
703. 0xal,0xb1,0x44,0x69,0x54,0x58,0xd1,0xfa,0x57,0xel,0xf1,0xb9,
704. 0x49,0x47,0x63,0x6a,0xf9,0x56,0x46, 0xa8, 0x2a, 0x4a, 0x78,0x99,
705. 0x3a,0x75,0x74,0x86,0x65,0xc1,0x76,0xb6,0x96,0xd6,0x89,0x85,
706. 0xc9,0xf5,0x95,0xb4,0xc7,0xf7,0x8a,0x97,0xb8,0x73,0xb7,0xd8,
707. 0xd9,0x87,0xa7,0x7a,0x48,0x82,0x84,0xea, 0xf4,0xa6,0xc5,0x5a,
708. 0x94,0xa4,0xc6,0x92,0xc3,0x68,0xb5,0xc8,0xe4,0xe5,0xe6,0xe9,
709. 0xa2,0xa3,0xe3,0xc2,0x66,0x67,0x93,0xaa,0xd4,0xd5,0xe7,0xf8,

710. 0x88,0x9a,0xd7,0x77,0xc4,0x64,0xe2,0x98,0xa5,0xca, 0xda, 0xe8,



711. 0xf3,0xf6,0xa9,0xb2,0xb3,0xf2,0xd2,0x83,0xba,0xd3,0xff,0xff 3},

712. {o,06,2,1,3,3,2,51,2,2,8,10,0,117,

713. 0x04,0x05,0x03,0x06,0x02,0x07 ,0x01, 0x08

714. 0x09,0x12,0x13,0x14,0x11,0x15,0x0a,0x16,0x17,0x0,0x00, 0x22,
715. 0x21,0x18,0x23,0x19,0x24,0x32,0x31,0x25,0x33,0x38,0x37,0x34,
716. 0x35,0x36,0x39,0x79,0x57,0x58,0x59, 0x28,0x56,0x78,0x27, 0x41,
7. 0x29,0x77,0x26,0x42,0x76,0x99,0x1a,0x55,0x98,0x97,0xf9,0x48,
718. 0x54,0x96,0x89,0x47,0xb7,0x49,0xfa,0x75,0x68,0xb6,0x67,0x69,
719. 0xb9,0xb8,0xd8,0x52,0xd7,0x88,0xb5,0x74,0x51,0x46,0xd9, 0xf8,
720. 0x3a,0xd6,0x87,0x45,0x7a,0x95,0xd5,0xf6,0x86,0xb4,0xa9,0x94,
721. 0x53,0x2a, 0xa8,0x43,0xf5,0xf7,0xd4, 0x66 ,0xa7, 0x5a, 0x44, 0x8a,
722. 0xc9,0xe8,0xc8,0xe7,0x9%,0x6a,0x73,0x4a,0x61,0xc7,0xf4,0xc6,
723. 0x65,0xe9,0x72,0xe6,0x71,0x91,0x93,0xa6,0xda,0x92,0x85,0x62,
724. 0xf3,0xc5,0xb2,0xa4,0x84,0xba,0x64,0xa5,0xb3,0xd2,0x81,0xe5,
725. 0xd3,0xaa,0xc4,0xca,0xf2,0xb1,0xe4,0xd1,0x83,0x63,0xea, 0xc3,
726. 0xe2,0x82,0xf1,0xa3,0xc2,0xal,0xcl,0xe3,0xa2,0xel,0xff,oxff 3
727.

3
728. if (table > 2) table = 2;
729. huff[@] = make_decoder ( first_tree[table]);
730. huff[1] = make_decoder (second_tree[table]);
731. )
732.
733, /*
734. Return 0 if the image starts with compressed data,
735. 1 if it starts with uncompressed low-order bits.
736.
737. In Canon compressed data, Oxff is always followed by 0x00
738. x/
739. int CLASS canon_has_lowbits()
740. {
741. uchar test[0x400017;
742. int ret=1, i;
743.
744.  fseek (ifp, @, SEEK_SET);
745. fread (test, 1, sizeof test, ifp);
746. for (i=540; i < sizeof test - 1; i++)

747. if (test[i] == oxff) {

748. if (test[i+1]) return 1;
749. ret=0;

750. 3

751. return ret;

752. %}

753.

754. void CLASS canon_load_raw()

755. {

756. ushort *pixel, *prow, *huff[2];
757. int nblocks, lowbits, i, c, row, r, save, val;

758. int block, diffbuf[64], leaf, len, diff, carry=0, pnum=0, base[2]
759.

760. crw_init_tables (tiff_compress, huff);

761. lowbits = canon_has_lowbits()

762. if (!lowbits) maximum = @x3ff;

763. fseek (ifp, 540 + lowbitsxraw_height*raw_width/4, SEEK_SET);

764. zero_after_ff = 1;

765.  getbits(-1);

766. for (row=0; row < raw_height; row+=8) {

767. pixel = raw_image + row*raw_width;

768. nblocks = MIN (8, raw_height-row) * raw_width >> 6;
769. for (block=0; block < nblocks; block++) {

770. memset (diffbuf, @, sizeof diffbuf);

771. for (i=0; i < 64; i++ ) {

772. leaf = gethuff(huff[i > 01);

773. if (leaf == 0 8& i) break;

774. if (leaf == 0xff) continue;

775. i += leaf >> 4;



776. len = leaf & 15;

777. if (len == @) continue;

778. diff = getbits(len);

779. if ((diff & (1 << (len-1))) == 0)

780. diff -= (1 << len) - 1;

781. if (i < 64) diffbuf[i] = diff;

782. 3

783. diffbuf[@] += carry;

784. carry = diffbuf[0];

785. for (i=0; i < 64; i++ ) {

786. if (pnum++ % raw_width == 0)

787. base[0] = base[1] = 512;

788. if ((pixel[(block << 6) + i] = base[i & 1] += diffbuf[i]) >> 10)
789. derror();

790. 3

791. 3

792. if (lowbits) {

793. save = ftell(ifp);

794. fseek (ifp, 26 + rowxraw_width/4, SEEK_SET);
795. for (prow=pixel, i=0; i < raw_width*2; i++) {
796. c = fgetc(ifp);

797. for (r=0; r < 8; r+=2, prow++) {

798. val = (*prow << 2) + ((c >> r) & 3)

799. if (raw_width == 2672 && val < 512) val += 2;
800. *prow = val;

801. 3

802. }

803. fseek (ifp, save, SEEK_SET);

804. T

805. }

806. FORC(2) free (hufflcl);

807. %}

808.

809. struct jhead {

810. int algo, bits, high, wide, clrs, sraw, psv, restart, vpred[6];
811. ushort quant[64], idct[64], xhuff[20], *free[20], *row;
812. };

813.

814. int CLASS ljpeg_start (struct jhead *jh, int info_only)
815. {

816. ushort c, tag, len;

817. uchar data[0x100007;

818. const uchar xdp;

819.

820. memset (jh, 0, sizeof *jh);

821. jh->restart = INT_MAX;

822. if ((fgetc(ifp),fgetc(ifp)) != 0xd8) return 0;

823. do {

824. if (Ifread (data, 2, 2, ifp)) return 0;

825. tag = data[0] << 8 | datal[1];

826. len = (data[2] << 8 | data[3]) - 2;

827. if (tag <= 0xff00) return 0;

828. fread (data, 1, len, ifp);

829. switch (tag) {

830. case 0xffc3:

831. jh->sraw = ((datal[7] >> 4) x (data[7] & 15) - 1) & 3;
832. case 0xffcl:

833. case 0xffco:

834. jh->algo = tag & 0xff;

835. jh->bits = data[0];

836. jh->high = data[1] << 8 | datal[2];

837. jh->wide = data[3] << 8 | datal[4];

838. jh->clrs = data[5] + jh->sraw;

839. if (len == 9 && !dng_version) getc(ifp);

840. break;



841. case 0xffc4:

842. if (info_only) break;

843. for (dp = data; dp < data+tlen && !((c = *dp++) & -20); )
844. jh->free[c] = jh->huff[c] = make_decoder_ref (&dp)
845. break;

846. case 0xffda:

847. jh->psv = datal1+datal0]*2];

848. jh->bits -= data[3+data[@]x2] & 15;

849. break;

850. case 0xffdb:

851. FORC(64) jh->quant[c] = datalc*2+1] << 8 | datal[c*2+2];
852. break;

853. case 0xffdd:

854. jh->restart = datal[@] << 8 | data[1];

855.

856. } while (tag != oxffda);

857.  if (jh->bits > 16 || jh->clrs > 6 ||

858. 1jh->bits || !'jh->high || !'jh->wide || !jh->clrs) return 0;
859. if (info_only) return 1;

860. if (!jh->huff[0]) return 0;

861.  FORC(19) if (!jh->huffLc+11) jh->hufflc+1] = jh->hufflcl;

862. if (jh->sraw) {

863. FORC(4) jh->huff[2+c] = jh->huff[1];
864. FORC(jh->sraw) jh->huff[1+c] = jh->huff[0];
865. )

866.  jh->row = (ushort *) calloc (jh->widexjh->clrs, 4);
867. merror (jh->row, "ljpeg_start()");

868. return zero_after_ff = 1;

869. 1}

870.

871. void CLASS 1ljpeg_end (struct jhead *jh)

872. {

873. int c;

874.  FORC4 if (jh->free[c]) free (jh->free[c]);
875. free (jh->row);

876. 1}

877.

878. int CLASS ljpeg_diff (ushort xhuff)

879. {

880. int len, diff;

881.

882. len = gethuff(huff);

883. if (len == 16 && (!dng_version || dng_version >= 0x1010000))
884. return -32768;

885.  diff = getbits(len);

886. if ((diff & (1 << (len-1))) == 0)

887. diff -= (1 << len) - 1;
888. return diff;

889. }

890.

891. ushort * CLASS 1ljpeg_row (int jrow, struct jhead *jh)
892. {

893. int col, c, diff, pred, spred=0;

894. ushort mark=0, *row[3]

895.

896. if (jrow * jh->wide % jh->restart == 0) {
897. FORC(6) jh->vpred[c] = 1 << (jh->bits-1);
898. if (Grow) {

899. fseek (ifp, -2, SEEK_CUR);

900. do mark = (mark << 8) + (c = fgetc(ifp));
901. while (c != EOF && mark >> 4 != 0xffd);
902. 3}

903. getbits(-1);

904. 3

905. FORC3 row[c] = jh->row + jh->widexjh->clrsx((jrow+c) & 1);



906. for (col=0; col < jh->wide; col++)

907. FORC(jh->clrs) {

908. diff = 1jpeg_diff (jh->hufflc])

909. if (jh->sraw && ¢ <= jh->sraw && (col | c))

910. pred = spred;

911. else if (col) pred = row[@][-jh->clrs];

912. else pred = (jh->vpred[c] += diff) - diff;
913. if (jrow && col) switch (jh->psv) {

914. case 1: break;

915. case 2: pred = row[1][0];

916. case 3: pred = row[1][-jh->clrs];

917. case 4: pred = pred + row[1][0] - row[1][-jh->clrs];
918. case 5: pred = pred + ((row[1][0] - row[1]1[-jh->clrs]) >> 1);
919. case 6: pred = row[1][0] + ((pred - row[1][-jh->clrs]) >> 1);
920. case 7: pred = (pred + row[1][01) >> 1;

921. default: pred = 0;

922. }

923. if ((xxrow = pred + diff) >> jh->bits) derror();
924. if (c <= jh->sraw) spred = *xrow;

925. row[0]++; row[1]++;

926. T

927. return row[2];

928. }

929.

930. void CLASS lossless_jpeg_load_raw()

931. {

932. int jwide, jrow, jcol, val, jidx, i, j, row=0, col=0;
933. struct jhead jh;

934. ushort *rp;

935.

936. if (!ljpeg_start (&jh, 0)) return;

937. jwide = jh.wide * jh.clrs;

938.

939.  for (jrow=0; jrow < jh.high; jrow++) {

940. rp = ljpeg_row (jrow, &jh)

941. if (load_flags & 1)

942. row = jrow & 1 ? height-1-jrow/2 : jrow/2;

943. for (jcol=0; jcol < jwide; jcol++) {

944, val = curvel[*rp++];

945. if (cr2_slice[0]) {

946. jidx = jrow*jwide + jcol;

947. i = jidx / (cr2_slice[1]*raw_height);

948. if ((j = i >= cr2_slice[0]))

949. i = cr2_slice[0];

950. jidx -= i * (cr2_slice[1]xraw_height);

951. row = jidx / cr2_slice[1+j1];

952. col = jidx % cr2_slice[1+j] + i*cr2_slice[1];
953. 3

954. if (raw_width == 3984 && (col -= 2) < 0)

955. col += (row--,raw_width);

956. if ((unsigned) row < raw_height) RAW(row,col) = val;
957. if (++col >= raw_width)

958. col = (row++,0);

959. 3}

960. i

961. ljpeg_end (&jh);

962. 1}

963.

964. void CLASS canon_sraw_load_raw()

965. {

966. struct jhead jh;

967.  short *rp=0, (*ip)[4];

968. int jwide, slice, scol, ecol, row, col, jrow=0, jcol=0, pix[3], c;
969. int v[3]={0,0,0}, ver, hue;

970. char *cp;

break;
break;
break;
break;
break;
break;



971.
972.
973.
974.
975.
976.
977.
978.
979.
980.
981.
982.
983.
984.
985.
986.
987.
988.
989.
990.
991.
992.
993.
994.
995.
996.
997.
998.
999.
1000.
1001.
1002.
1003.
1004.
1005.
1006.
1007.
1008.
1009.
1010.
1011.
1012.
1013.
1014.
1015.
1016.
1017.
1018.
1019.
1020.
1021.
1022.
1023.
1024.
1025.
1026.
1027.
1028.
1029.
1030.
1031.
1032.
1033.
1034.%}
1035.
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if (!1jpeg_start (&jh, @) || jh.clrs < 4) return;
jwide = (jh.wide >>= 1) % jh.clrs;

for (ecol=slice=0; slice <= cr2_slice[0]; slice++) {
scol = ecol;
ecol += cr2_slice[1] * 2 / jh.clrs;
if (lcr2_slice[0] || ecol > raw_width-1) ecol = raw_width & -2;
for (row=0; row < height; row += (jh.clrs >> 1) - 1) {
ip = (short (*¥)[4]) image + rowxwidth;
for (col=scol; col < ecol; col+=2, jcol+=jh.clrs) {
if ((jcol %= jwide) == @)
rp = (short *) ljpeg_row (jrow++, &jh);
if (col >= width) continue;
FORC (jh.clrs-2)
ip[col + (c > 1)*width + (c & 1)1[0] = rp[jcol+c]
ip[col][1] = rp[jcol+jh.clrs-2] - 16384;
ip[coll[2] = rp[jcol+jh.clrs-1] - 16384;
3
3}
for (cp=model2; *cp && !isdigit(xcp); cp++);
sscanf (cp, "%d.%d.%d", v, v+1, v+2);
ver = (v[0]x1000 + v[11)x1000 + v[2];
hue = (jh.sraw+1) << 2;
if (unique_id >= 0x80000281 || (unique_id == 0x80000218 && ver > 1000006))
hue = jh.sraw << 1;
ip = (short (x)[4]) image;
rp = ip[01];
for (row=0; row < height; row++, ip+=width) {
if (row & (jh.sraw >> 1))
for (col=0; col < width; col+=2)
for (c=1; c < 3; c++)
if (row == height-1)
ip[col][c] = ip[col-width][c];
else ip[col][c] = (ip[col-width][c] + ip[col+width][c] + 1) >> 1;
for (col=1; col < width; col+=2)
for (c=1; c < 3; c++)
if (col == width-1)
ipLcolllc]
else ip[col]lc]

= ipl[col-11[c];
= (ip[col-11[c] + ip[col+1I[c] + 1) >> 1;
}
for (; rp < iplol; rp+=4) {
if (unique_id == 0x80000218 ||
unique_id 0x80000250 | |
unique_id == 0x80000261 ||
unique_id == 0x80000281 ||
unique_id == 0x80000287) {

rp[1] = (rpl1] << 2) + hue;

rpL2] = (rp[2] << 2) + hue;

pix[0] = rp[@] + ((  50*rp[1] + 22929*rp[2]) >> 14);

pix[1] = rpl@] + ((-5640%rp[1] - 11751%rp[2]) >> 14);

pix[2] = rpl@] + ((29040%rp[1] - 101*rp[2]) >> 14);
} else {

if (unique_id < 0x80000218) rp[0] -= 512;

pix[0] = rp[@] + rp[2];
pix[2] = rpL@] + rpl1];
pix[11 = rp[@] + ((-778*rp[1] - (rp[2] << 11)) >> 12)

3
FORC3 rplc] = CLIP(pix[c] * sraw_mullc] >> 10);

ljpeg_end (&jh);
maximum = Ox3fff;



1036.void CLASS adobe_copy_pixel (unsigned row, unsigned col, ushort *xrp)

1037

A

1038.
1039.
1040.
1041.
1042.
1043.
1044.
1045.
1046.
1047.
1048.
1049.
1050.
1051.

1052.

}

1053.
1054.void CLASS 1ljpeg_idct (struct jhead *jh)

1055.

{

1056.
1057.
1058.
1059.
1060.
1061.
1062.
1063.
1064.
1065.
1066.
1067.
1068.
1069.
1070.
1071.
1072.
1073.
1074.
1075.
1076.
1077.
1078.
1079.
1080.
1081.
1082.
1083.
1084.
1085.
1086.
1087.

1088.

}

1089.
.void CLASS lossless_dng_load_raw()

1090
1091

A

1092.
1093.
1094.
1095.
1096.
1097.
1098.
1099.
1100.

int c;

if (tiff_samples == 2 && shot_select) (*rp)++;
if (raw_image) {
if (row < raw_height && col < raw_width)
RAW(row,col) = curvel**rpJ;
*rp += tiff_samples;
} else {
if (row < height && col < width)
FORC(tiff_samples)
image[rowxwidth+col]lc] = curve[ (*rp)[c1];
*rp += tiff_samples;

3}
if (tiff_samples == 2 && shot_select) (*rp)--;

int ¢, i, j, len, skip, coef;

float work[31[81[81;

static float cs[106] = { 0 };

static const uchar zigzag[80] =

{ o, 1, 8,16, 9, 2, 3,10,17,24,32,25,18,11, 4, 5,12,19,26,33,
40,48,41,34,27,20,13, 6, 7,14,21,28,35,42,49,56,57,50,43, 36,
29,22,15,23,30,37,44,51,58,59,52,45,38,31,39,46,53,60,61,54,
47,55,62,63,63,63,63,63,63,63,63,63,63,63,63,63,63,63,63,63 };

if (lesf0])

FORC(106) cslc] = cos((c & 31)*M_P1/16)/2;
memset (work, 0, sizeof work)
work[@1[01[0] = jh->vpred[0] += 1ljpeg_diff (jh->huff[0]) * jh->quant[0];
for (i=1; i < 64; i++ ) {

len = gethuff (jh->huff[16]);

i += skip = len >> 4;

if (1(len &= 15) && skip < 15) break;

coef = getbits(len);

if ((coef & (1 << (len-1))) == 0)

coef -= (1 << len) - 1;
((float *)work)[zigzagl[i]] = coef * jh->quant[il];

3}
FORC(8) work[@]J[0]1[c] *= M_SQRT1_2;
FORC(8) work[@]J[c][@] *= M_SQRT1_2;
for (i=0; i < 8; i++)
for (j=0; j < 8; j++)
FORC(8) work[1I[i1[j] += work[@1[iI[c] * cs[(j*2+1)*c]
for (i=0; i < 8; i++)
for (j=0; j < 8; j++)
FORC(8) work[21[iJ1[j] += work[11[cI[j] * cs[(i*x2+1)xc];

FORC(64) jh->idct[c] = CLIP(((float *)work[2])[c]+0.5);

unsigned save, trow=0, tcol=0, jwide, jrow, jcol, row, col, i, j;
struct jhead jh;
ushort *rp;

while (trow < raw_height) {
save = ftell(ifp);
if (tile_length < INT_MAX)
fseek (ifp, get4(), SEEK_SET);
if (!1jpeg_start (&jh, 0)) break;



1101.
1102.
1103.
1104.
1105.
1106.
1107.
1108.
1109.
1110.
11171,
1112.
1113.
1114.
1115.
1116.
1117.
1118.
1119.
1120.
1121.
1122.
1123.
1124.
1125.
1126.
1127.
1128.
1129.
1130.
1131.
1132.
1133.
1134.

1135.

}

1136.
.void CLASS packed_dng_load_raw()

1137

1138.

{

1139.
1140.
11471.
1142.
1143.
1144.
1145.
1146.
1147.
1148.
1149.
1150.
1151.
1152.
1153.
1154.
1155.
1156.3
1157.
.void CLASS pentax_load_raw()

1158

1159.

{

1160.
1161.
1162.
1163.
1164.
1165.

20

jwide = jh.wide;
if (filters) jwide *= jh.clrs;
jwide /= MIN (is_raw, tiff_samples);
switch (jh.algo) {
case 0xcl:
jh.vpred[0] = 16384;
getbits(-1);
for (jrow=0; jrow+7 < jh.high; jrow += 8) {
for (jcol=0; jcol+7 < jh.wide; jcol += 8) {
1jpeg_idct (&jh);
rp = jh.idct;
row = trow + jcol/tile_width + jrowx2;
col = tcol + jcol%tile_width;
for (i=0; i < 16; i+=2)
for (j=0; j < 8; j++)
adobe_copy_pixel (row+i, col+j, &rp);
}
3
break;
case 0xc3:
for (row=col=jrow=0; jrow < jh.high; jrow++) {
rp = 1jpeg_row (jrow, &jh);
for (jcol=0; jcol < jwide; jcol++) {
adobe_copy_pixel (trow+row, tcol+col, &rp);
if (++col >= tile_width || col >= raw_width)
row += 1 + (col = 0);
3
}
3}
fseek (ifp, save+4, SEEK_SET);
if ((tcol += tile_width) >= raw_width)
trow += tile_length + (tcol = 0);
1jpeg_end (&jh);
}

ushort *pixel, *rp;
int row, col;

pixel = (ushort *) calloc (raw_width, tiff_samples*sizeof *pixel)
merror (pixel, "packed_dng_load_raw()")
for (row=0; row < raw_height; row++) {
if (tiff_bps == 16)
read_shorts (pixel, raw_width * tiff_samples);
else {
getbits(-1);
for (col=0; col < raw_width * tiff_samples; col++)
pixel[col] = getbits(tiff_bps);

for (rp=pixel, col=0; col < raw_width; col++)
adobe_copy_pixel (row, col, &rp);
3}
free (pixel);

ushort bit[2][15], huff[4097]
int dep, row, col, diff, c, i;
ushort vpred[2]1[2] = {{0,0},{0,0}}, hpred[2];

fseek (ifp, meta_offset, SEEK_SET);
dep = (get2() + 12) & 15;



1166. fseek (ifp, 12, SEEK_CUR);

1167. FORC(dep) bit[01[c] = get2()

1168. FORC(dep) bit[1][c] = fgetc(ifp);

1169. FORC(dep)

1170. for (i=bit[0][c]; i <= ((bit[0]1[c]+(4096 >> bit[11[c1)-1) & 4095); )
1171. huff[++i] = bit[11[c] << 8 | c;

1172, huff[0] = 12;

1173. fseek (ifp, data_offset, SEEK_SET);

1174. getbits(-1);

1175. for (row=0; row < raw_height; row++)

1176. for (col=0; col < raw_width; col++) {

1177. diff = ljpeg_diff (huff);

1178. if (col < 2) hpred[col] = vpred[row & 1][col] += diff;
1179. else hpred[col & 1] += diff;

1180. RAW(row,col) = hpred[col & 117;

1181. if (hpred[col & 1] >> tiff_bps) derror();

1182. }

1183.%

1184.

1185.void CLASS nikon_load_raw()

1186.{

1187. static const uchar nikon_tree[][32] = {

1188. {901,51,1,1,1,1,1,2,0,0,0,0,0,0, /* 12-bit lossy */
1189. 5,4,3,6,2,7,1,0,8,9,11,10,12 },

1190. {0,1,51,1,1,1,1,1,2,0,0,0,0,0,0, /* 12-bit lossy after split */
1191. 0x39,0x5a,0x38,0x27,0x16,5,4,3,2,1,0,11,12,12 },

1192. {0,1,4,2,3,1,2,0,0,0,0,0,0,0,0,0, /* 12-bit lossless */
1193. 5,4,6,3,7,2,8,1,9,0,10,11,12 },

1194. {0,1,4,3,1,1,1,1,1,2,0,0,0,0,0,0, /* 14-bit lossy */
1195. 5,6,4,7,8,3,9,2,1,0,10,11,12,13,14 },

1196. {0,1,51,1,1,1,1,1,1,2,0,0,0,0,0, /* 14-bit lossy after split */
1197. 8,0x5c,0x4b,0x3a,0%x29,7,6,5,4,3,2,1,0,13,14 },

1198. {0,1,4,2,2,3,1,2,0,0,0,0,0,0,0,0, /* 14-bit lossless */
1199. 7,6,8,5,9,4,10,3,11,12,2,0,1,13,14 } };

1200. ushort xhuff, ver@, verl, vpred[2][2], hpred[2], csize;

1201. int i, min, max, step=0, tree=0, split=0, row, col, len, shl, diff;
1202.

1203. fseek (ifp, meta_offset, SEEK_SET);
1204. ver0 = fgetc(ifp);

1205. verl = fgetc(ifp);

1206. if (ver@ == 0x49 || verl == 0x58)
1207. fseek (ifp, 2110, SEEK_CUR)

1208. if (ver@ == 0x46) tree = 2;

1209. if (tiff_bps == 14) tree += 3;
1210. read_shorts (vpred[0], 4);

1211, max = 1 << tiff_bps & Ox7fff;

1212, if ((csize = get2()) > 1)

1213. step = max / (csize-1);

1214. if (ver®d == 0x44 && verl == 0x20 && step > 0) {
1215. for (i=0; i < csize; i++)

1216. curvel[i*xstep] = get2();

1217. for (i=0; i < max; i++)

1218. curvel[i] = ( curvel[i-i%stepl*(step-i%step) +
1219. curvel[i-i%step+step]*x(i%step) ) / step;
1220. fseek (ifp, meta_offset+562, SEEK_SET);

1221, split = get2Q);

1222. } else if (ver@ != 0x46 && csize <= 0x4001)
1223. read_shorts (curve, max=csize);

1224. while (curve[max-2] == curve[max-11) max--;

1225. huff = make_decoder (nikon_tree[tree]);
1226. fseek (ifp, data_offset, SEEK_SET);
1227. getbits(-1);

1228. for (min=row=0; row < height; row++) {
1229. if (split && row == split) {

1230. free (huff);



1231. huff = make_decoder (nikon_tree[tree+1]);

1232. max += (min = 16) << 1;

1233. ¥

1234. for (col=0; col < raw_width; col++) {

1235. i = gethuff(huff);

1236. len = i & 15;

1237. shl = i >> 4;

1238. diff = ((getbits(len-shl) << 1) + 1) << shl >> 1;
1239. if ((diff & (1 << (len-1))) == 0)

1240. diff -= (1 << len) - !shl;

1241. if (col < 2) hpred[col] = vpred[row & 1][col] += diff;
1242. else hpred[col & 1] += diff;

1243. if ((ushort)(hpred[col & 1] + min) >= max) derror();
1244. RAW(row,col) = curve[LIM((short)hpred[col & 1],0,0x3fff)];
1245. T

1246. }

1247. free (huff);

1248.%

1249.

1250.void CLASS nikon_yuv_load_raw()

1251.{

1252. int row, col, yuv[4], rgb[3], b, c;
1253. UINT64 bitbuf=0;

1254.

1255. for (row=0; row < raw_height; row++)

1256. for (col=0; col < raw_width; col++) {

1257. if (1(b =col & 1)) {

1258. bitbuf = 0;

1259. FORC(6) bitbuf |= (UINT64) fgetc(ifp) << cx8;

1260. FORC(4) yuv[c] = (bitbuf >> c*12 & Oxfff) - (c >> 1 << 11);
1261. 3

1262. rghf0] = yuv[b] + 1.370705*yuv[3];

1263. rgbl1] = yuv[b] - 0.337633*yuv[2] - 0.698001*yuv[3];

1264. rgb[2] = yuv[b] + 1.732446*yuv[2];

1265. FORC3 image[rowxwidth+col][c] = curve[LIM(rgb[c],0,0xfff)] / cam_mullc];
1266. }

1267.}

1268.

1269. /*

1270. Returns 1 for a Coolpix 995, 0 for anything else.

1271. */

1272.int CLASS nikon_e995()

1273.{

1274. int i, histo[256];

1275. const uchar often[] = { 0x00, 0x55, Oxaa, Oxff };
1276.

1277. memset (histo, 0, sizeof histo);

1278. fseek (ifp, -2000, SEEK_END);

1279. for (i=0; i < 2000; i++)

1280. histo[fgetc(ifp)l++;

1281. for (i=0; i < 4; i++)

1282. if (histo[often[i]] < 200)
1283. return 0;

1284. return 1;

1285.%

1286.

1287. /*

1288. Returns 1 for a Coolpix 2100, 0 for anything else.
1289. */

1290. int CLASS nikon_e2100()

1291.{

1292. uchar t[12]

1293. int i;

1294.

1295. fseek (ifp, @, SEEK_SET);

22



1296. for (i=0; i < 1024; i++) {

1297. fread (t, 1, 12, ifp);

1298. if (((t[2] & t[4] & t[7] & t[9]) >> 4
1299. & t[1] & t[6] & t[8] & t[11] & 3) != 3)
1300. return 0;

1301. %}

1302. return 1;

1303.3

1304.

1305.void CLASS nikon_3700()

1306.{

1307. int bits, i;

1308. uchar dp[241;

1309. static const struct {

1310. int bits;

1311. char make[12], model[151;

1312. 3} table[] = {

1313. { 0x00, "Pentax", "Optio 33WR" },
1314. { 0x03, "Nikon",  "E3200" 3},

1315. { 0x32, "Nikon", "E3700" 1,

1316. { 0x33, "Olympus", "C740UZ" } };
1317.

1318. fseek (ifp, 3072, SEEK_SET);

1319. fread (dp, 1, 24, ifp);

1320. bits = (dp[8] & 3) << 4 | (dp[20] & 3);
1321. for (i=0; i < sizeof table / sizeof *table; i++)
1322. if (bits == table[i].bits) {

1323. strcpy (make, tablel[i].make );
1324. strcpy (model, table[i].model);
1325. }

1326. 3

1327.

1328. /*

1329. Separates a Minolta DiMAGE Z2 from a Nikon E4300.
1330. */

1331.1int CLASS minolta_z2()

1332.{

1333. int i, nz;

1334. char tail[424];

1335.

1336. fseek (ifp, -sizeof tail, SEEK_END);
1337. fread (tail, 1, sizeof tail, ifp);
1338. for (nz=i=0; i < sizeof tail; i++)
1339. if (tailli]) nz++;

1340. return nz > 20;

1341.}

1342.

1343.void CLASS jpeg_thumb();

1344.

1345.void CLASS ppm_thumb()

1346.{

1347. char *thumb;

1348. thumb_length = thumb_width*thumb_height*3;
1349. thumb = (char *) malloc (thumb_length);
1350. merror (thumb, "ppm_thumb()");

1351. fprintf (ofp, "P6\n%d %d\n255\n", thumb_width, thumb_height);
1352. fread (thumb, 1, thumb_length, ifp);
1353. fwrite (thumb, 1, thumb_length, ofp);
1354. free (thumb);

1355.}

1356.

1357.void CLASS ppm16_thumb()

1358.{

1359. int i;

1360. char *thumb;

23



1361.
1362.
1363.
1364.
1365.
1366.
1367.
1368.
1369.

1370.

}

1371.
.void CLASS layer_thumb()

1372

1373.

{

1374.
1375.
1376.
1377.
1378.
1379.
1380.
1381.
1382.
1383.
1384.
1385.
1386.

1387.

}

1388.
.void CLASS rollei_thumb()

1389

1390.

{

1391.
1392.
1393.
1394.
1395.
1396.
1397.
1398.
1399.
1400.
1401.
1402.
1403.
1404.

1405.

}

1406.
.void CLASS rollei_load_raw()

1407

1408.

{

1409.
1410.
1411,
1412.
1413.
1414.
1415.
1416.
1417.
1418.
1419.
1420.
1421.
1422.
1423.
1424.
1425.

24

thumb_length = thumb_widthxthumb_height*3;
thumb = (char *) calloc (thumb_length, 2);
merror (thumb, "ppm16_thumb()");
read_shorts ((ushort *) thumb, thumb_length);
for (i=0; i < thumb_length; i++)
thumb[i] = ((ushort *) thumb)[i] >> 8;
fprintf (ofp, "P6\n%d %d\n255\n", thumb_width, thumb_height);
fwrite (thumb, 1, thumb_length, ofp);
free (thumb);

int i, c;
char xthumb, map[]1[4] = { "@12","102" };

colors = thumb_misc >> 5 & 7;
thumb_length = thumb_widthxthumb_height;
thumb = (char *) calloc (colors, thumb_length);
merror (thumb, "layer_thumb()");
fprintf (ofp, "P%d\n%d %d\n255\n",
5 + (colors >> 1), thumb_width, thumb_height);

fread (thumb, thumb_length, colors, ifp);
for (i=0; i < thumb_length; i++)

FORCC putc (thumb[i+thumb_lengthx(map[thumb_misc >> 81[c]-'0')], ofp);
free (thumb);

unsigned i;
ushort xthumb;

thumb_length = thumb_width * thumb_height;
thumb = (ushort *) calloc (thumb_length, 2);
merror (thumb, “rollei_thumb()");
fprintf (ofp, "P6\n%d %d\n255\n", thumb_width, thumb_height);
read_shorts (thumb, thumb_length);
for (i=0; i < thumb_length; i++) {
putc (thumb[i] << 3, ofp);
putc (thumb[i] >> 5 << 2, ofp);
putc (thumb[i] >> 11 << 3, ofp);

3
free (thumb);

uchar pixel[10];
unsigned iten=0, isix, i, buffer=0, todo[161];

isix = raw_width * raw_height * 5 / 8;
while (fread (pixel, 1, 10, ifp) == 10) {
for (i=0; i < 10; i+=2) {
todo[i] = iten++;
todo[i+1] = pixel[i] << 8 | pixel[i+1];

buffer pixel[i] >> 2 | buffer << 6;
}
for ( ;1< 16; i+=2) {

todo[i] = isix++;

todo[i+1] = buffer >> (14-i)%5;

3}
for (i=0; i < 16; i+=2)
raw_image[todo[i]] = (todo[i+1] & 0Ox3ff);



1426.

1427.

}

1428.
.int CLASS raw (unsigned row, unsigned col)

1429

1430.

{

1431.
1432.3
1433.
.void CLASS phase_one_flat_field (int is_float, int nc)
1435.{
1436.
1437.
1438.
1439.
1440.
1447.
1442.
1443.
1444 .
1445.
1446.
1447 .
1448.
1449.
1450.
1451.
1452.
1453.
1454,
1455.
1456.
1457.
1458.
1459.
1460.
1461.
1462.
1463.
1464.
1465.
1466.
1467.
1468.
1469.
1470.
1471.
1472.
1473.
1474.
1475.
1476.
1477.
1478.
1479.
1480.
1481.
1482.%
1483.
.void CLASS phase_one_correct()

1434

1484

1485.

{

1486.
1487.
1488.
1489.
1490.

maximum = 0x3ff;

return (row < raw_height && col < raw_width) ? RAW(row,col) : @;

ushort head[8];
unsigned wide, high, y, x, ¢, rend, cend, row, col;
float *mrow, num, mult[4];

read_shorts (head, 8);
if (head[2] * head[3] * head[4] * head[5] == @) return;
wide = head[2] / head[4] + (head[2] % head[4] != 0);
high = head[3] / head[5] + (head[3] % head[5] != 0);
mrow = (float *) calloc (nc*wide, sizeof *mrow);
merror (mrow, "phase_one_flat_field()");
for (y=0; y < high; y++) {
for (x=0; x < wide; x++)
for (c=0; c < nc; c+=2) {

num = is_float ? getreal(11) : get2()/32768.0;

if (y==0) mrow[c*wide+x] = num;

else mrow[(c+1)*wide+x] = (num - mrow[c*wide+x]) / head[5];

if (y==0) continue;
rend = head[1] + y*head[5];
for (row = rend-head[5];
row < raw_height && row < rend &&
row < head[1]+head[3]-head[5]; row++) {
for (x=1; x < wide; x++) {
for (c=0; c < nc; c+=2) {
multfc] = mrow[c*wide+x-1];
multlc+1] = (mrow[c*wide+x] - mult[c]) / head[4];

}
cend = head[0] + x*head[4];
for (col = cend-head[4];
col < raw_width &&
col < cend && col < head[@]+head[2]-head[4]; col++) {
¢ =nc > 2 ? FC(row-top_margin,col-left_margin) : 0;
if (1(c & 1)) {
¢ = RAW(row,col) * mult[c];
RAW(row,col) = LIM(c,0,65535);
3}
for (c=0; c < nc; c+=2)
multfc] += mult[c+1];

3
for (x=0; x < wide; x++)
for (c=0; c < nc; c+=2)
mrow[c*wide+x] += mrow[(c+1)*wide+x];
3}
3}

free (mrow);

unsigned entries, tag, data, save, col, row, type;
int len, i, j, k, cip, vall[4], dev[4], sum, max;
int head[9], diff, mindiff=INT_MAX, off_412=0;
static const signed char dir[12][2] =
{{-1,-13, {1,131, (0,-13, 0,13, {-2,03, {o,-2}, {0,2}, {2,0},
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1491. {-2,-23, {-2,23, {2,-23, {2,23 };

1492. float poly[8]1, num, cfrac, frac, mult[2], *yval[2];
1493. ushort *xval[2];

1494. int gmult_applied = 0, gqlin_applied = 0;

1495.

1496. if (half_size || !meta_length) return;

1497. if (verbose) fprintf (stderr,_("Phase One correction...\n"));
1498. fseek (ifp, meta_offset, SEEK_SET);

1499. order = get2();

1500. fseek (ifp, 6, SEEK_CUR);

1501. fseek (ifp, meta_offset+get4(), SEEK_SET);

1502. entries = get4(); getd();

1503. while (entries--) {

1504. tag = get4(Q);

1505. len = getd();

1506. data = get4();

1507. save = ftell(ifp);

1508. fseek (ifp, meta_offset+data, SEEK_SET);

1509. if (tag == 0x419) { /* Polynomial curve */
1510. for (get4(), i=0; i < 8; i++)

1511. poly[i] = getreal(11);

1512. poly[3] += (ph1.tag_210 - poly[7]1) * poly[6] + 1;

1513. for (i=0; i < 0x10000; i++) {

1514. num = (poly[5]*i + poly[31)*i + poly[1];

1515. curve[i] = LIM(num,0,65535);

1516. } goto apply; /* apply to right half */
1517. } else if (tag == 0x41a) { /* Polynomial curve */
1518. for (i=0; i < 4; i++)

1519. poly[i] = getreal(11);

1520. for (i=0; i < 0x10000; i++) {

1521. for (num=0, j=4; j--; )

1522. num = num * i + poly[j];

1523. curve[i] = LIM(num+i,0,65535);

1524. } apply: /* apply to whole image */
1525. for (row=0; row < raw_height; row++)

1526. for (col = (tag & 1)*phl.split_col; col < raw_width; col++)
1527. RAW(row,col) = curve[RAW(row,col)];

1528. } else if (tag == 0x400) { /* Sensor defects */
1529. while ((len -= 8) >= 0) {

1530. col = get2Q);

1531. row = get2();

1532. type = get2(); get2();

1533. if (col >= raw_width) continue;

1534. if (type == 131 || type == 137) /* Bad column */
1535. for (row=0; row < raw_height; row++)

1536. if (FC(row-top_margin,col-left_margin) == 1) {

1537. for (sum=i=0; i < 4; i++)

1538. sum += val[i] = raw (row+dir[iJ[0], col+dir[i][11);
1539. for (max=i=0; i < 4; i++) {

1540. dev[i] = abs((val[i] << 2) - sum);

1541. if (dev[max] < dev[i]) max = i;

1542. }

1543, RAW(row,col) = (sum - vallmax1)/3.0 + 0.5;

1544. } else {

1545. for (sum=0, i=8; i < 12; i++)

1546. sum += raw (row+dir[i][0], col+dir[i]I[1]);

1547. RAW(row,col) = 0.5 + sum * 0.0732233 +

1548. (raw(row,col-2) + raw(row,col+2)) * 0.3535534;
1549. 3

1550. else if (type == 129) { /* Bad pixel */
1551. if (row >= raw_height) continue;

1552. j = (FC(row-top_margin,col-left_margin) != 1) % 4;

1553. for (sum=0, i=j; i < j+8; i++)

1554. sum += raw (row+dir[i][@], col+dir[i]1[11);

1555. RAW(row,col) = (sum + 4) >> 3;
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1556. 3

1557. 3

1558. } else if (tag == ox401) { /* All-color flat fields */
1559. phase_one_flat_field (1, 2);

1560. } else if (tag == 0x416 || tag == 0x410) {

1561. phase_one_flat_field (0, 2);

1562. } else if (tag == 0x40b) { /* Red+blue flat field */
1563. phase_one_flat_field (0, 4);

1564. } else if (tag == 0x412) {

1565. fseek (ifp, 36, SEEK_CUR);

1566. diff = abs (get2() - phl.tag_21a);

1567. if (mindiff > diff) {

1568. mindiff = diff;

1569. off_412 = ftell(ifp) - 38;

1570. 3

1571. } else if (tag == 0x41f && !qlin_applied) { /* Quadrant linearization */
1572. ushort 1c[2]1[2]1[16], ref[16];

1573. int qr, qc;

1574. for (qr = 0; qr < 2; qr++)

1575. for (gc = 0; qc < 2; qc++)

1576. for (i =0; i < 16; i++)

1577. lclarllaclli] = get4(O);

1578. for (i = 0; i <16; i++) {

1579. int v = 0;

1580. for (qr = 0; qr < 2; qr++)

1581. for (qc = 0; qc < 2; qc++)

1582. v += lclarlfqclli];

1583. ref[i] = (v + 2) >> 2;

1584. 3

1585. for (ar = 0; qr < 2; gr++) {

1586. for (qc = 0; qc < 2; qc++) {

1587. int cx[19]1, cf[19];

1588. for (i = 0; i < 16; i++) {

1589. cx[1+i] = lelqrlfqcllil;

1590. cf[1+i] = ref[i];

1591. }

1592. cx[0] = cf[0] = 0;

1593. cx[17] = cf[17] = (Cunsigned) ref[15] * 65535) / lc[qr]lqcl[15];
1594. cx[18] = cf[18] = 65535;

1595. cubic_spline(cx, cf, 19);

1596. for (row = (qr ? phl.split_row : 0);

1597. row < (qr ? raw_height : phl.split_row); row++)
1598. for (col = (qc ? phl.split_col : 0);

1599. col < (gc ? raw_width : phl.split_col); col++)
1600. RAW(row,col) = curve[RAW(row,col)];

1601. 3

1602. 3

1603. qlin_applied = 1;

1604. } else if (tag == 0x41e && !qmult_applied) { /* Quadrant multipliers */
1605. float gmultf21[2]1={ {1, 1}, {1,113} }

1606. get4(); getd(); getd(); getd();

1607. gmult[0][0] = 1.0 + getreal(11);

1608. getd4(); getd(); getd(); getd(); getd(d;

1609. gmult[@][1] = 1.0 + getreal(11);

1610. getd(); getd(); getd();

1611. gmult[11[0] = 1.0 + getreal(11);

1612. get4(); getd(); getd();

1613. gnult[1]01] = 1.0 + getreal(11);

1614. for (row=0; row < raw_height; row++)

1615. for (col=0; col < raw_width; col++) {

1616. i = gmult[row >= phl.split_row][col >= phl.split_col] * RAW(row,col);
1617. RAW(row,col) = LIM(i,0,65535);

1618. 3

1619. gmult_applied = 1;

1620. } else if (tag == 0x431 && !qmult_applied) { /* Quadrant combined */



1621.
1622.
1623.
1624.
1625.
1626.
1627.
1628.
1629.
1630.
1631.
1632.
1633.
1634.
1635.
1636.
1637.
1638.
1639.
1640.
1641.
1642.
1643.
1644.
1645.
1646.
1647.
1648.
1649.
1650.
1651.
1652.
1653.
1654.
1655.
1656.
1657.
1658.
1659.
1660.
1661.
1662.
1663.
1664.
1665.
1666.
1667.
1668.
1669.
1670.
1671.
1672.
1673.
1674.
1675.
1676.
1677.
1678.
1679.
1680.
1681.
1682.
1683.
1684.

}

ushort 1c[2][2][7], ref[7];
int qr, qc;
for (i =0; i <7; i++)
ref[i] = get4();
for (qr = 0; qr < 2; qr++)
for (qc = 0; qc < 2; qc++)
for (i = 0; i < 7; i++)
lclarlfaclli] = get4(Q);
for (qr = 0; qr < 2; gr++) {
for (qc = 0; gc < 2; qc++) {
int cx[9]1, cf[9];
for (i =0; i <7; i++) {
cx[1+i] = ref[il;
cf[1+i] = ((unsigned) ref[i] * lc[qrllqcl[i]) / 10000;
cx[0] = cf[0] = 0;
cx[8] = cf[8] = 65535;
cubic_spline(cx, cf, 9);
for (row = (qr ? phl.split_row : 0);
row < (qr ? raw_height : phl.split_row); row++)
for (col = (gc ? phl.split_col : 0);
col < (gc ? raw_width : phl.split_col); col++)
RAW(row,col) = curve[RAW(row,col)];
3
3
gmult_applied = 1;
qlin_applied = 1;

3}
fseek (ifp, save, SEEK_SET);

3}
if (off_412) {
fseek (ifp, off_412, SEEK_SET);
for (i=0; i < 9; i++) head[i] = get4() & Ox7fff;
yval[0] = (float *) calloc (head[1]*head[3] + head[2]xhead[4], 6);
merror (yval[@], "phase_one_correct()");
yval[1] = (float =*) (yval[@] + head[1]xhead[3]);

xvall[e] - (ushort *) (yval[1] + head[2]*head[41);
xval[1] = (ushort *) (xval[@] + head[1]xhead[3]);
get2();

for (i=0; i < 2; i++)
for (j=0; j < head[i+1]xhead[i+3]1; j++)
yval[il[j] = getreal(11);
for (i=0; i < 2; i++)
for (j=0; j < head[i+1]xhead[i+3]; j++)
xval[il[j] = get2();
for (row=0; row < raw_height; row++)
for (col=0; col < raw_width; col++) {
cfrac = (float) col * head[3] / raw_width;
cfrac -= cip = cfrac;
num = RAW(row,col) * 0.5;
for (i=cip; i < cip+2; i++) {
for (k=j=0; j < head[1]; j++)
if (num < xval[@1[k = head[1]*i+j1) break;
frac = (j == 0 || j == head[1]) ? 0 :
(xval[01[k] - num) / (xval[@1[k] - xval[01[k-11);
mult[i-cip] = yval[01[k-1] * frac + yval[01[k] * (1-frac);

i = ((mult[@] * (1-cfrac) + mult[1] * cfrac) * row + num) * 2;
RAW(row,col) = LIM(i,0,65535);

3
free (yval[0l);

1685.void CLASS phase_one_load_raw()
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1686

A

1687.
1688.
1689.
1690.
1691.
1692.
1693.
1694.
1695.
1696.
1697.
1698.
1699.
1700.
1701.
1702.

1703.

}

1704.
.unsigned CLASS ph1_bithuff (int nbits, ushort *huff)

1705

1706.

{

1707.
1708.
1709.
1710.
1711.
1712.
1713.
1714.
1715.
1716.
1717.
1718.
1719.
1720.
1721.
1722.
1723.
1724.

1725.

1726
1727

1729

1730.

}

int a, b, i;
ushort akey, bkey, mask;

fseek (ifp, phl.key_off, SEEK_SET);

akey = get2();

bkey = get2();

mask = ph1l.format == 1 ? 0x5555:0x1354;

fseek (ifp, data_offset, SEEK_SET);

read_shorts (raw_image, raw_width*raw_height);

if (ph1.format)

for (i=0; i < raw_widthxraw_height; i+=2) {

a = raw_image[i+0] * akey;
b = raw_image[i+1] * bkey;
raw_image[i+0] = (a & mask) | (b & ~mask);
raw_image[i+1] = (b & mask) | (a & ~mask);

static UINT64 bitbuf=0;
static int vbits=0;
unsigned c;

if (nbits == -1)
return bitbuf = vbits = 0;

if (nbits == @) return 0;

if (vbits < nbits) {
bitbuf = bitbuf << 32 | get4()
vbits += 32;

3
¢ = bitbuf << (64-vbits) >> (64-nbits);
if (huff) {

vbits -= huff[c] >> 8;

return (uchar) hufflc];

vbits -= nbits;
return c;

.#define ph1_bits(n) ph1_bithuff(n,0)

#define ph1_huff(h) ph1_bithuff(xh, h+1)
1728.
.void CLASS phase_one_load_raw_c()

{

1731.
1732.
1733.
1734.
1735.
1736.
1737.
1738.
1739.
1740.
1741.
1742.
1743.
1744.
1745.
1746.
1747.
1748.
1749.
1750.

static const int length[] = { 8,7,6,9,11,10,5,12,14,13 };
int *offset, len[2], pred[2], row, col, i, j;

ushort *pixel;

short (*cblack)[2], (*rblack)[2];

pixel = (ushort *) calloc (raw_width*3 + raw_heightx4, 2);
merror (pixel, "phase_one_load_raw_c()");
offset = (int *) (pixel + raw_width);
fseek (ifp, strip_offset, SEEK_SET);
for (row=0; row < raw_height; row++)

offset[row] = get4();
cblack = (short (*)[2]1) (offset + raw_height);
fseek (ifp, phl.black_col, SEEK_SET);
if (ph1.black_col)

read_shorts ((ushort *) cblack[0], raw_height*2);
rblack = cblack + raw_height;
fseek (ifp, phl.black_row, SEEK_SET);
if (ph1.black_row)

read_shorts ((ushort %) rblack[0], raw_widthx2);
for (i=0; i < 256; i++)
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1751.
1752.
1753.
1754.
1755.
1756.
1757.
1758.
1759.
1760.
1761.
1762.
1763.
1764.
1765.
1766.
1767.
1768.
1769.
1770.
1771.
1772.
1773.
1774.
1775.
1776.
1777.
1778.
1779.
1780.
1781.}
1782.

curve[i] = i*i / 3.969 + 0.5;
for (row=0; row < raw_height; row++) {
fseek (ifp, data_offset + offset[row], SEEK_SET);
ph1_bits(-1);
pred[0] = pred[1] = 0;
for (col=0; col < raw_width; col++) {
if (col >= (raw_width & -8))
len[0] = len[1] = 14;
else if ((col & 7) == 0)
for (i=0; i < 2; i++) {
for (j=0; j < 5 && !ph1_bits(1); j++);
if (j--) len[i] = length[j*2 + ph1_bits(1)]

}
if ((i = len[col & 1]) == 14)

pixel[col] = pred[col & 1] = ph1_bits(16);
else

pixel[col] = pred[col & 1] += ph1_bits(i) + 1 - (1 << (i - 1));

if (pred[col & 1] >> 16) derror();
if (ph1.format == 5 && pixel[col] < 256)
pixel[col] = curve[pixel[col]l];
3

for (col=0; col < raw_width; col++) {

i = (pixel[col] << 2x(ph1.format != 8)) - phl.black

+ cblack[row][col >= phl.split_col]
+ rblack[col][row >= phl.split_rowl;
if (i > 0) RAW(row,col) = i;

free (pixel);
maximum = @xfffc - phl.black;

1783.void CLASS hasselblad_load_raw()

1784.
1785.
1786.
1787.
1788.
1789.
1790.
1791.
1792.
1793.
1794.
1795.
1796.
1797.
1798.
1799.
1800.
1801.
1802.
1803.
1804.
1805.
1806.
1807.
1808.
1809.
1810.
1811.
1812.
1813.
1814.
1815.

30

struct jhead jh;

int shot, row, col, *back[5], len[2], diff[12], pred, sh, f, s, c;

unsigned upix, urow, ucol;
ushort *ip;

if (11jpeg_start (&jh, 0)) return;
order = 0x4949;
ph1_bits(-1);

back[4] = (int *) calloc (raw_width, 3*sizeof **back)

merror (back[4], "hasselblad_load_raw()");
FORC3 back[c] = back[4] + c*raw_width;
cblack[6] >>= sh = tiff_samples > 1;
shot = LIM(shot_select, 1, tiff_samples) - 1;
for (row=0; row < raw_height; row++) {
FORC4 back[(c+3) & 3] = back[c];
for (col=0; col < raw_width; col+=2) {
for (s=0; s < tiff_samples*2; s+=2) {
FORC(2) lenl[c] = ph1_huff(jh.huff[0]);
FORC(2) {
diff[s+c] = ph1_bits(len[c]);
if ((diffls+c] & (1 << (len[c]-1))) == @)
diff[s+c] -= (1 << len[c]) - 1;
if (diff[s+c] == 65535) diff[s+c] = -32768;

3
for (s=col; s < col+2; s++) {
pred = 0x8000 + load_flags;
if (col) pred = back[2][s-2]
if (col && row > 1) switch (jh.psv) {

case 11: pred += back[01[s1/2 - back[01[s-21/2;

break;



1816.
1817.
1818.
1819.
1820.
1821.
1822.
1823.
1824.
1825.
1826.
1827.
1828.
1829.
1830.

f = (row & 1)*3 » ((col+s) & 1);
FORC (tiff_samples) {
pred += diff[(s & 1)*tiff_samples+c];
upix = pred >> sh & Oxffff;
if (raw_image && c == shot)
RAW(row,s) = upix;
if (image) {
urow = row-top_margin + (c & 1);
ucol = col-left_margin - ((c >> 1) & 1);
ip = &imagel[urowxwidth+ucol][fJ;
if (urow < height && ucol < width)
*ip = ¢ < 4 ? upix : (*ip + upix) >> 1;
3

}
back[2][s] = pred;

1831.

1832.
1833.
1834.
1835.
1836.
1837.

}

3}

free (back[4]);

1jpeg_end (&jh);

if (image) mix_green = 1;

}

1838.

1839

1840.
1841.
1842.

.void CLASS leaf_hdr_load_raw()
{
ushort *pixel=0;
unsigned tile=0, r, c, row, col;

1843.

1844.
1845.
1846.
1847.
1848.
1849.
1850.
1851.
1852.

if (Ifilters) {
pixel = (ushort *) calloc (raw_width, sizeof *pixel);
merror (pixel, "leaf_hdr_load_raw()");

3
FORC(tiff_samples)
for (r=0; r < raw_height; r++) {
if (r % tile_length == 0) {
fseek (ifp, data_offset + 4xtile++, SEEK_SET);
fseek (ifp, get4(), SEEK_SET);

1853.

1854.
1855.
1856.
1857.
1858.
1859.
1860.
1861.
1862.
1863.
1864.
1865.
1866.

if (filters &% c != shot_select) continue;
if (filters) pixel = raw_image + rxraw_width;
read_shorts (pixel, raw_width);
if (!filters & (row = r - top_margin) < height)
for (col=0; col < width; col++)
image[rowxwidth+col][c] = pixel[col+left_margin];

3
if (Ifilters) {
maximum = Oxffff;
raw_color = 1;
free (pixel);
}
3

1867.

1868

1869.
1870.

.void CLASS unpacked_load_raw()
{

int row, col, bits=0;

1871.

1872.
1873.
1874.
1875.
1876.
1877.
1878.
1879.

while (1 << ++bits < maximum);
read_shorts (raw_image, raw_width*raw_height);
for (row=0; row < raw_height; row++)
for (col=0; col < raw_width; col++)
if ((RAW(row,col) >>= load_flags) >> bits
&& (unsigned) (row-top_margin) < height
&8 (unsigned) (col-left_margin) < width) derror();
¥

1880.
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1881.void CLASS sinar_4shot_load_raw()

1882.{

1883. ushort *pixel;

1884. unsigned shot, row, col, r, c;

1885.

1886. if (raw_image) {

1887. shot = LIM (shot_select, 1, 4) - 1;

1888. fseek (ifp, data_offset + shot*4, SEEK_SET);

1889. fseek (ifp, get4(), SEEK_SET);

1890. unpacked_load_raw();

1891. return;

1892.

1893. pixel = (ushort %) calloc (raw_width, sizeof *pixel);
1894. merror (pixel, "sinar_4shot_load_raw()");

1895. for (shot=0; shot < 4; shot++) {

1896. fseek (ifp, data_offset + shot*4, SEEK_SET);

1897. fseek (ifp, get4(), SEEK_SET);

1898. for (row=0; row < raw_height; row++) {

1899. read_shorts (pixel, raw_width);

1900. if ((r = row-top_margin - (shot >> 1 & 1)) >= height) continue;
1901. for (col=0; col < raw_width; col++) {

1902. if ((c = col-left_margin - (shot & 1)) >= width) continue;
1903. image[r*width+c][(row & 1)*3 * (~col & 1)] = pixel[coll;
1904.

1905. }

1906. 3}

1907. free (pixel);

1908. mix_green = 1;

1909. 3

1910.

1911.void CLASS imacon_full_load_raw()

1912.{

1913. int row, col;

1914.

1915. if (!image) return;

1916. for (row=0; row < height; row++)

1917. for (col=0; col < width; col++)

1918. read_shorts (image[rowxwidth+col], 3);

1919.3

1920.

1921.void CLASS packed_load_raw()

1922.{

1923. int vbits=0, bwide, rbits, bite, half, irow, row, col, val, i;
1924. UINT64 bitbuf=0;

1925.

1926. bwide = raw_width * tiff_bps / 8;

1927. bwide += bwide & load_flags >> 9;

1928. rbits = bwide * 8 - raw_width * tiff_bps;

1929. if (load_flags & 1) bwide = bwide * 16 / 15;

1930. bite = 8 + (load_flags & 56);

1931. half = (raw_height+1) >> 1;

1932. for (irow=0; irow < raw_height; irow++) {

1933. row = irow;

1934. if (load_flags & 2 &&

1935. (row = irow % half * 2 + irow / half) == 1 &&
1936. load_flags & 4) {

1937. if (vbits=0, tiff_compress)

1938. fseek (ifp, data_offset - (-halfxbwide & -2048), SEEK_SET);
1939. else {

1940. fseek (ifp, ©, SEEK_END);

1941. fseek (ifp, ftell(ifp) >> 3 << 2, SEEK_SET);
1942.

1943.

1944, for (col=0; col < raw_width; col++) {

1945. for (vbits -= tiff_bps; vbits < 0; vbits += bite) {
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1946. bitbuf <<= bite;

1947. for (i=0; i < bite; i+=8)

1948. bitbuf |= ((UINT64) fgetc(ifp) << i);

1949. }

1950. val = bitbuf << (64-tiff_bps-vbits) >> (64-tiff_bps);
1951. RAW(row,col * (load_flags >> 6 & 3)) = val;

1952. if (load_flags & 1 && (col % 10) == 9 && fgetc(ifp) &&
1953. row < height+top_margin && col < width+left_margin) derror();
1954.

1955. vbits -= rbits;

1956. 3}

1957.%

1958.

1959.void CLASS nokia_load_raw()

1960. {

1961. uchar =*data, *dp;

1962. int rev, dwide, row, col, c;

1963. double sum[1={0,0};

1964.

1965. rev = 3 * (order == 0x4949);

1966. dwide = (raw_width * 5 + 1) / 4;

1967. data = (uchar *) malloc (dwide*2);

1968. merror (data, "nokia_load_raw()");

1969. for (row=0; row < raw_height; row++) {

1970. if (fread (data+dwide, 1, dwide, ifp) < dwide) derror();
1971. FORC(dwide) datalc] = dataldwide+(c * rev)];

1972. for (dp=data, col=0; col < raw_width; dp+=5, col+=4)
1973. FORC4 RAW(row,col+c) = (dplc] << 2) | (dp[4] >> (c << 1) & 3);
1974.

1975. free (data);

1976. maximum = Ox3ff;

1977. if (strcmp(make,"OmniVision")) return;

1978. row = raw_height/2;

1979. FORC(width-1) {

1980. sum[ ¢ & 1] += SQR(RAW(row,c)-RAW(row+1,c+1));

1981. sum[~c & 1] += SQR(RAW(row+1,c)-RAW(row,c+1));

1982. %}

1983. if (sum[1] > sum[0]) filters = 0x4b4b4b4b;

1984.%

1985.

1986.void CLASS canon_rmf_load_raw()

1987.{

1988. int row, col, bits, orow, ocol, c;

1989.

1990. for (row=0; row < raw_height; row++)

1991. for (col=0; col < raw_width-2; col+=3) {

1992. bits = getd4();

1993. FORC3 {

1994. orow = row;

1995. if ((ocol = col+c-4) < 0) {

1996. ocol += raw_width;

1997. if (Corow -= 2) < @)

1998. orow += raw_height;

1999. 3

2000. RAW(orow,ocol) = curvel[bits >> (10%c+2) & 0x3ff];
2001.

2002. }

2003. maximum = curve[0x3ff];

2004. %}

2005.

2006. unsigned CLASS pana_bits (int nbits)

2007. {

2008. static uchar buf[0x40001;

2009. static int vbits;

2010. int byte;
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2011.
2012. if (!nbits) return vbits=0;
2013. if (lvbits) {

2014. fread (buf+load_flags, 1, 0x4000-load_flags, ifp);
2015. fread (buf, 1, load_flags, ifp);
2016.

3
2017. vbits = (vbits - nbits) & Ox1ffff;
2018. byte = vbits >> 3 * 0x3ff0;
2019. return (buf[byte] | buf[byte+1] << 8) >> (vbits & 7) & ~(-1 << nbits);
2020. %
2021.
2022.void CLASS panasonic_load_raw()
2023. {
2024. int row, col, i, j, sh=0, pred[2], nonz[2];
2025.
2026. pana_bits(0);
2027. for (row=0; row < height; row++)

2028. for (col=0; col < raw_width; col++) {

2029. if ((i = col % 14) == 0)

2030. pred[0] = pred[1] = nonz[@] = nonz[1] = 0;

2031. if (i % 3 == 2) sh = 4 > (3 - pana_bits(2));

2032. if (nonz[i & 11) {

2033. if ((j = pana_bits(8))) {

2034. if ((pred[i & 1] -= 0x80 << sh) < 0 || sh == 4)
2035. pred[i & 1] &= ~(-1 << sh);

2036. pred[i & 1] += j << sh;

2037. 3

2038. } else if ((nonz[i & 1] = pana_bits(8)) || i > 11)
2039. pred[i & 1] = nonz[i & 1] << 4 | pana_bits(4);
2040. if ((RAW(row,col) = pred[col & 1]) > 4098 && col < width) derror();
2041. T

2042.}

2043.

2044.void CLASS olympus_load_raw()

2045. {

2046. ushort huff[4096];

2047. int row, col, nbits, sign, low, high, i, c, w, n, nw;
2048. int acarry[2][3], *carry, pred, diff;

2049.

2050. huff[n=0] = 0xcOc;

2051. for (i=12; i--; )

2052. FORC(2048 >> i) huff[++n] = (i+1) << 8 | i;

2053. fseek (ifp, 7, SEEK_CUR);

2054. getbits(-1);

2055. for (row=0; row < height; row++) {

2056. memset (acarry, 0, sizeof acarry);

2057. for (col=0; col < raw_width; col++) {

2058. carry = acarry[col & 1];

2059. i =2 % (carry[2] < 3);

2060. for (nbits=2+i; (ushort) carry[0] >> (nbits+i); nbits++);
2061. low = (sign = getbits(3)) & 3;

2062. sign = sign << 29 >> 31;

2063. if ((high = getbithuff(12,huff)) == 12)
2064. high = getbits(16-nbits) >> 1;

2065. carry[0] = (high << nbits) | getbits(nbits);
2066. diff = (carry[0] * sign) + carry[1];

2067. carry[1] = (diff*3 + carry[1]) >> 5;

2068. carry[2] = carry[@] > 16 ? 0 : carry[2]+1;
2069. if (col >= width) continue;

2070. if (row < 2 &% col < 2) pred = 0;

2071. else if (row < 2) pred = RAW(row,col-2);
2072. else if (col < 2) pred = RAW(row-2,col);
2073. else {

2074. w RAW(row,col-2);

2075. n RAW(row-2,col);
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2076.
2077.
2078.
2079.
2080.
2081.
2082.
2083.
2084.
2085.

2086.

}

2087.
.void CLASS canon_crx_load_raw()

2088

2089.
2090.

{
3

2091.
.void CLASS fuji_xtrans_load_raw()

2092

2093.
2094.

{
3

2095.
.void CLASS minolta_rd175_load_raw()

2096

2097.

{

2098.
2099.
2100.
2101.
2102.
2103.
2104.
2105.
2106.
2107.
2108.
2109.
2110.
2111.
2112.
2113.
2114.
2115.
2116.
2117.
2118.
2119.
2120.
2121.
2122.%
2123.
.void CLASS quicktake_100_load_raw()

2124

2125.

{

2126.
2127.
2128.
2129.
2130.
2131.
2132.
2133.
2134.
2135.
2136.
2137.
2138.
2139.
2140.

nw = RAW(row-2,col-2);
if (W<nw& nw<n) || (n<nw8nw<w)({
if (ABS(w-nw) > 32 || ABS(n-nw) > 32)
pred = w + n - nw;
else pred = (w + n) > 1;
} else pred = ABS(w-nw) > ABS(n-nw) ? w : n;

3
if ((RAW(row,col) = pred + ((diff << 2) | low)) >> 12) derror()

}

uchar pixel[7687;
unsigned irow, box, row, col;

for (irow=0; irow < 1481; irow++) {
if (fread (pixel, 1, 768, ifp) < 768) derror();
box = irow / 82;
row = irow % 82 * 12 + ((box < 12) ? box | 1 : (box-12)*2);
switch (irow) {
case 1477: case 1479: continue;

case 1476: row = 984; break;
case 1480: row = 985; break;
case 1478: row = 985; box = 1;

3}
if ((box < 12) && (box & 1)) {
for (col=0; col < 1533; col++, row *= 1)
if (col !'= 1) RAW(row,col) = (col+1) & 2 ?
pixel[col/2-1] + pixel[col/2+1] : pixel[col/2] << 1;

RAW(row, 1) = pixel[1] << 1;
RAW(row,1533) = pixel[765] << 1;
} else

for (col=row & 1; col < 1534; col+=2)
RAW(row,col) = pixel[col/2] << 1;
3}

maximum = Oxff << 1;

uchar pixel[484][6441;

static const short gstep[16] =

{ -89,-60,-44,-32,-22,-15,-8,-2,2,8,15,22,32,44,60,89 };

static const short rstep[6]1[4] =

{{ -3,-1,1,3 3, { -5,-1,1,5 3}, { -8,-2,2,8 3,
{-13,-3,3,13 3, { -19,-4,4,19 3}, { -28,-6,6,28 } };

static const short curve[256] =

{9,1,2,3,4,5,6,7,8,9,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,
28,29,30,32,33,34,35,36,37,38,39,40,41,42,43, 44,45 46,47 ,48,49,50,51,53,
54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,74,75,76,77,78,
79,80,81,82,83,84,86,88,90,92,94,97,99,101,103,105,107,110,112,114,116,
118,120,123,125,127,129,131,134,136,138,140,142,144,147,149,151,153,155
158,160,162,164,166,168,171,173,175,177,179,181,184,186,188,190,192,195,
197,199,201,203,205,208,210,212,214,216,218,221,223,226,230, 235,239, 244,
248,252,257,261,265,270,274,278,283,287,291,296, 300,305, 309,313,318,322,
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2141. 326,331,335,339,344,348,352,357,361,365,370,374,379,383,387,392,396, 400,
2142. 405,409,413,418,422,426,431,435,440,444,448,453,457,461,466,470,474,479,

2143. 483,487,492,496,500,508,519,531,542,553,564,575,587,598,609, 620,631,643,
2144. 654,665,676,687,698,710,721,732,743,754,766,777,788,799,810,822, 833,844,
2145. 855,866,878,889,900,911,922,933,945,956,967,978,989,1001,1012,1023 3;
2146. int rb, row, col, sharp, val=0;

2147.

2148. getbits(-1);
2149. memset (pixel, 0x80, sizeof pixel)
2150. for (row=2; row < height+2; row++) {

2151. for (col=2+(row & 1); col < width+2; col+=2) {

2152. val = ((pixel[row-1][col-1] + 2xpixel[row-1][col+1] +
2153. pixel[row][col-2]) >> 2) + gstep[getbits(4)];
2154. pixel[row][col] = val = LIM(val,®,255);

2155. if (col < 4)

2156. pixel[row][col-2] = pixel[row+1][~row & 1] = val;
2157. if (row == 2)

2158. pixellrow-1][col+1] = pixellrow-1][col+3] = val;
2159. ¥

2160. pixellrow][col] = val;

2161. )

2162. for (rb=0; rb < 2; rb++)

2163. for (row=2+rb; row < height+2; row+=2)

2164. for (col=3-(row & 1); col < width+2; col+=2) {

2165. if (row < 4 || col < 4) sharp = 2;

2166. else {

2167. val = ABS(pixel[row-2][col] - pixel[row][col-2])
2168. + ABS(pixel[row-2][col] - pixell[row-2][col-21)
2169. + ABS(pixel[row][col-2] - pixell[row-2][col-21)
2170. sharp =val < 47?70 :val< 871 :val<167?2:
2171. val <3273 :val <487 4 : 5;

2172. }

2173. val = ((pixellrow-2][col] + pixellrow][col-2]) >> 1)
2174. + rsteplsharp]lgetbits(2)];

2175. pixel[row][col] = val = LIM(val,®,255);

2176. if (row < 4) pixel[row-2][col+2] = val;

2177. if (col < 4) pixel[row+2][col-2] = val;

2178. }

2179. for (row=2; row < height+2; rowt++)

2180. for (col=3-(row & 1); col < width+2; col+=2) {

2181. val = ((pixel[row][col-1] + (pixellrow][col] << 2) +
2182. pixel[row][col+1]) >> 1) - 0x100;

2183. pixel[row][col] = LIM(val,0,255);

2184. }

2185. for (row=0; row < height; row++)

2186. for (col=0; col < width; col++)

2187. RAW(row,col) = curvel[pixel[row+2][col+2]];

2188. maximum = 0x3ff;

2189.%

2190.

2191. #define radc_token(tree) ((signed char) getbithuff(8, huffltreel))
2192.

2193. #define FORYX for (y=1; y < 3; y++) for (x=col+1; x >= col; x--)
2194.

2195. #define PREDICTOR (¢ ? (buf[cIly-11[x] + buflcIlyllx+11) / 2\
2196.: (buf[cIly-11[x+1] + 2xbuf[cIly-11[x] + buflcIlyllx+11) / 4)
2197.

2198.void CLASS kodak_radc_load_raw()

2199.{

2200. static
2201. 1,1
2202. 1,
2203. 2,
2204, 2,
2205. 2,

A= w = w3
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2206. 2,3, 3,1, 3,2, 3,4, 3,5, 3,6, 4,7, 5,0, 5,8,
2207. 2,3, 2,6, 3,0, 3,1, 4,4, 4,5, 4,7, 5,2, 5,8,

2208. 2,4, 2,7, 3,3, 3,6, 4,1, 4,2, 4,5, 5,0, 5,8,

2209. 2,6, 3,1, 3,3, 3,5, 3,7, 3,8, 4,0, 5,2, 5,4,

2210. 2,0, 2,1, 3,2, 3,3, 4,4, 4,5, 5,6, 5,7, 4,8,

2211. 1,0, 2,2, 2,-2,

2212. 1,-3, 1,3,

2213. 2,-17, 2,-5, 2,5, 2,17,

2214. 2,-7, 2,2, 2,9, 2,18,

2215. 2,-18, 2,-9, 2,-2, 2,7,

2216. 2,-28, 2,28, 3,-49, 3,-9, 3,9, 4,49, 5,-79, 5,79,

2217. 2,-1, 2,13, 2,26, 3,39, 4,-16, 5,55, 6,-37, 6,76,

2218. 2,-26, 2,-13, 2,1, 3,-39, 4,16, 5,-55, 6,-76, 6, 37

2219. };

2220. ushort huff[191[256];

2221. int row, col, tree, nreps, rep, step, i, c, s, r, y, val;
2222. short last[3] {16,16,16 }, mul[3], buf[3][3][386]

2223. static const ushort pt[] =

2224. { 0,0, 1280,1344, 2320,3616, 3328,8000, 4095,16383, 65535,16383 };
2225.

2226. for (i=2; i < 12; i+=2)

2227. for (c=pt[i-2]; c <= pt[i]; c++)

2228. curvelc] = (float)

2229. (c-pt[i-21) / (ptlil-pt[i-21) * (pt[i+1]1-pt[i-11) + pt[i-1] + 0.5;
2230. for (s=i=0; i < sizeof src; i+=2)

2231. FORC(256 >> src[il)

2232. (Cushort *)huff)[s++] = src[i] << 8 | (uchar) src[i+1];

2233. s = kodak_cbpp == 243 ? 2 : 3;

2234. FORC(256) huff[18]1[c] = (8-s) << 8 | ¢ >> s << s | 1 << (s-1);
2235. getbits(-1);

2236. for (i=0; i < sizeof(buf)/sizeof(short); i++)

2237. ((short *)buf)[i] = 2048;

2238. for (row=0; row < height; row+=4) {

2239. FORC3 mul[c] = getbits(6);

2240. FORC3 {

2241, val = ((0x1000000/last[c] + 0x7ff) >> 12) * mullc];

2242. s = val > 65564 ? 10:12;

2243, x = ~(-1 << (s-1))

2244, val <<= 12-s;

2245, for (i=0; i < sizeof(buf[0])/sizeof(short); i++)

2246. ((short *)buf[c])[i] = (((short *)buf[c])[i] * val + x) >> s;
2247. last[c] = mullc];

2248. for (r=0; r <= lc; r++) {

2249. buf[c][110width/2] = buf[c][2]1[width/2] = mullc] << 7;
2250. for (tree=1, col=width/2; col > 0; ) {

2251. if ((tree = radc_token(tree))) {

2252. col -= 2;

2253. if (tree == 8)

2254, FORYX buf[c]lyl[x] = (uchar) radc_token(18) * mull[c];
2255. else

2256. FORYX buf[c][y][x] = radc_token(tree+10) * 16 + PREDICTOR;
2257. } else

2258. do {

2259. nreps = (col > 2) ? radc_token(9) + 1 : 1;

2260. for (rep=0; rep < 8 && rep < nreps && col > 0; rep++) {
2261. col -= 2;

2262. FORYX buf[c][y][x] = PREDICTOR;

2263. if (rep & 1) {

2264. step = radc_token(10) << 4;

2265. FORYX buf[c][y1[x] += step;

2266.

2267.

2268. } while (nreps == 9);

2269. }

2270. for (y=0; y < 2; y++)
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2271. for (x=0; x < width/2; x++) {

2272. val = (buffc]Ily+1]1[x] << 4) / mullc];
2273. if (val < 0) val = 0;

2274. if (c) RAW(row+y*2+c-1,x*2+2-c) = val;
2275. else  RAW(row+r*2+y,x*2+y) = val;
2276. 3

2277. memcpy (buf[cl[0]+!c, bufl[cl[2], sizeof buf[cI[0]-2*!c);
2278.

2279. }

2280. for (y=row; y < row+4; y++)

2281. for (x=0; x < width; x++)

2282. if ((x+y) & 1) {

2283. r=x7?x-1: x+l;

2284. s = x+1 < width ? x+1 : x-1;

2285. val = (RAW(y,x)-2048)x2 + (RAW(y,r)+RAW(y,s))/2;
2286. if (val < 0) val = 0;

2287. RAW(y,x) = val;

2288. 3

2289. }

2290. for (i=0; i < height*width; i++)

2291. raw_image[i] = curvelraw_image[i]];

2292. maximum = Ox3fff;

2293.%

2294.

2295. #undef FORYX

2296. #tundef PREDICTOR

2297.

2298. #ifdef NO_JPEG

2299.void CLASS kodak_jpeg_load_raw() {3}

2300.void CLASS lossy_dng_load_raw() {}

2301. #else

2302.

2303 . METHODDEF (boolean)

2304.fill_input_buffer (j_decompress_ptr cinfo)
2305. {

2306. static uchar jpeg_buffer[4096];

2307. size_t nbytes;

2308.

2309. nbytes = fread (jpeg_buffer, 1, 4096, ifp);
2310. swab (jpeg_buffer, jpeg_buffer, nbytes);
2311. cinfo->src->next_input_byte = jpeg_buffer;
2312. cinfo->src->bytes_in_buffer = nbytes;

2313. return TRUE;

2314.%

2315.

2316.void CLASS kodak_jpeg_load_raw()

2317.{

2318. struct jpeg_decompress_struct cinfo;

2319. struct jpeg_error_mgr jerr;

2320. JSAMPARRAY buf;

2321. JSAMPLE (*pixel)[3];

2322. int row, col;

2323.

2324. cinfo.err = jpeg_std_error (&jerr);

2325. jpeg_create_decompress (&cinfo);

2326. jpeg_stdio_src (&cinfo, ifp);

2327. cinfo.src->fill_input_buffer = fill_input_buffer;
2328. jpeg_read_header (&cinfo, TRUE);

2329. jpeg_start_decompress (&cinfo);

2330. if ((cinfo.output_width I= width ) ||
2331. (cinfo.output_height*2  != height ) ||
2332. (cinfo.output_components != 3 N A{
2333. fprintf (stderr,_("%s: incorrect JPEG dimensions\n"), ifname);
2334, jpeg_destroy_decompress (&cinfo);

2335. longjmp (failure, 3);
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2336.
2337.
2338.
2339.
2340.
2341.
2342.
2343.
2344.
2345.
2346.
2347.
2348.
2349.
2350.
2351.
2352.
2353.

2354.

}

2355.

2356

.void CLASS gamma_curve (double pwr, double ts, int mode, int imax);

2357.
.void CLASS lossy_dng_load_raw()

2358

2359.

{

2360.
2361.
2362.
2363.
2364.
2365.
2366.
2367.
2368.
2369.
2370.
2371.
2372.
2373.
2374.
2375.
2376.
2377.
2378.
2379.
2380.
2381.
2382.
2383.
2384.
2385.
2386.
2387.
2388.
2389.
2390.
2391.
2392.
2393.
2394.
2395.
2396.
2397.
2398.
2399.
2400.

}

buf = (*cinfo.mem->alloc_sarray)
((j_common_ptr) &cinfo, JPOOL_IMAGE, width*3, 1);

while (cinfo.output_scanline < cinfo.output_height) {

row = cinfo.output_scanline * 2;

jpeg_read_scanlines (&cinfo, buf, 1);

pixel = (JSAMPLE (*)[31) buf[0];

for (col=0; col < width; col+=2) {
RAW(row+0,col+0) = pixel[col+0][1] << 1;
RAW(row+1,col+1) = pixel[col+1][1] << 1;
RAW(row+@,col+1) = pixel[col][0] + pixel[col+1][0];
RAW(row+1,col+0) = pixel[col][2] + pixel[col+1][2];

3}

3}

jpeg_finish_decompress (&cinfo);
jpeg_destroy_decompress (&cinfo);
maximum = Oxff << 1;

struct jpeg_decompress_struct cinfo;

struct jpeg_error_mgr jerr;

JSAMPARRAY buf';

JSAMPLE (*pixel)[3]

unsigned sorder=order, ntags, opcode, deg, i, j, c;
unsigned save=data_offset-4, trow=0, tcol=0, row, col;
ushort cur[3][256];

double coeff[9], tot;

if (meta_offset) {
fseek (ifp, meta_offset, SEEK_SET);
order = 0x4d4d;
ntags = get4();
while (ntags--) {
opcode = get4(); get4(); get4();
if (opcode != 8)
{ fseek (ifp, get4(), SEEK_CUR); continue; }
fseek (ifp, 20, SEEK_CUR)
if ((c = get4()) > 2) break;
fseek (ifp, 12, SEEK_CUR)
if ((deg = get4()) > 8) break;
for (i=0; i <= deg && i < 9; i++)
coeff[i] = getreal(12);
for (i=0; i < 256; i++) {
for (tot=j=0; j <= deg; j++)
tot += coeff[j] * pow(i/255.0, j)
curlclli] = totx0Oxffff;

3}

order = sorder;
} else {

gamma_curve (1/2.4, 12.92, 1, 255);

FORC3 memcpy (curlc], curve, sizeof cur[0]);
}
cinfo.err = jpeg_std_error (&jerr)
jpeg_create_decompress (&cinfo);
while (trow < raw_height) {

fseek (ifp, save+=4, SEEK_SET);

if (tile_length < INT_MAX)

fseek (ifp, get4(), SEEK_SET);
jpeg_stdio_src (&cinfo, ifp);
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2401.
2402.
2403.
2404.
2405.
2406.
2407.
2408.
2409.
2410.
2411.
2412.
2413.
2414.
2415.
2416.
2417.
2418.

2419.

2420

2422

2423.

}

jpeg_read_header (&cinfo, TRUE);
jpeg_start_decompress (&cinfo);
buf = (*cinfo.mem->alloc_sarray)
((j_common_ptr) &cinfo, JPOOL_IMAGE, cinfo.output_width*3, 1);
while (cinfo.output_scanline < cinfo.output_height &&
(row = trow + cinfo.output_scanline) < height) {
jpeg_read_scanlines (&cinfo, buf, 1);
pixel = (JSAMPLE (*)[31) buf[0];
for (col=0; col < cinfo.output_width && tcol+col < width; col++) {
FORC3 imagel[row*width+tcol+col]lc] = curlc][pixellcol]lc]];
3

jpeg_abort_decompress (&cinfo);
if ((tcol += tile_width) >= raw_width)
trow += tile_length + (tcol = 0);
3}
jpeg_destroy_decompress (&cinfo);
maximum = Oxffff;

. #endif
2421.
.void CLASS kodak_dc120_load_raw()

{

2424.
2425.
2426.
2427.
2428.
2429.
2430.
2431.
2432.
2433.
2434,
2435.

2436.

}

2437.
.void CLASS eight_bit_load_raw()

2438

2439.

{

2440.
2441.
2442.
2443.
2444,
2445,
2446.
2447.
2448.
2449.
2450.
2451.

2452.

}

2453.
.void CLASS kodak_c330_load_raw()

2454

2455.

{

2456.
2457.
2458.
2459.
2460.
2461.
2462.
2463.
2464.
2465.
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static const int mul[4
static const int add[4
uchar pixel[8487;

int row, shift, col;

1={162, 192, 187, 92 };
1=A

0, 636, 424, 212 };

for (row=0; row < height; row++) {
if (fread (pixel, 1, 848, ifp) < 848) derror();
shift = row * mullrow & 3] + add[row & 31;
for (col=0; col < width; col++)
RAW(row,col) = (ushort) pixel[(col + shift) % 84817;

maximum = Oxff;

uchar #*pixel;
unsigned row, col;

pixel = (uchar *) calloc (raw_width, sizeof *pixel)
merror (pixel, "eight_bit_load_raw()");
for (row=0; row < raw_height; row++) {
if (fread (pixel, 1, raw_width, ifp) < raw_width) derror();
for (col=0; col < raw_width; col++)
RAW(row,col) = curvel[pixel[colll;

3
free (pixel);
maximum = curve[0xff];

uchar *pixel;
int row, col, y, cb, cr, rgb[3], c;

pixel = (uchar *) calloc (raw_width, 2*sizeof *pixel)
merror (pixel, "kodak_c330_load_raw()");
for (row=0; row < height; row++) {
if (fread (pixel, raw_width, 2, ifp) < 2) derror();
if (load_flags && (row & 31) == 31)
fseek (ifp, raw_width*32, SEEK_CUR);
for (col=0; col < width; col++) {



2466.
2467.
2468.
2469.
2470.
2471.
2472.
2473.
2474.
2475.
2476.

2477.

}

2478.
.void CLASS kodak_c603_load_raw()

2479

2480.

{

2481.
2482.
2483.
2484.
2485.
2486.
2487.
2488.
2489.
2490.
2491.
2492.
2493.
2494.
2495.
2496.
2497.
2498.
2499.
2500.

2501.

}

2502.
.void CLASS kodak_262_load_raw()

2503

2504.

{

2505.
2506.
2507.
2508.
2509.
2510.
2511.
2512.
2513.
2514.
2515.
2516.
2517.
2518.
2519.
2520.
2521.
2522.
2523.
2524.
2525.
2526.
2527.
2528.
2529.
2530.

y pixell[col*2];

cb = pixel[(col*2 & -4) | 1] - 128;

cr = pixel[(col*2 & -4) | 3] - 128;

rgbl1] =y - ((cb + cr + 2) >> 2);

rgb[2] = rgb[1] + cb;

rgb[0] = rgb[1] + cr;

FORC3 imagel[rowxwidth+col][c] = curve[LIM(rgb[c],0,255)];
3

3
free (pixel);
maximum = curve[0xff];

uchar #*pixel;
int row, col, y, cb, cr, rgb[3], c;

pixel = (uchar *) calloc (raw_width, 3*sizeof *pixel);
merror (pixel, "kodak_c603_load_raw()");
for (row=0; row < height; row++) {
if (~row & 1)
if (fread (pixel, raw_width, 3, ifp) < 3) derror();
for (col=0; col < width; col++) {
y = pixel[width*2*(row & 1) + col];
cb = pixel[width + (col & -2)] - 128;
cr = pixel[width + (col & -2)+1] - 128;
rghl1] =y - ((cb + cr + 2) > 2);
rgbl[2] = rgb[1] + cb;
rgb[0] = rgb[1] + cr;
FORC3 imagel[rowxwidth+col][c] = curve[LIM(rgb[c],0,255)];
3

3
free (pixel);
maximum = curve[0xff];

o

{{690,1,571,1,2,0,0,0
{0,3,1,1,1,1,1,2,0

ushort *huff[2];

uchar *pixel;

int *strip, ns, c, row, col, chess, pi=0, pil, pi2, pred, val;

FORC(2) hufflc] = make_decoder (kodak_tree[c1);
ns = (raw_height+63) >> 5;
pixel = (uchar *) malloc (raw_width*32 + ns*4);
merror (pixel, "kodak_262_load_raw()");
strip = (int *) (pixel + raw_width*32);
order = 0x4d4d;
FORC(ns) striplc] = get4();
for (row=0; row < raw_height; row++) {
if (Crow & 31) == 0) {
fseek (ifp, strip[row >> 5], SEEK_SET);
getbits(-1);
pi = 0;
3}
for (col=0; col < raw_width; col++) {
chess = (row + col) & 1;
pil = chess ? pi-2 : pi-raw_width-1;
pi2 = chess ? pi-2*raw_width : pi-raw_width+1;
if (col <= chess) pil = -1;
if (pil < @) pil = pi2;

7



2531. if (pi2 < @) pi2 = pil;

2532. if (pil < 0 && col > 1) pil = pi2 = pi-2;

2533. pred = (pi1 < 0) ? 0 : (pixel[pil] + pixel[pi2]) >> 1;
2534, pixel[pi] = val = pred + ljpeg_diff (huff[chess]);
2535. if (val >> 8) derror();

2536. val = curve[pixel[pi++]];

2537. RAW(row,col) = val;

2538. i

2539. }

2540. free (pixel);

2541. FORC(2) free (huff[cl)

2542.%}

2543.

2544, int CLASS kodak_65000_decode (short *xout, int bsize)
2545.

2546. uchar c, blen[76817;

2547. ushort raw[6];

2548. INT64 bitbuf=0;

2549. int save, bits=0, i, j, len, diff;
2550.

2551. save = ftell(ifp);

2552. bsize = (bsize + 3) & -4;

2553. for (i=0; i < bsize; i+=2) {

2554, c = fgetc(ifp);

2555. if ((blen[i J=c¢c & 15) > 12 ||
2556. (blen[i+1] = c >> 4) > 12 ) {
2557. fseek (ifp, save, SEEK_SET);

2558. for (i=0; i < bsize; i+=8) {

2559. read_shorts (raw, 6);

2560. out[i ] = raw[0] >> 12 << 8 | raw[2] >> 12 << 4 | raw[4] >> 12;
2561. out[i+1] = raw[1] >> 12 << 8 | raw[3] >> 12 << 4 | raw[5] >> 12;
2562. for (j=0; j < 6; j++)

2563. out[i+2+j] = raw[j] & Oxfff;
2564. 3

2565. return 1;

2566. }

2567. 3}

2568. if ((bsize & 7) == 4) {

2569. bitbuf = fgetc(ifp) << 8;

2570. bitbuf += fgetc(ifp);

2571. bits = 16;

2572, }

2573. for (i=0; i < bsize; i++) {

2574. len = blen[i];

2575. if (bits < len) {

2576. for (j=0; j < 32; j+=8)

2577. bitbuf += (INT64) fgetc(ifp) << (bits+(j*8))
2578. bits += 32;

2579. }

2580. diff = bitbuf & (@xffff >> (16-1len));
2581. bitbuf >>= len;

2582. bits -= len;

2583. if ((diff & (1 << (len-1))) == 0)
2584. diff -= (1 << len) - 1;

2585. out[i] = diff;

2586. 1}

2587. return 0;

2588. %}

2589.

2590.void CLASS kodak_65000_load_raw()

2591.{

2592. short buf[2561];

2593. int row, col, len, pred[2], ret, i;
2594.

2595. for (row=0; row < height; row++)

42



2596.
2597.
2598.
2599.
2600.
2601.
2602.
2603.
2604.}
2605.

for (col=0; col < width; col+=256) {
pred[0] = pred[1] = 0;
len = MIN (256, width-col);
ret = kodak_65000_decode (buf, len);
for (i=0; i < len; i++)
if ((RAW(row,col+i) = curvelret ? buf[i] :
(pred[i & 11 += buf[i1)]) >> 12) derror();

2606.void CLASS kodak_ycbcr_load_raw()

2607.{
2608.
2609.
2610.
2611.
2612.
2613.
2614.
2615.
2616.
2617.
2618.
2619.
2620.
2621.
2622.
2623.
2624.
2625.
2626.
2627.
2628.
2629.
2630.
2631.
2632.}
2633.

short buf[384], *bp;
int row, col, len, c, i, j, k, y[21[2], cb, cr, rgb[3]
ushort *ip;

if (!image) return;
for (row=0; row < height; row+=2)
for (col=0; col < width; col+=128) {
len = MIN (128, width-col);
kodak_65000_decode (buf, lenx3);
y[01[1]1 = y[11[1]1 = cb = cr = 0;
for (bp=buf, i=0; i < len; i+=2, bp+=2) {
cb += bp[4];
cr += bp[5];
rgb[1] = -((cb + cr + 2) > 2);
rgb[2] = rgb[1] + cb;
rgb[0] = rgb[1] + cr;
for (j=0; j < 2; j++)
for (k=0; k < 2; k++) {
if (Cy[jICk] = y[jILk*1] + *bp++) >> 10) derror();
ip = image[(row+j)*width + col+i+k];
FORC3 ip[c] = curve[LIM(y[jI[k]+rgblcl, 0, oxfff)];

2634.void CLASS kodak_rgb_load_raw()

2635. {
2636.
2637.
2638.
2639.
2640.
2641.
2642.
2643.
2644,
2645.
2646.
2647.
2648.}
2649.

short buf[768], *bp;
int row, col, len, c, i, rgb[3];
ushort *ip=image[0];

for (row=0; row < height; row++)
for (col=0; col < width; col+=256) {
len = MIN (256, width-col);
kodak_65000_decode (buf, lenx3);
memset (rgb, 0, sizeof rgb);
for (bp=buf, i=0; i < len; i++, ip+=4)
FORC3 if ((ip[c] = rgb[c] += *bp++) >> 12) derror();

2650. void CLASS kodak_thumb_load_raw()

2651. {
2652.
2653.
2654.
2655.
2656.
2657.
2658. }
2659.

2660.void CLASS sony_decrypt (unsigned *data, int len, int start, int key)

int row, col;
colors = thumb_misc >> 5;
for (row=0; row < height; row++)
for (col=0; col < width; col++)
read_shorts (image[rowxwidth+col], colors);
maximum = (1 << (thumb_misc & 31)) - 1;
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2661

A

2662.
2663.
2664.
2665.
2666.
2667 .
2668.
2669.
2670.
2671.
2672.
2673.
2674.

2675.

}

2676.
.void CLASS sony_load_raw()

2677

2678.

{

2679.
2680.
2681.
2682.
2683.
2684.
2685.
2686.
2687.
2688.
2689.
2690.
2691.
2692.
2693.
2694.
2695.
2696.
2697.
2698.
2699.
2700.

2701.

}

2702.
.void CLASS sony_arw_load_raw()

2703

2704.

{

2705.
2706.
2707.
2708.
2709.
2710.
2711.
2712.
2713.
2714.
2715.
2716.
2717.
2718.
2719.
2720.

2721.

}

2722.
.void CLASS sony_arw2_load_raw()

2723

2724.

{

2725.
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static unsigned pad[128], p;

if (start) {
for (p=0; p < 4; p++)
pad[p] = key = key x 48828125 + 1;
pad[3] = pad[3] << 1 | (pad[@]*pad[2]) >> 31;
for (p=4; p < 127; p++)
pad[p] = (pad[p-4]1*padlp-2]1) << 1 | (pad[p-3]1*padlp-11) >> 31;
for (p=0; p < 127; p++)
padlpl = htonl(padlpl)

while (len-- && p++)
*data++ *= pad[(p-1) & 127] = pad[p & 127] * pad[(p+64) & 127]

uchar head[40];
ushort *pixel;
unsigned i, key, row, col;

fseek (ifp, 200896, SEEK_SET);
fseek (ifp, (unsigned) fgetc(ifp)*4 - 1, SEEK_CUR);
order = 0x4d4d;
key = get4();
fseek (ifp, 164600, SEEK_SET);
fread (head, 1, 40, ifp);
sony_decrypt ((unsigned *) head, 10, 1, key);
for (i=26; i-- > 22; )
key = key << 8 | head[i];
fseek (ifp, data_offset, SEEK_SET);
for (row=0; row < raw_height; row++) {
pixel = raw_image + row*raw_width;
if (fread (pixel, 2, raw_width, ifp) < raw_width) derror();
sony_decrypt ((unsigned *) pixel, raw_width/2, !row, key);
for (col=0; col < raw_width; col++)
if ((pixel[col] = ntohs(pixel[col])) >> 14) derror();

maximum = 0x3ff0;

ushort huff[327701;

static const ushort tab[18] =

{ 0xf11,0xf10,0xe0f,0xd0e,0xcOd, 0xboc,@xadb,0x90a, 0x809,
0x708,0x607,0x506,0x405,0x304,0x303,0x300,0%x202,0%x201 3;

int i, ¢, n, col, row, sum=0;

huff[@] = 15;
for (n=i=0; i < 18; i++)

FORC(32768 >> (tab[i] >> 8)) huff[++n] = tab[i]
getbits(-1);

for (col = raw_width; col--; )
for (row=0; row < raw_height+1; row+=2) {
if (row == raw_height) row = 1;

if ((sum += ljpeg_diff(huff)) >> 12) derror();
if (row < height) RAW(row,col) = sum;
3

uchar *data, *dp;



128);

2726. ushort pix[16];

2727. int row, col, val, max, min, imax, imin, sh, bit, i;
2728.

2729. data = (uchar *) malloc (raw_width+1);

2730. merror (data, "sony_arw2_load_raw()");

2731. for (row=0; row < height; row++) {

2732. fread (data, 1, raw_width, ifp);

2733. for (dp=data, col=0; col < raw_width-30; dp+=16) {
2734. max = Ox7ff & (val = sget4(dp));

2735. min = Ox7ff & val >> 11;

2736. imax = oxof & val >> 22;

2737. imin = 0x0f & val >> 26;

2738. for (sh=0; sh < 4 && 0x80 << sh <= max-min; sh++);
2739. for (bit=30, i=0; i < 16; i++)

2740. if (i == imax) pix[i] = max;

2741. else if (i == imin) pix[i] = min;

2742. else {

2743. pix[i] = ((sget2(dp+(bit >> 3)) >> (bit & 7) & 0x7f) << sh) + min;
2744. if (pix[i] > ox7ff) pix[i] = ox7ff;
2745. bit += 7;

2746. }

2747. for (i=0; i < 16; i++, col+=2)

2748. RAW(row,col) = curvelpix[i] << 1] >> 2;
2749. col -=col & 1?7 1:31;

2750. }

2751. }

2752. free (data);

2753.%}

2754.

2755.void CLASS samsung_load_raw()

2756. {

2757. int row, col, c, i, dir, op[4], len[4];

2758.

2759. order = 0x4949;

2760. for (row=0; row < raw_height; row++) {

2761. fseek (ifp, strip_offset+rowx4, SEEK_SET);
2762. fseek (ifp, data_offset+get4(), SEEK_SET);
2763. ph1_bits(-1);

2764. FORC4 len[c] = row < 2 ? 7:4;

2765. for (col=0; col < raw_width; col+=16) {
2766. dir = ph1_bits(1);

2767. FORC4 op[c] = ph1_bits(2);

2768. FORC4 switch (oplc]) {

2769. case 3: len[c] = phl_bits(4); break;
2770. case 2: len[c]--; break;
2771. case 1: len[cl++;

2772. 3

2773. for (c=0; c < 16; c+=2) {

2774. i =1len[((c & 1) << 1) | (c > 3)I;
2775. RAW(row,col+c) = ((signed) phl_bits(i) << (32-i) >> (32-i)) +
2776. (dir ? RAW(row+(~c | -2),col+c) : col ? RAW(row,col+(c | -2)) :
2777. if (c == 14) ¢ = -1;

2778.

2779. }

2780. '}

2781. for (row=0; row < raw_height-1; row+=2)

2782. for (col=0; col < raw_width-1; col+=2)
2783. SWAP (RAW(row,col+1), RAW(row+1,col));
2784.%

2785.

2786.void CLASS samsung2_load_raw()

2787.{

2788. static const ushort tab[14] =

2789. { 0x304,0x307,0x206,0x205,0x403,0x600,0x709,
2790. 0x80a,0x90b, 0xa0c,0xa0d,0x501,0x408,0x402 };
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2791.
2792.
2793.
2794.
2795.
2796.
2797.
2798.
2799.
2800.
2801.
2802.
2803.
2804.
2805.
2806. }
2807.

ushort huff[1026], vpred[2][2] = {{0,03},{0,0}}, hpred[2];
int i, ¢, n, row, col, diff;

huff[e] = 10;
for (n=i=0; i < 14; i++)
FORC(1024 >> (tab[i] >> 8)) huff[++n] = tab[i]
getbits(-1);
for (row=0; row < raw_height; row++)
for (col=0; col < raw_width; col++) {
diff = ljpeg_diff (huff);
if (col < 2) hpred[col] = vpred[row & 1][col] += diff;
else hpred[col & 1] += diff;
RAW(row,col) = hpred[col & 117;
if (hpred[col & 1] >> tiff_bps) derror();

2808.void CLASS samsung3_load_raw()

2809.{
2810.
2811.
2812.
2813.
2814.
2815.
2816.
2817.
2818.
2819.
2820.
2821.
2822.
2823.
2824.
2825.
2826.
2827.
2828.
2829.
2830.
2831.
2832.
2833.
2834.
2835.
2836.
2837.
2838.
2839.
2840.
2841.
2842.
2843.
2844.
2845.
2846.
2847.
2848.
2849.
2850.
2851.
2852.
2853.
2854.
2855.}

46

int opt, init, mag, pmode, row, tab, col, pred, diff, i, c;
ushort lent[3][2], len[4], *prow[2];

order = 0x4949;
fseek (ifp, 9, SEEK_CUR);
opt = fgetc(ifp);
init = (get2(),get2())
for (row=0; row < raw_height; row++) {
fseek (ifp, (data_offset-ftell(ifp)) & 15, SEEK_CUR);
ph1_bits(-1);
mag = 0; pmode = 7;
FORC(6) ((ushort *)lent)[c] = row < 2 ? 7:4;
prow[ row & 11 = &RAW(row-1,1-((row & 1) << 1)); // green
prow[~row & 1] = &RAW(row-2,0); // red and blue
for (tab=0; tab+15 < raw_width; tab+=16) {
if (~opt & 4 && !(tab & 63)) {
i = ph1_bits(2);
mag = i < 3 7 mag-'2'+"204"[i] : ph1_bits(12);

3
if (opt & 2)
pmode = 7 - 4xphl_bits(1);
else if (!ph1_bits(1))
pmode = ph1_bits(3);

if (opt & 1 || !ph1_bits(1)) {
FORC4 len[c] = ph1_bits(2);
FORC4 {

i=((row & 1) << 1| (c&1))%3;
len[c] = lenlc] < 3 ? lent[i][@]-'1'+"120"[len[c]] : phl_bits(4);
lent[i][0] = lent[i][11;
lent[i1[1] = len[c];
3

3
FORC(16) {
col = tab + (((c & 7) << 1)*(c >> 3)*(row & 1));
pred = (pmode == 7 || row < 2)
? (tab ? RAW(row,tab-2+(col & 1)) : init)
: (prow[col & 1][col-"4"'+"0224468"[pmode]] +
prow[col & 1][col-'4'+"0244668"[pmode]] + 1) >> 1;
diff = phi_bits (i = len[c >> 21)
if (diff >> (i-1)) diff -= 1 << i;
diff = diff * (mag*2+1) + mag;
RAW(row,col) = pred + diff;



2856.

2857. #define HOLE(row) ((holes >> (((row) - raw_height) & 7)) & 1)

2858.

2859. /* Kudos to Rich Taylor for figuring out SMal's compression algorithm.
2860.void CLASS smal_decode_segment (unsigned seg[2][2], int holes)

2861.{

2862. uchar hist[3]1[13] = {

2863. {7, 7, 0,0, 63, 55, 47, 39, 31, 23, 15, 7, 0 3},
2864. {7,717, 0,0, 63, 55, 47, 39, 31, 23, 15, 7, 0 },
2865. {3, 3, 0,0, 63, 47, 31, 15, 01} 3
2866. int low, high=0xff, carry=0, nbits=8;

2867. int pix, s, count, bin, next, i, sym[3];

2868. uchar diff, pred[]={0,0};

2869. ushort data=0, range=0;

2870.

2871. fseek (ifp, seg[@1[1]+1, SEEK_SET);

2872. getbits(-1);

2873. if (seg[11[0] > raw_width*raw_height)

2874. seg[11[0] = raw_width*raw_height;

2875. for (pix=seg[0][0]; pix < seg[1][0]; pix++) {

2876. for (s=0; s < 3; s++) {

2877. data = data << nbits | getbits(nbits)

2878. if (carry < 0)

2879. carry = (nbits += carry+1) < 1 ? nbits-1 : 0;
2880. while (--nbits >= 0)

2881. if ((data >> nbits & Oxff) == 0xff) break;

2882. if (nbits > 0)

2883. data = ((data & ((1 << (nbits-1)) - 1)) << 1) |
2884. ((data + (((data & (1 << (nbits-1)))) << 1)) & (-1 << nbits));
2885. if (nbits >= 0) {

2886. data += getbits(1);

2887. carry = nbits - 8;

2888.

2889. count = ((((data-range+1) & Oxffff) << 2) - 1) / (high >> 4);
2890. for (bin=0; hist[s][bin+5] > count; bin++);

2891. low = hist[s][bin+5] x Chigh >> 4) >> 2;
2892. if (bin) high = hist[s][bin+4] x (high >> 4) >> 2;
2893. high -= low;

2894, for (nbits=0; high << nbits < 128; nbits++);

2895. range = (range+low) << nbits;

2896. high <<= nbits;

2897. next = hist[sI[1];

2898. if (++hist[s][2] > hist[s][3]) {

2899. next = (next+1) & hist[s][0];

2900. hist[s1[3] = (hist[s][next+4] - hist[sI[next+51) >> 2;
2901. hist[s][2] = 1;

2902. 3

2903. if (hist[s][hist[sI[11+4] - hist[s][hist[s][11+5] > 1) {
2904. if (bin < hist[s][11)

2905. for (i=bin; i < hist[s][1]; i++) hist[s][i+5]--;
2906. else if (next <= bin)

2907. for (i=hist[s][1]; i < bin; i++) hist[s][i+5]++;
2908. 3

2909. hist[s][1] = next;

2910. sym[s] = bin;

2911. 3

2912. diff = sym[2] << 5 | sym[1] << 2 | (sym[0] & 3);

2913. if (sym[0] & 4)

2914. diff = diff ? -diff : 0x80;

2915. if (ftell(ifp) + 12 >= seg[11[1])

2916. diff = 0;

2917. raw_image[pix] = pred[pix & 1] += diff;

2918. if (!(pix & 1) && HOLE(pix / raw_width)) pix += 2;
2919. }

2920. maximum = Oxff;



2921.%

2922.

2923.void CLASS smal_v6_load_raw()
2924.{

2925. unsigned seg[2][2];

2926.

2927. fseek (ifp, 16, SEEK_SET);

2928. seg[0][0] = 0;

2929. seg[@][1] = get2()

2930. seg[11[0] = raw_width * raw_height;
2931. seg[11[1] = INT_MAX;

2932. smal_decode_segment (seg, 0);

2933.%

2934.

2935.int CLASS median4 (int #p)

2936. {

2937. int min, max, sum, i;

2938.

2939. min = max = sum = p[0];

2940. for (i=1; i < 4; i++) {

2941. sum += p[i];

2942. if (min > p[i1) min = p[il;

2943. if (max < p[il) max = p[il;

2944. }

2945. return (sum - min - max) >> 1;
2946. %}

2947.

2948.void CLASS fill_holes (int holes)
2949. {

2950. int row, col, val[4];

2951.

2952. for (row=2; row < height-2; row++) {
2953. if (!HOLE(row)) continue;

2954. for (col=1; col < width-1; col+=4) {
2955. val[0] = RAW(row-1,col-1);
2956. val[1] = RAW(row-1,col+1);
2957. val[2] = RAW(row+1,col-1);
2958. val[3] = RAW(row+1,col+1);
2959. RAW(row,col) = median4(val);
2960. 3

2961. for (col=2; col < width-2; col+=4)
2962. if (HOLE(row-2) || HOLE(row+2))
2963. RAW(row,col) = (RAW(row,col-2) + RAW(row,col+2)) >>
2964. else {

2965. val[0] = RAW(row,col-2);
2966. val[1] = RAW(row,col+2);
2967. val[2] = RAW(row-2,col);
2968. val[3] = RAW(row+2,col);
2969. RAW(row,col) = median4(val);
2970. 3

2971. )

2972.%

2973.

2974.void CLASS smal_v9_load_raw()

2975.{

2976. unsigned seg[256][2], offset, nseg, holes, i;

2977.

2978. fseek (ifp, 67, SEEK_SET);

2979. offset = getd();

2980. nseg = (uchar) fgetc(ifp);

2981. fseek (ifp, offset, SEEK_SET);

2982. for (i=0; i < nseg*2; i++)

2983. ((unsigned *)seg)[i] = get4() + data_offsetx(i & 1);
2984. fseek (ifp, 78, SEEK_SET);

2985. holes = fgetc(ifp);
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2986.
2987.
2988.
2989.
2990.
2991.
2992.
2993.

2994

2995.

2996

2997.
2998.
2999.
3000.
3001.
3002.
3003.
3004.
3005.
3006.
3007.
3008.
3009.
3010.
3011.
3012.
3013.
3014.
3015.
3016.
3017.
3018.
3019.
3020.
3021.
3022.
3023.
3024.
3025.
3026.
3027.
3028.
3029.
3030.
3031.
3032.
3033.
3034.
3035.
3036.
3037.
3038.
3039.
3040.
3041.
3042.

3043

3044.
3045.

3046

3047.

fseek (ifp, 88, SEEK_SET);
seglnseg][0] = raw_height * raw_width;
seglnseg][1] = get4() + data_offset;
for (i=0; i < nseg; i++)
smal_decode_segment (seg+i, holes);
if (holes) fill_holes (holes)
3

void CLASS redcine_load_raw()

{

#ifndef NO_JASPER
int ¢, row, col;
jas_stream_t *in;
jas_image_t *jimg;
jas_matrix_t *jmat;
jas_segent_t *data;
ushort *img, *pix;

jas_init(Q);
in = jas_stream_fopen (ifname, "rb");
jas_stream_seek (in, data_offset+20, SEEK_SET);
jimg = jas_image_decode (in, -1, 0);
if (!jimg) longjmp (failure, 3);
jmat = jas_matrix_create (height/2, width/2);
merror (jmat, "redcine_load_raw()");
img = (ushort *) calloc ((height+2), (width+2)x2);
merror (img, "redcine_load_raw()");
FORC4 {

jas_image_readcmpt (jimg, c, @, 0, width/2, height/2, jmat);

data = jas_matrix_getref (jmat, 0, 0);

for (row = ¢ > 1; row < height; row+=2)

for (col = ¢ & 1; col < width; col+=2)
img[ (row+1)*(width+2)+col+1] = datal[(row/2)*(width/2)+col/2];

for (col=1; col <= width; col++) {
imglcol] = img[2x(width+2)+col]
img[(height+1)*(width+2)+col] = img[(height-1)*(width+2)+col];

for (row=0; row < height+2; row++) {
imglrowx(width+2)] = img[rowx(width+2)+21;
img[(row+1)*(width+2)-1] = img[(row+1)*(width+2)-37;

for (row=1; row <= height; row++) {
pix = img + rowx(width+2) + (col = 1 + (FC(row,1) & 1));
for ( ; col <= width; col+=2, pix+=2) {
c = (((pix[0] - 0x800) << 3) +
pix[-(width+2)] + pix[width+2] + pix[-1] + pix[1]1) >> 2;
pix[0] = LIM(c,0,4095);

}
for (row=0; row < height; row++)
for (col=0; col < width; col++)
RAW(row, col) = curvel[img[(row+1)*(width+2)+col+11];
free (img);
jas_matrix_destroy (jmat);
jas_image_destroy (jimg);
jas_stream_close (in);
#endif
3

/* RESTRICTED code starts here */

FERARX KUK KRS X RUMHMMN X MAMMMNX K MK AU XX KX XXMM K Y MU X K UURN
XBABX K
REEEX XXEXAXKUXUMEXEMUAX KUK KRXBEADX
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REEXX X XEXKMEX X HRAUAURXKAUKY

XEEXX XXXMEXXXXKRHY

XBERX

REEX XXKRXK XEuMEXXK

SEBRX XXXXRERXKKXBYXXXKXEX AU X KXY

XBEBX XXXXXXKURRRXIXEXMEXAL X

RBEXX XXX XMRENERE XK XK EX XU XY XX EUURX KA KK XX AU HAA
REBRX XXX XK KHUXHAUBUAX XX KK KR X AU Y

XEEHX XX¥

SEBEX XXEURXXXRKAUX AU BURUKKRK

REEXX XXKRXKKKHUXMAUAUBX KX KKK X AUAUAURRBARIXK

RBERX XXX XKEKXHXRXKEX AR K XK XK XXMM TR R XM MK LY XX RHAHENX
SEBRX XXX XXUHEFMEXKRAL XMKAXX RN

XBEAXXX¥

XBREX XXXRXKXuURY

SEBRX XXXXRBKXKKXBYXXXKXEX AU X KXY

RBERX XXXXXXKRXKMMRRRX XXX XK BURIXE

SEERX XXXXXXXXEMRXXKEARXAXKXK

XBEEX XXXXXXXXKUXMKKX

XEXEX XXXXXX¥

SEXKXXXKRX KK KRR XEBUEX X IR YK XX RB XX KEXMKNY

RBRRX XXEEUEXEXK XEHXXIXKHXRRX K XK AU AU X EXBXZRERRRRIXXKXXY
XEXRX

SEXX XXEURXXBXEHENRBIXEXR KA X Y

RBREX XX REMAUN X HUAAAEKXKEX XX XAAMEAX

XEXBX XXEMXX XK ENANR X XEXR KU XA R AU X

RBRRX XX RN BN XUUAAAEKXKEX AU XA BHERKAX

XEXRX ¥

XEXEX

SBRBX MHEXAXRKX RS X RUMUAN XXMM X

XEEXXK

SERRX X XMREE MU X XX X KA XEB XX XXX UR BN XXX XXX KEX XK
XERRX XXEMAKXXBURX

SERHX X XEXKMAX X MU AU X KA X MUK

XBREX XXEKUKX XX EURRAX

XBREX

SEERXX XXBNXHUXXXEEOKAY

XBRRX XXKEKXHERXKBREXX KREX M X XHZEE XN XXMM XK M XX XX MM X M X XXX
ZBREX XXKRXKHNXMAXXXBYXE

SEZEX XXXXKRX K HHXHAXX XK MMM XNE X HXBYXKEXMKNY

REBXX XXX XBMRXXXKEMERXK XX AKX XK XK AN

SEREX XXX XMEKKBKX K HURX X KRAMUUH K MMM XYY

XBIRX XXX XRAKXKKBWXBEXXKANX XXX MU X M X EHEX X KANEKIXE

REBEX XXXXXXKKEEUX X KBURX XXX XXM X X XRBAX

SRIEX XXXXXXRNKK XX KMURX KR Y XK MMM XNX AKX XEREAX
XBIBXXXXX¥

SEERX XXXXRKHUXKBURYY

SEZRX XXX XKEXUKKX

XEBEX XX¥

BXBBX XX REMAUN X HUABALE KKK REBXXBYY

ZXBXX

BXBREX X XKBKXKKBWXEYXKBENXK XK MUK K XX XKBNXR XK

ZXBEX XXX XMMMEAX XK PIAU X XBX XKL KUBRX KU I

ZXBAX XXX XEKRXKXMXX XXEAXAK Y

EXBEX XXX XRAKXKBXEXUBXHERYXEBX XXX HUMBXNKM KRN KRB XRY
XXBEX XXXXXXRRREZXK

BXBRX XXXXXXXXRBKX KM X AU R KKK X R X XX MU X XXX KM MR BAXXIXK
EXBEX XXXXXXXXXXKRXKKBEEXEXKBE LXK IXEX RXIXHHXBXY

ZXBEX XXXXXXXXXXXXRBKXKXHERY XX XXX XK HRHY

BXXEX XXXXXXXXXXXXX XX KMMR XX KX XMURX XXX BIXXXREUXEK XREHX
BXXHXOKXXXXXXX XK AN XXM XA X XM ME MR XXM R XXX XX XBXXRX
ZXXRX XXXXXXXX¥

ZXXEXXXXXXXX XK HUREAXKH XM X HAEX XXX HARX
ZXOXXXXXXXXREMXE XK KUAREA X XERBYX

ZXXEXXXXXXX¥
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XXXEXXX¥

ZXXXX ¥

ZXXRX

RXXEX MEXUXRKK RS X RUMUUN X KUX XUAUXKANK X

ZXREXK

XXX XXEXKMEL XU RAAHEX KUK HAEXX

SXRIX XXEKUKEXHXRRRXBIARX

ZXREX XXMRE MMM B XX BURXBY

EXDAX XXKREXEXEER R XX KXY XEBX Y XBX XX XY XEXXKK

XXREX

ZXBX XXKEEUXKHBEKKEXKKHERBERE XXX XUXRRYXXBEALX

BXRRX XXKRXK X KHEAX KK A% A X KM AU M X AU U AKX K XERIYXBYY

XXZRX

ZXIBX XXKEKXK KENXEYXKBHX KX KX EMEX X KENHXIXE

EXEBX XXX XMRHE LXK AU X B XK AUURX K EUN Y

ZXEXXXXXXERXK XX XERX XX AUX R XA KX BB XS X KU IXTYXX XXX EEEHER
ZXEIX XXX XRERXKEB XXM KRB XEBXXXXNK AKX EBXRXIXK
ZXEEXXXXXXXKRXX XU AUXRXHEEIXK

BXEHX XXXXXXXXBXKEUR XXX EEXAK YK

ZXZEX XXXXXXXXREREZXEKEURRXERX KX XUKRRREXXBURX XU X EXKBXBXBXZRRAY
ZXRBXXXXXXX¥

ZXERX XXXXXXUXEUXRRREZXK
BXEBXXXXXXXXXREKXKUXHHEXER KK KK XUURBAEN XM XHUEXXXEKENERRBIXXYXE
ZXREX XXXXXXXXXXKRX KRB EXEXKBEERK IXBXRXIXXHXRXY

ZXMEX XXXXXXXXXXXXRBRXKKXBYXKXXXAXXKHRHY
TXAKXOKXXXXXXXXXXX XK EMMR XX KK KMMRX XXX BYXXXRERXRKXREN
BXALX XXXXXXXXX XK HARX XXM X MU X XU A HE KR XXM R XXX EXXXBX XA
BXARX XXXXXXXX)
ZXOEXXXXXXXXXEKEUREIX KX XM XRRRUXHURX KR X EER A

ZXABX XXXXXXXXKRXKBKUUREAX AKX XBXEEX XY KUURERXRHXXEIXAEKKBKK XX
SXABX XXXXXX¥

ZXARX XXXXXXRERE XX X4 K KANXNE X HXEUXARERXHXEKUARERY
ZXARX XXXX¥

XXAEX XX¥

IXBRX ¥

XXEXX

EXERXMEXAX KKK RS X RAMUUKXKURRX XY EHBXXXNURRY

XXEXXX

SXEHX XXKMEXX XXX XK KM Y XA

XXBEX

EXEBX XXHHMERRRAXKXEY

EXEXX XXREKXKXHBYXXXXXKEYXXEXIXE

BXBRX XXXXEXEHXHEXEEXEKKRBIX

BXBHX XXX XEUAUXHEXEEXAKKRBIX

XXBBX XXX XKEKXK Y RBYXF XXX RBBX XXX EKEHXXY

ZXBXX XXXXXXHURRREUMERXXHRY AXEXEXEUXKXXEX KX

SXBEXXX¥

XXBEX XXEUXREAX

XXEXX ¥

XXBEX

RXBEX MEXUXRKK RS X RUMUAN XX XA AUXKANK X

XXEXXK

BXBRX XXMREXEMMUXA X XKERRRARX XK XEEXXXYKRRY

RXBEX XXMEMEKXXHURRREXXIXX MK EUR IR XXX KK EURRAX

XXXEX

EXRXX XXREEEKX KX REYXBYXSRRKXRMRYX

BXXZX XXRUMUAHXHURRXKHURRYY

EXXZX XXKEERRBAX(XARY

BXRHX XXRRREZXKEKRREXXAXEXKK XK KBERRREAX KX KRN IAXEXXXBYX
XXXEX XXRRREZXK

EXREX XXXXREMEKXK KRB XUAXEXERREEXXKERRRE AN X SRR X SRR Y)Y
ZXRXRX XXX XEEXBKKERXKXYX

EXRBX XXX XMpKEHRBARBAXEX MK EURBARXAX XX M@K EHR X AREAXHXHEKEARXARXAXXXEXRY
ZXREX XXX XRERXKKAWXBN X KBNXXXMEKEHE X XKUNRH XK

ZXBEX XXXXXXRERXKEBXXEYXEBXXXXNE AKX M XEBXRXIXK
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EXRXXXXXXXXXXHXRRXEX X P g XUXRREHURR YK

EXRZX XXXXXXXXKRXKEBX XXX RAX K KUAR KX AX XXM KU R KUNXEX K AREBKAXKXXUXRKX
ZXRRX XXXXXXXXEXEUX KR KEARKBXXRXXAXREXUXRRY

EXRAX XXXXXXXX KMAHERKAHXNE AR K AREAX XXM KAAREBXXEXKAX
ZXREXXXXXXX¥

XXRBXXXXX¥

EXEXXXX¥

ZXREX¥

XXREX

EXERX MBELAXRKK RS X RUMUUNX XUAAX K AMRK X

XXZXXE

RXERX X XUREKEMEU XK YN XN KA X KX ERX XX XY XX KUNYXEBX XX AKX

EXERX XXUEKAKEXKURRRRERAX X MK EURRARRAX XKL BN BXRF X LR X BXRF ¥ X XHpKAURRAX
RXEAX

EXEEX XXREUUKXKXREYXMEXAXBRRERX Y X SREKX SRR YK

EXBEX XXXHEEXEXEEEAKLXXXEREAKLAXXEE AL AN

EXEXX XXNEMEXXXERAK XX

EXEBX XXKXENXXXEEXAKYX

ZXZRX XXKRXKXHHEXEXXIIXE

RRBBX XXX XK KUAUXKHEXEX ALY XX Y XML AX XEME XN XXRBAK

ZREXX XXX XREKX KRB XXX XHEEEX KUAE KRN XKRHRYXK

ZRBRX XXXXXXHXEHXEX KKK EMXEXXBRRX XX BX RABIX %X RAAZHAY

ZRBRX XXXXXXMXHEXHEXKEERXKXKXNRBAAX BRXBIBX XXX XXX RAX

FREAX XXXXXXHEXEXHAXERKAXEEXK LK KK EHXHKXRIXX XM HEIXKEXXIXEXNEAEIXHRXK KX
XIBEXXXXX¥

RRBEX XX Y XEXEUXKRXKXHPRXHEXHAIXK

XZBXX XXX XRKEEXKMEX A AR AN

RIBBX XXX XMREXAXHAKAXEXKERARXXEXUEX K X KRR X KAHE X HXX XN KA M X EHXE XYY
XRBEX XXX XMEKKEKXKNEXAXARKAX X KR X XA X AR I XA

XIXBX XXX XKEHAUMXHURRXK MUK

XXX XXXXERXHK YK

ZIXZX XXX XEEXBXKEXXXY

ZIXEX XXX XRAKX K FXKUNEBRX X KBNXXXEXEMYXKBNRH XK

ZIXAX XXXXXXRUBXKES LB XABX XXX MK MY XEBXRHYXE
ZIXBXXXXXXXXXUXRRXEX XY puEXUXRREHURRAX

ZIXBX XXXXXXXXKRXKEBX XXX IAX KU KUAR KB AX XXM P KU R KUNXEX K AREBKAXKXXUXRKX
ZIXRX XXXXXXXXEXRUXXXXXX XXX KR KMAR KB XEX X AXREXUXREY
ZIXBXXXXXXXXXKRXKEBXXEXXIXK

ZIXEX XXXXXXXXXXDMK EX UK HR I XX RXEX KX AU RBAX KXY

ZRRBX XXXXXXXXXXDEKAX AR K AR Y XX AXXXMEKEURBIXKKXAX KX KEKEURXAXXXXBY
ZILXX XXXXXXXXXXDEKEX AR X HR I XX AXXXMEKEURXAX

ZZAZX XXXXXXXX¥

XXIZXXXXXXX¥

RXIAXXXXX¥

XXAEX XXYXUXKY

ZXBX XXX XKEKXHERXKEXAERHN XK KK HA X MMM XM Y PR XXX RHAE X XK HUEN
XXAXX ¥

XXX

RXARX EEMEXXEMARXKXRKKR S X RAMUAN XU AR X WA X UM X R MAR XK KR XX XA KX KA X AY
XXXBXX

RXEXX XXUMEXEMUUX KAXX X MU

RRERX XXERARXKEBEX X KRR X XKAPX

h:3:9:9:94

ZXEAX XXRERXKXAXKBY XA XXX AX XEME XN X KX XXX X KUK EARHREAXK

ZZEBX XXX XERAEXEXMEX A AR AXKXK AKX

RXRBX XXXXKRXKEXKHEMEX K BN XX XEMEXX XX IAX MHAAKY

ZIEXX XXXXKRXKHBER R RX KX KR XMUNE KRR

ZREBX XXXXEKRXKEXKAMPX KX AKX X RER KR OK BARRK Y Y X MK N Y

RXEEX XXX XERBXEXEBEXRXEEUXAKEAEXXBYY

RIABX XXX XHUHX X EEEXAKERELX

AKX XXX XUPXXXEREEXRX RO EERANX

XIARX XXX XMME XX KHUM*XAXE

EIARXXXXXXXEBXEEXBY

FDOOXXXXXXERXK KKK KAMEX KA XA X MR R A AR KW AN

ZIABX XXXXXXXX KEXMKRX A X EEEXAKEERANX
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RABX XXXXX

RAXX XXX

RRARX XXKEXMKNXEX

REAEX X

XXERX

RREXX MUKUXXXEX KSR XREMMBN XK XA KT K MME KR MU XA KR R X X AN XEMARX XM AN Y
XRERXX

RRERX XXMKEXEREUXKXXKAX XK EXXKAXMXXEX XA XHRNSKY

RREAX XXERAKXKpAE X XHEPEXXKRASX

RRERX X XUNMMXEXHEXXKY

XRERX

RREXX XXKERXKKAXEBYXKAXXKXMEEAX KENEX RN KAXXKAX KGR BAEXBIAXK
RRBEX X XXX XX XMEK S XHALSX KX KAXX

RREHEX XXXXKEXKEKKHRHEX KRR X KEMEXXX B Y X EKUAKY

RRERX XXXXKRXKBBERRIX XXX KX XX EUREXHUAY

RRBXX XXX XKRX KKK KRB XK X X XX KRR BEAXXTAA XX AU KN X
RRERX XXXXAXHRBAXEXMAMRXIXXXHXNERAXEXX

RRERX XXXXEBXRXBEEXKXEREOAKBARXXBYX

RREAX XXXXEMHEXEXEUUXAKEBI

RREEX XXXXKEXKKMHXNXEXKEEOCEBXAAIXHXE XX MKUAK

RRBEX XXXXAUXEXEARXKXEYBIAKERRBIX

RREXX XXXXRMKXKXEHUKMYXKXXXKXAXK

RZERX XXXXXXEBXKEXXRY

RREEX XXXXXXMXNE K AXEXEBUXAKEP YK

REXEX XXXXX

RRXXX XXXXKRXK KK KX X %X KUMMBX X XAX MR BAXAXNE X AXUXNERAIXAXHEEAX K ANEXRXHATXMHEAKY
RRRZX XXXXMEXXEXKMMEXEMMAX XU XMHLXAH XK KKK XUXEXAE XA XKKARX
RREXRX XXXXMEKKBKXKMAX XX KRAMUERXE AR XA LA IX

RRRAX XXXXRUKXEXEBYXEXRX KX XU KKK

RRREX XXXXXXKRXKXHPUXERXEHUEXXEXBY

RRRBX XXXXXXXXMAXRXAXXXEREXHMCHBXRXKXARX

REXXX XXXXXXMXEN

RRXRX XXXXXXXXMEXRXAXEX KRR ABXRX KK RIXEXBXRKRRY

RRXEX XXXXKUXUKKXXAXY

RRRAX XXX

RRBXX XXKEKXKERXKEKMBRK X XK RHEN XK RHEX K XHALRLOMEEXREMHAXHEREX XK RN AN XS Y
RZRAX XXKEXMKKXEY

XZEEXX

XXBHX

RZREX XNXXRXXBZXREMUBNXRXXUUX CHBEXUX KKK K XKREX KK AR X XEUREEXERAKX XIS Y
XXREXX

RRRXX XXHEXUXXANX

RRRRX XXMREXKNMUXAXKHRRAX

X2REX

RREAX XXKRXKXHAMEYXKEEMKRXBX

RREXX XXHEXEXREMHANXEAMRXMEXKXXXCAKY X HANEYX

RREIX XXERXK XA XX KUXUKNXBY

RRIEX XXHRENEUHNXEEEX XXX XK ARRAYX

RREAX XXRKREXKANIX

RRERX XXKEXMKRXXX

XRERX X

XREXX

XRIEX RXEAXXRKKRRX RUMMMMXANE X EMEREX XXX XXX KANE MR RN XRIEAAXERK XY
XREEX X

XREAX XXXKEXXX
RRBXXXXREMAXHAXXXHEAXRERKMAX X XHAX XX RKRXMKX K X EMM3EY

XRERX

RREXX XXREKXKXXKANEURRIXXXXXEXKEREURXAXKXXKAXK

RREAX XXX XEMHXXEXUAXXEXBEEXRXOAIXRXKEXXREOLIXBEXRKXXXIRAR LK RXERX XXX
RRERX XXXXKEXKMERXXXHAX XXMEHXRXHAXX

XRBEX XXXXXRXKMAXXXXHAX IXHEXXXXHALX

RREXX XXX

XRERX XXXRXKKANEERXAXXXKANEERRAXKXX X AXKMEMKRXKUDXRY

RREEX XXKEXMKRXKEMNXKXMERXXXHEX AKX XK KAHEERXIX XX KA MERRBRX XXX I
XEXEX X
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XRXXX
FRXRX ERAHAXHKXRKKR S X RN XA X UM X K oD X XX X XD R XM X X X MMM XX RX XX X
XXXZXE

ZRXAX XXERBREXXEUKNEX

ZRXBX XXUREXEMEUX K XEX KX

XXXBX XXHBMBXUXXY

XEXXX

ZEXRX XXKRXKXRXKEIXRXX XXX XBXERX

ZRXEX XXEXARXXXAXMXREXHAXXXXRXXEX

ZRIBX XXKRXKEXXEXHEXXMTMRXMEX XX KX KUK

ZRIXX XXEURMEXEXCEMEREXXIXEEX AL XK E XXX XK AUURX KU UKHENX

b33 P PPPETINT I CTIN T IOISLITITPCPICICTIS TIPS 04

ZRRRX XXEMKMEREAXEX KX AHX

ZXIAX XXKBKXKXHEBYXXXXXEX XYY XKREIXK

ZRZBX XXXXXXHEXKXRKXXXMEX XA

ZEZRX XXX XEUKHER XRXAXEXKEBER XX AN KX KSR XHKEE XK XHUE X XXMM X*XBXBX
XRAXXXX¥

ZRABX XXKEXUKNXEUKNEX

XXABX ¥

XXRBX

XXX MBEXAXRKK RS X RUMHAH XUEKEXEUKHE R

ZRERX XXXXXXXXKKMBEREXXXEURNAE X XRXUAXHYR XX XRXAAX XM XHR R XXX UAXXRK XXX
XXXZXX

SRRHX X XUBMBXAXHN KRR AXXHAXKEY

XRREX XXKKXXEX

XXXBX

XREXX XXRBRRRXMUXREAXXXUAREAXAKKREAX

XREBX XXRBREEXKRXXNEXXXXMMXRERYXMEX XX XMUXREAX

ZREEX XXREREEXEYKHEBREAXEX REMEANXNAKEX KU NEX KA KUK REIXXRKKEA
IRABX ¥

XRAXX

EAIRIS CHITEOSINE CTTTTVETTICHCISTIGELTISPETTINTIOI LH O]

XXARXK

ZROUX XXKRXKEBER XXX KXY RHERRA Y X KUXMKMX B

ZRABX XXKEXUKMXEXXXBXRXXEUKHER XXX IX XX EMKHERX*KAX

XXABX ¥

XEARX

XRABX HUURLMUXCOAEAXKEEMEREXKXXRHIAX KA R X

XRABX

ZRERXMEXAXRKK RS X RUMUUKX X MK MK P AAUK X

XXEXXX

ZREXX XXEXAXEUXUUHEXXEMAHA X HABUR RXHXEXRIXKICKKXKBY XXX XEXXKKBY KKK XX KKBYX XXX KK
XRERX XXEKBKEXKEXXXXERERRRAXXKAURMERRRXXKXEMKKNKXRRAX

EXRUX XXRXBAXXER X KXXBXXUURXRRARRARZAX X MR RAR AR ZAX

ZREEX XXRXBAXXEANXXHXREAREAXXEUKKUEXRRAREAXX KA EXRRARRAX XX KENKRRAREAX
XREBX XXRXUAXXKHKANEXAYRRAXXEBXBKXUYRRAX XA A RRARRAXXYKKRRAX

ZREXX XXRXMAXXKXEXAXK BB AXXKX KR AXNARBAXXKXEEKUNARBAX

ZRERX XXRXMAXXREUHRBIXXMAXXXRKBNX X HUXX

ZRERX XXKREX KA XEBLXXEX KNP XXAKRRXXEEX XX KKBMYXRUHY XM MY XMAX XX XHXXX
ZRBRX XXXKXXMXEXRRARZAX XU KBRATXXKXENKANERAYREAXX KB AXRAAXX XWX XRBAX
XREXX XXKKXXMEKKRRIRRAX X KRXEEXX X KMKUAX X EHKEUXWXBXXHEHR R

XRBRX XXKKXKAXXUHRRAXXKEUPR AR X KA XX MR AAX

ZRERX XXUREXEHEUXHXMERAX XX EAWEXX

XRBAX X XHBMBEXUXHRUNRRY XX KK AR BAX

XRBEX XXEKAKXEXKRXRRAX

ZRBEX XXEBHEXXERARXXKPX

XREXX

XRBBX XXKRXKMAKMAREN

XRBEX XXX XKEKXHERXKEXARKKK XK X RUMMUMXLHARK P XA LEOOXHIIYY

XXXBX

ZRRXX XXREMABNX XA RUX R AR YK

RRRRX XXREMEUNXRXXEAXCHRER Y XAN XX EARKE L XURB X RARE UK YY

BRREX XXKEMEBNX KX XEUXKBRNEBARBIXXRRXX KRAEXREXYMAKRENKYY

ZRRAX XXREMEBN XK XXEUX KK AXXEHY KRN XX BAXM KA LMK YN

RRREBX XXRUMAUNXRXXUUX K KERRN XXX IR B XA U N KAAK YN
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REREX XX KHMEHHXEXXEAXC R XME XXX XMAEUNNRAL Y

REXRX XX REMEBHXRXXEUXCEMIANE XA XX RYXREMKAMARRL YK

RERRX XXKHMUUHXRXXMUXCEULAKXHAXXRY

REREX XXXXXXXXRUHABHXESHR XS HKAHXC LR XM ME XK XXX KBS XAKBINYXR

RRREX XXXXXXXXXXXXXXXXKEBXMKEIL XXX KRS XM KEAEAMRERLYX

RREXX XXKRXK KBNS XK AR XEAXEUX KK XHE XA BXMENE LK X KB X MMRREXEMKKAX

RERIX XXXXXXXXXXXXXXXXX REMRUAX KX XBUXCBERX XX XXX X KRB X MMRRELLEMKR Y

XZBRX

RERAX XXHENKEXXKHARK X XBXXEXHRURXAARX A

REBEX XXKRXKXREMEANXKANE KPR KANX KX XHE X MHRRX KLY X XEAKKERLRERY

REBEX XXXXXXXXX XXX XREMAUAX XXMM XU RERX ARBI XXX RYX KEAKKEKLREX YN

REEXX XXXXRUKXKXHBYXKXXXRYXKRXYXE

RRBEX XXXXXXREMEBHXRKXUUX AKX AN XK XRX KB KK EH LM XA RM XXMM KX KB KK LM XA THBR Y
REBEX XXXXXXRERXKKBMXEXUEKMRXAXXKAMXXEXHEXBREAX X KUNEXY

RRFEX XXXXXXXXRERXKEBXXXXUEX SRR KEBXXXEX AR KR RN XEBXRXY

RREXX XXXXXXXXXXRRRERXMURE XXX AREIRX XK X KERUKX I X KA RKAW AN KUK IS XAREAX
RRERX XXXXXXRRREEXMMRKRAXXIREARXAXXEXKAEKMRRAXHEKBRX AKX AX KX KUE KSR RAXME KN RRAXK A
XRERX XXXXX

XREHX

RREEX XXKRXKXKENX %X RMAUH XK KR X AR AHX K KON BA XA NEH X XXMM MR XXX ME K R YN
RREEX XXEXRUK KK RXREXABKK Y XK KKK XX XHHA XKML XA MAUX XK HEXKXRLIK X KR HAE X XA B X R Y
RREXX XXXXKEXHKMX XK

RRERX XX KHMEBHXRXXBUX KK X XHAXXEYXEBAX

RRIIX XXRAMUUNXRXXUUXK KB KHEKXXIX

RUBAX XXXXXXXXRAMABHXESHRXERAMXE XML M RA XA REM RN KL KERER X XIHAR X RYHX
RUEXX XXHENKEXXKLAREXXBYXEXARURX KRR A

RUERX XXRERXKXHBXXXXKXBXXENKY

RAERX XXXXRMKXKYRBXXFXXXRYXFRXY

BUEAX XXXXXXRBREEXXHEXRE ARYAXKEXEUKKEAXRXAREAXKXKAMXXHXREARY AX

RABEX

RABRX XXHURRKHEXKRERONIX XEEE R KX AR BIRKEXYIKR R

RUEXX XXRERXKKHBYXXXKXBYXKNKY

RABRX XXXXKRREZXHXSEREARKAXEXKKZREX KX IHKXERLRYRIXXXKKZRE XK RIKKXEXERX XA
RUBHEX XXHUNHERXKKRX

RUXEX XXRERREXMXHREAX XM KXY REARBAXEXBXRRXXXAXHEREARXAXAXBREX KX UK HYREARRAKBXRRREX
RAXXX XXEBKXKERXKEEK XXX KERBEMEMX AKX XAE RYX

BUXZX XXKRXKREMEBAXEHURXpHKANX KK XHE XA B XHE LXK XYY

BAXRX XXXXREHEBHXRXXEAXKAXMXKBXXEXKAX

RAXHX XX KMMXEXBY

XAXEX XXREREEXXRXKMMMX XXM EA XX HUMX XXX UREAX

RAXBX XXREREEXAXHREIXXXXHANX

RAXXX

RAXRX XXHENEEEXKXKSHE XXX XEXAUERX KK ANEYX

RAXEX XXRERXKXXBXXXXXXBXXKNKY

RAREX XXXXRUEXKFEBXXFXXXBYXFRXY

BARXX XXXXXXRBRREXXKHHXEXARY AXXEXKEEXKHMRXAREAXKX X HRKREARF AXXXAXKEFAX
ZARZX XXREREEXXKEMNRERXEXEKEREREARERX XXX KA EREARXAX XXX K SHEREARRAX

RAREX XXHEMMXEXKBXKKEMNRBIXRXXKHKKEMME X FXHX BXEKKMHE RAFX XX REY

RARAX XXRERXKEXBXXXXXXBXXKNKY

RAREX XXXXKRREZXKAXXRXNREAXHX KX HNER X AREAXHXARMMX XXX KKMMRA X

RAREX XXHENEEXKXKSHEX XY XEXAUERX KK ANENX

RARXX XXRERXKXXBXXXXXXBXXKNKY

BAREX XXXXRUKXKYHBXXFXXXBYXFRXY

BAREX XXXXXXRBRREXXKHHKE X ARY AXKEXKKEAEXRXERXXXXKIXKX X AKX RE ARG AXXXRRY
XAREX

RURXX XX RENRHUHXHANEX KUK EEX K EUKIEN XS XHK XA X XHKMNKERKKEIX

RAEKRX XXRERREXEMKANSXAHREAXXEXEX

RARRX XX RHMEHHXHEKEXEAKHEAX KEAKHEXEX XK K KSR XA XAKHXXERXX KX

RAERAX XXRERREXMXMMXKEXKHKSNEXHYREIXKXUXHRERX

RAREX XXKUKMERE XXX REMRUAXEKEXHEAKHEX KHANHX XAE UMY XERKLEHX

RARBX XXKHUKMERRAXEXRUMEURX NS REXKUNNEX KUK AT X AR RYXERX KK I

XAZRX

RARRX XXKEAX XXX K RXUAEX KX IR XD I RAMERNX K ANE XK XX XK AXHY X KB EA LA RALHK I
RAZIX XXXRXKXEEAXNIXKEXUKKY

ROLEX XXEEKBNXXXKRXEAEX KX IRRFIXEAX KREXXAXHE XX XEXARURXRKB AN X
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THAXX XXEEXXEX KUK K HXKXAXMRXAXZIXXXKAXMRXAXKAX

ORX

HARX XXBXERKXEXCRXBAEXKXARRANXEEX KAEXK KX EMEX XK RUURX KX KUK

BOOEX X XRBRXK KAMXEYXKBNX KX KX EHE XX KBHXHKIXE

HABX XXX XRERXK XXX XKXKXBXXKX*Y

HABX XXXXXXKKRXMAX XX IUARKRBINR X AXEXK X RXBAXX X YAUKXRXFYRK X%

TIAXX XXXXXXXXKBNXX XK HEXEREXXXBIXXX KKK RXEAXX X YR X RRAAREAXK XK KRXMAA XX YUK XRXANRX AN
OARX XXX XRBREZX KX AUKRKUXARERNR

THOLEX XXXXXXX XK X RAMEAH X EME XK XA R KANXNE X HRE X XX EKRRAXXERX XXX ¥
EABBX XXXXXXXXXX RAMERANXSMEX K XA YRR KANHNKHEHIXE X XUEEKRX AN XERXKEAXKXR
ZABXX XXXXXXXXXXXXUARXRRAREARBAXIXXXAXX X UARXREIRE R XA

XUEIX XX¥

HBRX XXMM B X AAK K XEXEERRRYXEXUUR XX DX AAKXBYY

SABAX XXMEMEBY XK KARKRMEKEREK XY XY AEK XX MK RIY XX XXX HUWRX KB KRR Y X
EABEX XXMHMEBYXKXHEXNXEXHRK X XK AUURX X ERX Y

XHBRX

EABXX XXREKXK KB XKBHNX XX KX EREX KN XKBNRH XK

EABBX XXXXRBREEXKRXKXAXXRXAREAXKXX XX RRARERYXK

BHUBHX XXXXXXXXKRXKXEXXRXAREIXXX XXX RRAREAY

EHBEX XXXXXXXXXXBXAEKRKENIREAXXXK XXX RBAREAXKX K AR X RRAREAAX RX K AKX RRARUAX X KR XRAARRAY
BHEXX XXXXXX¥XEX XM

SABRX XXXXXXXXKRXKXHXXRXRREAXXXXEXXRRAREAY

ZHEEXXXXXXXXXXXBX UK RKENARE XXX KX XX RBARK AXXX K AKX RRAREAIX RX X AKX RRARKAX X HXXRRARRAY
B XXX XM KA XX KRN X RXEXAMURX AKX RRAYX

ZARBX XXX XMAME BN XK XHEXRRAX XX AUKRRAENX KX XEX UK X X AKX RIANX

SUBEX XX¥

ZABXX XXRRRERXEXAUKRKANIREAXEXK X EXXRBAREAX KX X ERXRXAREIYXRY

ZABRX XXKBREEXEX UK RRAREAXXXKEXAUKRXAREAXK XM X BXKRRAREAYXRY

XUBEX

ZARBX XXKEXXHEXXXKXEXEE XXX RAXBEX

EARXX XXMRMAMY XK REUMX XX HAK K XK AUBRX R EUMY X

ZARRX XXRBKXKKEUXX XX KBHX XX HEXEHE N XKBNHRXY

EHXEX XXXXREREZXREMHREAX KX X B X XK RKUNFREIX%

BTN XXXXXXXXKBXEEKR KM AREIXX X B X AR RKENXXBREIIXH AKX KX EX HEKRIAMX X ARAAY
ZARBX XXMEMEMY XK XEEXRBAX XX EYKRHEXEHEX XA XK UURX X KR XRBANY

ZARBX XXRBREEXREUHMREIXXXXMEX YK

SHXRX XX RERXKKAHXEX HE R XKEUXXY XN

ZARBX XXX XRBRE XXX MXXRBARREAXEXBXAUKRKUNIRE X%
EAREXXXXXXXXXKBXHXKRKENAREAXXXREUNEEAX XXX HXX RRAREAYXH AKX XXX HXXRRARRAX
XUBHX

ZUBXX X XMEMERXX K KEEEXX XY XEXRUURXXBXAXAX

EARZX XXREKXKKENXRYXKBHX KX KX EREX X KENHRXAY

ZARZX XXX XRERX KRB XX XEBXXKXNK KR XEBKXEAUIXE

EHBUX XXXXXXREREZXKBXEX REIXHXXKERBREIX KMAY R KANXHX MK HXUBXARREAY

ZAREX XXXXXXXBXEXRRAH*X

XARBX XXXX¥

EARXX XXREKX K KENXEY XKBHNX KX KX EREX X KENHRE Y

ZHBRX XXX XREREZX KX AUKRKUNARERXKEXREUMREAXRX XX KB EXRERXK KU EX R R AXXBAXBYK
XUREX

EAIRX XXREKX K KENXEY XKBHX KX HEXEIEX X KEXEXIXE

ZAZXX XXX XRARXK KRB XKXXXBXXKX*Y

BUBIX XXXXXXKXRXMAXXX XA KK RBI AKX AXHX K KRXWAX XX YHAR KR XA YR KAXK

ZHEEX XXXXXXXXKANX X XK MR XXBIX XX KX KR XA X YUK KR RAYRXAXKX KK RXSAAX X AKX RXANREK AR
ZATAX XXX XBXXXHEX XA R U R KANXNKAXMRX

EAZEX XXX XMREHEEHX KRR XXX XEEAUBRX P KAHY

EAZBX XXXXEKENXEXKBNXXXKHEXEHEXXXBIXXXKAXMRR AKX

EHUBRX XXXXKRXKKKKBENXXXRKAMIX XA XU X MR R AKX IX K KBNKKX

SHUBRX XXX XRKBNX XXX X KANY

ZAZEX XXX XRARX K XXX XEXXXAKMR XA XKX*Y

XEREX XXXXXXREREZXXEKENEXAREAXXXEYAXHRXKXKBNXXXKUXME X FXKIREAXKXK XK RKAMIX K
ZEBIOOKXXXXXXXXXXXXXXXXXXXXXXX KRS HR XX KANX K IHULNR XAX K AREAXHKXXXXRKAMHY
RRRRX XXX XREKXKEBXXBXXEBXXXXNK XY XEBXXRYIXK

XEBRX XXXXXXKEREZXK

SERAX XXXXXXXXUXRRXEX KX REAXXXEKENREAX

XBREX XXXXXXXXEKEHREAXEXBEXREAX
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ZEREX XXXXXXXXKBXXREAXHEXBEXREAXKXRKBBRXKKAKRRX KX KUK R RHAKRRX KX KA IXKXERK KX
ZBRXX XXXXXXXXXXXXXXX XXX MR X RBAREARXAXX X MUK RBARE ARRAX X XK RXBAX XX UBXXNKAXMX X XBXEY
ZEREX XXXXXXXXXXXXXXXX XXX MK RKUNIREIXYY

XEREX XXXXXX¥

XEXEXXXXXXXRBREZXK
ZEXXXXXXXXXXXKEKKRBAREAXEXKBAXREIXKX K BHXREIX XX XA

ZEXZX XXXXXXXXHEKKRRAREAXEX K XX REAX XX NS KK REARE XK XX XA
ZEXBXXXXXXXXXHEKKRXIRRXEIXEXKEXXRREXXIXEXBIXKXKBKXRRE KR IXGXBAXRXXKHX
ZEXAX XXXXXX¥

ZEXBX XXXXXXRRREZXE

ZEXBX XXXXXXXXREKXKHEXEXHERYXXXXXRY XK HRHY

ZEXRX XXXXXXXXXXRERXKXXYRBYXF XXX RYXPHHY

ZEXBX XXXXXXXXXXXXKAX XXX XMpHREIRK IR AXXXMBKKRX AR Y AX

ZEXEX XXXXXXXXKBXXREIXEXRXBUKXK KK BXXREIXEXXRXBEKKMAX IAX K

ZRZBX XXXXXXXXXXXXX XXX KX KB KENRRBK XK XXX ARERXKXK KB XXX XK B K KEXYX¥
REIXXXXXXXXXKXXXXXX XXX X EEKBNREBKX KX XX AREAX KX KB XKEEXIXIXXXEXX X XYXHREAAX
EEREXXXXXXXXXERXKXBXXREAX XX RERBAYX X MXXRE XX R RARRY
ZBREXXXXXXXXXEXXRE XX XXM XREAX

ZEIAXXXXXXX¥

ZELBX XXXXXXEXXXREXHX

XEIRXXXXX¥

XBIRXXX¥

XEREX XXRKEUX KX AXKYX

XEREX XXRKUUX K KB KENYX

XBEBX XXRKEEXKEE AN

XBEXX

RERRX XXKRXK K HUPEX XX K MMEKE MU XX XX RAHABH XA AMR XHEX XXX KA XXX KEAURCHEXEXIAIXK
ZEXRX XXX XREKXKXXBYXXXXXUXMERAXXKXRYIXK
EERUXXXXXXXEBXXKXKHAUPXXRXAXKXXBXRXEX KRR YX XX KUMPRERX

ZERBX XXXXXXKBNXXXKEEABXXRXAXAEXTBXXX KX XX AKX XKEEBRXAX

ZREBX XXXXXXEKRXKKMMEKEMAUANE KA XAX KX EREX XK KX KMHE KB PAA YK A XXX YK XNX AKX RN
ZREXX XXXXXXXXEUNXKHUMX

RBRRX XXX XX XEMERX K REMMNY XBX X KX AUURX R EUMY

ZBEEX XXXXXXRURXKEUMEIEBYXFXXXBY XY HHY

KEABX XXXXXXXXKRXKEMPXXRXAXBXKXXKXX P IAXK

ZEAXX XXXXXXXXXXREREEX REMMREIX KX XK EMARAY

ZRAZX XXXXXXXXKXXXX XXX KRR K KA NoAAR Y X R R IXN KA HRUS XK HAAAR X IR X AAR AR
EEREX XXXXXXX XXX EUHXKY

ZRIAX XXXXXXXX¥

ZRABX XXXXXXKRXK$MNIXRAREEX KN ERXANXNEAXIHABKARERX %X REUMRE R XK UHY
XEABX XXXX¥

ZRAXX XXX XK KMEXKEAWEX Y

XEARXXX¥

XEARX

SREBX XX XXXXKKEHXREXX BXBXE AU KX AN IMEXAY SHEXERXKEAX WA XUEXXKX

XBBXX XXEMKUNRRXEXKXMEX KX YR B XXX XA XENKAXHXBXXELEUURX XX EMKENY S
RBERX XXMAKKUXXKEMKUNRBAXX KR UMUUH XXM KU XAXHLARNX

ZRERX XXKEKXKXHBYXXXXXBYXXRHY

EERUX XXX XEMKUNE X AXXXEMKENRBAXKXKXNEKHXHX

XBEEX

XBRBX XX XXX ENAKMENX XNEXKEAEX YR XNE XX KNS KX EHNEKXANXANEKAFEEXXX

XBEXX XXKEKXKEME XXX KBNERY X KBNXXX HEKEHXX XX KANHKIXE

ZREBX XXX XMMEXEXKENKERXXXXKENERIXE

XEEEX XXXXXXRURXKKXBXXKXXXBXXKX*Y

ZRBBX XXXXXXXXEMKENRKXXBAXKXBAX%XKMKANRKAX

ZREXX XXXXXXHXXX%XXMEYEREH AR AR XHXNKUERXRAY

RBRZX XXXXXXRURXKEB LXK XEBXXXXNXHXHX R XEBXRXIXE
XEBEXXXXXXXXXEMKENRAAREUXAREIX¥

ZERAX XXXXXXXXXXKHXXRBAXBX*XKBEXRXMAXEXXRAR LA RXBEXRXBAXPEXRRIXKXBIXKHXAX
ZEREX XXXXXXXXBEEXXXEXAX

XEBEXXXXXXX¥

XERXX XXXX¥

XEREX XXX XXX XXX XHUEERKANXNX UK NXRTY

ZREEX XXX XRARXKEBX X RN XEBXXKXNKMEHX R XEBXEXIXE

ZERBX XXXXXXEMKEAXXXKXBX XX XENKUNE RRREBX KB

57



ZERXXXXXXXXXXXXXXXXRXHXKXKEMKAMEX AR KB X ARBAX KX KN UNR R IR KUY ARAAN
ZEXZXXXXXXXXXKXXXXXEXXX XXX KMKBENRRAR K WX ARBAX ¥ X KMKANEAARESXAREIXHKXBX X KXXAX
BERRX XXXXXXKRXKKBXXXHXAY

ZERAX XXXXXXXXEMKUAX B XX KMKAAX

ZEXBX XXXXXXKXEXBEXRRAXEXKKEXXRBAXKXK K XMUBUXR XK XEMEAXEIX AKX RIAXKRXBYY
ZEXBX XXXXXXKRXKXXXXERABBYX K X%X R XRBRY

ZEXRXXXXXXXEEXRRAXHXKX

ZEXRX XXXXXXEMKUAX XXX EMKUAK

XEXHEX XXXXXXEEXXRHXHY

XEREX XXXX¥

ZEEXXXX¥

XERAX

SRBRX XX XXXXAYUE XX KNEXBX KSR AKX BIXUXEX KUK BEXXEKX X ENEANK XXX
XERAX XXMXMXEXBXRRRRX

XEREX XXKBREIXK

ZEBRX XXXXXXXXEEX KUHREAXXXYKHRRERY

XERRX XXXXKRX KKK MXXXKXXMXMXEXKY

XERRXXX¥

ZEREX XXXXMXEXXXNEKRXKXBXXHXAY

XEREX XXKBKXKEXXXKNEEEREAXXEXXXXXKMARE R MR EHE XX AKX XEXHOBANXK
ZERXXXXXXKRXKBEXRBAXXEXXEMLOKXXPEXRXAXKEX XKML KK XXX RRAXKEX X KMLXN
XEIRX XXX XX XEUKXXHMEX

XERRX XXXXMEMXXXNEXXXXBEXRBAX

REIAX XXX XRERXKEXXYKEXKX R XEXHRIXK

XEBEX XXXXXXKRXKMEKMXXXEXX R XML HXEXEXXREIX

XEZRX XXXXXXKRXKMEXXXXBEXXRREAXMAX XX EXXRERX

ZEBRX XXXX¥

XEBRX XXXXKRXKMEKMX XX KXMXXXRIXE

XEIEX XXXXXXEXXRBAXEXBEXRX XXX XX RRIXEXMAXX

XBRBX XXX XY XUXEUXK
ZBRXXXXXXXXEX¥XBOMEREX XX XKL XXX XKLL IXKXXXEIXXX XKML EX

RBRRX XXXXXXKXHEXBARBBXXXK XXX XXX XAYY

XEBRX XXXXXXXXXXKKXXAXX XA

ZBEAX XXXXXXRRREZXBXXREAXKXXKMEX XXX EXXRE R IXEXKXKEXKAY

XEBEX XXXX¥

XEBEX XX¥

XRBXX XX

SBBBX XXX BEXXMXEXWHEXUNEXKMAX XU EE X SHEXHEX AKX SR BHXHE XX AN XHEKY
SBBEX XXX XMEXKMAXRXEXBX X KXMMANX UK KXHB XKW XNANX KRN KN E NS MM AR X KB RHKEX
SBXEX XXX SEXKMESXNXXHEXHUSEXNE XHBMEX KNS ENENEXXHEX DX AT X

ZBXXX XXX

ZBXRX XXREKXKEME XL XXX KB Y X KBNX XX HEKEHXX XX KANFXIXE

ZBXEX XXX XMMXXEXKENKERXXXXKBENRRIXK

SEXEX XXX XX XREKXKXXBYXXXXXBXX XXX
EEXEXXXXXXXXXEMKENRXXXBHXKXBIX*XEMKENR XX

ZEXBX XXXXXXEXXXXXXMEEERRKENX RRXXNK YK HXRAX

ZBXXX XXXXXXRERXKEB KXY XEBXXXXNXHXHX Y XEBX XX AN

BEXBX XXXXXXXXREREZXXMKENEATREBX AREIX XX KX RE XX KB XX REIRBXXRERAAXRYXXHAXRY
SEXHEX XXXXXXXXBEXXKHXHY

XEREX XXXXXX¥

ZERXX XXXX¥

RERIX XXXXEXXXXX XA R KUNXNKAXHXRIX

ZRREX XXX XRBKXKEBXXTYXEBX XKL AL MY XEBXXXIXK

SBIAX XXXXXXRRRE R X UM REIXEX X REHAUNX S BH XY X LM MEXKEURKER R AXXEXXRREAXX
ZBZBX XXXXXXXXKKEMKENRXAREBKAREAX XX RXKNKUNR R AR KX ARERX ¥ X RMKUNR RAREBXARE AN KX ZYAX
SBREX XXXXXXKMMXXXKAUNEBAXKXUEMRXIX KX HEHR REIXHXXKY
ZEBZXXXXXXXXREREZXEEXRERX KX XMUMRREAX XX KUHY

SBRRX XXXXXXBEXXRHXHY

XEREX XXXX¥

XEZEX XX¥

SBEXX XXKEKXKEME XXX X KBNERYXKENX XX HEKEHEX XX KENERIXE

ZBERX XXX XMMKXEXKENKERXXKXKBENRRIXK

ZBERX XXXXXXRURXKEXBXXKXXXBXXKX* )
EERUXXXXXXXXXEMKENRXKXBHXKXBIX*XEMKENR XX

ZREEX XXXXXXEEX XX XMAEERRHEML AR KNXAX N R T
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ZBEBX XXXXXXRURXKEBK XX XEBXXXXNX KKK XEBXRXIXE

ZBEXX XXXXXXXXRRRE R X(MKANEATRESX AREAXX

ZBEBX XXXXXXXXXXXXXXXXKBXXREXBAXEXX REXARKBKXREARBXXRERATKPEXRERR AR YX KRR
ZBEEX XXXXXXXXBEEXXXEXAX

XEHEX XXXXXX¥

EEAXXXXXX¥

EEARX XXX XXX XXX XHAERRKANXNK UK NXR Y

ZRARX XXX XRERXKEBX X RN XEBXXKXNKMEHX R XEYXEXIXE

ZRIAX XXXXXXRURXKXBXEX R RERRE XX EUMXBRYXEHRBYXEXK XY XERKIXE

ZBABX XXXXXXXXREKXKXBXEX REAXXHBY XK XXX BYXX KXY

ZBABX XXXXXXXXXXXHXSXREAXKXXRMKANR K ARESXAREAX

ZBAXX XXXXXXXXXBXEXRRAX XXX XWX AXREAX

REHEX XXXXXXXXEUMX KX XWX XREAX

XEHEX XXXXXX¥

EEREX XXXXXXXRXKEMMXXXBYXEUMX%XBX

EBBXXXXXXXXFXEXXBXAXREAXKXBREX RXKEUHRXKHXXXBIXXXKBXEXRBEX X XEUMX XX KFHAY
EBREX XXXXXXREREZXPXXREAXHXX REMAUNX AP HXAURMEXKAUKHERBIX
EBBEXXXXXXXXXXXXXXXXXKKFXKBXEXREAXKXBXRABBIX XXX XEHXXXWEXREIYX
ZBEAX XXXXXXEXXXREXHX

XBEEXXXXX)¥

XBBBXXX¥

XBEXX

XBRRX XX XXX XKINXKEKNXXHEX SNEYEX KX EXAXKREKENX X KSR OXKBAREXKXN

ZREEX XXREKXKBXXXXNABERRANXXEXXKX KA G R HEXEHEXNK XA X XEEANXK
ZEREXXXXXRRRREXEXXREAXXAXKAHEARXEBEXYXEUKHBEX AU NEREAXXBXXREAYX
ZBEXX XXX XEMRXEXKEXXRBAXEXXRXRKBEXRX A BXXRRAIX KX R

XBBEX XXX XRRREEXpEXXREAX KX RAHAAHX S P XY XUUKHEXKEURMBRE R XXX R A RXEUHNY
XBEZX XXXXRBRREXE

RBBX XXX XXXRUKXKHRMUMHEXXEXXKXXXBXXKHRHY

XBBEX XXXXXXXXMEMHX XXX KEMEREARKAXKXEXXRXAX

XBREX XXXXXXXRXKAEUMXXXBAXXAEUMXHXBY

ZREXX XXXXXXEKRXKRMMX %X RURBE Y XU RUNX XX RARRBX

ZEBEX XXXXXXXEXXREIXKXYXURX*XBXBX

XBEEX XXXX¥

XBRBX XXX XRBRERXBEXREAXXXKBKXREAX

ZBXXXXX¥

XXX

RBXEX XX XXX EMALXHXXHEX XSG EX UK XXX XX KB X ANAXEANEX AKX XXHAXENATEXXX
ZBRAX XXEHKXHKXXXKERBEREX KX YR AXX KK XAEX KK HEXEHE NN XRMX K ROOIXEXAEBRXXERKKRKYX
PN EFOPCTINNINELI RIS OIS EITTTNSCITITLI EFTI D 04

XBXEX XXKERXKKBENXHEX KA B XKBNRK XY
EBXRXXXXXRERXKEEXRBYXEBIXK XKL AKX AN XEEX XX YKL

ZBRBX XXXXXXKBXXREIXEXKPXXRXIXEX KX XRRAXEXBX

ZBREX XXXXXXRURXKKXBXXKXKXAXXKX*Y

REREX XXXXXXXXRURXKFRBXXFXKXEXXFHXY
EBBXXXXXXXXXXXXREREBXKp XX R RX K% XKMAU U R KANHX K IXNKAXHRAB XXX FARR R
ZBEXX XXXXXXRBREX

REREX XXXXXXXXEKRXKKBNHRXHX KR YN XA

EBRIXXXXXXXX XXX EHKX MK R KUK AEHXAIHRAB K AREAXEXKEXXREAX XXM

ZBREX XXXXXXXXHXKE

EBRRX XXXXXXXXXXEHKXHKR KEMXKNEAXHXAI KB K AR AN
EBRIXXXXXXXXXXXXXKERK KR K KUMXXIXENELEHXAYHRAS X RRE AKX BUBX KX KPXXREREXAKX KX RRARYXKYX KR
XBREXXXXX¥

RBREX XX XXXRKHMXKNEX XXM KNS XEX KMAFE XX KNEXNXKXENXX XX XERXXKX

XRHEX XXRERXKKENXEX X KBENXKXK M EHEXEXHREIXXKENEXHXE
ZRIXXXXXXKEEXRBAXEXKBEXRXAXEXKBEXRRAXRXBY

ZBIZX XXXXKRXKXKAMXEXBAXHEXEY

ZBIZX XXXXXXRUEXKEBXXXXNKHEHXEX KB Y XEBXXKNXY

ZBIAX XXXXXXXXRBREZXXNKUNEBAREEX RRERXEX XWX REAX R

EBHRX XXXXXXXXXXKERKKHKRXKBNOEXKNXAXI XXX AR XHTREAXXARE XXX KB XX REAXBRERX KX ABIR XXX KK
XREEX

RBERX XX XXX XHENX KRB XNX XEXXXXUX KX EHEXKX

ZBIBX XXXXXBEXRRAXXXKBEXRXAXEXKBEXRRAXKXBY

ZREHX XXX XRARX KRB KRB XEBXXKXKNEAXMXEX KR YN XEBX KXY

EXBBX XXXXXXRRREZXKMKANRXARESKAREAX KX XXX REAX%
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RRBXXXXXXXXXXKEMKENRRAREBX AREAXXABBE XXX KPXXRERKE R XARIBIX XXX KRX
XXBEX

BXBEX XX XXXEMAHXHX XAHX XAXBEXXMHXXX

RRBAX XXXXKRXKKENXH(XBY

EXBEX XXXXXXMEMEEYXKEMKENR A XX EMKBNR XA X XEXAUBRX XX XMKANXKXNX XY
RXRBX XXXXHXXX
EXBXXXXXXXXKBERXKEBXRBXXEBXXKXKNEMERXBXKE XXX ERE XXX
BXBEXXXXXXXXXKBREZXKMKENKZARESXARAAX%
RXBEXXXXXXXXXXXKERKENERARXBX AREAXERBRX X XXM ENR X FREBX AREAXXABBEXKXABZE XX (XX XEX
XXXBX

BXXXX XX XXXA AN UK XX XMEX KN KAMAX X SNAXAXKHEXKHREXHX A AT UEEXKX
EXXZXXXXXRERX KRB KRB XEBXXKXKNKHX KX BX K BINX KB IXK
EXXEXXXXXXXKBRXKX XY X BB XEXBXXEXKXBEXXEXXIXE
EXHAXXXXXXXXXEXRXXEHKENRRARKBXHREAX
ERXEXXXXXXXXXP XXX KMEE R KANXNK UK MK XRREAX

BXXBXXXXXXX¥

EXXTXXXXXXXIXEXKFXHXXKBIXXX KX

EXXRX XXXXXXKBRXKEUMXERBXXEXKX B XE XXX
RXXEXXXXXXXXXKPEEXREAXEXRUMERHX KRB NXEMRUEXKEURUERERB A
ERRBXXXXXXXXXXXKKEMKENERARKBXAREAXKXF XX XRXRRBBYX XXX XEYX KX KA E MR KANKNK AKX B FRAE AN
BXZXXXXXXXXXXEUHX XXX KPXXREAX

BXRZXXXXXXXX

EXREXXXXXXXEMHXHXRXXBX

BXRAX XXXXXXKRREEXK
EXZEXXXXXXXXXKXXX KK % KXENXN KA K HX KB X I RE AKX KPXXREIXXXEMHK
ERZEXXXXXXXXXKRXKKXXXBIXKXEXBY
RXRZXXXXXXXXXX KM %8R KENXNEK AKX KB X FREAXHX KX

RXRBXXXXXXX¥

BXREXXXXX)

RXZBX XXX

EXEXX XXKKEEXKERKXRKYK

EXERX XXKKEEXKEMKENRBANX

RXBEXXXKBEXKXXBXXEXKXBXXEHRA X

EXEUXXXXXKKEEXKEURMERX AN

XXZEX

RXBBX XX XXX XX XMXBXXX XK X B X XXKXBEXAEXXXX
EXERXXXAXKXHERKAXKAXKER PR XAX

EXBEXXXAXKXHERBRXKHAXZK

EXBEXXXKXXX XXX MBERRIXKX AR XX NBERBAX

EXOMEX X XKBERXKKENXBXXKENXKX AR K XMBRBAX IR K XHBR X AN XKBNX XX
RRAXXXX XXMM EHK KA E R R KWNX X FXXKIAERE K KANX KR X KMER XA IHNX AKX AKX MBERBAR X
RXAZXXXXXXXXXXEXXXEXXUBRX XXM AEE RN

BXAZXXXXNXHKKXHEXKX

RO XXKEXERXXHEXKENX

RXABX X

RXARX HUMURRXXNAY K

XXAXX

3748. /* RESTRICTED code ends here */

3749.

3750.void CLASS crop_masked_pixels()

3751.{

3752. int row, col;

3753. unsigned r, c, m, mblack[8], zero, val;

3754.

3755. if (load_raw == &CLASS phase_one_load_raw ||

3756. load_raw == &CLASS phase_one_load_raw_c)

3757. phase_one_correct();

3758. if (fuji_width) {

3759. for (row=0; row < raw_height-top_margin*2; row++) {
3760. for (col=0; col < fuji_width << !fuji_layout; col++) {
3761. if (fuji_layout) {

3762. r = fuji_width - 1 - col + (row >> 1);

3763. c = col + ((row+1) >> 1);

3764. } else {

3765. r = fuji_width - 1 + row - (col >> 1);
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3766.
3767.
3768.
3769.
3770.
3771.
3772.
3773.
3774.
3775.
3776.
3777.
3778.
3779.
3780.
3781.
3782.
3783.
3784.
3785.
3786.
3787.
3788.

3789

c = row + ((col+1) >> 1);
3
if (r < height && c¢ < width)
BAYER(r,c) = RAW(row+top_margin,col+left_margin);

3}
} else {
for (row=0; row < height; row++)
for (col=0; col < width; col++)
BAYER2(row,col) = RAW(row+top_margin,col+left_margin);

3
if (mask[0][3] > 0) goto mask_set;
if (load_raw == &CLASS canon_load_raw ||
load_raw == &CLASS lossless_jpeg_load_raw) {
mask[0]1[1] = mask[1][1] += 2;
mask[0][3] -= 2;
goto sides;

if (load_raw
load_raw
(load_raw
load_raw
(load_raw

&CLASS canon_600_load_raw ||

&CLASS sony_load_raw ||

&CLASS eight_bit_load_raw && strncmp(model,"DC2",3)) ||
&CLASS kodak_262_load_raw ||

&CLASS packed_load_raw && (load_flags & 256))) {

.sides:

3790.
3791.
3792.
3793.
3794.
3795.
3796.
3797.
3798.
3799.
.mask_set:
3801.
3802.
3803.
3804.
3805.
3806.
3807.
3808.
3809.
3810.
3811.
3812.
3813.
3814.
3815.
3816.
3817.

3800

3818.

}

3819.
.void CLASS remove_zeroes()

3820
3821

A

3822.
3823.
3824.
3825.
3826.
3827.
3828.
3829.
3830.

mask[0][0]
mask[0][2]
mask[0][3]
mask[1]1[1]
mask[11[3]

mask[1][0] = top_margin;
mask[11[2] = top_margin+height;
left_margin;
left_margin+width;
raw_width;

+ + + 100
m o n

&CLASS nokia_load_raw) {
top_margin;
width;

if (load_raw
mask[01[2]
mask[0][3]

memset (mblack, @, sizeof mblack);
for (zero=m=0; m < 8; m++)
for (row=MAX(mask[m][01,0); row < MIN(mask[m][2],raw_height); row++)
for (col=MAX(mask[m][11,0); col < MIN(mask[mI[3],raw_width); col++) {

¢ = FC(row-top_margin,col-left_margin);
mblack[c] += val = RAW(row,col);
mblack[4+c]++;
zero += lval;

3

if (load_raw == &CLASS canon_600_load_raw &% width < raw_width) {

black = (mblack[@]+mblack[1]+mblack[2]+mblack[31) /
(mblack[4]+mblack[5]+mblack[6]+mblack[71) - 4;

canon_600_correct();

} else if (zero < mblack[4] && mblack[5] && mblack[6] && mblack[7]) {
FORC4 cblack[c] = mblack[c] / mblack[4+c];
cblack[4] = cblack[5] = cblack[6] = 0;

unsigned row, col, tot, n, r, c;

for (row=0; row < height; row++)
for (col=0; col < width; col++)
if (BAYER(row,col) == 0) {
tot = n = 0;
for (r = row-2; r <= row+2; r++)
for (c = col-2; c <= col+2; c++)
if (r < height &% ¢ < width &&
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3831. FC(r,c) == FC(row,col) && BAYER(r,c))

3832. tot += (n++,BAYER(r,c));

3833. if (n) BAYER(row,col) = tot/n;

3834. }

3835. %

3836.

3837. /%

3838. Seach from the current directory up to the root looking for
3839. a ".badpixels" file, and fix those pixels now
3840. x/

3841.void CLASS bad_pixels (const char *cfname)
3842.{

3843. FILE *fp=0;

3844. char *fname, *cp, line[128];

3845. int len, time, row, col, r, c, rad, tot, n, fixed=0;
3846.

3847. if (!filters) return;

3848. if (cfname)

3849. fp = fopen (cfname, "r");

3850. else {

3851. for (len=32 ; ; len %= 2) {

3852. fname = (char *) malloc (len);
3853. if (!fname) return;

3854. if (getcwd (fname, len-16)) break;
3855. free (fname);

3856. if (errno != ERANGE) return;
3857. 3

3858. #if defined(WIN32) || defined(DJGPP)
3859. if (fname[1] == ':')

3860. memmove (fname, fname+2, len-2);
3861. for (cp=fname; *cp; cp++)

3862. if (*cp == '"\\') *cp = '/';
3863. #endif

3864. cp = fname + strlen(fname);

3865. if (cpl-11 == "/") cp--;

3866. while (*fname == '/') {

3867. strepy (cp, "/.badpixels");
3868. if ((fp = fopen (fname, "r"))) break;
3869. if (cp == fname) break;

3870. while (x--cp != '/");

3871. }

3872. free (fname);

3873. }

3874. if (!fp) return;
3875. while (fgets (line, 128, fp)) {

3876. cp = strchr (line, '#');

3877. if (cp) *cp = 0;

3878. if (sscanf (line, "%d %d %d", &col, &row, &time) != 3) continue;
3879. if ((unsigned) col >= width || (unsigned) row >= height) continue;
3880. if (time > timestamp) continue;

3881. for (tot=n=0, rad=1; rad < 3 && n==0; rad++)

3882. for (r = row-rad; r <= row+rad; r++)

3883. for (c = col-rad; c <= col+rad; c++)

3884. if ((unsigned) r < height && (unsigned) c < width &&

3885. (r !'=row || ¢ != col) & fcol(r,c) == fcol(row,col)) {
3886. tot += BAYER2(r,c);

3887. n++;

3888. 3

3889. BAYER2(row,col) = tot/n;

3890. if (verbose) {

3891. if (!fixed++)

3892. fprintf (stderr,_("Fixed dead pixels at:"));

3893. fprintf (stderr, " %d,%d", col, row);

3894. 3

3895. )
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3896. if (fixed) fputc ('\n', stderr);

3897. fclose (fp);

3898.}

3899.

3900.void CLASS subtract (const char *fname)

3901.{

3902. FILE *fp;

3903. int dim[3]={0,0,0}, comment=0, number=0, error=0, nd=0, c, row, col;
3904. ushort *pixel;

3905.

3906. if (!(fp = fopen (fname, "rb"))) {

3907. perror (fname); return;

3908.

3909. if (fgetc(fp) != 'P' || fgetc(fp) != '5') error = 1;

3910. while (lerror 8& nd < 3 8& (c = fgetc(fp)) != EOF) {

3911. if (c == '#') comment = 1;

3912. if (c == '\n') comment = 0;

3913. if (comment) continue;

3914. if (isdigit(c)) number = 1;

3915. if (number) {

3916. if (isdigit(c)) dim[nd] = dim[nd]x10 + c -'0";

3917. else if (isspace(c)) {

3918. number = 0; nd++;

3919. } else error = 1;

3920.

3921. )

3922. if (error || nd < 3) {

3923. fprintf (stderr,_("%s is not a valid PGM file!\n"), fname);
3924. fclose (fp); return;

3925. ) else if (dim[0] != width || dim[1] != height || dim[2] != 65535) {
3926. fprintf (stderr,_("%s has the wrong dimensions!\n"), fname);
3927. fclose (fp); return;

3928. )

3929. pixel = (ushort *) calloc (width, sizeof *pixel);
3930. merror (pixel, "subtract()");
3931. for (row=0; row < height; row++) {

3932. fread (pixel, 2, width, fp);

3933. for (col=0; col < width; col++)

3934. BAYER(row,col) = MAX (BAYER(row,col) - ntohs(pixel[coll), 0);
3935. }

3936. free (pixel);

3937. fclose (fp);

3938. memset (cblack, @, sizeof cblack);
3939. black = 0;

3940. 3

3941.

3942.void CLASS gamma_curve (double pwr, double ts, int mode, int imax)
3943.{

3944. int i;

3945. double g[6]1, bnd[2]={0,03}, r;

3946.

3947. gl0] = pwr;

3948. g[1] = ts;

3949. gl[2] = g[3] = gl4] = 0;

3950. bnd[g[1] >= 1] = 1;
3951, if (g[1] && (g[11-1)*(gle]-1) <= @) {

3952. for (i=0; i < 48; i++) {

3953. gl2] = (bnd[@] + bnd[11)/2;

3954. if (gl01) bnd[(pow(gl21/gl11,-g[0]) - 1)/gl0] - 1/g[2] > -1] = g[2]
3955. else bnd[gl21/exp(1-1/g[2]1) < g[11] = g[2];

3956. }

3957. gl3] = g[2] 7/ gl1]

3958. if (gl[ol) gl4] = gl2] » (1/gle] - 1);

3959. %}

3960. if (g[01) g[5] =1 / (g[11%SQR(g[31)/2 - gl41*x(1 - g[3D) +



3961.
3962.
3963.
3964.
3965.
3966.
3967.
3968.
3969.
3970.
3971.
3972.
3973.

3974.
3975.

}

3976.
.void CLASS pseudoinverse (double (*in)[3], double (*out)[3], int size)
3978.{
3979.
3980.
3981.
3982.
3983.
3984.
3985.
3986.
3987.
3988.
3989.
3990.
3991.
3992.
3993.
3994.
3995.
3996.
3997.
3998.
3999.
4000.
4001 .
4002.
4003.

3977

4004.

}

4005.
.void CLASS cam_xyz_coeff (float rgb_cam[31[4], double cam_xyz[41[31)

4006

4007 .

{

4008.
4009.
4010.
4011.
4012.
4013.
4014.
4015.
4016.
4017.
4018.
4019.
4020.
4021.
4022.
4023.
4024.
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(1 - pow(gl31,1+glo1))*(1 + gl41)/(1 + glo])) - 1;
else gl5] = 1 / (g[11*xSQR(gl31)/2 + 1
- gl2] - gl3]1 - gl21*g[31x(log(gl3]) - 1)) - 1;

if (!mode--) {
memcpy (gamm, g, sizeof gamm);
return;

3}

for (i=0; i < 0x10000; i++) {
curvel[i] = oxffff;
if ((r = (double) i / imax) < 1)
curvel[i] = 0x10000 * ( mode
? (r < gl3] 72 rxg[1] : (gl0] ? pow( r,gl0])*(1+g[41)-g[4] : log(r)*g[2]+1))
o (r<gl2] 2 r/gl1] : (glo] ? pow((r+g[41)/(1+gl41),1/gl0]) :

exg((r-1)/g[2])))%

double work[3][6], num;
int i, j, k;

for (i=0; i < 3; i++) {
for (j=0; j < 6; j++)
work[i1[j] = j == i+3;
for (j=0; j < 3; j++)
for (k=0; k < size; k++)
work[i1[j] += in[k]I[i] * in[k1[]j1;

for (i=0; i < 3; i++) {
num = work[iJ[i];
for (j=0; j < 6; j++)
work[i1[j] /= num;
for (k=0; k < 3; k++) {
if (k==1i) continue;
num = work[kJ[i];
for (j=0; j < 6; j++)
work[k]1[j] -= work[i][j] * num;

3}
for (i=0; i < size; i++)
for (j=0; j < 3; j++)
for (out[i][jl=k=0; k < 3; k++)
out[iJ[j] += work[j1[k+3] * in[i]1[k];

double cam_rgb[41[3], inverse[4][3], num;
int i, j, k;

for (i=0; i < colors; i++) /* Multiply out XYZ colorspace */
for (j=0; j < 3; j++)
for (cam_rgb[i1[j] = k=0; k < 3; k++)
cam_rgb[iI[j] += cam_xyz[iI[k] * xyz_rgb[kI[j];

for (i=0; i < colors; i++) { /* Normalize cam_rgb so that */
for (num=j=0; j < 3; j++) /% cam_rgb * (1,1,1) is (1,1,1,1) */
num += cam_rgb[i][j];
for (j=0; j < 3; j++)
cam_rgb[i][j] /= num;
pre_mull[i] = 1 / num;

pseudoinverse (cam_rgb, inverse, colors);
for (i=0; i < 3; i++)



4025.
4026.
4027.

4028.

4029
4030

4031.

4032

for (j=0; j < colors; j++)
rgb_cam[i][j] = inverse[j1[i]
3
.#ifdef COLORCHECK

.void CLASS colorcheck()
{
.#define NSQ 24

4033.// Coordinates of the GretagMacbeth ColorChecker squares
4034. // width, height, Tst_column, 1st_row

4035.

int cut[NSQI[4]; // you must set these

4036. // ColorChecker Chart under 6500-kelvin illumination

4037.
4038.
4039.
4040.
4041.
4042.
4043.
4044.
4045.
4046.
4047.
4048.
4049.
4050.
4051.
4052.
4053.
4054.
4055.
4056.
4057.
4058.
4059.
4060.
4061.
4062.
4063.
4064.

static const double gmb_xyY[NSQI[3] = {

{ 0.400, 0.350, 10.1 3}, // Dark Skin

{ 0.377, 0.345, 35.8 }, // Light Skin

{ 0.247, 0.251, 19.3 }, // Blue Sky

{ 0.337, 0.422, 13.3 3, // Foliage

{ 0.265, 0.240, 24.3 3}, // Blue Flower
{ 0.261, ©.343, 43.1 }, // Bluish Green
{ 0.506, 0.407, 30.1 3}, // Orange
{0.211, 0.175, 12.0 3}, // Purplish Blue
{ 0.453, 0.306, 19.8 }, // Moderate Red
{ 0.285, 0.202, 6.6 1, // Purple

{ 0.380, 0.489, 44.3 }, // Yellow Green
{ 0.473, 0.438, 43.1 3}, // Orange Yellow
{ 0.187, 0.129, 6.1 3, // Blue

{ 0.305, 0.478, 23.4 }, // Green

{ 0.539, 0.313, 12.0 }, // Red

{ 0.448, 0.470, 59.1 3}, // Yellow

{ 0.364, 0.233, 19.8 }, // Magenta

{ 0.196, 0.252, 19.8 }, // Cyan

{ 0.310, 0.316, 90.0 3}, // White

{ 0.310, 0.316, 59.1 3}, // Neutral 8

{ 0.310, 0.316, 36.2 }, // Neutral 6.5
{ 0.310, ©.316, 19.8 }, // Neutral 5

{ 0.310, 0.316, 9.0 3, // Neutral 3.5
{ 0.310, 0.316, 3.1 } }; // Black

double gmb_cam[NSQJ[4], gmb_xyz[NSQI[3];
double inverse[NSQI[3], cam_xyz[41[3], balance[4], num;
int ¢, i, j, k, sq, row, col, pass, count[4];

4065.

4066.
4067 .
4068.
4069.
4070.
4071.
4072.
4073.
4074.
4075.
4076.
4077.
4078.
4079.
4080.
4081.
4082.
4083.
4084.
4085.
4086.
4087.
4088.
4089.

memset (gmb_cam, 0, sizeof gmb_cam);
for (sq=0; sq < NSQ; sqg++) {
FORCC count[c] = 0;
for  (row=cut[sql[3]; row < cut[sql[3]+cut[sql[1]; row++)
for (col=cut[sql[2]; col < cut[sq][2]+cut[sql[0]; col++) {
¢ = FC(row,col);
if (c >= colors) c -= 2;
gmb_cam[sqJ[c] += BAYER2(row,col)
BAYER2(row,col) = black + (BAYER2(row,col)-black)/2;
count[cl++;

3
FORCC gmb_cam[sq]lc] = gmb_cam[sq][c]/count[c] - black;
gmb_xyz[sql[@] = gmb_xyY[sql[2] * gmb_xyY[sql[@] / gmb_xyY[sqll1];
gmb_xyz[sql[1] = gmb_xyY[sql[2]1;
gmb_xyz[sql[2] gmb_xyY[sql[2] *
(1 - gmb_xyY[sql[@] - gmb_xyY[sql[11) / gmb_xyY[sql[1];

}
pseudoinverse (gmb_xyz, inverse, NSQ);
for (pass=0; pass < 2; pass++) {

for (raw_color = i=0; i < colors; i++)

for (j=0; j < 3; j++)
for (cam_xyz[i][j] = k=0; k < NSQ; k++)
cam_xyz[i1[j] += gmb_cam[kI[i] * inverse[k1[jJ;
cam_xyz_coeff (rgbh_cam, cam_xyz);
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4090. FORCC balancel[c] = pre_mul[c] * gmb_cam[20][c];

4091. for (sq=0; sq < NSQ; sqg++)

4092. FORCC gmb_cam[sq][c] *= balancelc];

4093. }

4094. if (verbose) {

4095. printf (" { \"%s %s\", %d,\n\t{", make, model, black)

4096. num = 10000 / (cam_xyz[11[0] + cam_xyz[1I[1] + cam_xyz[1]1[21)

4097. FORCC for (§=0; j < 3; j++)

4098. printf ("%c%d", (c | §) 2 ',':" ', (int) (cam_xyz[cI[j] * num + 0.5));
4099. puts (" ¥ },");

4100. 3}

4101. #undef NSQ

4102. %}

4103. #endif

4104.

4105.void CLASS hat_transform (float *temp, float *base, int st, int size, int sc)
4106. {

4107. int i;

4108. for (i=0; i < sc; i++)

4109. temp[i] = 2*base[stxi] + base[stx(sc-i)] + base[st*(i+sc)];

4110. for (; i+sc < size; i++)

4111. temp[i] = 2xbase[stxi] + base[stx(i-sc)] + base[stx(i+sc)];

4112, for (; i < size; i++)

4113. temp[i] = 2xbase[stxi] + base[stx(i-sc)] + base[stx(2xsize-2-(i+sc))];
4114.%

4115.

4116.void CLASS wavelet_denoise()

4117.{

4118. float xfimg=0, *temp, thold, mul[2], avg, diff;

4119. int scale=1, size, lev, hpass, lpass, row, col, nc, c, i, wlast, blk[2];
4120. ushort *window[41;

4121. static const float noise[] =

4122. { 0.8002,0.2735,0.1202,0.0585,0.0291,0.0152,0.0080,0.0044 };

4123.

4124. if (verbose) fprintf (stderr,_("Wavelet denoising...\n"));

4125.

4126. while (maximum << scale < 0x10000) scale++;

4127. maximum <<= --scale;

4128. black <<= scale;

4129. FORC4 cblack[c] <<= scale;

4130. if ((size = iheightxiwidth) < 0x15550000)

4131. fimg = (float *) malloc ((size*3 + iheight + iwidth) * sizeof *fimg);
4132. merror (fimg, "wavelet_denoise()");

4133. temp = fimg + sizex*3;

4134. if ((nc = colors) == 3 && filters) nc++;

4135.  FORC(nc) { /* denoise R,G1,B,G3 individually */
4136. for (i=0; i < size; i++)

4137. fimg[i] = 256 * sqrt(imagel[i]lc] << scale);

4138. for (hpass=lev=0; lev < 5; lev++) {

4139. lpass = sizex((lev & 1)+1);

4140. for (row=0; row < iheight; row++) {

4141, hat_transform (temp, fimg+hpass+rowxiwidth, 1, iwidth, 1 << lev)
4142, for (col=0; col < iwidth; col++)

4143. fimg[lpass + rowxiwidth + col] = temp[col] * 0.25;

4144. 3

4145, for (col=0; col < iwidth; col++) {

4146. hat_transform (temp, fimg+lpass+col, iwidth, iheight, 1 << lev);
4147. for (row=0; row < iheight; row++)

4148. fimg[lpass + rowxiwidth + col] = temp[row] * 0.25;

4149. }

4150. thold = threshold * noise[lev]

4151. for (i=0; i < size; i++) {

4152. fimglhpass+i] -= fimg[lpass+i]

4153. if (fimg[hpass+i] < -thold) fimg[hpass+i] += thold;

4154, else if (fimg[hpass+i] > thold) fimg[hpass+i] -= thold;
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4155.
4156.
4157.
4158.
4159.
4160.
4161.
4162.
4163.
4164.
4165.
4166.
4167.
4168.
4169.
4170.
4171.
4172.
4173.
4174.
4175.
4176.
4177.
4178.
4179.
4180.
4181.
4182.
4183.
4184.
4185.
4186.
4187.
4188.
4189.
4190.
4191.
4192. %}
4193.
.void CLASS scale_colors()

4194

4195.

{

4196.
4197.
4198.
4199.
4200.
4201.
4202.
4203.
4204.
4205.
4206.
4207.
4208.
4209.
4210.
4211.
4212.
4213.
4214.
4215.
4216.
4217.
4218.
4219.

else fimg[hpass+i] = 0;
if (hpass) fimg[i] += fimg[hpass+i]

hpass = lpass;

for (i=0; i < size; i++)
image[illc] = CLIP(SQR(fimg[il+fimg[lpass+i])/0x10000);

3}
if (filters && colors == 3) { /* pull GI and G3 closer together */
for (row=0; row < 2; row++) {
mullrow] = ©.125 * pre_mul[FC(row+1,0) | 1] / pre_mul[FC(row,0) | 11;
blk[row] = cblack[FC(row,@) | 11;
for (i=0; i < 4; i++)
window[i] = (ushort *) fimg + widthx*i;
for (wlast=-1, row=1; row < height-1; row++) {
while (wlast < row+1) {
for (wlast++, i=0; i < 4; i++)
window[(i+3) & 3] = window[i]
for (col = FC(wlast,1) & 1; col < width; col+=2)
window[2][col] = BAYER(wlast,col);

3

thold = threshold/512;

for (col = (FC(row,0) & 1)+1; col < width-1; col+=2) {
avg = ( window[@][col-1] + window[@][col+1] +

window[2][col-1] + window[2][col+1] - blk[~row & 11*4 )
* mullrow & 1] + (window[1][col] + blk[row & 1]) * 0.5;

avg = avg < 0 ? 0 : sqrt(avg);
diff = sqrt(BAYER(row,col)) - avg;
if (diff < -thold) diff += thold;
else if (diff > thold) diff -= thold;
else diff = 0;
BAYER(row,col) = CLIP(SQR(avg+diff) + 0.5);

3

3}

3}
free (fimg);

unsigned bottom, right, size, row, col, ur, uc, i, x, y, c, sum[8];
int val, dark, sat;

double dsum[8], dmin, dmax;

float scale_mul[4], fr, fc;

ushort *img=0, *pix;

if (user_mul[0])
memcpy (pre_mul, user_mul, sizeof pre_mul)
if (use_auto_wb || (use_camera_wb && cam_mul[0] == -1)) {
memset (dsum, @, sizeof dsum);
bottom = MIN (greybox[1]+greybox[3], height)
right = MIN (greybox[0]+greybox[2], width);
for (row=greybox[1]; row < bottom; row += 8)
for (col=greybox[0]; col < right; col += 8) {
memset (sum, 0, sizeof sum);
for (y=row; y < row+8 &% y < bottom; y++)
for (x=col; x < col+8 &% x < right; x++)
FORC4 {
if (filters) {
c = fcol(y,x);
val = BAYER2(y,x);
} else
val = imagel[y*width+x][c];
if (val > maximum-25) goto skip_block;
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4220.
4221.
4222.
4223.
4224.
4225.

4226

4227.
4228.

if ((val -= cblack[c]) < @) val = 0;
sumfc] += val;

sumfc+4]++;

if (filters) break;

¥
FORC(8) dsum[c] += sum[c];
. skip_block:

3
FORC4 if (dsum[c]) pre_mullc] = dsum[c+4] / dsum[c]

4229.

4230.
4231.
4232.
4233.
4234,
4235.
4236.
4237.
4238.
4239.
4240.
4241.
4242.
4243.
4244,
4245.
4246.
4247.
4248.
4249.
4250.
4251.
4252.
4253.
4254.
4255.
4256.
4257.
4258.
4259.
4260.
4261.
4262.
4263.
4264.
4265.
4266.
4267.
4268.
4269.

if (use_camera_wb && cam_mul[0] != -1) {
memset (sum, 0, sizeof sum);
for (row=0; row < 8; row++)
for (col=0; col < 8; col++) {
¢ = FC(row,col);
if ((val = white[row][col] - cblack[c]) > @)
sumfc] += val;

sum[c+4]++;

3
if (sum[0] && sum[1] && sum[2] && sum[3])
FORC4 pre_mul[c] = (float) sum[c+4] / sum[c];
else if (cam_mul[@] && cam_mul[2])
memcpy (pre_mul, cam_mul, sizeof pre_mul);
else
fprintf (stderr,_("%s: Cannot use camera white balance.\n"), ifname);

}
if (pre_mul[1] == 0) pre_mul[1]
if (pre_mul[3] == 0) pre_mul[3]
dark = black;
sat = maximum;
if (threshold) wavelet_denoise()
maximum -= black;
for (dmin=DBL_MAX, dmax=c=0; c < 4; c++) {
if (dmin > pre_mul[c])
dmin = pre_mullc];
if (dmax < pre_mull[c])
dmax = pre_mul[c];

1
colors < 4 ? pre_mul[1] : 1;

3}
if (!highlight) dmax = dmin;
FORC4 scale_mul[c] = (pre_mullc] /= dmax) * 65535.0 / maximum;
if (verbose) {
fprintf (stderr,
_("Scaling with darkness %d, saturation %d, and\nmultipliers"), dark, sat);
FORC4 fprintf (stderr, " %f", pre_mul[c]);
fputc ('\n', stderr)

3}
if (filters > 1000 && (cblack[4]+1)/2 == 1 8&& (cblack[5]+1)/2 == 1) {
FORC4 cblack[FC(c/2,c%2)] +=
cblack[6 + c/2 % cblack[4] * cblack[5] + c%2 % cblack[51];
cblack[4] = cblack[5] = 0;

4270.

4271.
4272.
4273.
4274.
4275.
4276.
4277.
4278.
4279.
4280.
4281.
4282.
4283.
4284.
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size = iheight*iwidth;
for (i=0; i < sizex4; i++) {
if (!(val = (Cushort x)image)[i1)) continue;
if (cblack[4] && cblack[51)
val -= cblack[6 + i/4 / iwidth % cblack[4] * cblack[5] +
i/4 % iwidth % cblack[5]]
val -= cblack[i & 3];
val *= scale_mull[i & 3];
((ushort *)image)[i] = CLIP(val)

3}
if ((aber[@] !'= 1 || aber[2] != 1) && colors == 3) {
if (verbose)
fprintf (stderr,_("Correcting chromatic aberration...\n"));
for (c=0; c < 4; c+=2) {



4285.
4286.
4287.
4288.
4289.
4290.
4291.
4292.
4293.
4294,
4295.
4296.
4297.
4298.
4299.
4300.
4301.
4302.
4303.
4304.
4305.
4306.
4307.
4308.

4309

4310.
4311.
4312.
4313.
4314.
4315.
4316.
4317.
4318.
4319.
4320.
4321.
4322.
4323.
4324.
4325.
4326.
4327.
4328.
4329.
4330.
4331.
4332.
4333.
4334.
4335.
4336.
4337.
4338.
4339.
4340.
4341.
4342.
4343.
4344.
4345.
4346.
4347.
4348.
4349.

if (aber[c] == 1) continue;
img = (ushort *) malloc (size * sizeof ximg);
merror (img, "scale_colors()");
for (i=0; i < size; i++)
imglil = image[illc];
for (row=0; row < iheight; row++) {
r = fr = (row - iheight*0.5) * aber[c] + iheight*0.5;
if (ur > iheight-2) continue;
fr -= ur;
for (col=0; col < iwidth; col++) {
c = fc = (col - iwidth*0.5) * aber[c] + iwidth*0.5;
if (uc > iwidth-2) continue;
fc -= uc;
pix = img + ur*iwidth + uc;
image[rowxiwidth+colllc] =
(pix[ 01x(1-fc) + pix[ 11xfc) » (1-fr) +
(pix[iwidth]*(1-fc) + pix[iwidth+1]*fc) * fr

free(img);

3
3

void CLASS pre_interpolate()
{

ushort (ximg)[47;

int row, col, c;

if (shrink) {
if (half_size) {
height = iheight;
width = iwidth;
if (filters == 9) {
for (row=0; row < 3; row++)
for (col=1; col < 4; col++)
if (!(image[rowxwidth+col][0] | image[rowxwidth+coll[21))
goto break2; break2:
for ( ; row < height; row+=3)
for (col=(col-1)%3+1; col < width-1; col+=3) {
img = image + rowxwidth+col;
for (c=0; c < 3; c+=2)
img[01[c] = (img[-1]1[c] + img[11LcD) >> 1;

3
} else {

img = (ushort (*)[41) calloc (height, width*sizeof *img);

merror (img, "pre_interpolate()");

for (row=0; row < height; row++)

for (col=0; col < width; col++) {

¢ = fcol(row,col);
img[rowxwidth+col][c] = image[(row >> 1)*iwidth+(col >> 1)][c]

free (image);
image = img;
shrink = 0;

}

}
if (filters > 1000 && colors == 3) {

mix_green = four_color_rgh * half_size;

if (four_color_rgb | half_size) colors++;

else {

for (row = FC(1,0) >> 1; row < height; row+=2)
for (col = FC(row,1) & 1; col < width; col+=2)
image[rowxwidth+col][1] = imagel[rowxwidth+col][3]
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4350. filters &= ~((filters & 0x55555555) << 1);

4351. >

4352. }

4353. if (half_size) filters = 0;

4354.%

4355.

4356.void CLASS border_interpolate (int border)
4357.{

4358. unsigned row, col, y, x, f, c, sum[8];
4359.

4360. for (row=0; row < height; row++)

4361. for (col=0; col < width; col++) {
4362. if (col==border && row >= border && row < height-border)
4363. col = width-border;

4364. memset (sum, 0, sizeof sum);

4365. for (y=row-1; y != row+2; y++)

4366. for (x=col-1; x != col+2; x++)
4367. if (y < height && x < width) {
4368. f = fcol(y,x);

4369. sum[f] += imagel[y*width+x][f];
4370. sum[f+4]++;

4371. 3

4372. f = fcol(row,col);

4373. FORCC if (c != f && sum[c+4])

4374, image[rowxwidth+col][c] = sumlc] / sum[c+4];
4375. >

4376. %

4377.

4378.void CLASS lin_interpolate()

4379.{

4380. int code[161[16]1[32], size=16, *ip, sum[4];

4381. int f, c, i, x, y, row, col, shift, color;

4382. ushort *pix;

4383.

4384. if (verbose) fprintf (stderr,_("Bilinear interpolation...\n"));
4385. if (filters == 9) size = 6;

4386. border_interpolate(1);

4387. for (row=0; row < size; rowt++)

4388. for (col=0; col < size; col++) {
4389. ip = code[row][col]+1;

4390. f = fcol(row,col);

4391. memset (sum, 0, sizeof sum);

4392. for (y=-1; y <= 1; y++)

4393. for (x=-1; x <= 1; x++) {

4394, shift = (y==0) + (x==0);

4395. color = fcol(rowty,col+x);
4396. if (color == f) continue;
4397. *xip++ = (widthxy + x)*4 + color;
4398. *ip++ = shift;

4399. *ip++ = color;

4400. sumfcolor] += 1 << shift;
4401. }

4402. code[row][col][@] = (ip - code[row][col]l) / 3;
4403. FORCC

4404. if (¢ !=f) {

4405. *ip++ = c;

4406. *ip++ = 256 / sum[c];

4407. 3

4408. 3

4409. for (row=1; row < height-1; row++)
4410. for (col=1; col < width-1; col++) {
4411. pix = image[rowxwidth+col];

4412, ip = code[row % sizel[col % sizel;
4413, memset (sum, 0, sizeof sum);

4414, for (i=*ip++; i--; ip+=3)
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4415.
4416.
4417.

sum[ip[2]] += pix[ip[0]] << ip[11];
for (i=colors; --i; ip+=2)
pix[ip[0]1] = sumfip[@]1] * ip[1] >> 8;

4418.

4419.

}

4420.

4421.
4422.

/*
This algorithm is officially called:

4423.

4424,

"Interpolation using a Threshold-based variable number of gradients"

4425.

4426.

described in http://scien.stanford.edu/pages/labsite/1999/psych221/projects/99/
tingchen/algodep/vargra. html

4427 .

4428.
4429.
4430.

4431

4432.
4433.
4434.
4435.
4436.
4437.
4438.
4439.
4440.
4441 .
4442 .
4443 .
4444
4445,
4446 .
4447 .
4448.
4449.
4450.
4451.
4452.
4453.
4454.
4455.
4456.
4457.
4458.
4459.
4460.

I've extended the basic idea to work with non-Bayer filter arrays.
Gradients are numbered clockwise from NW=0 to W=7.
*/
.void CLASS vng_interpolate()
{

static const signed char xcp, terms[] = {
-2,-2,+0,-1,0,0x01, -2,-2,+0,+0,1,0x01, -2,-1,-1,+0,0,0x01,
-2,-1,+0,-1,0,0x02, -2,-1,+0,+0,0,0x03, -2,-1,+0,+1,1,0x01,
-2,+0,+0,-1,0,0x06, -2,+0,+0,+0,1,0x02, -2,+0,+0,+1,0,0x03,
-2,+1,-1,+0,0,0x04, -2,+1,+0,-1,1,0x04, -2,+1,+0,+0,0,0x06,
-2,+1,+0,+1,0,0x02, -2,+2,+0,+0,1,0x04, -2,+2,+0,+1,0,0x04,
-1,-2,-1,+0,0,0x80, -1,-2,+0,-1,0,0x01, -1,-2,+1,-1,0,0x01,
-1,-2,+1,+0,1,0x01, -1,-1,-1,+1,0,0x88, -1,-1,+1,-2,0,0x40,
-1,-1,+1,-1,0,0x22, -1,-1,+1,+0,0,0x33, -1,-1,+1,+1,1,0x11,
-1,+0,-1,+2,0,0x08, -1,+0,+0,-1,0,0x44, -1,+0,+0,+1,0,0x11,
-1,+0,+1,-2,1,0x40, -1,+0,+1,-1,0,0x66, -1,+0,+1,+0,1,0x22,
-1,+0,+1,+1,0,0x33, -1,+0,+1,+2,1,0x10, -1,+1,+1,-1,1,0x44,
-1,+1,+1,+0,0,0x66, -1,+1,+1,+1,0,0x22, -1,+1,+1,+2,0,0x10,
-1,+2,+0,+1,0,0x04, -1,+2,+1,+0,1,0x04, -1,+2 +1,+1,0,0x04,
+0,-2,+0,+0,1,0%x80, +0,-1,+0,+1,1,0%x88, +0,-1,+1,-2,0,0x40,
+0,-1,+1,+0,0,0x11, +0,-1,+2,-2,0,0x40, +0,-1,+2,-1,0,0x20,
+0,-1,+2,+0,0,0x30, +0,-1,+2,+1,1,0x10, +0,+0,+0,+2,1,0x08,
+0,+0,+2,-2,1,0x40, +0,+0,+2,-1,0,0x60, +0,+0,+2,+0,1,0x20,
+0,+0,+2,+1,0,0x30, +0,+0,+2,+2,1,0x10, +0,+1,+1,+0,0,0x44,
+0,+1,+1,+2,0,0x10, +0,+1,+2,-1,1,0x40, +0,+1,+2,+0,0,0%60,
+0,+1,+2,+1,0,0x20, +0,+1,+2,+2,0,0x10, +1,-2,+1,+0,0,0x80,
+1,-1,+1,+1,0,0%x88, +1,+0,+1,+2,0,0%x08, +1,+0,+2,-1,0,0x40,
+1,+0,+2,+1,0,0x10

}, choodl] = { -1,-1, -1,0, -1,+1, 0,+1, +1,+#1, +1,0, +1,-1, 0,-1 };

ushort (*brow[51)[4], *pix;

int prow=8, pcol=2, xip, *code[16][16], gval[8], gmin, gmax, sum[4];

int row, col, x, y, x1, x2, y1, y2, t, weight, grads, color, diag;

int g, diff, thold, num, c;

4461.

4462.
4463.

4464.

4465.
4466.
4467 .
4468.
4469.
4470.
4471.
4472.
4473.
4474.
4475.
4476.
4477.
4478.

lin_interpolate()

if (verbose) fprintf (stderr,_("VNG interpolation...\n"));
if (filters == 1) prow = pcol = 16;

if (filters == 9) prow = pcol = 6;

ip = (int *) calloc (prowxpcol, 1280);
merror (ip, "vng_interpolate()");
for (row=0; row < prow; row++) /* Precalculate for VNG */
for (col=0; col < pcol; col++) {
code[row][col] = ip;
for (cp=terms, t=0; t < 64; t++) {
y1 = *cp++; X1 = *cpt+;
y2 = *Ccp++; X2 = *Cpt++;
weight = *cp++;
grads = *cpt+;
color = fcol(row+yl,col+x1);
if (fcol(row+y2,col+x2) != color) continue;
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4479.
4480.
4481.
4482.
4483.
4484.
4485.
4486.
4487.
4488.
4489.
4490.
4491.
4492.
4493.
4494 .
4495.
4496.
4497 .
4498.
4499.
4500.
4501.
4502.
4503.
4504.
4505.
4506.
4507.
4508.
4509.
4510.
4511.
4512.
4513.
4514.
4515.
4516.
4517.
4518.
4519.
4520.
4521.
4522.
4523.
4524.
4525.
4526.
4527.
4528.
4529.
4530.
4531.
4532.
4533.
4534.
4535.
4536.
4537.
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diag = (fcol(row,col+1) == color && fcol(row+1,col) == color) ? 2:1;
if (abs(y1-y2) == diag && abs(x1-x2) == diag) continue;
*ip++ = (yl*width + x1)*4 + color;
*ip++ = (y2xwidth + x2)*4 + color;
*ip++ = weight;
for (g=0; g < 8; g++)
if (grads & 1<<g) *ip++ = g;
*ipt+ = -1;
3
*ipt+ = INT_MAX;
for (cp=chood, g=0; g < 8; g++) {
y = kCptt; X = xcptt;
*xip++ = (y*width + x) * 4;
color = fcol(row,col);

if (fcol(row+y,col+x) != color && fcol(row+y*2,col+x*2) == color)
*ip++ = (y*width + x) * 8 + color;

else
*ip++ = 0;

3
brow[4] = (ushort (*)[41) calloc (width*3, sizeof *xbrow);
merror (brow[4], "vng_interpolate()");
for (row=0; row < 3; rowt++)
brow[row] = brow[4] + row*width;
for (row=2; row < height-2; row++) { /* Do VNG interpolation */
for (col=2; col < width-2; col++) {
pix = image[rowxwidth+col]
ip = code[row % prow][col % pcol]
memset (gval, 0, sizeof gval);
while ((g = ip[0]1) != INT_MAX) { /* Calculate gradients */
diff = ABS(pix[g] - pix[ip[1]1]1) << ip[2];
gvallip[3]] += diff;
ip += 5;
if ((g = ip[-11) == -1) continue;
gvallg] += diff;
while ((g = *ip++) != -1)
gvallg] += diff;

ip+;
gmin = gmax = gvall[0]; /% Choose a threshold */
for (g=1; g < 8; g++) {

if (gmin > gvallgl) gmin = gvallgl;

if (gmax < gvallg]) gmax = gvallgl;

3

if (gmax == 0) {
memcpy (brow[2][coll, pix, sizeof *image);
continue;

}

thold = gmin + (gmax >> 1);

memset (sum, 0, sizeof sum);

color = fcol(row,col);

for (num=g=0; g < 8; g++,ip+=2) { /* Average the neighbors */
if (gvallg] <= thold) {
FORCC

if (c == color && ip[11)
sumlc] += (pix[c] + pix[ip[111) >> 1;
else
sumlc] += pix[ip[0] + cI;
num++;

3

3
FORCC { /* Save to buffer */
t = pix[color];
if (c != color)
t += (sumfc] - sum[colorl) / num;



4544, brow[2][col]lc] = CLIP(t);

4545. 3

4546 . ¥

4547 . if (row > 3) /* Write buffer to image */
4548. memcpy (image[ (row-2)*width+2], brow[0]+2, (width-4)xsizeof ximage);
4549, for (g=0; g < 4; g++)

4550. brow[(g-1) & 31 = brow[g];

4551. }

4552.  memcpy (imagel[(row-2)*width+2], brow[@]+2, (width-4)*sizeof *image);
4553. memcpy (imagel[(row-1)xwidth+2], brow[1]+2, (width-4)*sizeof *image);
4554, free (brow[4]);

4555. free (code[0][01);

4556. }

4557.

4558. /*

4559. Patterned Pixel Grouping Interpolation by Alain Desbiolles

4560. */

4561.void CLASS ppg_interpolate()

4562. {

4563. int dir[5] = { 1, width, -1, -width, 1 };

4564. int row, col, diff[2], guess[2], c, d, i;

4565. ushort (xpix)[4];

4566.

4567. border_interpolate(3);

4568. if (verbose) fprintf (stderr,_("PPG interpolation...\n"));

4569.

4570. /% Fill in the green layer with gradients and pattern recognition: */
4571. for (row=3; row < height-3; row++)

4572. for (col=3+(FC(row,3) & 1), c=FC(row,col); col < width-3; col+=2) {
4573. pix = image + row*width+col;

4574. for (i=0; (d=dir[i]) > 0; i++) {

4575. guess[i] = (pix[-d1[1] + pix[@]1[c] + pix[dI[1]) * 2
4576. - pix[-2xd][c] - pix[2*d]lc];

4577. diff[i] = ( ABS(pix[-2*d1[c] - pix[ @I[c]) +

4578. ABS(pix[ 2xd][c] - pix[ 0][c]) +

4579. ABS(pix[ -d1[1] - pix[ d1[11) ) * 3 +
4580. ( ABS(pix[ 3*d1[1] - pix[ d1[11) +

4581. ABS(pix[-3*d][1] - pix[-dI[1]1) ) * 2;
4582. 3

4583. d = dir[i = diff[e] > diff[1]1];

4584 pix[01[1] = ULIM(guess[i] >> 2, pix[dI1[11, pix[-d1[11)

4585. }

4586. /% Calculate red and blue for each green pixel: */
4587. for (row=1; row < height-1; row++)

4588. for (col=1+(FC(row,2) & 1), c=FC(row,col+1); col < width-1; col+=2) {
4589. pix = image + row*width+col;

4590. for (i=0; (d=dir[i]) > 0; c=2-c, i++)

4591. pix[0]1Lc] = CLIP((pix[-d1lc] + pix[dI1lc] + 2xpix[0I[1]
4592, - pix[-d1[1] - pix[dI[11) >> 1)

4593. }

4594. /* Calculate blue for red pixels and vice versa: */
4595. for (row=1; row < height-1; row++)

4596. for (col=1+(FC(row,1) & 1), c=2-FC(row,col); col < width-1; col+=2) {
4597. pix = image + row*width+col;

4598. for (i=0; (d=dir[il+dir[i+11) > 0; i++) {

4599, diff[i] = ABS(pix[-d]1[c] - pix[d]1[c]) +

4600. ABS(pix[-d1[1] - pix[01[1]1) +

4601. ABS(pix[ dI[1] - pix[01[11)

4602. guess[i] = pix[-d][c] + pix[d]lc] + 2*pix[0][1]

4603. - pix[-dI[1] - pix[dI[1];

4604. 3

4605. if (difffe] != diff(1])

4606. pix[01[c] = CLIP(guess[diff[@] > diff[1]1] >> 1);

4607. else

4608. pix[0][c] = CLIP((guess[@]+guess[1]) >> 2);



4609. }

4610. %}

4611.

4612.void CLASS cielab (ushort rgb[3], short lab[3])
4613.{

4614. int c, i, j, k;

4615. float r, xyz[3];

4616. static float cbrt[0x10000], xyz_cam[31[41];

4617.

4618. if (lrgb) {

4619. for (i=0; i < 0x10000; i++) {

4620. r =1/ 65535.0;

4621. cbrt[i] = r > 0.008856 ? pow(r,1/3.0) : 7.787*r + 16/116.0;
4622. }

4623. for (i=0; i < 3; i++)

4624. for (j=0; j < colors; j++)

4625. for (xyz_cam[i1[j] = k=0; k < 3; k++)

4626. xyz_cam[i1[j] += xyz_rgb[i1[k] * rgb_cam[k]1[j] / d65_white[i];
4627. return;

4628. }

4629. xyz[0] = xyz[1] = xyz[2] = 0.5;
4630. FORCC {

4631. xyz[0] += xyz_cam[@][c] * rgblcl;
4632. xyz[1] += xyz_cam[1][c] * rgblcl;
4633. xyz[2] += xyz_cam[2][c] * rgb[c];
4634. }

4635. xyz[0]
4636. xyz[1]
4637. xyz[2]
4638. lab[0]
4639. 1lab[1]
4640. 1lab[2]
4641. %

4642.
4643 . #define TS 512 /* Tile Size */

4644 . #define fcol(row,col) xtrans[(row+6) % 6]1[(col+6) % 6]

4645.

4646. /*

4647. Frank Markesteijn's algorithm for Fuji X-Trans sensors

4648. */

4649.void CLASS xtrans_interpolate (int passes)

4650. {

4651. int c, d, f, g, h, i, v, ng, row, col, top, left, mrow, mcol;
4652. int val, ndir, pass, hm[8], avg[4], color[3][8];

4653. static const short orth[12] = { 1,0,0,1,-1,0,0,-1,1,0,0,1 },

cbrt[CLIP((int) xyz[01)]
cbrt[CLIP((int) xyz[11)];
cbrt[CLIP((int) xyz[2])];
64 * (116 * xyz[1] - 16);
64 x 500 x (xyz[0] - xyz[11);
64 * 200 * (xyz[1] - xyz[21);

4654. pattf2](16]1 ={ { o,1,0,-1,2,0,-1,0,1,1,1,-1,0,0,0,0 },
4655. {9,1,0,-2,1,0,-2,0,1,1,-2,-2,1,-1,-1,1 } },
4656. dirf4] = { 1,TS,TS+1,TS-1 3};

4657. short allhex[3][31[2][8], *hex;

4658. ushort min, max, sgrow, sgcol;

4659. ushort (xrgb)[TSICTSIC3], (*rix)[3], (xpix)[4];
4660. short (xlab) [TSI[3]1, (x1ix)[3]

4661. float (*drv)[TSI[TS], diff[6], tr

4662. char (*homo)[TSI[TS], *buffer;

4663.

4664. if (verbose)

4665. fprintf (stderr,_("%d-pass X-Trans interpolation...\n"), passes);
4666 .

4667. cielab (0,0);

4668. ndir = 4 << (passes > 1);

4669. buffer = (char %) malloc (TS*xTS*(ndir*11+6))

4670. merror (buffer, "xtrans_interpolate()");

4671. rgb = (ushort(*)[TSILTSI[3]) buffer;

4672. lab (short () [TSI[31)(buffer + TS*TS*(ndirx6));
4673. drv (float (x)[TSI[TS]) (buffer + TSxTSx(ndir*6+6));
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4674. homo = (char (*)[TSI[TS])  (buffer + TS*xTS*(ndir*10+6));

4675.

4676. /% Map a green hexagon around each non-green pixel and vice versa: */
4677. for (row=0; row < 3; rowt+)

4678. for (col=0; col < 3; col++)

4679. for (ng=d=0; d < 10; d+=2) {

4680. g = fcol(row,col) == 1;

4681. if (fcol(row+orth[d],col+orth[d+2]) == 1) ng=0; else ng++;

4682. if (ng == 4) { sgrow = row; sgcol = col; }

4683. if (ng == g+1) FORC(8) {

4684. v = orth[d J*patt[gllc*2] + orth[d+1]*patt[g][cx2+1];

4685. h = orth[d+2]*patt[g]lc*2] + orth[d+3]xpatt[g]lc*x2+1];

4686. allhex[row][coll[@][c*(g*2 & d)] = h + vxwidth;

4687. allhex[row][coll[1]1[c*(g*2 & d)] = h + vxTS;

4688.

4689. 3

4690.

4691. /* Set greenl and green3 to the minimum and maximum allowed values: */
4692. for (row=2; row < height-2; row++)

4693. for (min=~(max=0), col=2; col < width-2; col++) {

4694. if (fcol(row,col) == 1 && (min=~(max=0))) continue;

4695. pix = image + row*width + col;

4696. hex = allhex[row % 31[col % 31[017;

4697. if (!max) FORC(6) {

4698. val = pix[hex[c]1[1];

4699. if (min > val) min = val;

4700. if (max < val) max = val;

4701. }

4702. pix[01[1] = min;

4703. pix[0]1[3] = max;

4704. switch ((row-sgrow) % 3) {

4705. case 1: if (row < height-3) { row++; col--; } break;

4706. case 2: if ((min=~(max=0)) && (col+=2) < width-3 && row > 2) row--;
4707.

4708. ¥

4709.

4710. for (top=3; top < height-19; top += TS-16)

4711. for (left=3; left < width-19; left += TS-16) {

4712. mrow = MIN (top+TS, height-3);

4713. mcol = MIN (left+TS, width-3);

4714. for (row=top; row < mrow; row++)

4715. for (col=left; col < mcol; col++)

4716. memcpy (rgb[0][row-topllcol-left], image[row*width+coll, 6);
4717. FORC3 memcpy (rgb[c+1], rgb[0], sizeof *rgb);

4718.

4719. /* Interpolate green horizontally, vertically, and along both diagonals: */
4720. for (row=top; row < mrow; row++)

4721. for (col=left; col < mcol; col++) {

4722. if ((f = fcol(row,col)) == 1) continue;

4723. pix = image + row*width + col;

4724. hex = allhex[row % 31[col % 31[0];

4725. color[1][0] = 174 x (pix[ hex[11][1] + pix[ hex[0]I[1]) -
4726. 46 * (pix[2xhex[111[1] + pix[2xhex[011[11);
4727. color[1]1[1] = 223 * pix[ hex[31I[1] + pix[ hex[2]][1] * 33 +
4728. 92 % (pix[ 0 10f] - pix[ -hex[211Cf1);
4729. FORC(2) color[1][2+c] =

4730. 164 * pix[hex[4+c]JI[1] + 92 * pix[-2xhex[4+cJI[1] + 33 *
4731. (2%pix[Q][f] - pix[3xhex[4+c]I[f] - pix[-3*hex[4+c1I[f1);
4732. FORC4 rgb[c!((row-sgrow) % 3)1[row-top][col-left][1] =

4733. LIM(color[11lc] >> 8,pix[01[1],pix[0I[31);

4734. }

4735.

4736. for (pass=0; pass < passes; pass++) {

4737. if (pass ==

4738. memcpy (rgb+=4, buffer, 4*sizeof *rgb);
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4739.

4740. /* Recalculate green from interpolated values of closer pixels: */

4741, if (pass) {

4742. for (row=top+2; row < mrow-2; row++)

4743. for (col=left+2; col < mcol-2; col++) {

4744, if ((f = fcol(row,col)) == 1) continue;

4745. pix = image + row*width + col;

4746. hex = allhex[row % 31[col % 31[1];

4747. for (d=3; d < 6; d++) {

4748. rix = &rgb[(d-2)*!((row-sgrow) % 3)1[row-topllcol-left];
4749. val = rix[-2xhex[d]][1] + 2*rix[hex[d]][1]

4750. - rix[-2xhex[d]1[f] - 2*rix[hex[d]][f] + 3*rix[@][f];
4751. rix[01[1] = LIM(val/3,pix[01[1],pix[0I[31);

4752.

4753. }

4754, }

4755.

4756. /* Interpolate red and blue values for solitary green pixels: */
4757. for (row=(top-sgrow+4)/3*3+sgrow; row < mrow-2; row+=3)

4758. for (col=(left-sgcol+4)/3*3+sgcol; col < mcol-2; col+=3) {
4759. rix = &rgb[@]1[row-top][col-left];

4760. h = fcol(row,col+1);

4761. memset (diff, @, sizeof diff);

4762. for (i=1, d=0; d < 6; d++, i*=TS*1, h*=2) {

4763. for (c=0; c < 2; c++, h*=2) {

4764. g = 2%rix[0][1] - rix[i<<c][1] - rix[-i<<c][1];

4765. color[h][d] = g + rix[i<<c][h] + rix[-i<<c][h];

4766. if (d> 1)

4767. diff[d] += SQR (rix[i<<c][1] - rix[-i<<c][1]

4768. - rix[i<<c][h] + rix[-i<<c][h]) + SQR(g);
4769. T

4770. if (d> 18 (d& 1)

4771. if (diff[d-1] < diff[d])

4772. FORC(2) color[c*21[d] = color[c*2][d-11;

4773. if (d<2 ]| (d&1)){

4774. FORC(2) rix[@][c*2] = CLIP(colorfc*2][d]/2);

4775. rix += TS*TS;

4776.

4777. }

4778. }

4779.

4780. /* Interpolate red for blue pixels and vice versa: */
4781. for (row=top+3; row < mrow-3; row++)

4782. for (col=left+3; col < mcol-3; col++) {

4783. if ((f = 2-fcol(row,col)) == 1) continue;

4784. rix = &rgb[0][row-top]lcol-left];

4785. ¢ = (row-sgrow) % 3 ? TS:1;

4786. h=3x%((*TS*1);

4787. for (d=0; d < 4; d++, rix += TSxTS) {

4788. i=d>1 (] (d*c)&1)|]

4789. ((ABS(rix[01[1]1-rix[cI[11)+ABS(rix[@1[1]1-rix[-c1[11)) <
4790. 2%x(ABS(rix[@I[11-rixChIL11D+ABS(rix[@1[1]1-rix[-hI[11))) ? c:h;
4791. rix[@](f] = CLIP((rix[i](f] + rix[-1][f] +

4792. 2%rix[0]1[1] - rix[i]01] - rix[-11011)/2);

4793. }

4794. 3

4795.

4796. /* Fill in red and blue for 2x2 blocks of green: */
4797. for (row=top+2; row < mrow-2; row++) if ((row-sgrow) % 3)
4798. for (col=left+2; col < mcol-2; col++) if ((col-sgcol) % 3) {
4799. rix = &rgb[@]1[row-top][col-left];

4800. hex = allhex[row % 31[col % 31[1];

4801. for (d=0; d < ndir; d+=2, rix += TS*TS)

4802. if (hex[d] + hex[d+11) {

4803. g = 3*xrix[0]1[1] - 2*rix[hex[d]1[1] - rix[hex[d+1]1[1];
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4804 . for (c=0; c < 4; c+=2) rix[0][c] =

4805. CLIP((g + 2xrix[hex[d]I[c] + rix[hex[d+111[c1)/3);
4806. } else {

4807. g = 2%rix[0][1] - rix[hex[d]][1] - rix[hex[d+1]11[11];
4808. for (c=0; c < 4; c+=2) rix[0][c] =

4809. CLIP((g + rix[hex[d11lc] + rix[hex[d+111[c1)/2);
4810. i

4811. }

4812. }

4813. rgb = (ushort(*)[TSI[TSI[3]) buffer;

4814. mrow -= top;

4815. mcol -= left;

4816.

4817. /* Convert to CIELab and differentiate in all directions: */
4818. for (d=0; d < ndir; d++) {

4819. for (row=2; row < mrow-2; row++)

4820. for (col=2; col < mcol-2; col++)

4821. cielab (rgb[d]Crow][coll, lablrow][coll);

4822. for (f=dir[d & 3],row=3; row < mrow-3; row++)

4823. for (col=3; col < mcol-3; col++) {

4824. lix = &lab[row][col];

4825. g = 2+x1lix[0][0] - lix[f1[0] - lix[-f1[0];

4826. drvld]lrow]lcol] = SQR(g)

4827. + SQR((2%1ix[01[1] - 1ix[fI[1] - 1ix[-fI[1] + g*500/232))
4828. + SQR((2*1ix[0][2] - lix[f][2] - lix[-fJ[2] - g*500/580));
4829. }

4830.

4831.

4832. /* Build homogeneity maps from the derivatives: */
4833. memset(homo, @, ndir*TS*TS);

4834. for (row=4; row < mrow-4; row++)

4835. for (col=4; col < mcol-4; col++) {

4836. for (tr=FLT_MAX, d=0; d < ndir; d++)

4837. if (tr > drv[dI[row][coll)

4838. tr = drv[d][row][col];

4839. tr x= 8;

4840. for (d=0; d < ndir; d++)

4841. for (v=-1; v <= 1; v++)

4842. for (h=-1; h <= 1; h++)

4843. if (drv[d][row+v][col+h] <= tr)

4844 homo[dJ[row][col J++;

4845. 3

4846 .

4847. /* Average the most homogenous pixels for the final result: */
4848. if (height-top < TS+4) mrow = height-top+2;

4849. if (width-left < TS+4) mcol = width-left+2;

4850. for (row = MIN(top,8); row < mrow-8; row++)

4851. for (col = MIN(left,8); col < mcol-8; col++) {

4852. for (d=0; d < ndir; d++)

4853, for (hm[d]=0, v=-2; v <= 2; v++)

4854, for (h=-2; h <= 2; h++)

4855. hm[d] += homo[d]1[row+v][col+h];

4856. for (d=0; d < ndir-4; d++)

4857. if (hm[d] < hm[d+4]) hm[d ] = 0; else

4858. if (hm[d] > hm[d+41) hm[d+4] = 0;

4859. for (max=hm[0],d=1; d < ndir; d++)

4860. if (max < hm[d]) max = hm[d];

4861. max -= max >> 3;

4862. memset (avg, 0, sizeof avg);

4863. for (d=0; d < ndir; d++)

4864 . if (hm[d] >= max) {

4865. FORC3 avglc] += rgb[d][row][col][c];

4866. avg[3]++;

4867. }

4868. FORC3 image[ (row+top)*width+col+left][c] = avglcJ/avg[3];
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4869. }

4870. >

4871. free(buffer);

4872. border_interpolate(8);

4873.}

4874. #undef fcol

4875.

4876. /*

4877. Adaptive Homogeneity-Directed interpolation is based on

4878. the work of Keigo Hirakawa, Thomas Parks, and Paul Lee.

4879. */

4880.void CLASS ahd_interpolate()

4881.{

4882. int i, j, top, left, row, col, tr, tc, c, d, val, hm[2];

4883. static const int dir[4] ={ -1, 1, -TS, TS };

4884. unsigned 1diff[2][4], abdiff[2][4], leps, abeps;

4885. ushort (xrgb)[TSI[TSI[3], (*xrix)[3], (*pix)[4];

4886.  short (x1ab)[TSI[TSI[3], (*x1ix)[3];

4887. char (*homo)[TSI[TS], *buffer;

4888.

4889. if (verbose) fprintf (stderr,_("AHD interpolation...\n"));

4890.

4891. cielab (0,0);

4892. border_interpolate(5);

4893. buffer = (char *) malloc (26xTS*TS);

4894. merror (buffer, "ahd_interpolate()");

4895. rgb = (ushort(*)[TSIL[TSI[3]) buffer;

4896. lab = (short (*)[TSIL[TSI[3])(buffer + 12xTS*TS);

4897. homo = (char (*)[TSI[TS])  (buffer + 24*TS*TS);

4898.

4899. for (top=2; top < height-5; top += TS-6)

4900. for (left=2; left < width-5; left += TS-6) {

4901.

4902. /* Interpolate green horizontally and vertically: */
4903. for (row=top; row < top+TS && row < height-2; row++) {

4904 . col = left + (FC(row,left) & 1);

4905. for (c = FC(row,col); col < left+TS && col < width-2; col+=2) {
4906 . pix = image + row*width+col;

4907. val = ((pix[-11[1] + pix[@I[c] + pix[11[1]) * 2

4908. - pix[-21[c] - pix[21[c]) >> 2;

4909. rgb[@1[row-topllcol-left]1[1] = ULIM(val,pix[-11[1],pix[11[11);
4910. val = ((pix[-width][1] + pix[0][c] + pix[widthI[1]) * 2
4911. - pix[-2*width1[c] - pix[2*width][c]) >> 2;

4912. rgb[1]1[row-top]lcol-left][1] = ULIM(val,pix[-width1[1],pix[width1[11);
4913. }

4914. }

4915. /* Interpolate red and blue, and convert to CIELab: */
4916. for (d=0; d < 2; d++)

4917. for (row=top+1; row < top+TS-1 && row < height-3; row++)
4918. for (col=left+1; col < left+TS-1 && col < width-3; col++) {
4919. pix = image + row*width+col;

4920. rix = &rgb[d][row-top]lcol-left];

4921. lix = &lab[d][row-top]lcol-left];

4922. if ((c = 2 - FC(row,col)) == 1) {

4923, ¢ = FC(row+1,col);

4924, val = pix[01[1] + ((C pix[-11[2-c] + pix[11[2-c]

4925. - rix[-11017 - rix[1I017 ) >> 1);
4926. rix[@][2-c] = CLIP(val);

4927. val = pix[0]J[1] + ((C pix[-width][c] + pix[width][c]
4928. - rix[-TSIC1] - rix[TSIC1] ) >> 1);
4929. } else

4930. val = rix[0][1] + ((C pix[-width-1][c] + pix[-width+1][c]
4931. + pix[+width-11[c] + pix[+width+1][c]
4932. - rix[-TS-11[1] - rix[-TS+11[1]
4933. = rix[+TS-1101] - rix[+TS+11[1] + 1) >> 2);
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4934, rix[@1[c] = CLIP(val);

4935, ¢ = FC(row,col);

4936. rix[@][c] = pix[0]1[c];

4937. cielab (rix[0],1ix[0])

4938.

4939. /* Build homogeneity maps from the CIELab images: */
4940. memset (homo, @, 2*TS*TS);

4941 for (row=top+2; row < top+TS-2 && row < height-4; row++) {
4942. tr = row-top;

4943, for (col=left+2; col < left+TS-2 && col < width-4; col++) {
4944, tc = col-left;

4945, for (d=0; d < 2; d++) {

4946 . lix = &lab[d][tr]1ltc];

4947. for (i=0; i < 4; i++) {

4948. 1diff[dI[i] = ABS(lix[@][0]-1lix[dir[i]11[01);
4949, abdiff[dI[i] = SQR(1ix[@1[1]1-1ix[dir[i]I[1])

4950. + SQR(1lix[@]1[2]-1ix[dir[i]1[2])

4951. ¥

4952. 3

4953. leps = MIN(MAX(1diff[@][0],1diff[@I[11)

4954. MAX(1diff[1][2],1diff[1]1[31))

4955. abeps = MIN(MAX(abdiff[@][0],abdiff[01[11),

4956. MAX(abdiff[11[2],abdiff[11[31));

4957. for (d=0; d < 2; d++)

4958. for (i=0; i < 4; i++)

4959. if (1diff[d][i] <= leps && abdiff[d][i] <= abeps)
4960. homo[d][tr][tcl++;

4961. }

4962.

4963. /* Combine the most homogenous pixels for the final result: */
4964, for (row=top+3; row < top+TS-3 && row < height-5; row++) {
4965. tr = row-top;

4966. for (col=left+3; col < left+TS-3 8& col < width-5; col++) {
4967. tc = col-left;

4968. for (d=0; d < 2; d++)

4969. for (hm[d]=0, i=tr-1; i <= tr+1; i++)

4970. for (j=tc-1; j <= tc+l; j++)

4971. hm[d] += homo[d1[i][j];

4972. if (hmf@] != hm[11)

4973. FORC3 image[row*width+col][c] = rgb[hm[1] > hm[0]][tr]1[tc]lc];
4974. else

4975. FORC3 imagelrowxwidth+col]lc] =

4976. (rgbl@][tr][tc]lc] + rgbl11[tr]ltc]lc]) >> 1;
4977. }

4978. 3

4979. }

4980. free (buffer);

4981.%

4982. #undef TS

4983.

4984.void CLASS median_filter()

4985. {

4986. ushort (*pix)[4];
4987. int pass, c, i, j, k, med[9];

4988. static const uchar opt[] = /* Optimal 9-element median search */
4989. { 1,2, 4,5, 7,8, 0,1, 3,4, 6,7, 1,2, 4,5, 7,8,

4990. 0,3, 5,8, 4,7, 3,6, 1,4, 2,5, 4,7, 4,2, 6,4, 4,2 };

4991.

4992. for (pass=1; pass <= med_passes; pass++) {

4993. if (verbose)

4994 fprintf (stderr,_("Median filter pass %d...\n"), pass);

4995. for (c=0; c < 3; c+=2) {

4996. for (pix = image; pix < image+width*height; pix++)

4997. pix[01[3] = pix[@1Lc];

4998. for (pix = image+width; pix < image+width*(height-1); pix++) {
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4999.
5000.
5001.
5002.
5003.
5004.
5005.
5006.
5007 .
5008.
5009.

5010.

}

5011.
.void CLASS blend_highlights()

5012

5013.

{

5014.
5015.
5016.
5017.
5018.
5019.
5020.
5021.
5022.
5023.
5024.
5025.
5026.
5027.
5028.
5029.
5030.
5031.
5032.
5033.
5034.
5035.
5036.
5037.
5038.
5039.
5040.
5041.
5042.
5043.
5044.
5045.
5046.

5047.

}

5048.
.#define SCALE (4 >> shrink)
.void CLASS recover_highlights()

5049
5050

5051.

{

5052.
5053.
5054.
5055.
5056.
5057.
5058.
5059.
5060.
5061.
5062.
5063.
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if ((pix-image+1) % width < 2) continue;
for (k=0, i = -width; i <= width; i += width)
for (j = i-1; j <= i+1; j++)
med[k++] = pix[jI[3] - pix[jI[1];
for (i=0; i < sizeof opt; i+=2)
if (med[opt[i]] > med[opt[i+1]11)
SWAP (med[opt[i1] , med[opt[i+111);
pix[0]1[c] = CLIP(med[4] + pix[@1[11);
3
}
3}

int clip=INT_MAX, row, col, c, i, j;

static const float trans[2][4][4] =

{{{1,1,0 3, {1.7320508,-1.7320508,0 }, { -1,-1,2 } 3,
{3y, {1,-10,-1 3, {1,1,-1,-1 3, {01,-1,-1,1 3 3 )

static const float itrans[2][4][4] =

{{{1,0.8660254,-0.5 }, { 1,-0.8660254,-0.5 }, { 1,0,1 } },
{4y, {1,-1,0,-1 3, {1,1,-1,-1 3, {1,-1,-1,1 3 3 )

float cam[2][4], lab[2][4], sum[2], chratio;

if ((unsigned) (colors-3) > 1) return;
if (verbose) fprintf (stderr,_("Blending highlights...\n"));
FORCC if (clip > (i = 65535*pre_mullc])) clip = i;
for (row=0; row < height; row++)
for (col=0; col < width; col++) {
FORCC if (image[rowxwidth+col][c] > clip) break;

if (¢ == colors) continue;
FORCC {
cam[0][c] = image[row*width+col][c]

cam[1][c] =
3
for (i=0; i < 2; i++) {
FORCC for (lab[il[c]=j=0; j < colors; j++)
lab[il[c] += trans[colors-31[c][j] * cam[i]1[j];
for (sum[i]=0,c=1; c < colors; c++)
sum[i] += SQR(lab[il[c1)
3

chratio = sqrt(sum[1]/sum[01);
for (c=1; c < colors; c++)
lab[0][c] *= chratio;
FORCC for (cam[0]1[c]=j=0; j < colors; j++)
cam[@0][c] += itrans[colors-31[c1[j] * lab[01[j];
FORCC image[row*width+col][c] = cam[@][c] / colors;

MIN(cam[@1[c],clip);

float *map, sum, wgt, grow;

int hsat[4], count, spread, change, val, i;

unsigned high, wide, mrow, mcol, row, col, kc, c, d, y, x;
ushort *pixel;

static const signed char dir[8][2] =

{ {-1,-13, {-1,0}, {-1,13, {0,1}, {1,13, {1,0}, {1,-13, {0,-1} };
if (verbose) fprintf (stderr,_("Rebuilding highlights...\n"));
grow = pow (2, 4-highlight);

FORCC hsat[c] = 32000 * pre_mul[c]
for (kc=0, c=1; c < colors; c++)



5064. if (pre_mullkc] < pre_mul[c]) kc = c;

5065. high = height / SCALE;

5066. wide = width / SCALE;

5067. map = (float *) calloc (high, widexsizeof *map);

5068. merror (map, "recover_highlights()");

5069. FORCC if (¢ != kc) {

5070. memset (map, 0, high*widexsizeof *map);

5071. for (mrow=0; mrow < high; mrow++)

5072. for (mcol=0; mcol < wide; mcol++) {

5073. sum = wgt = count = 0;

5074. for (row = mrowxSCALE; row < (mrow+1)*SCALE; row++)
5075. for (col = mcol*SCALE; col < (mcol+1)*SCALE; col++) {
5076. pixel = image[row*width+col]

5077. if (pixell[c] / hsat[c] == 1 && pixell[kc] > 24000) {
5078. sum += pixel[c];

5079. wgt += pixellkc];

5080. count++;

5081.

5082. 3

5083. if (count == SCALE*SCALE)

5084. map[mrow*wide+mcol] = sum / wgt;

5085. 3

5086. for (spread = 32/grow; spread--; ) {

5087. for (mrow=0; mrow < high; mrow++)

5088. for (mcol=0; mcol < wide; mcol++) {

5089. if (map[mrow*wide+mcol]) continue;

5090. sum = count = 0;

5091. for (d=0; d < 8; d++) {

5092. y = mrow + dir[d][0];

5093. x = mcol + dir[d][1];

5094. if (y < high 8 x < wide && map[y*wide+x] > @) {
5095. sum += (1 + (d & 1)) * map[y*wide+x];

5096. count += 1 + (d & 1);

5097.

5098. 3

5099. if (count > 3)

5100. map[mrowwide+mcol] = - (sum+grow) / (count+grow);
5101.

5102. for (change=i=0; i < high*wide; i++)

5103. if (map[i] < 0) {

5104. map[i] = -map[il;

5105. change = 1;

5106. 3

5107. if (!change) break;

5108. i

5109. for (i=0; i < high*wide; i++)

5110. if (map[i] == @) map[il] = 1;

5111. for (mrow=0; mrow < high; mrow++)

5112. for (mcol=0; mcol < wide; mcol++) {

5113. for (row = mrowxSCALE; row < (mrow+1)*SCALE; row++)
5114. for (col = mcol*SCALE; col < (mcol+1)*SCALE; col++) {
5115. pixel = image[row*width+col]

5116. if (pixellc] / hsat[c] > 1) {

5117. val = pixel[kc] * map[mrow*wide+mcol]

5118. if (pixel[c] < val) pixellc] = CLIP(val);
5119.

5120. }

5121. 3

5122. }

5123. free (map);

5124.}

5125. #undef SCALE

5126.

5127.void CLASS tiff_get (unsigned base,

5128.

unsigned *tag, unsigned *type, unsigned *len, unsigned *save)
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5129.{

5130. xtag = get2()
5131. *type = get2()
5132. xlen = get4();

5133. *save = ftell(ifp) + 4;

5134. if (xlen % ("11124811248484"[*type < 14 ? *type:01-'0') > 4)
5135. fseek (ifp, get4()+base, SEEK_SET);

5136.3

5137.

5138.void CLASS parse_thumb_note (int base, unsigned toff, unsigned tlen)
5139.{

5140. unsigned entries, tag, type, len, save;

5141.

5142. entries = get2();

5143. while (entries--) {

5144, tiff_get (base, &tag, &type, &len, &save);
5145. if (tag == toff) thumb_offset = get4()+base;
5146. if (tag == tlen) thumb_length = get4();
5147. fseek (ifp, save, SEEK_SET);

5148. }

5149.}

5150.

5151.int CLASS parse_tiff_ifd (int base);

5152.

5153.void CLASS parse_makernote (int base, int uptag)
5154.{

5155. static const uchar xlat[2][256] = {
5156. { @xc1,0xbf,0x6d,0x0d,0x59,0xc5,0x13,0x9d,0x83,0x61,0x6b,0x4f,0xc7,0x7f,0x3d,0x3d,

5157. 0x53,0x59,0xe3,0xc7,0xe9,0x2f,0x95,0xa7,0x95,0x1f,0xdf ,0x7f,0x2b,0x29,0xc7,0x0d,
5158. oxdf,0x07,0xef,0x71,0x89,0x3d,0x13,0x3d,0x3b,0x13,0xfb,0x0d, 0x89,0xc1,0x65,0x1f,
5159. 0xb3,0x0d,0x6b,0x29,0xe3,0xfb,0xef,0xa3,0x6b,0x47,0x7f,0x95,0x35,0xa7,0x47,0x4f,
5160. 0xc7,0xf1,0x59,0x95,0x35,0x11,0x29,0x61,0xf1,0x3d,0xb3,0x2b,0x0d, 0x43,0x89,0xc1,
5161. 0x9d,0x9d,0x89,0x65,0xf1,0xe9,0xdf ,0xbf,0x3d, 0x7f,0x53,0x97,0xe5,0xe9,0x95,0x17,
5162. 0x1d,0x3d,0x8b,0xfb,0xc7,0xe3,0x67,0xa7,0x07,0xf1,0x71,0xa7,0x53,0xb5,0x29,0x89,
5163. 0xe5,0x2b,0xa7,0x17,0x29,0xe9,0x4f ,0xc5,0x65,0x6d,0x6b,0xef,0x0d, 0x89,0x49, 0x2f,
5164. 0xb3,0x43,0x53,0x65,0x1d,0x49,0xa3,0x13,0x89,0x59,0xef ,0x6b,0xef ,0x65,0x1d, 0x0b,
5165. 0x59,0x13,0xe3,0x4f,0x9d,0xb3,0x29,0x43,0x2b,0x07,0x1d,0x95,0x59,0x59,0x47,0xfb,
5166. 0xe5,0xe9,0x61,0x47,0x2f ,0x35,0x7f,0x17,0x7f, 0xef , 0x7f,0x95,0x95,0x71,0xd3,0xa3,
5167. 0x0b,0x71,0xa3,0xad, 0x0b,0x3b,0xb5,0xfb,0xa3,0xbf,0x4f,0x83,0x1d,0xad, 0xe9,0x2f,
5168. 0x71,0x65,0xa3,0xe5,0x07,0x35,0x3d,0x0d, 0xb5,0xe9,0xe5,0x47,0x3b,0x9d, 0xef,0x35,
5169. 0xa3,0xbf,0xb3,0xdf,0x53,0xd3,0x97,0x53,0x49,0x71,0x07,0x35,0x61,0x71,0x2f,0x43,
5170. 0x2f,0x11,0xdf,0x17,0x97,0xfb,0x95,0x3b,0x7f,0x6b,0xd3,0x25,0xbf,0xad, 0xc7,0xc5,
5171. 0xc5,0xb5,0x8b,0xef ,0x2f , 0xd3, 0x07,0x6b, 0x25,0x49, 0x95, 025, 0x49, 0x6d,0x71,0xc7 },
5172. { oxa7,0xbc,0xc9,0xad,0x91,0xdf,0x85,0xe5,0xd4,0x78,0xd5,0x17,0x46,0x7c,0x29,0x4c,
5173. 0x4d,0x03,0xe9,0x25,0x68,0x11,0x86,0xb3,0xbd, 0xf7,0x6f,0x61,0x22,0xa2,0x26,0x34,
5174. 0x2a,0xbe,0x1e,0x46,0x14,0x68,0x9d,0x44,0x18,0xc2,0x40,0xf4,0x7e,0x5f,0x1b,0xad,
5175. 0x0b,0x94,0xb6,0x67,0xb4,0x0b,0xe1,0xea, 0x95,0x9c,0x66,0xdc,0xe7,0x5d,0x6c,0x05,
5176. Oxda,0xd5,0xdf,0x7a,0xef,0xf6,0xdb,0x1f,0x82,0x4c,0xc0,0x68,0x47,0xal,0xbd, 0xee,
5177. 0x39,0x50,0x56,0x4a,0xdd, 0xdf,0xa5,0xf8,0xc6,0xda, @xca,0x90,0xca,0x01,0x42,0x9d,
5178. 0x8b,0x0c,0x73,0x43,0x75,0%x05,0x94,0xde, 0x24,0xb3,0x80,0x34,0xe5,0x2c,0xdc,0x9b,
5179. 0x3f,0xca,0x33,0x45,0xd0,0xdb, 0x5f,0xf5,0x52,0xc3,0x21,0xda, 0xe2,0x22,0x72,0x6b,
5180. 0x3e,0xd0,0x5b,0xa8,0x87,0x8c,0x06,0x5d,0x0f ,0xdd, 0x09,0x19,0x93,0xd0, 0xb9, 0xfc,
5181. 0x8b,0x0f,0x84,0x60,0x33,0x1c,0x9b,0x45,0xf1,0xf0,0xa3,0x94,0x3a,0x12,0x77,0x33,
5182. 0x4d,0x44,0x78,0x28,0x3c,0x9%e,0xfd,0x65,0x57,0x16,0x94,0x6b, 0xfb,0x59,0xd0,0xc8,
5183. 0x22,0x36,0xdb,0xd2,0x63,0x98,0x43,0xal,0x04,0x87,0x86,0xf7,0xa6,0x26,0xbb,0xd6,
5184. 0x59,0x4d,0xbf,0x6a,0x2e,0xaa, 0x2b,0xef ,0xe6,0x78,0xb6,0x4e,0xe0,0x2f,0xdc,0x7c,
5185. 0xbe,0x57,0x19,0x32,0x7e,0x2a,0xd0,0xb8,0xba, 0x29,0x00,0x3c,0x52,0x7d, 0xa8,0x49,
5186. 0x3b,0x2d, 0xeb,0x25,0x49,0xfa,0xa3,0xaa, 0x39,0xa7,0xc5,0xa7,0x50,0x11,0x36,0xfb,
5187. 0xc6,0x67,0x4a,0xf5,0xa5,0x12,0x65,0x7e,0xb0,0xdf, 0xaf,0xd4e,0xb3,0x61,0x7f,0x2f } };

5188. unsigned offset=0, entries, tag, type, len, save, c;
5189. unsigned ver97=0, serial=0, i, wbi=0, wb[4]={0,0,0,03};
5190. uchar buf97[324], ci, cj, ck;

5191. short morder, sorder=order;

5192. char buf[101];

5193. /*
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5194.
5195.
5196.
5197.
5198.
5199.
5200.
5201.
5202.
5203.
5204.
5205.
5206.
5207.
5208.
5209.
5210.
5211.
5212.
5213.
5214.
5215.
5216.
5217.
5218.
5219.
5220.
5221.
5222.
5223.
5224.
5225.
5226.
5227.
5228.
5229.
5230.
5231.
5232.
5233.
5234.
5235.
5236.
5237.
5238.
5239.
5240.
5241.
5242.
5243.
5244.
5245.
5246.
5247.
5248.
5249.
5250.
5251.
5252.
5253.
5254.
5255.
5256.
5257.
5258.

The MakerNote might have its own TIFF header (possibly with
its own byte-order!), or it might just be a table.
*/
if (!strcmp(make, "Nokia")) return;
fread (buf, 1, 10, ifp);
if (Istrnemp (buf,"KDK" ,3) || /* these aren't TIFF tables */
I'strncmp (buf,"VER" ,3) ||
I'strncmp (buf,"IIII",4) ||
Istrncmp (buf, "MMMM",4)) return;
if (!strnemp (buf,"KC" ,2) || /* Konica KD-400Z, KD-510Z */
Istrnemp (buf,"MLY" ,3)) { /* Minolta DiMAGE G series */
order = 0x4d4d;
while ((i=ftell(ifp)) < data_offset && i < 16384) {
wb[0] = wb[2]; wb[2] = wb[1]; wb[1] = wb[3];
wb[3] = get2();
if (wb[1] == 256 && wb[3] == 256 &&
wb[0] > 256 && wb[0] < 640 && wb[2] > 256 && wb[2] < 640)
FORC4 cam_mullc] = wblc];
3}
goto quit;

if (Istremp (buf, "Nikon")) {
base = ftell(ifp);
order = get2();
if (get2() != 42) goto quit;
offset = getd();
fseek (ifp, offset-8, SEEK_CUR);
else if (!strcmp (buf,"OLYMPUS") ||
Istremp (buf, "PENTAX ")) {
base = ftell(ifp)-10;
fseek (ifp, -2, SEEK_CUR);
order = get2();
if (buff@] == '0') get2()
} else if (!strncmp (buf,"SONY",4) ||
Istremp  (buf, "Panasonic")) {
goto nf;
else if (!strncmp (buf,"FUJIFILM",8)) {
base = ftell(ifp)-10;
nf: order = 0x4949;
fseek (ifp, 2, SEEK_CUR);
} else if (!strcmp (buf,"OLYMP") ||
Istremp (buf, "LEICA") ||
Istrcmp (buf,"Ricoh") ||
I'stremp (buf, "EPSON"))
fseek (ifp, -2, SEEK_CUR);
else if (!strcmp (buf,"AOC") ||
Istremp (buf,"QVC"))
fseek (ifp, -4, SEEK_CUR);
else {
fseek (ifp, -10, SEEK_CUR);
if (!strncmp(make,"SAMSUNG",7))
base = ftell(ifp);

—

-

entries = get2();
if (entries > 1000) return;
morder = order;
while (entries--) {
order = morder;
tiff_get (base, &tag, &type, &len, &save);
tag |= uptag << 16;
if (tag == 2 && strstr(make,"NIKON") && !iso_speed)
iso_speed = (get2(),get2());
if (tag == 4 8% len > 26 && len < 35) {
if ((i=(get4(),get2())) != ox7fff & !iso_speed)
iso_speed = 50 * pow (2, i/32.0 - 4);
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if ((i=(get2(),get2())) != ox7fff && laperture)
aperture = pow (2, 1/64.0);

if ((i=get2()) != oxffff && !shutter)
shutter = pow (2, (short) i/-32.0);

wbi = (get2(),get2());

shot_order = (get2(),get2());

}
if ((tag == 4 || tag == 0x114) 8& !strncmp(make, "KONICA",6)) {
fseek (ifp, tag == 4 ? 140:160, SEEK_CUR);
switch (get2()) {
case 72: flip = 0; break;
case 76: flip = 6; break;
case 82: flip = 5; break;

}
if (tag == 7 && type == 2 && len > 20)
fgets (model2, 64, ifp);
if (tag == 8 && type == 4)
shot_order = get4();
if (tag == 9 && !strcmp(make, "Canon"))
fread (artist, 64, 1, ifp);
if (tag == Oxc && len == 4)
FORC3 cam_mul[(c << 1 | ¢ >> 1) & 3] = getreal(type);
if (tag == Oxd && type == 7 && get2() == 0Oxaaaa) {
for (c=i=2; (ushort) c != Oxbbbb && i < len; i++)
c=c << 8 | fgetc(ifp);
while ((i+=4) < len-5)
if (get4() == 257 8& (i=len) 8&& (c = (get4(),fgetc(ifp))) < 3)
flip = "065"[c]-'0";

}

if (tag == 0x10 && type == 4)
unique_id = get4();

if (tag == 0x11 && is_raw && !strncmp(make, "NIKON",5)) {
fseek (ifp, get4()+base, SEEK_SET);
parse_tiff_ifd (base);

3
if (tag == 0x14 && type == 7) {
if (len == 2560) {
fseek (ifp, 1248, SEEK_CUR);
goto get2_256;

3
fread (buf, 1, 10, ifp);
if (!strncmp(buf, "NRW ",4)) {
fseek (ifp, strcmp(buf+4,"0100") ? 46:1546, SEEK_CUR);

cam_mul[0] = get4() << 2;
cam_mul[1] = get4() + get4()
cam_mul[2] = get4() << 2;

3}
if (tag == 0x15 && type == 2 && is_raw)
fread (model, 64, 1, ifp)
if (strstr(make, "PENTAX")) {
if (tag == Ox1b) tag = 0x1018;
if (tag == 0x1c) tag = 0x1017;
}
if (tag == 0x1d)
while ((c = fgetc(ifp)) && c != EOF)
serial = serialx10 + (isdigit(c) ? ¢ - '0' : ¢ % 10);
if (tag == 0x29 && type == 1) {
c = wbi < 18 ? "012347800000005896"[wbi]-'0"' : 0O;
fseek (ifp, 8 + c*32, SEEK_CUR);
FORC4 cam_mullc * (c >> 1) * 1] = get4();
}
if (tag == 0x3d 8& type == 3 &8& len == 4)
FORC4 cblack[c * ¢ >> 1] = get2() >> (14-tiff_bps);
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if (tag == 0x81 && type == 4) {
data_offset = get4();
fseek (ifp, data_offset + 41, SEEK_SET);
raw_height = get2() * 2;
raw_width = get2();
filters = 0x61616161;
}
if ((tag == 0x81 && type == 7) ||
(tag == 0x100 && type == 7) ||
(tag == 0x280 && type == 1)) {
thumb_offset = ftell(ifp)
thumb_length = len;

3}
if (tag == 0x88 && type == 4 && (thumb_offset = get4()))
thumb_offset += base;
if (tag == 0x89 && type == 4)
thumb_length = get4();
if (tag == 0x8c || tag == 0x96)
meta_offset = ftell(ifp);
if (tag == 0x97) {
for (i=0; i < 4; i++)
ver97 = ver97 * 10 + fgetc(ifp)-'0";
switch (ver97) {
case 100:
fseek (ifp, 68, SEEK_CUR);
FORC4 cam_mul[(c >> 1) | ((c & 1) << 1)] = get2();
break;
case 102:
fseek (ifp, 6, SEEK_CUR);
FORC4 cam_mullc * (c >> 1)] = get2()
break;
case 103:
fseek (ifp, 16, SEEK_CUR);
FORC4 cam_mullc] = get2();
3
if (ver97 >= 200) {
if (ver97 != 205) fseek (ifp, 280, SEEK_CUR);
fread (buf97, 324, 1, ifp);

3}

if (tag == 0Oxal && type == 7) {
order = 0x4949;
fseek (ifp, 140, SEEK_CUR);
FORC3 cam_mullc] = get4()

3}

if (tag == 0xa4 && type == 3) {
fseek (ifp, wbix48, SEEK_CUR);
FORC3 cam_mullc] = get2()

3}
if (tag == 0xa7 8& (unsigned) (ver97-200) < 17) {

ci = xlat[@][serial & oxff];
cj = xlat[1][fgetc(ifp)*fgetc(ifp)~fgetc(ifp)rfgetc(ifp)]
ck = 0x60;

for (i=0; i < 324; i++)
buf97[i] *= (cj += ci * ck++);
i = "66666>666;6A;:;55"[ver97-200] - '0";
FORC4 cam_mullc * (¢ >> 1) *~ (1 & 1)] =
sget2 (buf97 + (i & -2) + cx2);
3}

if (tag == 0x200 && len == 3)
shot_order = (get4(),get4());

if (tag == 0x200 && len == 4)
FORC4 cblack[c * ¢ >> 1] = get2();

if (tag == 0x201 && len == 4)
FORC4 cam_mullc * (c >> 1)] = get2();
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5427
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if (tag == 0x220 && type == 7)
meta_offset = ftell(ifp);
if (tag == 0x401 && type == 4 && len == 4)
FORC4 cblack[c * ¢ >> 1] = get4();
if (tag == 0xe01) { /* Nikon Capture Note */
order = 0x4949;
fseek (ifp, 22, SEEK_CUR);
for (offset=22; offset+22 < len; offset += 22+i) {
tag = getd();
fseek (ifp, 14, SEEK_CUR);
i = getda()-4;
if (tag == 0x76a43207) flip = get2();
else fseek (ifp, i, SEEK_CUR);
3

}
if (tag == 0xe80 && len == 256 && type == 7) {
fseek (ifp, 48, SEEK_CUR)
cam_mul[0] = get2() * 508 * 1.078 / 0x10000;
cam_mul[2] = get2() * 382 * 1.173 / 0x10000;
3
if (tag == 0xf00 && type == 7) {
if (len == 614)
fseek (ifp, 176, SEEK_CUR);
else if (len == 734 || len == 1502)
fseek (ifp, 148, SEEK_CUR);
else goto next;
goto get2_256;

3
if ((tag == 0x1011 && len == 9) || tag == 0x20400200)
for (i=0; i < 3; i++)
FORC3 cmatrix[illc] = ((short) get2()) / 256.0;
if ((tag == 0x1012 || tag == 0x20400600) && len == 4)
FORC4 cblack[c * ¢ >> 1] = get2();
if (tag == 0x1017 || tag == 0x20400100)
cam_mul[@] = get2() / 256.0;
if (tag == 0x1018 || tag == 0x20400100)
cam_mul[2] = get2() / 256.0;
if (tag == 0x2011 && len == 2) {

order = 0x4d4d;
cam_mul[0] = get2() / 256.0;
cam_mul[2] = get2() / 256.0;
3}
if ((tag | 0x70) == 0x2070 && (type == 4 || type == 13))
fseek (ifp, get4()+base, SEEK_SET);
if (tag == 0x2020 && !strncmp(buf,"OLYMP",5))
parse_thumb_note (base, 257, 258);
if (tag == 0x2040)
parse_makernote (base, 0x2040);
if (tag == 0xb028) {
fseek (ifp, get4()+base, SEEK_SET);
parse_thumb_note (base, 136, 137);

if (tag == 0x4001 && len > 500) {

i = len == 582 ? 50 : len == 653 ? 68 : len == 5120 ? 142 :

fseek (ifp, i, SEEK_CUR);
FORC4 cam_mullc * (c >> 1)] = get2();
for (i+=18; i <= len; i+=10) {
get2Q);
FORC4 sraw_mul[c * (c >> 1)] = get2Q);
if (sraw_mul[1] == 1170) break;
3
}
if (tag == 0x4021 8& get4() && get4())
FORC4 cam_mul[c] = 1024;
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5454, if (tag == 0xa021)

5455. FORC4 cam_mullc * (c >> 1)] = get4();

5456. if (tag == 0xa028)

5457. FORC4 cam_mullc * (c >> 1)] -= get4();

5458. if (tag == 0xb001)

5459. unique_id = get2();

5460. next:

5461. fseek (ifp, save, SEEK_SET);

5462.

5463. quit:

5464. order = sorder;

5465. }

5466.

5467. /*

5468. Since the TIFF DateTime string has no timezone information,
5469. assume that the camera's clock was set to Universal Time.
5470. */

5471.void CLASS get_timestamp (int reversed)

5472.{

5473. struct tm t;

5474. char str[20];

5475. int i;

5476.

5477. str[19] = 0;

5478. if (reversed)

5479. for (i=19; i--; ) str[i] = fgetc(ifp);

5480. else

5481. fread (str, 19, 1, ifp);

5482. memset (&t, 0, sizeof t);

5483. if (sscanf (str, "%d:%d:%d %d:%d:%d", &t.tm_year, &t.tm_mon,
5484. &t.tm_mday, &t.tm_hour, &t.tm_min, &t.tm_sec) != 6)
5485. return;

5486. t.tm_year -= 1900;

5487. t.tm_mon -= 1;

5488. t.tm_isdst = -1;

5489. if (mktime(&t) > @)

5490. timestamp = mktime(&t);

5491.}

5492.

5493.void CLASS parse_exif (int base)

5494, {

5495. unsigned kodak, entries, tag, type, len, save, c;

5496. double expo;

5497.

5498. kodak = !strncmp(make, "EASTMAN",7) && tiff_nifds < 3;

5499. entries = get2();

5500. while (entries--) {

5501. tiff_get (base, &tag, &type, &len, &save);

5502. switch (tag) {

5503. case 33434: tiff_ifd[tiff_nifds-1].shutter =

5504. shutter = getreal(type); break;
5505. case 33437: aperture = getreal(type); break;
5506. case 34855: iso_speed = get2(); break;
5507. case 36867:

5508. case 36868: get_timestamp(0); break;
5509. case 37377: if ((expo = -getreal(type)) < 128)

5510. tiff_ifd[tiff_nifds-1].shutter =

5511. shutter = pow (2, expo); break;
5512. case 37378: aperture = pow (2, getreal(type)/2); break;
5513. case 37386: focal_len = getreal(type); break;
5514. case 37500: parse_makernote (base, 0); break;
5515. case 40962: if (kodak) raw_width = get4(); break;
5516. case 40963: if (kodak) raw_height = get4(); break;
5517. case 41730:

5518. if (getd() == 0x20002)
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5519. for (exif_cfa=c=0; c < 8; c+=2)

5520. exif_cfa |= fgetc(ifp) * 0x01010101 << c;

5521. ¥

5522. fseek (ifp, save, SEEK_SET);

5523.

5524.%}

5525.

5526.void CLASS parse_gps (int base)

5527.{

5528. unsigned entries, tag, type, len, save, c;

5529.

5530. entries = get2();

5531. while (entries--) {

5532. tiff_get (base, &tag, &type, &len, &save);

5533. switch (tag) {

5534. case 1: case 3: case 5:

5535. gpsdatal29+tag/2] = getc(ifp); break;
5536. case 2: case 4: case 7:

5537. FORC(6) gpsdataltag/3x6+c] = get4(); break;
5538. case 6:

5539. FORC(2) gpsdatal[18+c] = get4(); break;
5540. case 18: case 29:

5541, fgets ((char *) (gpsdata+14+tag/3), MIN(len,12), ifp);
5542.

5543. fseek (ifp, save, SEEK_SET);

5544, '}

5545. %}

5546.

5547.void CLASS romm_coeff (float romm_cam[3]1[31)

5548. {

5549. static const float rgb_romm[31[3]1 = /* ROMM == Kodak ProPhoto */
5550. { { 2.034193, -0.727420, -0.306766 },

5551. { -0.228811, 1.231729, -0.002922 1},

5552. { -0.008565, -0.153273, 1.161839 } };

5553. int i, j, k;

5554.

5555. for (i=0; i < 3; i++)

5556. for (j=0; j < 3; j++)

5557. for (cmatrix[i][j] = k=0; k < 3; k++)

5558. cmatrix[i][j] += rgb_romm[il[k] * romm_cam[k1[j];
5559. %}

5560.

5561.void CLASS parse_mos (int offset)

5562. {

5563. char data[40];

5564. int skip, from, i, c, neut[4], planes=0, frot=0;

5565. static const char *mod[] =

5566. { "","DCB2","Volare","Cantare","CMost","Valeo 6","Valeo 11","Valeo 22",
5567. "Valeo 11p","Valeo 17","","Aptus 17","Aptus 22", "Aptus 75", "Aptus 65",
5568. "Aptus 54S","Aptus 65S","Aptus 75S","AFi 5","AFi 6", "AFi 7",
5569. "AFi-II 7","Aptus-II 7","", "Aptus-II 6","","", "Aptus-II 10","Aptus-II 5",
5570. e wwwn waAntus-IT 10R", "Aptus-II 8","" "Aptus-II 12","" "AFi-II 12" };
5571. float romm_cam[3][3];

5572.

5573. fseek (ifp, offset, SEEK_SET);

5574. while (1) {

5575. if (get4() !'= 0x504b5453) break;

5576. getd();

5577. fread (data, 1, 40, ifp);

5578. skip = get4(Q);

5579. from = ftell(ifp);

5580. if (!strcmp(data, "JPEG_preview_data")) {

5581. thumb_offset = from;

5582. thumb_length = skip;

5583. }
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5584. if (!strcmp(data,"icc_camera_profile")) {

5585. profile_offset = from;

5586. profile_length = skip;

5587. }

5588. if (!strcmp(data, "ShootObj_back_type")) {

5589. fscanf (ifp, "%d", &i);

5590. if ((unsigned) i < sizeof mod / sizeof (*mod))
5591. strcpy (model, mod[il);

5592.

5593. if (!strcmp(data,"icc_camera_to_tone_matrix")) {
5594. for (i=0; i < 9; i++)

5595. ((float *)romm_cam)[i] = int_to_float(get4());
5596. romm_coeff (romm_cam);

5597. 3}

5598. if (!strcmp(data, "CaptProf_color_matrix")) {
5599. for (i=0; i < 9; i++)

5600. fscanf (ifp, "%f", (float *)romm_cam + i);
5601. romm_coeff (romm_cam);

5602.

5603 . if (!strcmp(data, "CaptProf_number_of_planes"))
5604 . fscanf (ifp, "%d", &planes);

5605. if (!strcmp(data, "CaptProf_raw_data_rotation"))
5606. fscanf (ifp, "%d", &flip);

5607. if (!strcmp(data, "CaptProf_mosaic_pattern"))
5608. FORC4 {

5609. fscanf (ifp, "%d", &i);

5610. if (i == 1) frot = ¢ * (c > 1);

5611. }

5612. if (!strcmp(data,"ImgProf_rotation_angle")) {
5613. fscanf (ifp, "%d", &i);

5614. flip = i - flip;

5615. 3

5616. if (!strcmp(data, "NeutObj_neutrals") && !'cam_mul[0]) {
5617. FORC4 fscanf (ifp, "%d", neut+c);

5618. FORC3 cam_mullc] = (float) neut[0] / neut[c+1];
5619. }

5620. if (!strcmp(data, "Rows_data"))

5621. load_flags = get4();

5622. parse_mos (from);

5623. fseek (ifp, skip+from, SEEK_SET);

5624. }

5625. if (planes)

5626. filters = (planes == 1) * 0x01010101 *

5627. (uchar) "\x94\x61\x16\x49"[(flip/90 + frot) & 3];
5628.}

5629.

5630.void CLASS linear_table (unsigned len)

5631.{

5632. int i;

5633. if (len > 0x1000) len = 0x1000;

5634. read_shorts (curve, len);

5635. for (i=len; i < 0x1000; i++)

5636. curveli] = curvel[i-11;

5637. maximum = curve[0xfff];

5638. %

5639.

5640.void CLASS parse_kodak_ifd (int base)

5641. {

5642. unsigned entries, tag, type, len, save;

5643. int i, c, wbi=-2, wbtemp=6500;

5644. float mul[3]={1,1,1}, num;

5645. static const int wbtag[] = { 64037,64040,64039,64041,-1,-1,64042
5646 .

5647. entries = get2();

5648. if (entries > 1024) return;
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5649. while (entries--) {

5650. tiff_get (base, &tag, &type, &len, &save);

5651. if (tag == 1020) wbi = getint(type);

5652. if (tag == 1021 && len == 72) { /* WB set in software
5653. fseek (ifp, 40, SEEK_CUR)

5654. FORC3 cam_mul[c] = 2048.0 / get2();

5655. wbi = -2;

5656. 3

5657. if (tag == 2118) wbtemp = getint(type);

5658. if (tag == 2120 + wbi && wbi >= @)

5659. FORC3 cam_mul[c] = 2048.0 / getreal(type);
5660. if (tag == 2130 + wbi)

5661. FORC3 mul[c] = getreal(type);

5662. if (tag == 2140 + wbi && wbi >= 0)

5663. FORC3 {

5664. for (num=i=0; i < 4; i++)

5665. num += getreal(type) * pow (wbtemp/100.0, i);
5666. cam_mul[c] = 2048 / (num * mullc1);

5667. }

5668. if (tag == 2317) linear_table (len);

5669. if (tag == 6020) iso_speed = getint(type);

5670. if (tag == 64013) wbi = fgetc(ifp);

5671. if ((unsigned) wbi < 7 8& tag == wbtag[wbil)
5672. FORC3 cam_mul[c] = get4()

5673. if (tag == 64019) width = getint(type);

5674. if (tag == 64020) height = (getint(type)+1) & -2;
5675. fseek (ifp, save, SEEK_SET);

5676. 3}

5677.}

5678.

5679.void CLASS parse_minolta (int base);

5680.int CLASS parse_tiff (int base)

5681.

5682.int CLASS parse_tiff_ifd (int base)

5683.{

5684. wunsigned entries, tag, type, len, plen=16, save;

5685. int ifd, use_cm=0, cfa, i, j, c, ima_len=0;

5686. char software[64], *cbuf, *cp;

5687. uchar cfa_pat[16], cfa_pc[]1 ={ 0,1,2,3 }, tab[256];
5688. double cc[4][4], cm[4][3], cam_xyz[41[3], num;

5689. double ab[1={ 1,1,1,1 }, asn[] =1{ 0,0,0,0 }, xyz[]1={1,1,1 };
5690. unsigned sony_curve[] = { 0,0,0,0,0,4095 };

5691. unsigned xbuf, sony_offset=0, sony_length=0, sony_key=0;
5692. struct jhead jh;

5693. FILE #*sfp;

5694.

5695. if (tiff_nifds >= sizeof tiff_ifd / sizeof tiff_ifd[@])
5696. return 1;

5697. ifd = tiff_nifds++;

5698. for (j=0; j < 4; j++)

5699. for (i=0; i < 4; i++)

5700. ccljIli]l =i == j;

5701. entries = get2();

5702. if (entries > 512) return 1;

5703. while (entries--) {

5704. tiff_get (base, &tag, &type, &len, &save);

5705. switch (tag) {

5706. case 5: width = get2(); break;

5707. case 6: height = get2(); break;

5708. case 7: width += get2(); break;

5709. case 9: if ((i = get2())) filters = i; break;
5710. case 17: case 18:

5711. if (type == 3 && len == 1)

5712. cam_mul[(tag-17)*2] = get2() / 256.0;

5713. break;
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5714.
5715.
5716.
5717.
5718.
5719.
5720.
5721.
5722.
5723.
5724.
5725.
5726.
5727.
5728.
5729.
5730.
5731.
5732.
5733.
5734.
5735.
5736.
5737.
5738.
5739.
5740.
5741.
5742.
5743.
5744.
5745.
5746.
5747.
5748.
5749.
5750.
5751.
5752.
5753.
5754.
5755.
5756.
5757.
5758.
5759.
5760.
5761.
5762.
5763.
5764.
5765.
5766.
5767.
5768.
5769.
5770.
5771.
5772.
5773.
5774.
5775.
5776.
5777.
5778.

case 23:
if (type == 3) iso_speed = get2()
break;

case 28: case 29: case 30:
cblack[tag-28] = get2()
cblack[3] = cblack[11];
break;

case 36: case 37: case 38:
cam_mul[tag-36] = get2();
break;

case 39:
if (len < 50 || cam_mul[0]) break;
fseek (ifp, 12, SEEK_CUR);
FORC3 cam_mullc] = get2Q);
break;

case 46:
if (type != 7 || fgetc(ifp) != oxff || fgetc(ifp) != 0xd8) break;
thumb_offset = ftell(ifp) - 2;
thumb_length = len;
break;

case 61440: /* Fuji HS10 table */
fseek (ifp, get4()+base, SEEK_SET);
parse_tiff_ifd (base);

break;
case 2: case 256: case 61441: /* ImageWidth */
tiff_ifd[ifd].width = getint(type);
break;
case 3: case 257: case 61442: /* ImageHeight */
tiff_ifd[ifd].height = getint(type);
break;
case 258: /* BitsPerSample */
case 61443:

tiff_ifd[ifd].samples = len & 7;
if ((tiff_ifd[ifd].bps = getint(type)) > 32)
tiff_ifd[ifd].bps = 8;
if (tiff_bps < tiff_ifd[ifd].bps)
tiff_bps = tiff_ifd[ifd].bps;
break;
case 61446:
raw_height
load_flags
break;
case 259: /* Compression */
tiff_ifd[ifd].comp = getint(type);
break;
case 262: /* PhotometricInterpretation */
tiff_ifd[ifd].phint = get2();
break;
case 270: /* ImageDescription */
fread (desc, 512, 1, ifp);
break;
case 271: /* Make */
fgets (make, 64, ifp);
break;
case 272: /* Model */
fgets (model, 64, ifp);
break;
case 280: /* Panasonic RW2 offset */
if (type != 4) break;
load_raw = &CLASS panasonic_load_raw;
load_flags = 0x2008;

getd() ? 24:80;

case 273: /* StripOffset */
case 513: /* JpeglFOffset */
case 61447:

tiff_ifd[ifd].offset = get4()+base;
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if (Mtiff_ifd[ifd].bps && tiff_ifd[ifd].offset > 0) {
fseek (ifp, tiff_ifd[ifd].offset, SEEK_SET);
if (1jpeg_start (&jh, 1)) {

tiff_ifd[ifd].comp = 6;

tiff_ifd[ifd].width = jh.wide;
tiff_ifd[ifd].height = jh.high;
tiff_ifd[ifd].bps = jh.bits;

tiff_ifd[ifd].samples = jh.clrs;

if (!(jh.sraw || (jh.clrs & 1)))
tiff_ifd[ifd].width *= jh.clrs;

if ((tiff_ifd[ifd].width > 4xtiff_ifd[ifd].height) & ~jh.clrs) {
tiff_ifd[ifd].width /= 2;
tiff_ifd[ifd].height *= 2;

i = order;
parse_tiff (tiff_ifd[ifd].offset + 12);
order = i;
3
3
break;
case 274: /* Orientation */
tiff_ifd[ifd].flip = "50132467"[get2() & 7]-'0'
break;
case 277: /* SamplesPerPixel */
tiff_ifd[ifd].samples = getint(type) & 7;
break;
case 279: /* StripByteCounts */
case 514:
case 61448:
tiff_ifd[ifd].bytes = getd();
break;
case 61454:
FORC3 cam_mul[(4-c) % 3] = getint(type);
break;
case 305: case 11: /* Software */

fgets (software, 64, ifp);

if (!strncmp(software, "Adobe",5) ||
I'strncmp(software, "dcraw",5) ||
I'strncmp(software, "UFRaw",5) ||
Istrncmp(software, "Bibble",6) ||
I'strncmp(software, "Nikon Scan",10) ||
Istrcmp (software,"Digital Photo Professional"))

is_raw = 0;

break;

case 306: /* DateTime */
get_timestamp(0);
break;

case 315: /* Artist */
fread (artist, 64, 1, ifp);
break;

case 322: /* TileWidth */
tiff_ifd[ifd].tile_width = getint(type);
break;

case 323: /* TilelLength */
tiff_ifd[ifd].tile_length = getint(type);
break;

case 324: /* TileOffsets */

tiff_ifd[ifd].offset = len > 1 ? ftell(ifp) : get4()
if (len == 1)
tiff_ifd[ifd].tile_width = tiff_ifd[ifd].tile_length = 0;
if (len == 4) {
load_raw = &CLASS sinar_4shot_load_raw;
is_raw = 5;
}

break;
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case 330: /* SubIFDs */

if (!strcmp(model, "DSLR-A100") && tiff_ifd[ifd].width =

load_raw = &CLASS sony_arw_load_raw;
data_offset = getd4()+base;
ifd++; break;

3
while (len--) {
i = ftell(ifp);
fseek (ifp, get4()+base, SEEK_SET);
if (parse_tiff_ifd (base)) break;
fseek (ifp, i+4, SEEK_SET);
}
break;
case 400:
strcpy (make, "Sarnoff");
maximum = Oxfff;
break;
case 28688:
FORC4 sony_curvel[c+1] = get2() >> 2 & Oxfff;
for (i=0; i < 5; i++)
for (j = sony_curve[il+1; j <= sony_curve[i+1]; j++)
curvel[j] = curvelj-1] + (1 << i);
break;
case 29184: sony_offset
case 29185: sony_length
case 29217: sony_key
case 29264:
parse_minolta (ftell(ifp))
raw_width = 0;
break;
case 29443:
FORC4 cam_mul[c * (c < 2)] = get2();
break;
case 29459:
FORC4 cam_mul[c] = get2();
i = (cam_mul[1] == 1024 && cam_mul[2] == 1024) << 1;
SWAP (cam_mul[i],cam_mul[i+1])
break;
case 33405: /* Model2 */
fgets (model2, 64, ifp);
break;

get4(); break;
get4(); break;
get4(); break;

= 3872) {

case 33421: /* CFARepeatPatternDim */

if (get2() == 6 && get2() == 6)
filters = 9;
break;
case 33422: /* CFAPattern */
if (filters == 9) {
FORC(36) ((char *)xtrans)[c] = fgetc(ifp) & 3;
break;
3
case 64777: /* Kodak P-series */
if ((plen=len) > 16) plen = 16;
fread (cfa_pat, 1, plen, ifp);
for (colors=cfa=i=0; i < plen && colors < 4; i++) {
colors += !(cfa & (1 << cfa_pat[i]));
cfa |= 1 << cfa_pat[i];

}
if (cfa == 070) memcpy (cfa_pc,"\003\004\005",3);
if (cfa == 072) memcpy (cfa_pc,"\005\003\004\001",4);
goto guess_cfa_pc;
case 33424:
case 65024:
fseek (ifp, getd4()+base, SEEK_SET);
parse_kodak_ifd (base);
break;

/x CMY */
/% GMCY */
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5909. case 33434: /* ExposureTime */

5910. tiff_ifd[ifd].shutter = shutter = getreal(type);

5911. break;

5912. case 33437: /* FNumber */

5913. aperture = getreal(type);

5914. break;

5915. case 34306: /* Leaf white balance */
5916. FORC4 cam_mull[c * 1] = 4096.0 / get2();

5917. break;

5918. case 34307: /* Leaf CatchLight color matrix */
5919. fread (software, 1, 7, ifp);

5920. if (strncmp(software, "MATRIX",6)) break;

5921. colors = 4;

5922. for (raw_color = i=0; i < 3; i++) {

5923. FORC4 fscanf (ifp, "%f", &rgb_cam[i1[c*11);

5924. if (luse_camera_wb) continue;

5925. num = 0;

5926. FORC4 num += rgb_cam[i][c];

5927. FORC4 rgb_cam[i][c] /= num;

5928. }

5929. break;

5930. case 34310: /* Leaf metadata */
5931. parse_mos (ftell(ifp));

5932. case 34303:

5933. strcpy (make, "Leaf");

5934. break;

5935. case 34665: /* EXIF tag */

5936. fseek (ifp, get4()+base, SEEK_SET);

5937. parse_exif (base);

5938. break;

5939. case 34853: /* GPSInfo tag */

5940. fseek (ifp, get4()+base, SEEK_SET);

5941. parse_gps (base);

5942. break;

5943. case 34675: /* InterColorProfile */
5944. case 50831: /* AsShotICCProfile */
5945. profile_offset = ftell(ifp);

5946. profile_length = len;

5947. break;

5948. case 37122: /* CompressedBitsPerPixel */
5949. kodak_cbpp = get4();

5950. break;

5951. case 37386: /* Focallength */

5952. focal_len = getreal(type);

5953. break;

5954. case 37393: /* ImageNumber */

5955, shot_order = getint(type);

5956. break;

5957. case 37400: /* old Kodak KDC tag */
5958. for (raw_color = i=0; i < 3; i++) {

5959. getreal(type);

5960. FORC3 rgb_cam[i][c] = getreal(type);

5961. }

5962. break;

5963. case 40976:

5964. strip_offset = get4();

5965. switch (tiff_ifd[ifd].comp) {

5966. case 32770: load_raw = &CLASS samsung_load_raw; break;
5967. case 32772: load_raw = &CLASS samsung2_load_raw; break;
5968. case 32773: load_raw = &CLASS samsung3_load_raw; break;
5969. }

5970. break;

5971. case 46275: /* Imacon tags */

5972. strcpy (make, "Imacon");

5973. data_offset = ftell(ifp);
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5974. ima_len = len;

5975. break;

5976. case 46279:

5977. if (!ima_len) break;

5978. fseek (ifp, 38, SEEK_CUR);

5979. case 46274:

5980. fseek (ifp, 40, SEEK_CUR);

5981. raw_width = get4();

5982. raw_height = get4();

5983. left_margin = get4() & 7;

5984. width = raw_width - left_margin - (get4() & 7);
5985. top_margin = get4() & 7;

5986. height = raw_height - top_margin - (get4() & 7);
5987. if (raw_width == 7262) {

5988. height = 5444;

5989. width = 7244;

5990. left_margin = 7;

5991. 3

5992. fseek (ifp, 52, SEEK_CUR);

5993. FORC3 cam_mull[c] = getreal(11);

5994. fseek (ifp, 114, SEEK_CUR);

5995. flip = (get2() >> 7) % 90;

5996. if (width * height * 6 == ima_len) {

5997. if (flip % 180 == 90) SWAP(width,height);
5998. raw_width = width;

5999. raw_height = height;

6000. left_margin = top_margin = filters = flip = 0;
6001. }

6002. sprintf (model, "Ixpress %d-Mp", height*width/1000000);
6003. load_raw = &CLASS imacon_full_load_raw;

6004. if (filters) {

6005. if (left_margin & 1) filters = 0x61616161;
6006. load_raw = &CLASS unpacked_load_raw;

6007. 3

6008. maximum = Oxffff;

6009. break;

6010. case 50454: /* Sinar tag */
6011. case 50455:

6012. if (!(cbuf = (char *) malloc(len))) break;

6013. fread (cbuf, 1, len, ifp);

6014. for (cp = cbuf-1; cp & cp < cbuf+len; cp = strchr(cp, '\n'))
6015. if (!strncmp (++cp,"Neutral ",8))

6016. sscanf (cp+8, "%f %f %f", cam_mul, cam_mul+1, cam_mul+2);
6017. free (cbuf);

6018. break;

6019. case 50458:

6020. if (!make[0]) strcpy (make, "Hasselblad");

6021. break;

6022. case 50459: /* Hasselblad tag */
6023. i = order;

6024. j = ftell(ifp);

6025. c = tiff_nifds;

6026. order = get2();

6027. fseek (ifp, j+(get2(),get4()), SEEK_SET);

6028. parse_tiff_ifd (j);

6029. maximum = Oxffff;

6030. tiff_nifds = c;

6031. order = 1i;

6032. break;

6033. case 50706: /* DNGVersion */
6034. FORC4 dng_version = (dng_version << 8) + fgetc(ifp);
6035. if (!make[@]) strcpy (make, "DNG");

6036. is_raw = 1;

6037. break;

6038. case 50708: /* UniqueCameraModel */
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if (model[@]) break;
fgets (make, 64, ifp);
if ((cp = strchr(make,' ")) {
strcpy(model, cp+1);
*cp = 0;
}
break;
case 50710: /* CFAPlaneColor */
if (filters == 9) break;
if (len > 4) len = 4;
colors = len;
fread (cfa_pc, 1, colors, ifp);
. guess_cfa_pc:
FORCC tab[cfa_pc[c]] = c;
cdesc[c] = 0;
for (i=16; i--; )
filters = filters << 2 | tab[cfa_pat[i % plen]];
filters -= !filters;
break;
case 50711: /* CFALayout */
if (get2() == 2) fuji_width = 1;
break;
case 291:
case 50712: /* LinearizationTable */
linear_table (len);
break;
case 50713: /* BlackLevelRepeatDim */
cblack[4] = get2(Q);
cblack[5] = get2();
if (cblack[4] * cblack[5] > sizeof cblack / sizeof *cblack - 6)
cblack[4] = cblack[5] = 1;

break;
case 61450:
cblack[4] = cblack[5] = MIN(sqgrt(len),64);
case 50714: /* BlackLevel */

if (!(cblack[4] * cblack[51))
cblack[4] = cblack[5] = 1;

FORC (cblack[4] * cblack[5])
cblack[6+c] = getreal(type);

black = 0;

break;
case 50715: /* BlackLevelDeltaH */
case 50716: /* BlackLevelDeltaV */

for (num=i=0; i < (len & Oxffff); i++)
num += getreal(type);
black += num/len + 0.5;

break;

case 50717: /* WhitelLevel */
maximum = getint(type);
break;

case 50718: /* DefaultScale */

pixel_aspect = getreal(type);
pixel_aspect /= getreal(type);

break;
case 50721: /* ColorMatrixl */
case 50722: /* ColorMatrix2 */

FORCC for (j=0; j < 3; j++)
cmlc]lj] = getreal(type);

use_cm = 1;

break;
case 50723: /* CameraCalibrationl */
case 50724: /* CameraCalibration2 */

for (i=0; i < colors; i++)
FORCC cc[illc] = getreal(type);
break;



6104. case 50727: /* AnalogBalance */

6105. FORCC ab[c] = getreal(type);

6106. break;

6107. case 50728: /* AsShotNeutral */
6108. FORCC asn[c] = getreal(type);

6109. break;

6110. case 50729: /* AsShotWhiteXY */
6111. xyz[0] = getreal(type);

6112. xyz[1] = getreal(type);

6113. xyz[2] = 1 - xyz[0] - xyz[1];

6114. FORC3 xyz[c] /= d65_white[cl;

6115. break;

6116. case 50740: /* DNGPrivateData */
6117. if (dng_version) break;

6118. parse_minolta (j = get4()+base);

6119. fseek (ifp, j, SEEK_SET);

6120. parse_tiff_ifd (base);

6121. break;

6122. case 50752:

6123. read_shorts (cr2_slice, 3);

6124. break;

6125. case 50829: /* ActiveArea */
6126. top_margin = getint(type);

6127. left_margin = getint(type);

6128. height = getint(type) - top_margin;

6129. width = getint(type) - left_margin;

6130. break;

6131. case 50830: /* MaskedAreas */
6132. for (i=0; i < len && i < 32; i++)

6133. ((int *)mask)[i] = getint(type);

6134. black = 0;

6135. break;

6136. case 51009: /* Opcodelist2 */
6137. meta_offset = ftell(ifp);

6138. break;

6139. case 64772: /* Kodak P-series */
6140. if (len < 13) break;

6141. fseek (ifp, 16, SEEK_CUR);

6142. data_offset = getd();

6143. fseek (ifp, 28, SEEK_CUR);

6144. data_offset += get4();

6145. load_raw = &CLASS packed_load_raw;

6146. break;

6147. case 65026:

6148. if (type == 2) fgets (model2, 64, ifp);

6149. }

6150. fseek (ifp, save, SEEK_SET);

6151. }

6152. if (sony_length && (buf = (unsigned *) malloc(sony_length))) {
6153. fseek (ifp, sony_offset, SEEK_SET);

6154. fread (buf, sony_length, 1, ifp);

6155. sony_decrypt (buf, sony_length/4, 1, sony_key);

6156. sfp = ifp;

6157. if ((ifp = tmpfile())) {

6158. fwrite (buf, sony_length, 1, ifp);

6159. fseek (ifp, 0, SEEK_SET);

6160. parse_tiff_ifd (-sony_offset);

6161. fclose (ifp);

6162. 3

6163. ifp = sfp;

6164. free (buf);

6165. 1}

6166. for (i=0; i < colors; i++)

6167. FORCC cc[i][c] *= ab[il;

6168. if (use_cm) {
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}

6182.
.int CLASS parse_tiff (int base)

6183
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{
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6197.
.void CLASS apply_tiff()

6198
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{
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FORCC for (i=0; i < 3; i++)
for (cam_xyz[c][i]=j=0; j < colors; j++)
cam_xyz[c][i] += cc[cI[j] * em[jI[i] * xyz[i];
cam_xyz_coeff (cmatrix, cam_xyz)

if (asnf0]) {
cam_mul[3] = 0;
FORCC cam_mullfc] = 1 / asn[c];

if (luse_cm)
FORCC pre_mullc] /= cclcllc];
return 0;

int doff;

fseek (ifp, base, SEEK_SET);
order = get2();
if (order != 0x4949 && order != 0x4d4d) return 0;
get2();
while ((doff = get4())) {
fseek (ifp, doff+base, SEEK_SET);
if (parse_tiff_ifd (base)) break;
}

return 1;

int max_samp=0, ties=0, os, ns, raw=-1, thm=-1, i;
struct jhead jh;

thumb_misc = 16;

if (thumb_offset) {
fseek (ifp, thumb_offset, SEEK_SET);
if (1jpeg_start (&jh, 1)) {

thumb_misc = jh.bits;
thumb_width = jh.wide;
thumb_height = jh.high;

}
3
for (i=tiff_nifds; i--; ) {
if (tiff_ifd[i].shutter)
shutter = tiff_ifd[i].shutter;
tiff_ifd[i].shutter = shutter;

for (i=0; i < tiff_nifds; i++) {
if (max_samp < tiff_ifd[i].samples)
max_samp = tiff_ifd[i].samples;
if (max_samp > 3) max_samp = 3;
os = raw_widthxraw_height;
ns = tiff_ifd[i].width*tiff_ifd[i].height;
if (tiff_bps) {
os *= tiff_bps;
ns *= tiff_ifd[i].bps;

}
if ((tiff_ifd[iJ.comp != 6 || tiff_ifd[i].samples != 3) &&
(tiff_ifd[i].width | tiff_ifd[i].height) < 0x10000 &&
ns 8& ((ns > os & (ties = 1)) ||
(ns == os && shot_select == ties++))) {

raw_width = tiff_ifd[i].width;
raw_height = tiff_ifd[i].height;
tiff_bps = tiff_ifd[i].bps;



6234. tiff_compress = tiff_ifd[i].comp;

6235. data_offset = tiff_ifd[i].offset;
6236. tiff_flip = tiff_ifd[i].flip;

6237. tiff_samples = tiff_ifd[i].samples;
6238. tile_width = tiff_ifd[i].tile_width;
6239. tile_length = tiff_ifd[i].tile_length;
6240. shutter = tiff_ifd[i].shutter
6241. raw = i;

6242. }

6243. }

6244. if (is_raw == 1 && ties) is_raw = ties;
6245. if (!tile_width ) tile_width = INT_MAX;
6246. if (!tile_length) tile_length = INT_MAX;

6247. for (i=tiff_nifds; i--; )
6248. if (tiff_ifd[i].flip) tiff_flip = tiff_ifd[i].flip;
6249. if (raw >= 0 && !load_raw)

6250. switch (tiff_compress) {

6251. case 32767:

6252. if (tiff_ifd[raw].bytes == raw_widthxraw_height) {

6253. tiff_bps = 12;

6254. maximum = 4095;

6255. load_raw = &CLASS sony_arw2_load_raw; break;
6256. 3

6257. if (tiff_ifd[raw].bytes*8 != raw_width*raw_height*tiff_bps) {
6258. raw_height += 8;

6259. load_raw = &CLASS sony_arw_load_raw; break;
6260. 3

6261. load_flags = 79;

6262. case 32769:

6263. load_flags++;

6264. case 32770:

6265. case 32773: goto slr;

6266. case 0: case 1:

6267. if (!strncmp(make, "OLYMPUS",7) &&

6268. tiff_ifd[raw].bytes*2 == raw_widthxraw_height*3)

6269. load_flags = 24;

6270. if (!strcmp(make, "SONY") && tiff_bps < 14 &&

6271. tiff_ifd[raw].bytes == raw_width*raw_heightx2)

6272. tiff_bps = 14;

6273. if (tiff_ifd[raw].bytes*5 == raw_width*raw_height*8) {

6274. load_flags = 81;

6275. tiff_bps = 12;

6276. } slr:

6277. switch (tiff_bps) {

6278. case 8: load_raw = &CLASS eight_bit_load_raw; break;
6279. case 12: if (tiff_ifd[raw].phint == 2)

6280. load_flags = 6;

6281. load_raw = &CLASS packed_load_raw; break;
6282. case 14: load_raw = &CLASS packed_load_raw;

6283. if (tiff_ifd[raw].bytes*4 == raw_widthxraw_heightx7) break;
6284. load_flags = 0;

6285. case 16: load_raw = &CLASS unpacked_load_raw;

6286. if (!strncmp(make, "OLYMPUS",7) &&

6287. tiff_ifd[raw].bytes*7 > raw_width*raw_height)
6288. load_raw = &CLASS olympus_load_raw;

6289. 3

6290. if (filters == 9 && tiff_ifd[raw].bytes*8 < raw_width*raw_heightxtiff_bps)
6291. load_raw = &CLASS fuji_xtrans_load_raw;

6292. break;

6293. case 6: case 7: case 99:

6294. load_raw = &CLASS lossless_jpeg_load_raw; break;
6295. case 262:

6296. load_raw = &CLASS kodak_262_load_raw; break;
6297. case 34713:

6298. if ((raw_width+9)/10*16*raw_height == tiff_ifd[raw].bytes) {



6299.
6300.
6301.
6302.
6303.
6304.
6305.
6306.
6307.
6308.
6309.
6310.
6311.
6312.
6313.
6314.
6315.
6316.
6317.
6318.
6319.
6320.
6321.
6322.
6323.
6324.
6325.
6326.
6327.
6328.
6329.
6330.
6331.
6332.
6333.
6334.
6335.
6336.
6337.
6338.
6339.
6340.
6341.
6342.
6343.
6344.
6345.
6346.
6347.
6348.
6349.
6350.
6351.
6352.
6353.
6354.
6355.
6356.
6357.
6358.
6359.
6360.
6361.
6362.
6363.
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load_raw = &CLASS packed_load_raw;
load_flags = 1;

-

load_raw = &CLASS packed_load_raw;

else if (raw_width*raw_height*3 == tiff_ifd[raw].bytes*2) {

if (model[0] == 'N') load_flags = 80;

—

else if (raw_width*raw_height*3 == tiff_ifd[raw].bytes) {

load_raw = &CLASS nikon_yuv_load_raw;

gamma_curve (1/2.4, 12.92, 1, 4095);
memset (cblack, @, sizeof cblack)
filters = 0;

-

load_raw = &CLASS unpacked_load_raw;
load_flags = 4;
order = 0x4d4d;

} else
load_raw = &CLASS nikon_load_raw;
case 65535:
load_raw = &CLASS pentax_load_raw;
case 65000:

switch (tiff_ifd[raw].phint) {

case 2: load_raw = &CLASS kodak_rgb_
case 6: load_raw = &CLASS kodak_ycbcr_load_raw; filters
case 32803: load_raw = &CLASS kodak_

3
case 32867: case 34892: break;
default: is_raw = 0;

if (!dng_version)

else if (raw_width*raw_height*2 == tiff_ifd[raw].bytes) {

break;

break;

load_raw; filters

S

S

)

65000_load_raw;

if ( (tiff_samples == 3 && tiff_ifd[raw].bytes && tiff_bps != 14 &&

(tiff_compress & -16) != 32768)

|| (tiff_bps == 8 && strncmp(make, "Phase",5) &&
Istrcasestr(make, "Kodak") 8& !strstr(model2, "DEBUG RAW")))

is_raw = 0;
for (i=0; i < tiff_nifds; i++)

if (i !'= raw && tiff_ifd[i].samples == max_samp &&
tiff_ifd[i].width * tiff_ifd[i].height / (SQR(tiff_ifd[i].bps)+1) >
thumb_width * thumb_height / (SQR(thumb_misc)+1)

&& tiff_ifd[i].comp != 34892) {
thumb_width = tiff_ifd[i].width;
thumb_height tiff_ifd[i].height;
thumb_offset = tiff_ifd[i].offset;
thumb_length = tiff_ifd[i].bytes;
thumb_misc tiff_ifd[i].bps;
thm = i;

3
if (thm >= 0) {
thumb_misc |= tiff_ifd[thm].samples << 5;
switch (tiff_ifd[thm].comp) {
case 0:
write_thumb = &CLASS layer_thumb;
break;
case 1:
if (tiff_ifd[thm].bps <= 8)
write_thumb = &CLASS ppm_thumb;
else if (!strcmp(make,"Imacon"))
write_thumb = &CLASS ppm16_thumb;
else

thumb_load_raw = &CLASS kodak_thumb_

break;
case 65000:

thumb_load_raw = tiff_ifd[thm].phint =

&CLASS kodak_ycbcr_load_raw :

load_raw;

=6 7
&CLASS kodak_rgb_load_raw;

break;
break;



6364.

6365.void CLASS parse_minolta (int base)

6366. {

6367. int save, tag, len, offset, high=0, wide=0, i, c;
6368. short sorder=order;

6369.

6370. fseek (ifp, base, SEEK_SET);

6371. if (fgetc(ifp) || fgetc(ifp)-'M' || fgetc(ifp)-'R') return;
6372. order = fgetc(ifp) * 0x101;

6373. offset = base + get4() + 8;

6374. while ((save=ftell(ifp)) < offset) {

6375. for (tag=i=0; i < 4; i++)

6376. tag = tag << 8 | fgetc(ifp);

6377. len = get4();

6378. switch (tag) {

6379. case 0x505244: /* PRD */
6380. fseek (ifp, 8, SEEK_CUR);

6381. high = get2();

6382. wide = get2();

6383. break;

6384. case 0x574247: /* WBG */
6385. getd();

6386. i = strcmp(model, "DiMAGE A200") ? 0:3;

6387. FORC4 cam_mul[c * (c >> 1) *~ i] = get2()

6388. break;

6389. case 0x545457: /x TTW %/
6390. parse_tiff (ftell(ifp))

6391. data_offset = offset;

6392. i

6393. fseek (ifp, save+len+8, SEEK_SET);

6394. }

6395. raw_height = high;

6396. raw_width = wide;

6397. order = sorder;

6398. 7}

6399.

6400. /*

6401. Many cameras have a "debug mode" that writes JPEG and raw
6402. at the same time. The raw file has no header, so try to
6403. to open the matching JPEG file and read its metadata.
6404. */

6405. void CLASS parse_external_jpeg()

6406. {

6407. const char *file, *ext;

6408. char *jname, *jfile, *jext;

6409. FILE *save=ifp;

6410.

6411. ext = strrchr (ifname, '.');

6412. file = strrchr (ifname, '/');

6413. if (!file) file = strrchr (ifname, '\\');

6414. if (!file) file = ifname-1;

6415. file++;

6416. if (lext || strlen(ext) != 4 || ext-file != 8) return;
6417. jname = (char *) malloc (strlen(ifname) + 1);

6418. merror (jname, "parse_external_jpeg()");

6419. strcpy (jname, ifname);

6420. jfile = file - ifname + jname;

6421. jext = ext - ifname + jname;

6422. if (strcasecmp (ext, ".jpg")) {

6423. strcpy (jext, isupper(ext[1]) ? ".JPG":".jpg");
6424. if (isdigit(xfile)) {

6425. memcpy (jfile, file+4, 4)

6426. memcpy (jfile+4, file, 4);

6427.

6428. } else
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...\n"), jname);

6429. while (isdigit(x--jext)) {

6430. if (xjext != '9') {

6431. (*jext)++;

6432. break;

6433. i

6434. *jext = '0';

6435. T

6436. if (strcmp (jname, ifname)) {

6437. if ((ifp = fopen (jname, "rb"))) {

6438. if (verbose)

6439. fprintf (stderr,_("Reading metadata from %s
6440. parse_tiff (12);

6441. thumb_offset = 0;

6442. is_raw = 1;

6443. fclose (ifp);

6444. 3

6445. '}

6446. if (!timestamp)

6447 . fprintf (stderr,_("Failed to read metadata from %s\n"), jname);
6448. free (jname);

6449. ifp = save;

6450. }

6451.

6452. /*

6453. CIFF block 0x1030 contains an 8x8 white sample.
6454.  Load this into white[]J[] for use in scale_colors().
6455. */

6456. void CLASS ciff_block_1030()

6457. {

6458. static const ushort key[] = { 0x410, 0x45f3 };
6459. int i, bpp, row, col, vbits=0;

6460. unsigned long bitbuf=0;

6461.

6462. if ((get2(),get4()) != 0x80008 || !get4()) return;
6463. bpp = get20);

6464. if (bpp != 10 && bpp != 12) return;

6465. for (i=row=0; row < 8; row++)

6466. for (col=0; col < 8; col++) {

6467. if (vbits < bpp) {

6468. bitbuf = bitbuf << 16 | (get2() * key[i++ & 11);
6469. vbits += 16;

6470. 3

6471. white[row][col] = bitbuf >> (vbits -= bpp) & ~(-1 << bpp);
6472.

6473.}

6474.

6475. /*

6476. Parse a CIFF file, better known as Canon CRW format.
6477. */

6478.void CLASS parse_ciff (int offset, int length, int depth)
6479. {

6480. int tboff, nrecs, c, type, len, save, wbi=-1;
6481. ushort key[] = { 0x410, 0x45f3 };

6482.

6483. fseek (ifp, offset+length-4, SEEK_SET);

6484. thoff = get4() + offset;

6485. fseek (ifp, tboff, SEEK_SET);

6486. nrecs = get2();

6487. if ((nrecs | depth) > 127) return;

6488. while (nrecs--) {

6489. type = get2Q);

6490. len = get4();

6491. save = ftell(ifp) + 4;

6492. fseek (ifp, offset+get4(), SEEK_SET);

6493. if ((((type >> 8) + 8) | 8) == 0x38)
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6494.
6495.
6496.
6497.
6498.
6499.
6500.
6501.
6502.
6503.
6504.
6505.
6506 .
6507.
6508.
6509.
6510.
6511.
6512.
6513.
6514.
6515.
6516.
6517.
6518.
6519.
6520.
6521.
6522.
6523.
6524.
6525.
6526.
6527.
6528.
6529.
6530.
6531.
6532.
6533.
6534.
6535.
6536.
6537.
6538.
6539.
6540.
6541.
6542.
6543.
6544.
6545.
6546 .
6547.
6548.
6549.
6550.
6551.
6552.
6553.
6554.
6555.
6556.
6557.
6558.

parse_ciff (ftell(ifp), len, depth+1); /* Parse a sub-table */
if (type == 0x0810)

fread (artist, 64, 1, ifp);
if (type == 0x080a) {

fread (make, 64, 1, ifp);

fseek (ifp, strlen(make) - 63, SEEK_CUR);

fread (model, 64, 1, ifp);

3}
if (type == 0x1810) {
width = get4();
height = get4();
pixel_aspect = int_to_float(get4());
flip = get4(Q);

if (type == 0x1835) /* Get the decoder table */
tiff_compress = get4();

if (type == 0x2007) {
thumb_offset = ftell(ifp);

thumb_length = len;

3

if (type == 0x1818) {
shutter = pow (2, -int_to_float((get4(),get4())));
aperture = pow (2, int_to_float(get4())/2);

3
if (type == 0x102a) {
iso_speed = pow (2, (getd4(),get2())/32.0 - 4) % 50;
aperture pow (2, (get2(),(short)get2())/64.0);
shutter = pow (2,-((short)get2())/32.0);
wbi = (get2(),get2());
if (wbi > 17) wbi = 0;
fseek (ifp, 32, SEEK_CUR);
if (shutter > 1e6) shutter = get2()/10.0;

3}
if (type == 0x102c) {
if (get2() > 512) { /* Pro9o, G1 */
fseek (ifp, 118, SEEK_CUR);
FORC4 cam_mul[c * 2] = get2();
} else { /* G2, 530, S40 */
fseek (ifp, 98, SEEK_CUR);
FORC4 cam_mul[c * (c >> 1) *~ 1] = get2()
3

}
if (type == 0x0032) {
if (len == 768) { /* EOS D30 */
fseek (ifp, 72, SEEK_CUR);
FORC4 cam_mul[c * (c >> 1)] = 1024.0 / get2();

if (Iwbi) cam_mul[@] = -1; /* use my auto white balance */
} else if (!cam_mul[@]) {
if (get2() == key[01) /% Prol, G6, S60, S70 */

¢ = (strstr(model, "Pro1") ?
"012346000000000000" : "01345:000000006008" ) [wbil-'0'+ 2;
else { /* G3, G5, S§45, S50 */
c = "023457000000006000" [wbi]-'0Q"
key[@] = key[1] = 0;

3
fseek (ifp, 78 + c*8, SEEK_CUR);
FORC4 cam_mullc * (c >> 1) *~ 1] = get2() * key[c & 17;
if (lwbi) cam_mul[@] = -1;
3

3

if (type == 0x10a9) { /% D60, 10D, 300D, and clones */
if (len > 66) wbi = "0134567028"[wbi]-'0";
fseek (ifp, 2 + wbix8, SEEK_CUR);
FORC4 cam_mul[c * (c >> 1)] = get2();

3
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6559.
6560.
6561.
6562.
6563.
6564.
6565.
6566.
6567.
6568.
6569.
6570.
6571.
6572.
6573.
6574.
.#ifdef LOCALTIME
6576.
6577.
. #endif
6579.
6580.

6575

6578

6581.

}

6582.
.void CLASS parse_rollei()

6583

6584.

{

6585.
6586.
6587.
6588.
6589.
6590.
6591.
6592.
6593.
6594.
6595.
6596.
6597.
6598.
6599.
6600.
6601.
6602.
6603 .
6604.
6605.
6606 .
6607 .
6608 .
6609.
6610.
6611.
6612.
6613.
6614.
6615.
6616.
6617.
6618.

6619.

}

6620.
.void CLASS parse_sinar_ia()

6621

6622.

{

6623.

104

if (type == 0x1030 && (0x18040 >> whi & 1))

ciff_block_1030(); /% all that don't have 0x10a9 */
if (type == 0x1031) {

raw_width = (get2(),get20));

raw_height = get2();

}
if (type == 0x5029) {
focal_len = len >> 16;
if ((len & Oxffff) == 2) focal_len /= 32;

if (type == 0x5813) flash_used
if (type == 0x5814) canon_ev

int_to_float(len);
int_to_float(len);

if (type == 0x5817) shot_order = len;
if (type == 0x5834) unique_id = len;
if (type == 0x580e) timestamp = len;
if (type == 0x180e) timestamp = getd()

if ((type | 0x4000) == 0x580e)
timestamp = mktime (gmtime (&timestamp))

fseek (ifp, save, SEEK_SET);

char line[128], *val;
struct tm t;

fseek (ifp, 0, SEEK_SET);
memset (&t, 0, sizeof t);
do {
fgets (line, 128, ifp);
if ((val = strchr(line,'=")))
*val++ = 0;
else
val = line + strlen(line);
if (!stremp(line, "DAT"))
sscanf (val, "%d.%d.%d", &t.tm_mday, &t.tm_mon, &t.tm_year)
if (!strcmp(line,"TIM"))
sscanf (val, "%d:%d:%d", &t.tm_hour, &t.tm_min, &t.tm_sec);
if (!strcmp(line, "HDR"))
thumb_offset = atoi(val);
if (!strcmp(line,"x "))
raw_width = atoi(val);
if (Istremp(line,"Y "))
raw_height = atoi(val);
if (!strcmp(line,"TX "))
thumb_width = atoi(val)
if (!stremp(line,"TY "))
thumb_height = atoi(val);
} while (strncmp(line, "EOHD",4));
data_offset = thumb_offset + thumb_width * thumb_height * 2;
t.tm_year -= 1900;
t.tm_mon -= 1;
if (mktime(&t) > 0)
timestamp = mktime(&t);
strcpy (make, "Rollei");
strcpy (model, "d530flex");
write_thumb = &CLASS rollei_thumb;

int entries, off;



6624.
6625.
6626 .
6627.
6628.
6629.
6630.
6631.
6632.
6633.
6634.
6635.
6636.
6637.
6638.
6639.
6640.
6641.
6642.
6643.
6644.
6645.
6646 .
6647 .
6648 .
6649.
6650.
6651.}
6652.

char str[8], *cp;

order = 0x4949;

fseek (ifp, 4, SEEK_SET);
entries = get4();

fseek (ifp, get4(), SEEK_SET);
while (entries--) {

}

of f = get4(); get4();
fread (str, 8, 1, ifp);

if (!strcmp(str,"META")) meta_offset =
if (!strcmp(str,"THUMB")) thumb_offset =
if (!strcmp(str,"RAWO"))  data_offset =

fseek (ifp, meta_offset+20, SEEK_SET);
fread (make, 64, 1, ifp);

make[63] = 0;

if ((cp = strchr(make,' '))) {

strcpy (model, cp+1);

xcp = 0
raw_width = get2();
raw_height = get2();

load_raw = &CLASS unpacked_load_raw;
thumb_width = (get4(),get2());
thumb_height = get2();

write_thumb = &CLASS ppm_thumb;
maximum = @x3fff;

6653.void CLASS parse_phase_one (int base)

6654. {
6655.
6656 .
6657.
6658.
6659.
6660.
6661.
6662.
6663.
6664.
6665.
6666 .
6667 .
6668.
6669.
6670.
6671.
6672.
6673.
6674.
6675.
6676.
6677.
6678.
6679.
6680.
6681.
6682.
6683.
6684.
6685.
6686 .
6687.
6688.

of f;
of f;
of f;

unsigned entries, tag, type, len, data, save, i, c;
float romm_cam[3][3];
char *cp;

memset (&ph1, 0, sizeof phl);

fseek (ifp, base, SEEK_SET);

order = get4() & Oxffff;

if (getd4() >> 8 != 0x526177) return;
fseek (ifp, get4()+base, SEEK_SET);
entries = get4();

getd();

while (entries--) {

tag = getd();
type = getd();
len = get4(Q);
data = get4();
save = ftell(ifp);

fseek (ifp, base+data, SEEK_SET);
switch (tag) {
case 0x100: flip = "0653"[data & 3]-'0";
case 0x106:
for (i=0; i < 9; i++)
((float *)romm_cam)[i] = getreal(11);
romm_coeff (romm_cam);

break;
case 0x107:

FORC3 cam_mul[c] = getreal(11);

break;
case 0x108: raw_width = data;
case 0x109: raw_height = data;
case 0x10a: left_margin = data;
case 0x10b: top_margin = data;
case 0x10c: width = data;
case 0x10d: height = data;

/% "Raw" *x/

break;

break;
break;
break;
break;
break;
break;
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6689. case 0x10e: phl.format = data; break;

6690. case 0x10f: data_offset = datatbase; break;

6691. case 0x110: meta_offset = datatbase;

6692. meta_length = len; break;
6693. case 0x112: phl.key_off = save - 4; break;
6694. case 0x210: phl.tag_210 = int_to_float(data); break;
6695. case 0x21a: phl.tag_21la = data; break;
6696. case 0x21c: strip_offset = datatbase; break;
6697. case 0x21d: phl.black = data; break;
6698. case 0x222: phl.split_col = data; break;
6699. case 0x223: phl.black_col = datatbase; break;
6700. case 0x224: phl.split_row = data; break;
6701. case 0x225: phl.black_row = datatbase; break;
6702. case 0x301:

6703. model[63] = 0;

6704. fread (model, 1, 63, ifp);

6705. if ((cp = strstr(model," camera"))) *cp = 0;

6706. >

6707. fseek (ifp, save, SEEK_SET);

6708.

6709. load_raw = phl.format < 3 ?

6710. &CLASS phase_one_load_raw : &CLASS phase_one_load_raw_c;
6711. maximum = Oxffff;

6712. strcpy (make, "Phase One");

6713. if (model[0]) return;

6714. switch (raw_height) {

6715. case 2060: strcpy (model,"LightPhase"); break;

6716. case 2682: strcpy (model,"H 10"); break;

6717. case 4128: strcpy (model,"H 20"); break;

6718. case 5488: strcpy (model,"H 25"); break;

6719. }

6720.%}

6721.

6722.void CLASS parse_fuji (int offset)

6723.{

6724. unsigned entries, tag, len, save, c;

6725.

6726. fseek (ifp, offset, SEEK_SET);

6727. entries = get4();

6728. if (entries > 255) return;

6729. while (entries--) {

6730. tag = get2();

6731. len = get20);

6732. save = ftell(ifp);

6733. if (tag == 0x100) {

6734. raw_height = get2();

6735. raw_width = get2();

6736. } else if (tag == 0x121) {

6737. height = get2();

6738. if ((width = get2()) == 4284) width += 3;

6739. } else if (tag == 0x130) {

6740. fuji_layout = fgetc(ifp) >> 7;

6741. fuji_width = !(fgetc(ifp) & 8);

6742. } else if (tag == 0x131) {

6743. filters = 9;

6744. FORC(36) xtrans_abs[01[35-c] = fgetc(ifp) & 3;

6745. } else if (tag == 0x2ff0) {

6746. FORC4 cam_mullc * 1] = get2();

6747. } else if (tag == 0xc000 && len > 20000) {

6748. c = order;

6749. order = 0x4949;

6750. while ((tag = get4()) > raw_width);

6751. width = tag;

6752. height = get4();

6753. order = c;
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6754. }

6755. fseek (ifp, savet+len, SEEK_SET);

6756.

6757. height <<= fuji_layout;

6758. width >>= fuji_layout;

6759. %}

6760.

6761.int CLASS parse_jpeg (int offset)

6762.

6763. int len, save, hlen, mark;

6764.

6765. fseek (ifp, offset, SEEK_SET);

6766. if (fgetc(ifp) != Oxff || fgetc(ifp) != 0xd8) return 0;
6767.

6768. while (fgetc(ifp) == oxff 8& (mark = fgetc(ifp)) != 0xda) {
6769. order = 0x4d4d;

6770. len = get2() - 2;

6771. save = ftell(ifp);

6772. if (mark == 0xc@ || mark == 0xc3 || mark == 0xc9) {
6773. fgetc(ifp);

6774. raw_height = get2();

6775. raw_width = get2();

6776. T

6777. order = get2();

6778. hlen = get4();

6779. if (getd4() == 0x48454150) /% "HEAP" */
6780. parse_ciff (save+hlen, len-hlen, 0);

6781. if (parse_tiff (save+6)) apply_tiff();

6782. fseek (ifp, save+len, SEEK_SET);

6783. }

6784. return 1;

6785. %

6786.

6787.void CLASS parse_riff()

6788. {

6789. wunsigned i, size, end;

6790. char tagl[4], date[64], month[64];

6791. static const char mon[12]1[4] =

6792. { "Jan","Feb","Mar","Apr","May","Jun","Jul","Aug","Sep","Oct","Nov","Dec" };
6793. struct tm t;

6794.

6795. order = 0x4949;

6796. fread (tag, 4, 1, ifp);

6797. size = get4();

6798. end = ftell(ifp) + size;

6799. if (!memcmp(tag,"RIFF",4) || !memcmp(tag,"LIST",4)) {
6800. get4()

6801. while (ftell(ifp)+7 < end 8& !feof(ifp))

6802. parse_riff();

6803. 1} else if (!memcmp(tag,"'nctg",4)) {
6804. while (ftell(ifp)+7 < end) {

6805. i = get2Q);

6806. size = get2Q);

6807. if ((i+1) >> 1 == 10 && size == 20)

6808. get_timestamp(0);

6809. else fseek (ifp, size, SEEK_CUR);

6810. }

6811. 1} else if (!memcmp(tag,"IDIT",4) && size < 64) {

6812. fread (date, 64, 1, ifp);

6813. date[size] = 0;

6814. memset (&t, 0, sizeof t);

6815. if (sscanf (date, "%*s %s %d %d:%d:%d %d", month, &t.tm_mday,
6816. &t.tm_hour, &t.tm_min, &t.tm_sec, &t.tm_year) == 6) {
6817. for (i=0; i < 12 && strcasecmp(mon[i],month); i++);

6818. t.tm_mon = 1i;



6819. t.tm_year -= 1900;

6820. if (mktime(&t) > 0)

6821. timestamp = mktime(&t);
6822. }

6823. 1} else

6824. fseek (ifp, size, SEEK_CUR);
6825. %}

6826.

6827.void CLASS parse_crx (int end)
6828. {

6829. wunsigned i, save, size, tag, base;
6830. static int index=0, wide, high, off, len;
6831.

6832. order = 0x4d4d;

6833. while (ftell(ifp)+7 < end) {

6834. save = ftell(ifp);

6835. if ((size = get4()) < 8) break;

6836. switch (tag = get4()) {

6837. case 0x6d6f6f76: /* moov */
6838. case 0x7472616b: /* trak */
6839. case 0x6d646961: /* mdia */
6840. case 0x6d696e66: /* minf */
6841. case 0x7374626¢: /* sthl */
6842. parse_crx (save+size);

6843. break;

6844. case 0x75756964: /* uuid */
6845. switch (i=get4()) {

6846 . case Oxeaf42b5e: fseek (ifp, 8, SEEK_CUR);
6847. case 0x85c0b687: fseek (ifp, 12, SEEK_CUR);
6848. parse_crx (savetsize);

6849. 3

6850. break;

6851. case 0x434d5431: /* CMTT */
6852. case 0x434d5432: /* CMT2 */
6853. base = ftell(ifp);

6854 . order = get2();

6855. fseek (ifp, 6, SEEK_CUR);

6856. tag & 1 ? parse_tiff_ifd (base) : parse_exif (base);
6857. order = 0x4d4d;

6858. break;

6859. case 0x746b6864: /* tkhd */
6860. fseek (ifp, 12, SEEK_CUR);

6861. index = get4(Q);

6862. fseek (ifp, 58, SEEK_CUR);

6863. wide = get4();

6864. high = get4(Q);

6865. break;

6866. case 0x7374737a: /* stsz */
6867. len = (get4(),get4());

6868. break;

6869. case 0x63613634: /* co64 */
6870. fseek (ifp, 12, SEEK_CUR);

6871. of f = get4();

6872. switch (index) {

6873. case 1: /* 1 = full size, 2 = 27% size */
6874. thumb_width = wide;

6875. thumb_height = high;

6876. thumb_length = len;

6877. thumb_offset = off;

6878. break;

6879. case 3:

6880. raw_width = wide;

6881. raw_height = high;

6882. data_offset = off;

6883. load_raw = &CLASS canon_crx_load_raw;

108



6884.
6885.
6886.
6887.
6888.
6889.
6890.

6891.

}

6892.
.void CLASS parse_qt (int end)

6893

6894.

{

6895.
6896.
6897.
6898.
6899.
6900.
6901.
6902.
6903.
6904.
6905.
6906 .
6907.
6908 .
6909.
6910.

6911.

}

6912.
.void CLASS parse_smal (int offset, int fsize)

6913

6914.

{

6915.
6916.
6917.
6918.
6919.
6920.
6921.
6922.
6923.
6924.
6925.
6926.
6927.
6928.
6929.

6930.

}

6931.
.void CLASS parse_cine()

6932

6933.

{

6934.
6935.
6936.
6937.
6938.
6939.
6940.
6941.
6942.
6943.
6944.
6945.
6946 .
6947.
6948.

}

break;
case 0x50525657:

/* PRVW */

fseek (ifp, 6, SEEK_CUR);

3}
fseek (ifp, savet+size, SEEK_SET);

}

unsigned save, size;
char tagl[4];

order = 0x4d4d;

while (ftell(ifp)+7 < end) {

save = ftell(ifp);

if ((size = get4()) < 8) return;

fread (tag, 4, 1, ifp);

if (!memcmp(tag, "moov",4) ||
Imemcmp(tag, "udta",4) ||
Imemcmp(tag, "CNTH",4))

parse_qt (savetsize);

if (!memcmp(tag,"CNDA",4))
parse_jpeg (ftell(ifp));
fseek (ifp, save+size, SEEK_SET);

}

int ver;

fseek (ifp, offset+2, SEEK_SET);

order = 0x4949;
ver = fgetc(ifp);
if (ver == 6)

fseek (ifp, 5, SEEK_CUR);
if (getd() != fsize) return;
if (ver > 6) data_offset = get4();
get2Q);
get2Q);

raw_height = height =
raw_width = width =
strcpy (make, "SMal");

sprintf (model, "v%d %dx%d", ver, width, height);

if (ver == 6) load_raw
if (ver == 9) load_raw

&CLASS smal_v6_load_raw;
&CLASS smal_v9_load_raw;

unsigned off_head, off_setup, off_image, i;

order = 0x4949;

fseek (ifp, 4, SEEK_SET);

is_raw = get2() == 2;

fseek (ifp, 14, SEEK_CUR);

is_raw *= get4();
off_head = get4();
of f_setup = get4();
of f_image = get4();
timestamp = get4();

if ((i = get4())) timestamp = i;
fseek (ifp, off_head+4, SEEK_SET);

raw_width = get4();
raw_height = get4();
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6949. switch (get2(),get2()) {

6950. case 8: load_raw = &CLASS eight_bit_load_raw; break;
6951. case 16: load_raw = &CLASS unpacked_load_raw;
6952. }

6953. fseek (ifp, off_setup+792, SEEK_SET);
6954. strcpy (make, "CINE");

6955. sprintf (model, "%d", get4());

6956. fseek (ifp, 12, SEEK_CUR)

6957. switch ((i=get4()) & Oxffffff) {

6958. case 3: filters = 0x94949494; break;
6959. case 4: filters = 0x49494949; break;
6960. default: is_raw = 0;

6961.

6962. fseek (ifp, 72, SEEK_CUR)
6963. switch ((get4()+3600) % 360) {

6964. case 270: flip = 4; break;
6965. case 180: flip = 1; break;
6966. case 90: flip = 7; break;
6967. case 0: flip = 2;

6968. 1}

6969. cam_mul[0] = getreal(11);

6970. cam_mul[2] = getreal(11);

6971. maximum = ~(-1 << get4());

6972. fseek (ifp, 668, SEEK_CUR);

6973. shutter = get4()/1000000000.0;

6974. fseek (ifp, off_image, SEEK_SET);

6975. if (shot_select < is_raw)

6976. fseek (ifp, shot_select*8, SEEK_CUR);
6977. data_offset = (INT64) getd() + 8;
6978. data_offset += (INT64) getd() << 32;
6979.%

6980.

6981.void CLASS parse_redcine()

6982. {

6983. unsigned i, len, rdvo;

6984.

6985. order = 0x4d4d;

6986. is_raw = 0;

6987. fseek (ifp, 52, SEEK_SET);

6988. width = get4();

6989. height = get4();

6990. fseek (ifp, @, SEEK_END);

6991. fseek (ifp, -(i = ftello(ifp) & 511), SEEK_CUR);
6992. if (get4() != i || getd() != 0x52454f42) {

6993. fprintf (stderr,_("%s: Tail is missing, parsing from head...\n"), ifname);
6994. fseek (ifp, @, SEEK_SET);

6995. while ((len = get4()) != EOF) {

6996. if (get4() == 0x52454456)

6997. if (is_raw++ == shot_select)

6998. data_offset = ftello(ifp) - 8;

6999. fseek (ifp, len-8, SEEK_CUR);

7000. }

7001. 3} else {

7002. rdvo = get4();

7003. fseek (ifp, 12, SEEK_CUR);

7004. is_raw = get4(Q);

7005. fseeko (ifp, rdvo+8 + shot_selectx4, SEEK_SET);

7006. data_offset = get4();

7007. }

7008. %}

7009.

7010.char * CLASS foveon_gets (int offset, char *str, int len)
7011.{

7012. int i;

7013. fseek (ifp, offset, SEEK_SET);
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7014.
7015.
7016.
7017.
7018.3
7019.
.void CLASS parse_foveon()

7020

7021.

{

7022.
7023.
7024.
7025.
7026.
7027.
7028.
7029.
7030.
7031.
7032.
7033.
7034.
7035.
7036.
7037.
7038.
7039.
7040.
7041.
7042.
7043.
7044.
7045.
7046.
7047.
7048.
7049.
7050.
7051.
7052.
7053.
7054.
7055.
7056.
7057.
7058.
7059.
7060.
7061.
7062.
7063.
7064.
7065.
7066.
7067.
7068.
7069.
7070.
7071.
7072.
7073.
7074.
7075.
7076.
7077.
7078.

for (i=0; i < len-1; i++)

if ((str[i] = get2()) == @) break;
strfi] = 0;
return str;

int entries, img=0, off, len, tag, save, i, wide, high, pent,

char name[64], value[64];

order = 0x4949;

fseek (ifp, 36, SEEK_SET);
flip = get4();

fseek (ifp, -4, SEEK_END);
fseek (ifp, get4(), SEEK_SET);
if (getd() != 0x64434553) return; /* SECd */
entries = (get4(),get4());

while (entries--) {

/* Little-endian */

of f = get4();
len = get4();
tag = getd();

save = ftell(ifp);

fseek (ifp, off, SEEK_SET);

if (getd4() !'= (0x20434553 | (tag << 24))) return;
switch (tag) {

case 0x47414d49: /* IMAG */
case 0x32414d49: /* IMA2 */
fseek (ifp, 8, SEEK_CUR);
pent = get4();
wide = get4();

high = get4();
if (wide > raw_width && high > raw_height) {
switch (pent) {
case 5: load_flags = 1;
case 6: load_raw = &CLASS foveon_sd_load_raw;
case 30: load_raw = &CLASS foveon_dp_load_raw;
default: load_raw = 0;
3
raw_width = wide;
raw_height = high;
data_offset = off+28;
is_foveon = 1;
}
fseek (ifp, off+28, SEEK_SET);
if (fgetc(ifp) == oxff && fgetc(ifp) == 0Oxd8
&8 thumb_length < len-28) {
thumb_offset = off+28;
thumb_length = len-28;
write_thumb = &CLASS jpeg_thumb;

3

if (++img == 2 && !thumb_length) {
thumb_offset = off+24;
thumb_width = wide;
thumb_height = high;
write_thumb = &CLASS foveon_thumb;

break;

case 0x464d4143: /* CAMF */
meta_offset = of f+8;
meta_length = len-28;
break;

case 0x504f5250: /* PROP */
pent = (get4(),get4());
fseek (ifp, 12, SEEK_CUR);

break;
break;

poff[256][2];
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7079. of f += pent*8 + 24;

7080. if ((unsigned) pent > 256) pent=256;
7081. for (i=0; i < pent*2; i++)

7082. ((int *)poff)[i] = of f + getd()x2;
7083. for (i=0; i < pent; i++) {

7084. foveon_gets (poff[i][0], name, 64);
7085. foveon_gets (poff[i][1], value, 64);
7086. if (!strcmp (name, "IS0"))

7087. iso_speed = atoi(value);

7088. if (!strcmp (name, "CAMMANUF"))
7089. strcpy (make, value);

7090. if (!strcmp (name, "CAMMODEL"))
7091. strcpy (model, value);

7092. if (!strcmp (name, "WB_DESC"))

7093. strcpy (model2, value);

7094. if (!strcmp (name, "TIME"))

7095. timestamp = atoi(value);

7096. if (!strcmp (name, "EXPTIME"))

7097. shutter = atoi(value) / 1000000.0;
7098. if (!strcmp (name, "APERTURE"))
7099. aperture = atof(value);

7100. if (!strcmp (name, "FLENGTH"))

7101. focal_len = atof(value);

7102. }

7103. #ifdef LOCALTIME

7104. timestamp = mktime (gmtime (&timestamp))
7105. #endif

7106. }

7107. fseek (ifp, save, SEEK_SET);

7108. }

7109.%

7110.

7111. /%

7112. All matrices are from Adobe DNG Converter unless otherwise noted.
7113. */

7114.void CLASS adobe_coeff (const char *make, const char *model)
7115.{
7116. static const struct {

7117. const char *prefix;

7118. short black, maximum, trans[12];

7119. } table[] = {

7120. { "AgfaPhoto DC-833m", 0, 0, /* DIC */

7121. { 11438,-3762,-1115,-2409,9914,2497,-1227,2295,5300 } },
7122. { "Apple QuickTake", 0, 0, /* DIC */

7123. { 21392,-5653,-3353,2406,8010,-415,7166,1427,2078 } },
7124. { "Canon EOS D2000", @, 0,

7125. { 24542,-10860,-3401,-1490,11370,-297,2858,-605,3225 } 3},
7126. { "Canon EOS D6000", 0, O,

7127. { 20482,-7172,-3125,-1033,10410, -285,2542,226,3136 } },
7128. { "Canon EOS D30", 0, 0,

7129. { 9805,-2689,-1312,-5803,13064,3068,-2438,3075,8775 } },
7130. { "Canon EOS D60", 0, 0xfao0,

7131. { 6188,-1341,-890,-7168,14489,2937,-2640,3228,8483 } },
7132. { "Canon EOS 5DS", @, 0x3c96,

7133. { 6250,-711,-808,-5153,12794,2636,-1249,2198,5610 } },
7134. { "Canon EOS 5D Mark IV", 0, 0,

7135. { 6446,-366,-864,-4436,12204,2513,-952,2496,6348 } 1},
7136. { "Canon EOS 5D Mark III", @, ©0x3c80,

7137. { 6722,-635,-963,-4287,12460,2028,-908,2162,5668 } },
7138. { "Canon EOS 5D Mark II", @, @x3cfo,

7139. { 4716,603,-830,-7798,15474,2480,-1496,1937,6651 } 1,
7140. { "Canon EOS 5D", @, @xe6c,

7141. { 6347,-479,-972,-8297,15954,2480,-1968,2131,7649 } },
7142. { "Canon EOS 6D Mark II", 0, O,

7143. { 6875,-970,-932,-4691,12459,2501,-874,1953,5809 } 1},
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7144.
7145.
7146.
7147.
7148.
7149.
7150.
7151.
7152.
7153.
7154.
7155.
7156.
7157.
7158.
7159.
7160.
7161.
7162.
7163.
7164.
7165.
7166.
7167.
7168.
7169.
7170.
7.
7172.
7173.
7174.
7175.
7176.
n77.
7178.
7179.
7180.
7181.
7182.
7183.
7184.
7185.
7186.
7187.
7188.
7189.
7190.
7191.
7192.
7193.
7194.
7195.
7196.
7197.
7198.
7199.
7200.
7201.
7202.
7203.
7204.
7205.
7206.
7207.
7208.

e T T e T e T e T e T e T e T s T o T e T s T S S e T e T e T T e T e T e T e T e T e T e T e T e T e T

"Canon EOS 6D", 0, 0x3c82,

{ 7034,-804,-1014,-4420,12564,2058,-851,1994,5758 } 1},
"Canon EOS 7D Mark II", @, 0x3510,

{ 7268,-1082,-969,-4186,11839,2663,-825,2029,5839 } 1},
"Canon EOS 7D", @, 0x3510,

{ 6844,-996,-856,-3876,11761,2396,-593,1772,6198 } },
"Canon EOS 10D", @, 0xfa0,

{ 8197,-2000,-1118,-6714,14335,2592,-2536,3178,8266 } },
"Canon EOS 20Da", 0, 0,

{ 14155,-5065,-1382,-6550,14633,2039,-1623,1824,6561 } 1},
"Canon EOS 20D", @, oxfff,

{ 6599,-537,-891,-8071,15783,2424,-1983,2234,7462 } 1},
"Canon EOS 30D", 0, 0,

{ 6257,-303,-1000,-7880,15621,2396,-1714,1904,7046 } },
"Canon EOS 40D", 0, 0x3f60,

{ 6071,-747,-856,-7653,15365,2441,-2025,2553,7315 } },
"Canon EOS 50D", @, 0x3d93,

{ 4920,616,-593,-6493,13964,2784,-1774,3178,7005 } },
"Canon EOS 60D", 0, 0x2ff7,

{ 6719,-994,-925,-4408,12426,2211,-887,2129,6051 } },
"Canon EOS 70D", 0, 0x3bc7,

{ 7034,-804,-1014,-4420,12564,2058,-851,1994,5758 } },
"Canon EOS 77D", 0, 0,

{ 7377,-742,-998,-4235,11981,2549,-673,1918,5538 } 1},
"Canon EOS 8eD", 0, 0,

{ 7457,-671,-937,-4849,12495,2643,-1213,2354,5492 } },
"Canon EOS 100D", @, 0x350f,

{ 6602,-841,-939,-4472,12458,2247,-975,2039,6148 } },
"Canon EOS 200D", 0, 0,

{ 7377,-742,-998,-4235,11981,2549,-673,1918,5538 } 1},
"Canon EOS 300D", 0, oxfao,

{ 8197,-2000,-1118,-6714,14335,2592,-2536,3178,8266 } },
"Canon EOS 350D", 0, Oxfff,

{ 6018,-617,-965,-8645,15881,2975,-1530,1719,7642 } 1},
"Canon EOS 400D", 0, 0xe8e,

{ 7054,-1501,-990,-8156,15544,2812,-1278,1414,7796 } },
"Canon EOS 450D", @, 0x390d,

{ 5784,-262,-821,-7539,15064,2672,-1982,2681,7427 } },
"Canon EOS 500D", @, 0x3479,

{ 4763,712,-646,-6821,14399,2640,-1921,3276,6561 } 1},
"Canon EOS 550D", @, 0x3dd7,

{ 6941,-1164,-857,-3825,11597,2534,-416,1540,6039 } 1},
"Canon EOS 600D", @, 0x3510,

{ 6461,-907,-882,-4300,12184,2378,-819,1944,5931 } },
"Canon EOS 650D", @, 0x354d,

{ 6602,-841,-939,-4472,12458,2247,-975,2039,6148 } },
"Canon EOS 700D", @, 0x3c00,

{ 6602,-841,-939,-4472,12458,2247,-975,2039,6148 } 1},
"Canon EOS 750D", 0, 0x368e,

{ 6362,-823,-847,-4426,12109,2616,-743,1857,5635 } },
"Canon EOS 760D", @, 0x350f,

{ 6362,-823,-847,-4426,12109,2616,-743,1857,5635 } },
"Canon EOS 800D", 0, 0,

{ 6970,-512,-968,-4425,12161,2553,-739,1982,5601 } },
"Canon EOS 1000D", 0, 0Oxe43,

{ 6771,-1139,-977,-7818,15123,2928,-1244,1437,7533 } 1},
"Canon EOS 1100D", @, 0x3510,

{ 6444,-904,-893,-4563,12308,2535,-903,2016,6728 } },
"Canon EOS 1200D", @, 0x37c2,

{ 6461,-907,-882,-4300,12184,2378,-819,1944,5931 } },
"Canon EOS 1300D", 0, 0x3510,

{ 6939,-1016,-866,-4428,12473,2177,-1175,2178,6162 } },
"Canon EOS 1500D", 0, 0,

{ 8532,-701,-1167,-4095,11879,2508,-797,2424,7010 } },
"Canon EOS 3000D", 0, 0O,
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7209. { 6939,-1016,-866,-4428,12473,2177,-1175,2178,6162 } J,

7210. { "Canon EOS M6", 0, 0,

7211. { 8532,-701,-1167,-4095,11879,2508,-797,2424,7010 } },
7212. { "Canon EOS M5", 0, 0, /* also M50 */

7213. { 8532,-701,-1167,-4095,11879,2508,-797,2424,7010 } },
7214. { "Canon EOS M3", 0, 0,

7215. { 6362,-823,-847,-4426,12109,2616,-743,1857,5635 } 1},
7216. { "Canon EOS M100", 0, O,

7217. { 8532,-701,-1167,-4095,11879,2508,-797,2424,7010 } },
7218. { "Canon EOS M10", 0, 0,

7219. { 6400,-480,-888,-5294,13416,2047,-1296,2203,6137 } 3,
7220. { "Canon EOS M", 0, 0,

7221. { 6602,-841,-939,-4472,12458,2247,-975,2039,6148 } I},
7222. { "Canon E0S-1Ds Mark III", @, 0x3bbo,

7223. { 5859,-211,-930,-8255,16017,2353,-1732,1887,7448 } },
7224. { "Canon E0S-1Ds Mark II", 0, 0xe80,

7225. { 6517,-602,-867,-8180,15926,2378,-1618,1771,7633 } },
7226. { "Canon EOS-1D Mark IV", @, 0x3bb0,

7227. { 6014,-220,-795,-4109,12014,2361,-561,1824,5787 } },
7228. { "Canon E0S-1D Mark III", @, 0x3bbo,

7229. { 6291,-540,-976,-8350,16145,2311,-1714,1858,7326 } 1},
7230. { "Canon E0S-1D Mark II N", 0, 0xe80,

7231. { 6240,-466,-822,-8180,15825,2500,-1801,1938,8042 } },
7232. { "Canon EOS-1D Mark II", @, 0xe80,

7233. { 6264,-582,-724,-8312,15948,2504,-1744,1919,8664 } },
7234. { "Canon E0S-1DS", 0, 0xe20,

7235. { 4374,3631,-1743,-7520,15212,2472,-2892,3632,8161 } },
7236. { "Canon E0S-1D C", @, Ox3c4e,

7237. { 6847,-614,-1014,-4669,12737,2139,-1197,2488,6846 } },
7238. { "Canon EOS-1D X Mark II", 0, 0,

7239. { 7596,-978,-967,-4808,12571,2503,-1398,2567,5752 } 1},
7240. { "Canon EOS-1D X", @, 0x3cde,

7241. { 6847,-614,-1014,-4669,12737,2139,-1197,2488,6846 } },
7242. { "Canon E0S-1D", 0, 0xe20,

7243. { 6806,-179,-1020,-8097,16415,1687,-3267,4236,7690 } },
7244. { "Canon EOS C500", 853, 0, /* DJC */

7245. { 17851,-10604,922,-7425,16662,763,-3660,3636,22278 } },
7246. { "Canon PowerShot A530", 0, 0,

7247. {o01}13, /% don't want the A5 matrix */

7248. { "Canon PowerShot A50", 0, 0,

7249. { -5300,9846,1776,3436,684,3939, -5540,9879,6200, -1404,11175,217 } 3,
7250. { "Canon PowerShot A5", 0, 0,

7251. { -4801,9475,1952,2926,1611,4094,-5259,10164, 5947, -1554,10883,547 } 3,
7252. { "Canon PowerShot G10", 0, 0,

7253. { 11093,-3906,-1028,-5047,12492,2879,-1003,1750,5561 } 3,
7254. { "Canon PowerShot G11", 0, 0,

7255. { 12177,-4817,-1069,-1612,9864,2049,-98,850,4471 } 1},
7256. { "Canon PowerShot G12", 0, 0,

7257. { 13244,-5501,-1248,-1508,9858,1935,-270,1083,4366 } },
7258. { "Canon PowerShot G15", 0, 0,

7259. { 7474,-2301,-567,-4056,11456,2975,-222,716,4181 } },
7260. { "Canon PowerShot G16", 0, 0,

7261. { 8020,-2687,-682,-3704,11879,2052,-965,1921,5556 } 1},
7262. { "Canon PowerShot G1 X Mark III", 0, O,

7263. { 8532,-701,-1167,-4095,11879,2508,-797,2424,7010 } },
7264. { "Canon PowerShot G1 X", 0, 0,

7265. { 7378,-1255,-1043,-4088,12251,2048, -876,1946,5805 } },
7266. { "Canon PowerShot G1", 0, 0,

7267. { -4778,9467,2172,4743,-1141,4344, -5146,9908 6077, -1566,11051,557 } 3,
7268. { "Canon PowerShot G2", 0, 0,

7269. { 9087,-2693,-1049,-6715,14382,2537,-2291,2819,7790 } },
7270. { "Canon PowerShot G3 X", 0, 0,

7271. { 9701,-3857,-921,-3149,11537,1817,-786,1817,5147 } },
7272. { "Canon PowerShot G3", 0, 0,

7273. { 9212,-2781,-1073,-6573, 14189, 2605, -2300, 2844, 7664 } },
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"Canon PowerShot G5 X", 0, 0,

{ 9602,-3823,-937,-2984,11495,1675, -407,1415,5049 } },
"Canon PowerShot G5", 0, 0,

{ 9757,-2872,-933,-5972,13861,2301,-1622,2328,7212 } 1},
"Canon PowerShot G6", 0, 0,

{ 9877,-3775,-871,-7613,14807,3072,-1448,1305,7485 } },
"Canon PowerShot G7 X", 0, 0,

{ 9602,-3823,-937,-2984,11495,1675,-407,1415,5049 } 1},
"Canon PowerShot G9 X Mark II", 0, 0,

{ 10056, -4131,-944,-2576,11143,1625,-238,1294,5179 } 3},
"Canon PowerShot G9 X", 0, 0,

{ 9602,-3823,-937,-2984,11495,1675,-407,1415,5049 } 1},
"Canon PowerShot G9", 0, 0,

{ 7368,-2141,-598,-5621,13254,2625,-1418,1696,5743 } 1},
"Canon PowerShot Prol1", 0, 0,

{ 10062,-3522,-999,-7643,15117,2730,-765,817,7323 } },
"Canon PowerShot Pro70", 34, 0,

{ -4155,9818,1529,3939, -25, 4522, -5521,9870,6610, -2238,10873,1342 } 3,
"Canon PowerShot Pro9e", o0, 0,

{ -4963,9896,2235,4642,-987,4294,-5162,10011,5859,-1770,11230,577 } },
"Canon PowerShot S30", 0, 0,

{ 10566, -3652,-1129,-6552,14662,2006,-2197,2581,7670 } 3,
"Canon PowerShot S40", 0, 0,

{ 8510,-2487,-940,-6869,14231,2900,-2318,2829,9013 } },
"Canon PowerShot S45", 0, 0,

{ 8163,-2333,-955,-6682,14174,2751,-2077,2597,8041 } 1},
"Canon PowerShot S50", 0, 0,

{ 8882,-2571,-863,-6348,14234,2288,-1516,2172,6569 } },
"Canon PowerShot S60", 0, 0,

{ 8795,-2482,-797,-7804,15403,2573,-1422,1996,7082 } },
"Canon PowerShot S70", 0, 0,

{ 9976,-3810,-832,-7115,14463,2906,-901,989,7889 } },
"Canon PowerShot S90", 0, 0,

{ 12374,-5016,-1049,-1677,9902,2078,-83,852,4683 } 3,
"Canon PowerShot S95", 0, 0,

{ 13440,-5896,-1279,-1236,9598,1931,-180,1001,4651 } 1},
"Canon PowerShot S100", 0, 0,

{ 7968,-2565,-636,-2873,10697,2513,180,667,4211 } 3,
"Canon PowerShot S110", 0, 0,

{ 8039,-2643,-654,-3783,11230,2930,-206,690,4194 } },
"Canon PowerShot S120", 0, 0,

{ 6961,-1685,-695,-4625,12945,1836,-1114,2152,5518 } 3,
"Canon PowerShot SX1 IS", 0, 0,

{ 6578,-259,-502,-5974,13030,3309, -308,1058,4970 } 3},
"Canon PowerShot SX50 HS", 0, 0,

{ 12432,-4753,-1247,-2110,10691,1629,-412,1623,4926 } 1,
"Canon PowerShot SX60 HS", 0, 0,

{ 13161,-5451,-1344,-1989,10654,1531,-47,1271,4955 } },

"Canon PowerShot A3300", 0, 0, /* DJC */

{ 10826,-3654,-1023,-3215,11310,1906,0,999,4960 } 3,
"Canon PowerShot A470", 0, 0, /* DIC */

{ 12513,-4407,-1242,-2680,10276,2405,-878,2215,4734 } },
"Canon PowerShot A610", 0, 0, /* DIC */

{ 15591, -6402,-1592,-5365,13198,2168,-1300,1824,5075 } 3,
"Canon PowerShot A620", 0, 0, /* DIC */

{ 15265,-6193,-1558,-4125,12116,2010,-888,1639,5220 } },
"Canon PowerShot A630", 0, 0, /* DIC %/

{ 14201,-5308,-1757,-6087,14472,1617,-2191,3105,5348 } 3,
"Canon PowerShot A640", 0, 0, /* DIC */

{ 13124,-5329,-1390,-3602,11658,1944,-1612,2863,4885 } 1,
"Canon PowerShot A650", 0, 0, /* DIC */

{ 9427,-3036,-959,-2581,10671,1911,-1039,1982,4430 } 3,
"Canon PowerShot A720", 0, 0, /* DIC */

{ 14573,-5482,-1546,-1266,9799,1468,-1040,1912,3810 } },
"Canon PowerShot S3 IS", 0, 0, /* DJC */

115



7339.
7340.
7341.
7342.
7343.
7344.
7345.
7346.
7347.
7348.
7349.
7350.
7351.
7352.
7353.
7354.
7355.
7356.
7357.
7358.
7359.
7360.
7361.
7362.
7363.
7364.
7365.
7366.
7367.
7368.
7369.
7370.
7371.
7372.
7373.
7374.
7375.
7376.
7377.
7378.
7379.
7380.
7381.
7382.
7383.
7384.
7385.
7386.
7387.
7388.
7389.
7390.
7391.
7392.
7393.
7394.
7395.
7396.
7397.
7398.
7399.
7400.
7401.
7402.
7403.

116

L T e T e T T e T e T e T s T e T e T e T e S e e T e T e T e T e T e T e T e T e T e T

{ 14062,-5199,-1446,-4712,12470,2243,-1286,2028,4836 } 1},
"Canon PowerShot SX110 IS", @, @, /* DJC */
{ 14134,-5576,-1527,-1991,10719,1273,-1158,1929,3581 } },

"Canon PowerShot SX220", 0, 0, /* DIC */

{ 13898,-5076,-1447,-1405,10109,1297,-244,1860,3687 } },
"Canon IXUS 160", 0, 0, /* DIC */

{ 11657,-3781,-1136,-3544,11262,2283,-160,1219,4700 } },
"Casio EX-S20", 0, 0, /% DIC */

{ 11634,-3924,-1128,-4968,12954,2015,-1588,2648,7206 } 1},
"Casio EX-Z750", 0, 0, /* DIC */

{ 10819,-3873,-1099, -4903,13730,1175,-1755,3751,4632 } },
"Casio EX-Z10", 128, Oxfff, /% DIC */

{ 9790,-3338,-603,-2321,10222,2099,-344,1273,4799 } 1},
"CINE 650", @, 0,

{ 3390,480,-500,-800,3610,340,-550,2336,1192 } },
"CINE 660", 0, 0,

{ 3390,480,-500,-800,3610,340,-550,2336,1192 } },
"CINE", @, 0,

{ 20183,-4295,-423,-3940, 15330, 3985, -280,4870,9800 } },
"Contax N Digital", o, oxfle,

{ 7777,1285,-1053,-9280,16543,2916,-3677,5679,7060 } },
"DX0 ONE", 0, o,

{ 6596,-2079,-562,-4782,13016,1933,-970,1581,5181 } 1},
"Epson R-D1", 0, 0,

{ 6827,-1878,-732,-8429,16012,2564,-704,592,7145 } },
"Fujifilm E550", 0, 0,

{ 11044,-3888,-1120,-7248,15168,2208,-1531,2277,8069 } },
"Fujifilm E900", 0, O,

{ 9183,-2526,-1078,-7461,15071,2574,-2022,2440,8639 } },
"Fujifilm F5", 0, O,

{ 13690,-5358,-1474,-3369,11600,1998,-132,1554,4395 } },
"Fujifilm F6", 0, @,

{ 13690,-5358,-1474,-3369,11600,1998,-132,1554,4395 } },
"Fujifilm F77", 0, oxfe9,

{ 13690,-5358,-1474,-3369,11600,1998,-132,1554,4395 } },
"Fujifilm F7", @, 0,

{ 10004,-3219,-1201,-7036,15047,2107,-1863,2565,7736 } 3,
"Fujifilm F8", 0, 0,

{ 13690,-5358,-1474,-3369,11600,1998,-132,1554,4395 } },
"Fujifilm GFX 50S", 0, 0,

{ 11756,-4754,-874,-3056,11045,2305,-381,1457,6006 } },
"Fujifilm S100FS", 514, 0,

{ 11521,-4355,-1065, -6524,13767,3058, -1466,1984,6045 } },
"Fujifilm S1", 0, 0,

{ 12297,-4882,-1202,-2106,10691,1623,-88,1312,4790 } },
"Fujifilm S20Pro", 0, 0,

{ 10004,-3219,-1201,-7036,15047,2107,-1863,2565,7736 } 1},
"Fujifilm $20", 512, Ox3fff,

{ 11401,-4498,-1312,-5088,12751,2613,-838,1568,5941 } },
"Fujifilm S2Pro", 128, 0xf15,

{ 12492,-4690,-1402,-7033,15423,1647,-1507,2111,7697 } },
"Fujifilm S3Pro", @, 0Ox3dff,

{ 11807,-4612,-1294,-8927,16968,1988,-2120,2741,8006 } I,
"Fujifilm S5Pro", 0, 0,

{ 12300,-5110,-1304,-9117,17143,1998,-1947,2448,8100 } },
"Fujifilm S5000", 0, 0,

{ 8754,-2732,-1019,-7204,15069,2276,-1702,2334,6982 } },
"Fujifilm S5100", 0, 0,

{ 11940,-4431,-1255,-6766,14428,2542,-993,1165,7421 } },
"Fujifilm S5500", @, 0,

{ 11940, -4431,-1255,-6766,14428,2542,-993,1165,7421 } },
"Fujifilm S5200", 0, 0O,

{ 9636,-2804,-988,-7442,15040,2589,-1803,2311,8621 } },
"Fujifilm S5600", 0, 0,

{ 9636,-2804,-988,-7442,15040,2589,-1803,2311,8621 } },
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"Fujifilm S6", 0, 0,

{ 12628,-4887,-1401,-6861,14996,1962,-2198,2782,7091 } 1},
"Fujifilm S7000", @, O,

{ 10190,-3506,-1312,-7153, 15051, 2238, -2003,2399,7505 } },
"Fujifilm S9000", 0, 0,

{ 10491,-3423,-1145,-7385,15027, 2538, -1809,2275,8692 } J,
"Fujifilm S9500", 0, 0,

{ 10491,-3423,-1145,-7385,15027,2538,-1809,2275,8692 } 1},
"Fujifilm S9100", 0, 0,

{ 12343,-4515,-1285,-7165,14899,2435,-1895,2496,8800 } 1},
"Fujifilm S9600", @, O,

{ 12343,-4515,-1285,-7165,14899,2435,-1895,2496,8800 } 1,
"Fujifilm SL1000", 0, 0,

{ 11705,-4262,-1107,-2282,10791,1709,-555,1713,4945 } },
"Fujifilm IS-1", @, 0,

{ 21461,-10807,-1441,-2332,10599,1999,289,875,7703 } },
"Fujifilm IS Pro", 0, 0,

{ 12300,-5110,-1304,-9117,17143,1998,-1947,2448,8100 } 1},
"Fujifilm HS10 HS11", 0, Oxf68,

{ 12440,-3954,-1183,-1123,9674,1708,-83,1614,4086 } },
"Fujifilm HS2", 0, oxfef,

{ 13690,-5358,-1474,-3369,11600,1998,-132,1554,4395 } },
"Fujifilm HS3", 0, 0,

{ 13690,-5358,-1474,-3369,11600,1998,-132,1554,4395 } },
"Fujifilm HS50EXR", @, O,

{ 12085,-4727,-953,-3257,11489,2002,-511,2046,4592 } },
"Fujifilm F9QOEXR", @, O,

{ 12085,-4727,-953,-3257,11489,2002,-511,2046,4592 } },
"Fujifilm X100F", 0, 0O,

{ 11434,-4948,-1210,-3746,12042,1903,-666,1479,5235 } },
"Fujifilm X100S", 0, 0,

{ 10592,-4262,-1008,-3514,11355,2465,-870,2025,6386 } },
"Fujifilm X100T", @, O,

{ 10592,-4262,-1008,-3514,11355,2465,-870,2025,6386 } },
"Fujifilm X100", @, 0,

{ 12161,-4457,-1069,-5034,12874,2400,-795,1724,6904 } },
"Fujifilm X10", 0, 0,

{ 13509,-6199,-1254,-4430,12733,1865,-331,1441,5022 } },
"Fujifilm X20", 0, 0,

{ 11768,-4971,-1133,-4904,12927,2183,-480,1723,4605 } },
"Fujifilm X30", 0, 0,

{ 12328,-5256,-1144,-4469,12927,1675,-87,1291,4351 } },
"Fujifilm X70", @, 0,

{ 10450,-4329,-878,-3217,11105,2421,-752,1758,6519 } },
"Fujifilm X-Pro1", 0, 0,

{ 10413,-3996,-993,-3721,11640,2361,-733,1540,6011 } },
"Fujifilm X-Pro2", 0, 0,

{ 11434,-4948,-1210,-3746,12042,1903,-666,1479,5235 } },
"Fujifilm X-A10", 0, 0,

{ 11540,-4999,-991,-2949,10963,2278,-382,1049,5605 } },
"Fujifilm X-A20", @, O,

{ 11540,-4999,-991,-2949,10963,2278,-382,1049,5605 } },
"Fujifilm X-A1", @, 0,

{ 11086,-4555,-839,-3512,11310,2517,-815,1341,5940 } },
"Fujifilm X-A2", @, 0,

{ 10763,-4560,-917,-3346,11311,2322,-475,1135,5843 } },
"Fujifilm X-A3", 0, 0,

{ 12407,-5222,-1086,-2971,11116,2120,-294,1029,5284 } },
"Fujifilm X-A5", @, 0,

{ 11673,-4760,-1041,-3988,12058,2166,-771,1417,5569 } },
"Fujifilm X-E1", @, 0,

{ 10413,-3996,-993,-3721,11640,2361,-733,1540,6011 } },
"Fujifilm X-E2S", 0, O,

{ 11562,-5118,-961,-3022,11007,2311,-525,1569,6097 } },
"Fujifilm X-E2", 0, 0,
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{ 8458,-2451,-855,-4597,12447,2407,-1475,2482,6526 } },
"Fujifilm X-E3", @, 0,

{ 11434,-4948,-1210,-3746,12042,1903,-666,1479,5235 } 1},
"Fujifilm X-H1", 0, ©,

{ 11434,-4948,-1210,-3746,12042,1903,-666,1479,5235 } },
"Fujifilm X-M1", @, 0,

{ 10413,-3996,-993,-3721,11640,2361,-733,1540,6011 } },
"Fujifilm X-S1", 0, 0,

{ 13509,-6199,-1254,-4430,12733,1865,-331,1441,5022 } },
"Fujifilm X-T1", 0, 0, /* also X-T10 */

{ 8458,-2451,-855,-4597,12447,2407,-1475,2482,6526 } },
"Fujifilm X-T2", o, 0, /* also X-T20 */

{ 11434,-4948,-1210,-3746,12042,1903,-666,1479,5235 } },
"Fujifilm XF1", 0, 0,

{ 13509,-6199,-1254,-4430,12733,1865,-331,1441,5022 } },
"Fujifilm XQ", o, o, /* XQ1 and XQ2 */

{ 9252,-2704,-1064,-5893,14265,1717,-1101,2341,4349 } },
"GoPro HERO5 Black", 0, 0,

{ 10344,-4210,-620,-2315,10625,1948,93,1058,5541 } },
"Imacon Ixpress", 0, 0, /* DIC */

{ 7025,-1415,-704,-5188,13765,1424,-1248,2742,6038 } 1},
"Kodak NC2000", @, 0,

{ 13891,-6055,-803,-465,9919,642,2121,82,1291 } },
"Kodak DCS315C", 8, 0,

{ 17523,-4827,-2510,756,8546,-137,6113,1649,2250 } },
"Kodak DCS33ec", 8, 0,

{ 20620,-7572,-2801,-103,10073,-396,3551,-233,2220 } },
"Kodak DCS420", @, 0,

{ 10868,-1852,-644,-1537,11083,484,2343,628,2216 } },
"Kodak DCS460", @, 0,

{ 10592,-2206,-967,-1944,11685,230,2206,670,1273 } },
"Kodak EOSDCS1", @, 0,

{ 10592,-2206,-967,-1944,11685,230,2206,670,1273 } },
"Kodak EOSDCS3B", 0, 0,

{ 9898,-2700,-940,-2478,12219,206,1985,634,1031 } },
"Kodak DCS520C", 178, 0,

{ 24542,-10860,-3401,-1490,11370,-297,2858,-605,3225 } },
"Kodak DCS560C", 177, @,

{ 20482,-7172,-3125,-1033,10410,-285,2542,226,3136 } },
"Kodak DCS620C", 177, 0,

{ 23617,-10175,-3149,-2054,11749,-272,2586,-489,3453 } },
"Kodak DCS620X", 176, 0,

{ 13095,-6231,154,12221,-21,-2137,895,4602,2258 } },
"Kodak DCS660C", 173, 0,

{ 18244,-6351,-2739,-791,11193,-521,3711,-129,2802 } },
"Kodak DCS720X", 0, 0,

{ 11775,-5884,950,9556,1846,-1286,-1019,6221,2728 } 1},
"Kodak DCS76eC", 0, 0,

{ 16623,-6309,-1411,-4344,13923,323,2285,274,2926 } },
"Kodak DCS Pro SLR", 0, 0,

{ 5494,2393,-232,-6427,13850,2846,-1876,3997,5445 } 1},
"Kodak DCS Pro 14nx", 0, 0,

{ 5494,2393,-232,-6427,13850,2846,-1876,3997,5445 } 1},
"Kodak DCS Pro 14", 0, 0,

{ 7791,3128,-776,-8588,16458,2039, -2455,4006,6198 } 1,
"Kodak ProBack645", 0, 0,

{ 16414,-6060,-1470,-3555,13037,473,2545,122,4948 } },
"Kodak ProBack", 0, 0,

{ 21179,-8316,-2918,-915,11019,-165,3477,-180,4210 } },
"Kodak P712", 0, 0,

{ 9658,-3314,-823,-5163,12695,2768,-1342,1843,6044 } },
"Kodak P850", @, oxfic,

{ 10511,-3836,-1102,-6946,14587,2558,-1481,1792,6246 } },
"Kodak P880", 0, oxfff,

{ 12805,-4662,-1376,-7480,15267,2360,-1626,2194,7904 } },
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"Kodak EasyShare 7980", 0, 0,

{ 11313,-3559,-1101,-3893,11891,2257,-1214,2398,4908 } },
"Kodak EasyShare 7981", 0, 0,

{ 12729,-4717,-1188,-1367,9187,2582,274,860,4411 } },
"Kodak EasyShare 7Z990", 0, 0xfed,

{ 11749,-4048,-1309,-1867,10572,1489,-138,1449,4522 } },
"Kodak EASYSHARE Z1015", @, @xef1,

{ 11265,-4286,-992,-4694,12343,2647,-1090,1523,5447 } },
"Leaf CMost", 0, 0,

{ 3952,2189,449,-6701,14585,2275,-4536,7349,6536 } },
"Leaf Valeo 6", 0, 0,

{ 3952,2189,449,-6701,14585,2275,-4536,7349,6536 } },
"Leaf Aptus 54S", 0, 0,

{ 8236,1746,-1314,-8251,15953,2428,-3673,5786,5771 } },
"Leaf Aptus 65", 0, 0,

{ 7914,1414,-1190,-8777,16582,2280,-2811,4605,5562 } },
"Leaf Aptus 75", 0, 0,

{ 7914,1414,-1190,-8777,16582,2280,-2811,4605,5562 } },
"Leaf", @, 0,

{ 8236,1746,-1314,-8251,15953,2428,-3673,5786,5771 } },
"Mamiya ZD", 0, 0,

{ 7645,2579,-1363,-8689,16717,2015,-3712,5941,5961 } },
"Micron 2010", 110, 0, /* DIC */

{ 16695,-3761,-2151,155,9682,163,3433,951,4904 } },
"Minolta DiMAGE 5", @, oxf7d,

{ 8983,-2942,-963,-6556,14476,2237,-2426,2887,8014 } },
"Minolta DiMAGE 7Hi", 0, Oxf7d,

{ 11368,-3894,-1242,-6521,14358,2339,-2475,3056,7285 } },
"Minolta DiMAGE 7", @, oxf7d,

{ 9144,-2777,-998,-6676,14556,2281,-2470,3019,7744 } },
"Minolta DiMAGE A1", 0, 0xf8b,

{ 9274,-2547,-1167,-8220,16323,1943,-2273,2720,8340 } },
"Minolta DiMAGE A200", ©, 0,

{ 8560,-2487,-986,-8112,15535,2771,-1209,1324,7743 } },
"Minolta DiMAGE A2", @, Oxf8f,

{ 9097,-2726,-1053,-8073,15506,2762,-966,981,7763 } 1},
"Minolta DiMAGE Z2", 0, 0, /* DIC */

{ 11280,-3564,-1370,-4655,12374,2282,-1423,2168,5396 } },
"Minolta DYNAX 5", @, oxffb,

{ 10284,-3283,-1086,-7957,15762,2316,-829,882,6644 } },
"Minolta DYNAX 7", 0, oxffb,

{ 10239,-3104,-1099,-8037,15727,2451,-927,925,6871 } },
"Motorola PIXL", 0, 0, /* DIC */

{ 8898,-989,-1033,-3292,11619,1674,-661,3178,5216 } 1},
"Nikon D100", 0, 0,

{ 5902,-933,-782,-8983,16719,2354,-1402,1455,6464 } },
"Nikon D1H", 0, O,

{ 7577,-2166,-926,-7454,15592,1934,-2377,2808,8606 } },
"Nikon D1X", @, O,

{ 7702,-2245,-975,-9114,17242,1875,-2679,3055,8521 } },
"Nikon D1", @, 0, /* multiplied by 2.218750, 1.0, 1.148438 */

{ 16772,-4726,-2141,-7611,15713,1972,-2846,3494,9521 } },
"Nikon D200", @, oxfbc,

{ 8367,-2248,-763,-8758,16447,2422,-1527,1550,8053 } },
"Nikon D2H", 0, 0,

{ 5710,-901,-615,-8594,16617,2024,-2975,4120,6830 } },
"Nikon D2X", 0, 0,

{ 10231,-2769,-1255,-8301,15900,2552,-797,680,7148 } },
"Nikon D3000", 0, 0,

{ 8736,-2458,-935,-9075,16894,2251,-1354,1242,8263 } },
"Nikon D3100", 0, 0,

{ 7911,-2167,-813,-5327,13150,2408,-1288,2483,7968 } },
"Nikon D3200", 0, 0xfb9,

{ 7013,-1408,-635,-5268,12902,2640,-1470,2801,7379 } },
"Nikon D3300", 0, @,
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{ 6988,-1384,-714,-5631,13410,2447,-1485,2204,7318 } },
"Nikon D3400", 0, 0,

{ 6988,-1384,-714,-5631,13410,2447,-1485,2204,7318 } },
"Nikon D300", @, 0,

{ 9030,-1992,-715,-8465,16302,2255,-2689,3217,8069 } },
"Nikon D3X", 0, 0,

{ 7171,-1986,-648,-8085,15555,2718,-2170,2512,7457 } },
"Nikon D3S", 0, 0,

{ 8828,-2406,-694,-4874,12603,2541,-660,1509,7587 } 1},
"Nikon D3", 0, 0,

{ 8139,-2171,-663,-8747,16541,2295,-1925,2008,8093 } },
"Nikon D40X", @, 0,

{ 8819,-2543,-911,-9025,16928,2151,-1329,1213,8449 } },
"Nikon D40", 0, 0,

{ 6992,-1668,-806,-8138,15748,2543,-874,850,7897 } },
"Nikon D4S", o, 0,

{ 8598,-2848,-857,-5618,13606,2195,-1002,1773,7137 } },
"Nikon D4", 0, 0,

{ 8598,-2848,-857,-5618,13606,2195,-1002,1773,7137 } },
"Nikon Df", @, O,

{ 8598,-2848,-857,-5618,13606,2195,-1002,1773,7137 } },
"Nikon D5000", 0, 0xf00,

{ 7309,-1403,-519,-8474,16008,2622,-2433,2826,8064 } },
"Nikon D5100", 0, 0x3de6,

{ 8198,-2239,-724,-4871,12389,2798,-1043,2050,7181 } },
"Nikon D5200", 0, 0,

{ 8322,-3112,-1047,-6367,14342,2179,-988,1638,6394 } },
"Nikon D5300", 0, @,

{ 6988,-1384,-714,-5631,13410,2447,-1485,2204,7318 } },
"Nikon D5500", 0, @,

{ 8821,-2938,-785,-4178,12142,2287,-824,1651,6860 } 1,
"Nikon D5600", 0, 0,

{ 8821,-2938,-785,-4178,12142,2287,-824,1651,6860 } 1},
"Nikon D500", 0, 0,

{ 8813,-3210,-1036,-4703,12868,2021,-1054,1940,6129 } },
"Nikon D50", 0, @,

{ 7732,-2422,-789,-8238,15884,2498,-859,783,7330 } },
"Nikon D5", @, 0,

{ 9200,-3522,-992,-5755,13803,2117,-753,1486,6338 } 1},
"Nikon D600", 0, 0x3e07,

{ 8178,-2245,-609,-4857,12394,2776,-1207,2086,7298 } },
"Nikon D610", 0, 0,

{ 8178,-2245,-609,-4857,12394,2776,-1207,2086,7298 } },
"Nikon D60", 0, @,

{ 8736,-2458,-935,-9075,16894,2251,-1354,1242,8263 } },
"Nikon D7000", 0, @,

{ 8198,-2239,-724,-4871,12389,2798,-1043,2050,7181 } },
"Nikon D7100", 0, 0,

{ 8322,-3112,-1047,-6367,14342,2179,-988,1638,6394 } },
"Nikon D7200", 0, 0,

{ 8322,-3112,-1047,-6367,14342,2179,-988,1638,6394 } },
"Nikon D7500", 0, @,

{ 8813,-3210,-1036,-4703,12868,2021,-1054,1940,6129 } },
"Nikon D750", @, 0,

{ 9020,-2890,-715,-4535,12436,2348,-934,1919,7086 } 1},
"Nikon D700", 0, 0,

{ 8139,-2171,-663,-8747,16541,2295,-1925,2008,8093 } },
"Nikon D70", 0, 0,

{ 7732,-2422,-789,-8238,15884,2498,-859,783,7330 } },
"Nikon D850", @, 0,

{ 10405,-3755,-1270,-5461,13787,1793,-1040,2015,6785 } },
"Nikon D810", @, 0,

{ 9369,-3195,-791,-4488,12430,2301,-893,1796,6872 } 1},
"Nikon D800", 0, 0,

{ 7866,-2108,-555,-4869,12483,2681,-1176,2069,7501 } },
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"Nikon D80", 0, 0,

{ 8629,-2410,-883,-9055,16940,2171,-1490,1363,8520 } },
"Nikon D90", @, 0xf00,

{ 7309,-1403,-519,-8474,16008,2622,-2434,2826,8064 } },

"Nikon E700", @, 0x3dd, /* DIC */

{ -3746,10611,1665,9621,-1734,2114,-2389,7082,3064,3406,6116,-244 } },
"Nikon E800", 0, 0x3dd, /* DIC */

{ -3746,10611,1665,9621,-1734,2114,-2389,7082,3064,3406,6116,-244 } },
"Nikon E950", @, 0x3dd, /* DIC */

{ -3746,10611,1665,9621,-1734,2114,-2389,7082,3064,3406,6116,-244 } },
"Nikon E995", 0, 0, /* copied from E5000 */

{ -5547,11762,2189,5814,-558,3342,-4924,9840,5949,688,9083,96 } },
"Nikon E2100", @, O, /* copied from Z2, new white balance */

{ 13142,-4152,-1596,-4655,12374,2282,-1769,2696,6711} },
"Nikon E2500", @, 0,
{ -5547,11762,2189,5814,-558, 3342, -4924,9840,5949,688,9083,96 } },

"Nikon E3200", 0, 0, /* DIC */
{ 9846,-2085,-1019,-3278,11109,2170,-774,2134,5745 } },
"Nikon E4300", 0, 0, /* copied from Minolta DiMAGE Z2 */

{ 11280,-3564,-1370,-4655,12374,2282,-1423,2168,5396 } },
"Nikon E4500", @, 0,

{ -5547,11762,2189,5814,-558,3342,-4924,9840,5949,688,9083,96 } J,
"Nikon E5000", @, 0,

{ -5547,11762,2189,5814,-558, 3342, -4924,9840,5949,688,9083,96 } },
"Nikon E5400", 0, 0,

{ 9349,-2987,-1001,-7919, 15766, 2266, -2098,2680,6839 } },
"Nikon E5700", @, 0,

{ -5368,11478,2368,5537,-113,3148,-4969,10021,5782,778,9028,211 } 3,
"Nikon E8400", @, 0,

{ 7842,-2320,-992,-8154,15718,2599,-1098,1342,7560 } },
"Nikon E8700", @, 0,

{ 8489,-2583,-1036,-8051,15583,2643,-1307,1407,7354 } },
"Nikon E8800", 0, 0,

{ 7971,-2314,-913,-8451,15762,2894,-1442,1520,7610 } },
"Nikon COOLPIX A", 0, 0,

{ 8198,-2239,-724,-4871,12389,2798,-1043,2050,7181 } },
"Nikon COOLPIX B700", 200, 0,

{ 14387,-6014,-1299,-1357,9975,1616,467,1047,4744 } },
"Nikon COOLPIX P330", 200, 0,

{ 10321,-3920,-931,-2750,11146,1824, -442 1545,5539 } },
"Nikon COOLPIX P340", 200, 0,

{ 10321,-3920,-931,-2750,11146,1824, -442,1545,5539 } },
"Nikon COOLPIX P6000", 0, 0,

{ 9698,-3367,-914,-4706,12584,2368,-837,968,5801 } 1,
"Nikon COOLPIX P7000", @, 0,

{ 11432,-3679,-1111,-3169,11239,2202,-791,1380,4455 } },
"Nikon COOLPIX P7100", @, @,

{ 11053,-4269,-1024,-1976,10182,2088,-526,1263,4469 } },
"Nikon COOLPIX P7700", 200, 0,

{ 10321,-3920,-931,-2750,11146,1824, -442,1545,5539 } },
"Nikon COOLPIX P7800", 200, 0,

{ 10321,-3920,-931,-2750,11146,1824, -442,1545,5539 } },
"Nikon 1 V3", 0, O,

{ 5958,-1559,-571,-4021,11453,2939,-634,1548,5087 } },
"Nikon 1 J4", 0, O,

{ 5958,-1559,-571,-4021,11453,2939,-634,1548,5087 } },
"Nikon 1 J5", @, 0,

{ 7520,-2518,-645,-3844,12102,1945,-913,2249,6835 } },
"Nikon 1 S2", 200, 0,

{ 6612,-1342,-618,-3338,11055,2623,-174,1792,5075 } },
"Nikon 1 V2", @, 0,

{ 6588,-1305,-693,-3277,10987,2634,-355,2016,5106 } },
"Nikon 1 73", 0, O,

{ 6588,-1305,-693,-3277,10987, 2634, -355,2016,5106 } },
"Nikon 1 AW1", @, @,
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{ 6588,-1305,-693,-3277,10987,2634,-355,2016,5106 } 1},
"Nikon 1 ", 0, 0, /* J1, J2, S1, V1 */

{ 8994,-2667,-865,-4594,12324,2552,-699,1786,6260 } },
"Olympus AIR A@1", 0, 0,

{ 8992,-3093,-639,-2563,10721,2122,-437,1270,5473 } },
"Olympus C5050", 0, 0,

{ 10508,-3124,-1273,-6079,14294,1901,-1653,2306,6237 } 1},
"Olympus C5060", 0, 0,

{ 10445,-3362,-1307,-7662,15690,2058,-1135,1176,7602 } 1},
"Olympus C7070", 0, 0,

{ 10252,-3531,-1095,-7114,14850,2436,-1451,1723,6365 } },
"Olympus C70", 0, 0,

{ 10793,-3791,-1146,-7498,15177,2488,-1390,1577,7321 } },
"Olympus C80", 0, 0,

{ 8606,-2509,-1014,-8238,15714,2703,-942,979,7760 } 1},
"Olympus E-10", 0, oxffc,

{ 12745,-4500,-1416,-6062,14542,1580,-1934,2256,6603 } 1},
"Olympus E-1", @, O,

{ 11846,-4767,-945,-7027,15878,1089,-2699,4122,8311 } },
"0lympus E-20", 0, 0xffc,

{ 13173,-4732,-1499,-5807,14036,1895, -2045,2452,7142 } },
"Olympus E-300", 0, 0,

{ 7828,-1761,-348,-5788,14071,1830,-2853,4518,6557 } },
"Olympus E-330", 0, 0,

{ 8961,-2473,-1084,-7979,15990,2067,-2319,3035,8249 } },
"0lympus E-30", 0, 0xfbc,

{ 8144,-1861,-1111,-7763,15894,1929,-1865,2542,7607 } },
"Olympus E-3", 0, 0xf99,

{ 9487,-2875,-1115,-7533,15606,2010,-1618,2100,7389 } },
"Olympus E-400", 0, 0,

{ 6169,-1483,-21,-7107,14761,2536,-2904,3580,8568 } 1},
"Olympus E-410", 0, 0xf6a,

{ 8856,-2582,-1026,-7761,15766,2082,-2009,2575,7469 } },
"Olympus E-420", 0, oxfd7,

{ 8746,-2425,-1095,-7594,15612,2073,-1780,2309,7416 } },
"Olympus E-450", 0, oxfd2,

{ 8745,-2425,-1095,-7594,15613,2073,-1780,2309,7416 } },
"Olympus E-500", 0, 0,

{ 8136,-1968,-299,-5481,13742,1871,-2556,4205,6630 } },
"Olympus E-510", 0, 0xf6a,

{ 8785,-2529,-1033,-7639,15624,2112,-1783,2300,7817 } },
"Olympus E-520", @, 0xfd2,

{ 8344,-2322,-1020,-7596,15635,2048,-1748,2269,7287 } },
"Olympus E-5", 0, Oxeec,

{ 11200,-3783,-1325,-4576,12593,2206,-695,1742,7504 } },
"Olympus E-600", 0, oxfaf,

{ 8453,-2198,-1092,-7609,15681,2008,-1725,2337,7824 } },
"Olympus E-620", @, oxfaf,

{ 8453,-2198,-1092,-7609,15681,2008,-1725,2337,7824 } },
"Olympus E-P1", 0, 0xffd,

{ 8343,-2050,-1021,-7715,15705,2103,-1831,2380,8235 } },
"Olympus E-P2", 0, 0xffd,

{ 8343,-2050,-1021,-7715,15705,2103,-1831,2380,8235 } },
"Olympus E-P3", 0, 0,

{ 7575,-2159,-571,-3722,11341,2725,-1434,2819,6271 } },
"Olympus E-P5", 0, 0,

{ 8380,-2630,-639,-2887,10725,2496,-627,1427,5438 } },
"Olympus E-PL1s", @, O,

{ 11409,-3872,-1393,-4572,12757,2003,-709,1810,7415 } },
"Olympus E-PL1", @, 0,

{ 11408,-4289,-1215,-4286,12385,2118,-387,1467,7787 } },
"Olympus E-PL2", @, Oxcf3,

{ 15030,-5552,-1806,-3987,12387,1767,-592,1670,7023 } },
"Olympus E-PL3", 0, 0,

{ 7575,-2159,-571,-3722,11341,2725,-1434,2819,6271 } },



7794. { "Olympus E-PL5", 0, 0xfcb,

7795. { 8380,-2630,-639,-2887,10725,2496,-627,1427,5438 } },
7796. { "Olympus E-PL6", 0, 0,

7797. { 8380,-2630,-639,-2887,10725,2496,-627,1427,5438 } },
7798. { "Olympus E-PL7", 0, 0,

7799. { 9197,-3190,-659, -2606,10830, 2039, -458,1250,5458 } },
7800. { "Olympus E-PL8", 0, 0,

7801. { 9197,-3190,-659,-2606,10830,2039, -458,1250,5458 } },
7802. { "Olympus E-PL9", 0, O,

7803. { 8380,-2630,-639,-2887,10725,2496,-627,1427,5438 } },
7804. { "Olympus E-PM1", @, 0,

7805. { 7575,-2159,-571,-3722,11341,2725,-1434,2819,6271 } },
7806. { "Olympus E-PM2", 0, 0,

7807. { 8380,-2630,-639,-2887,10725,2496,-627,1427,5438 } },
7808. { "Olympus E-M10", 0, O, /* also E-M10 Mark II & III */
7809. { 8380,-2630,-639,-2887,10725,2496,-627,1427,5438 } },
7810. { "Olympus E-M1Mark II", 0, 0,

7811. { 9383,-3170,-763,-2457,10702,2020,-384,1236,5552 } },
7812. { "Olympus E-M1", @, O,

7813. { 7687,-1984,-606,-4327,11928,2721,-1381,2339,6452 } },
7814. { "Olympus E-M5MarkII", @, O,

7815. { 9422,-3258,-711,-2655,10898,2015,-512,1354,5512 } },
7816. { "Olympus E-M5", @, oxfel,

7817. { 8380,-2630,-639,-2887,10725,2496,-627,1427,5438 } },
7818. { "Olympus PEN-F", 0, O,

7819. { 9476,-3182,-765,-2613,10958,1893,-449,1315,5268 } },
7820. { "Olympus SH-2", @, O,

7821. { 10156,-3425,-1077,-2611,11177,1624,-385,1592,5080 } },
7822. { "Olympus SP350", 0, 0,

7823. { 12078,-4836,-1069,-6671,14306,2578,-786,939,7418 } },
7824. { "Olympus SP3", 0, 0,

7825. { 11766, -4445,-1067,-6901,14421,2707,-1029,1217,7572 } },
7826. { "Olympus SP500UZ", @, Oxfff,

7827. { 9493,-3415,-666,-5211,12334,3260,-1548,2262,6482 } },
7828. { "Olympus SP510UZ", @, Oxffe,

7829. { 10593,-3607,-1010,-5881,13127,3084,-1200,1805,6721 } 1,
7830. { "Olympus SP550UZ", 0, @xffe,

7831. { 11597, -4006,-1049,-5432,12799,2957,-1029,1750,6516 } 1},
7832. { "Olympus SP560UZ", @, @xff9,

7833. { 10915,-3677,-982,-5587,12986,2911,-1168,1968,6223 } },
7834. { "Olympus SP570UZ", 0, O,

7835. { 11522,-4044,-1146,-4736,12172,2904,-988,1829,6039 } },
7836. { "Olympus STYLUS1", @, O,

7837. { 8360,-2420,-880,-3928,12353,1739,-1381,2416,5173 } },
7838. { "Olympus TG-4", 0, 0,

7839. { 11426,-4159,-1126,-2066,10678,1593,-120,1327,4998 } },
7840. { "Olympus TG-5", 0, 0,

7841. { 10899, -3833,-1082,-2112,10736,1575,-267,1452,5269 } },
7842. { "Olympus Xz-10", 0, 0,

7843. { 9777,-3483,-925,-2886,11297,1800,-602,1663,5134 } },
7844. { "Olympus Xz-1", @, O,

7845. { 10901,-4095,-1074,-1141,9208,2293,-62,1417,5158 } 3,
7846. { "Olympus Xz-2", o, 0,

7847. { 9777,-3483,-925,-2886,11297,1800,-602,1663,5134 } },
7848. { "Omnivision", 0, 0, /* DIC */

7849. { 12782,-4059,-379,-478,9066,1413,1340,1513,5176 } 1},
7850. { "Pentax *ist DL2", 0, O,

7851. { 10504,-2438,-1189,-8603,16207,2531,-1022,863,12242 } },
7852. { "Pentax *ist DL", 0, 0,

7853. { 10829,-2838,-1115,-8339,15817,2696,-837,680,11939 } },
7854. { "Pentax *ist DS2", 0, 0,

7855. { 10504,-2438,-1189,-8603,16207,2531,-1022,863,12242 } },
7856. { "Pentax *ist DS", 0, 0,

7857. { 10371,-2333,-1206,-8688,16231,2602,-1230,1116,11282 } },
7858. { "Pentax xist D", 0, O,
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{ 9651,-2059,-1189,-8881,16512,2487,-1460,1345,10687 } },
"Pentax K1eD", 0, 0,

{ 9566,-2863,-803,-7170,15172,2112,-818,803,9705 } },
"Pentax K1", 0, 0,

{ 11095,-3157,-1324,-8377,15834,2720,-1108,947,11688 } I,
"Pentax K2eD", 0, 0,

{ 9427,-2714,-868,-7493,16092,1373,-2199,3264,7180 } },
"Pentax K2o0eD", 0, 0,

{ 9186,-2678,-907,-8693,16517,2260,-1129,1094,8524 } },
"Pentax K2000", 0, 0,

{ 11057,-3604,-1155,-5152,13046,2329,-282,375,8104 } },
"Pentax K-m", 0, 0,

{ 11057,-3604,-1155,-5152,13046,2329,-282,375,8104 } },
"Pentax K-x", 0, 0,

{ 8843,-2837,-625,-5025,12644,2668,-411,1234,7410 } 1},
"Pentax K-r", 0, 0,

{ 9895,-3077,-850,-5304,13035,2521,-883,1768,6936 } 1},
"Pentax K-1", 0, 0,

{ 8596,-2981,-639,-4202,12046,2431,-685,1424,6122 } 1},
"Pentax K-30", 0, 0,

{ 8710,-2632,-1167,-3995,12301,1881,-981,1719,6535 } },
"Pentax K-3 II", 0, 0,

{ 8626,-2607,-1155,-3995,12301,1881,-1039,1822,6925 } },
"Pentax K-3", 0, 0,

{ 7415,-2052,-721,-5186,12788,2682,-1446,2157,6773 } },
"Pentax K-5 II", 0, 0,

{ 8170,-2725,-639,-4440,12017,2744,-771,1465,6599 } 1},
"Pentax K-5", 0, 0,

{ 8713,-2833,-743,-4342,11900,2772,-722,1543,6247 } },
"Pentax K-70", o, 0,

{ 8270,-2117,-1299,-4359,12953,1515,-1078,1933,5975 } },
"Pentax K-7", 0, 0,

{ 9142,-2947,-678,-8648,16967,1663,-2224,2898,8615 } },
"Pentax K-S1", 0, 0,

{ 8512,-3211,-787,-4167,11966,2487,-638,1288,6054 } 1},
"Pentax K-S2", 0, 0,

{ 8662,-3280,-798,-3928,11771,2444,-586,1232,6054 } },
"Pentax KP", 0, 0,

{ 8617,-3228,-1034,-4674,12821,2044,-803,1577,5728 } },
"Pentax Q-S1", 0, O,

{ 12995,-5593,-1107,-1879,10139,2027,-64,1233,4919 } },
"Pentax 645D", 0, 0x3e00,

{ 10646,-3593,-1158,-3329,11699,1831,-667,2874,6287 } 1},
"Panasonic DMC-CM1", 15, 0,

{ 8770,-3194,-820,-2871,11281,1803,-513,1552,4434 } },
"Panasonic DC-FZ80", 0, 0,

{ 8550,-2908,-842,-3195,11529,1881,-338,1603,4631 } 1},
"Panasonic DMC-FZ8", @, oxf7f,

{ 8986,-2755,-802,-6341,13575,3077,-1476,2144,6379 } },
"Panasonic DMC-FzZ18", 0, 0,

{ 9932,-3060,-935,-5809,13331,2753,-1267,2155,5575 } },
"Panasonic DMC-Fz28", 15, 0xf96,

{ 10109,-3488,-993,-5412,12812,2916,-1305,2140,5543 } },
"Panasonic DMC-FZ2500", 15, 0,

{ 7386,-2443,-743,-3437,11864,1757,-608,1660,4766 } 1,
"Panasonic DMC-Fz330", 15, 0,

{ 8378,-2798,-769,-3068,11410,1877,-538,1792,4623 } 1},
"Panasonic DMC-FZ300", 15, 0,

{ 8378,-2798,-769,-3068,11410,1877,-538,1792,4623 } 1},
"Panasonic DMC-FZ30", 0, 0xf94,

{ 10976,-4029,-1141,-7918,15491,2600,-1670,2071,8246 } },

"Panasonic DMC-FZ3", 15, 0, /* FZ35, FZ38 */
{ 9938,-2780,-890,-4604,12393,2480,-1117,2304,4620 } },
"Panasonic DMC-Fz4", 15, 0, /* FZ40, FZ45 */

{ 13639,-5535,-1371,-1698,9633,2430,316,1152,4108 } J,
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"Panasonic DMC-FZ50", 0, 0,

{ 7906,-2709,-594,-6231,13351,3220,-1922,2631,6537 } },
"Panasonic DMC-FZ7", 15, 0, /% FZ70, FZ72 */

{ 11532,-4324,-1066,-2375,10847,1749,-564,1699,4351 } },
"Leica V-LUX1", @, 0,

{ 7906,-2709,-594,-6231,13351,3220,-1922,2631,6537 } },
"Panasonic DMC-L10", 15, 0xf96,

{ 8025,-1942,-1050,-7920,15904,2100, -2456,3005,7039 } },
"Panasonic DMC-L1", @, oxf7f,

{ 8054,-1885,-1025,-8349,16367,2040,-2805,3542,7629 } },
"Leica DIGILUX 3", 0, Oxf7f,

{ 8054,-1885,-1025,-8349,16367,2040,-2805,3542,7629 } },
"Panasonic DMC-LC1", 0, 0,

{ 11340,-4069,-1275,-7555,15266,2448,-2960,3426,7685 } 1},
"Leica DIGILUX 2", o, 0,

{ 11340,-4069,-1275,-7555,15266,2448,-2960,3426,7685 } },
"Panasonic DMC-LX100", 15, 0,

{ 8844,-3538,-768,-3709,11762,2200,-698,1792,5220 } 1},
"Leica D-LUX (Typ 109)", 15, o,

{ 8844,-3538,-768,-3709,11762,2200,-698,1792,5220 } },
"Panasonic DMC-LF1", 15, 0,

{ 9379,-3267,-816,-3227,11560,1881,-926,1928,5340 } 1},
"Leica C (Typ 112)", 15, 0,

{ 9379,-3267,-816,-3227,11560,1881,-926,1928,5340 } 1},
"Panasonic DMC-LX1", @, oxf7f,

{ 10704,-4187,-1230,-8314,15952,2501,-920,945,8927 } },
"Leica D-LUX2", @, oxf7f,

{ 10704,-4187,-1230,-8314,15952,2501,-920,945,8927 } },
"Panasonic DMC-LX2", 0, 0,

{ 8048,-2810,-623,-6450,13519,3272,-1700,2146,7049 } },
"Leica D-LUX3", o, 0,

{ 8048,-2810,-623,-6450,13519,3272,-1700,2146,7049 } },
"Panasonic DMC-LX3", 15, 0,

{ 8128,-2668,-655,-6134,13307,3161,-1782,2568,6083 } },
"Leica D-LUX 4", 15, o,

{ 8128,-2668,-655,-6134,13307,3161,-1782,2568,6083 } 1},
"Panasonic DMC-LX5", 15, 0,

{ 10909,-4295,-948,-1333,9306,2399,22,1738,4582 } },
"Leica D-LUX 5", 15, 0,

{ 10909,-4295,-948,-1333,9306,2399,22,1738,4582 } },
"Panasonic DMC-LX7", 15, 0,

{ 10148,-3743,-991,-2837,11366,1659,-701,1893,4899 } },
"Leica D-LUX 6", 15, @,

{ 10148,-3743,-991,-2837,11366,1659,-701,1893,4899 } },
"Panasonic DMC-LX9", 15, 0,

{ 7790,-2736,-755,-3452,11870,1769,-628,1647,4898 } 1},
"Panasonic DMC-FZ1000", 15, 0,

{ 7830,-2696,-763,-3325,11667,1866,-641,1712,4824 } },
"Leica V-LUX (Typ 114)", 15, 0,

{ 7830,-2696,-763,-3325,11667,1866,-641,1712,4824 } 1},
"Panasonic DMC-FZ100", 15, oxfff,

{ 16197,-6146,-1761,-2393,10765,1869,366,2238,5248 } },
"Leica V-LUX 2", 15, Oxfff,

{ 16197,-6146,-1761,-2393,10765,1869,366,2238,5248 } },
"Panasonic DMC-FZ150", 15, oxfff,

{ 11904,-4541,-1189,-2355,10899,1662,-296,1586,4289 } },
"Leica V-LUX 3", 15, oxfff,

{ 11904,-4541,-1189,-2355,10899,1662,-296,1586,4289 } },
"Panasonic DMC-FZ200", 15, oxfff,

{ 8112,-2563,-740,-3730,11784,2197,-941,2075,4933 } },
"Leica V-LUX 4", 15, Oxfff,

{ 8112,-2563,-740,-3730,11784,2197,-941,2075,4933 } 1},
"Panasonic DMC-FX150", 15, oxfff,

{ 9082,-2907,-925,-6119,13377,3058,-1797,2641,5609 } },
"Panasonic DMC-G10", 0, 0,
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{ 10113,-3400,-1114,-4765,12683,2317,-377,1437,6710 } },
"Panasonic DMC-G1", 15, 0xf94,

{ 8199,-2065,-1056,-8124,16156,2033,-2458,3022,7220 } },
"Panasonic DMC-G2", 15, @xf3c,

{ 10113,-3400,-1114,-4765,12683,2317,-377,1437,6710 } },
"Panasonic DMC-G3", 15, oxfff,

{ 6763,-1919,-863,-3868,11515,2684,-1216,2387,5879 } },
"Panasonic DMC-G5", 15, oxfff,

{ 7798,-2562,-740,-3879,11584,2613,-1055,2248,5434 } },
"Panasonic DMC-G6", 15, Oxfff,

{ 8294,-2891,-651,-3869,11590,2595,-1183,2267,5352 } },
"Panasonic DMC-G7", 15, oxfff,

{ 7610,-2780,-576,-4614,12195,2733,-1375,2393,6490 } },
"Panasonic DMC-G8", 15, oxfff, /* G8, G806, G81, G85 */

{ 7610,-2780,-576,-4614,12195,2733,-1375,2393,6490 } },
"Panasonic DC-G9", 15, oxfff,

{ 7685,-2375,-634,-3687,11700,2249,-748,1546,5111 } },
"Panasonic DMC-GF1", 15, 0xf92,

{ 7888,-1902,-1011,-8106,16085,2099,-2353,2866,7330 } },
"Panasonic DMC-GF2", 15, oxfff,

{ 7888,-1902,-1011,-8106,16085,2099,-2353,2866,7330 } },
"Panasonic DMC-GF3", 15, oxfff,

{ 9051,-2468,-1204,-5212,13276,2121,-1197,2510,6890 } },
"Panasonic DMC-GF5", 15, oxfff,

{ 8228,-2945,-660,-3938,11792,2430,-1094,2278,5793 } },
"Panasonic DMC-GF6", 15, 0,

{ 8130,-2801,-946,-3520,11289,2552,-1314,2511,5791 } },
"Panasonic DMC-GF7", 15, 0,

{ 7610,-2780,-576,-4614,12195,2733,-1375,2393,6490 } },
"Panasonic DMC-GF8", 15, 0,

{ 7610,-2780,-576,-4614,12195,2733,-1375,2393,6490 } },
"Panasonic DC-GF9", 15, 0,

{ 7610,-2780,-576,-4614,12195,2733,-1375,2393,6490 } },
"Panasonic DMC-GH1", 15, 0xf92,

{ 6299,-1466,-532,-6535,13852,2969,-2331,3112,5984 } },
"Panasonic DMC-GH2", 15, 0xf95,

{ 7780,-2410,-806,-3913,11724,2484,-1018,2390,5298 } },
"Panasonic DMC-GH3", 15, 0,

{ 6559,-1752,-491,-3672,11407,2586,-962,1875,5130 } 1},
"Panasonic DMC-GH4", 15, 0,

{ 7122,-2108,-512,-3155,11201,2231,-541,1423,5045 } },
"Panasonic DC-GH5S", 15, 0,

{ 6929,-2355,-708,-4192,12534,1828,-1097,1989,5195 } },
"Panasonic DC-GH5", 15, 0,

{ 7641,-2336,-605,-3218,11299,2187,-485,1338,5121 } 1},
"Panasonic DMC-GM1", 15, 0,

{ 6770,-1895,-744,-5232,13145,2303,-1664,2691,5703 } },
"Panasonic DMC-GM5", 15, 0,

{ 8238,-3244,-679,-3921,11814,2384,-836,2022,5852 } 1},
"Panasonic DMC-GX1", 15, 0,

{ 6763,-1919,-863,-3868,11515,2684,-1216,2387,5879 } },
"Panasonic DMC-GX7", 15, 0,

{ 7610,-2780,-576,-4614,12195,2733,-1375,2393,6490 } },
"Panasonic DMC-GX85", 15, 0,

{ 7771,-3020,-629,-4029,11950,2345,-821,1977,6119 } 1},
"Panasonic DMC-GX8", 15, 0,

{ 7564,-2263,-606,-3148,11239,2177,-540,1435,4853 } },
"Panasonic DC-GX9", 15, 0,

{ 7564,-2263,-606,-3148,11239,2177,-540,1435,4853 } },
"Panasonic DMC-ZS100", 15, 0,

{ 7790,-2736,-755,-3452,11870,1769,-628,1647,4898 } 1},
"Panasonic DC-ZS200", 15, 0,

{ 7790,-2736,-755,-3452,11870,1769,-628,1647,4898 } 1},
"Panasonic DMC-ZS40", 15, 0,

{ 8607,-2822,-808,-3755,11930,2049,-820,2060,5224 } },
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"Panasonic DMC-ZS5e", 15, 0,

{ 8802,-3135,-789,-3151,11468,1904,-550,1745,4810 } 1},
"Panasonic DMC-TzZ82", 15, 0,

{ 8550,-2908,-842,-3195,11529,1881,-338,1603,4631 } },
"Panasonic DMC-zS6", 15, 0,

{ 8550,-2908,-842,-3195,11529,1881,-338,1603,4631 } },
"Panasonic DMC-ZS70", 15, 0,

{ 9052,-3117,-883,-3045,11346,1927,-205,1520,4730 } 1},
"Leica S (Typ 007)", 0, O,
{ 6063,-2234,-231,-5210,13787,1500,-1043,2866,6997 } },
"Leica X", 0, 0, /* X and X-U, both (Typ 113) */
{ 7712,-2059,-653,-3882,11494,2726,-710,1332,5958 } },
"Leica Q (Typ 116)", 0, O,

{ 11865,-4523,-1441,-5423,14458 935, -1587,2687,4830 } },
"Leica M (Typ 262)", 0, 0,

{ 6653,-1486,-611,-4221,13303,929,-881,2416,7226 } 1},
"Leica SL (Typ 601)", 0, 0,

{ 11865,-4523,-1441,-5423,14458,935,-1587,2687,4830 } },
"Leica TL2", 0, O,

{ 5836,-1626,-647,-5384,13326,2261,-1207,2129,5861 } 1},
"Leica TL", 0, 0,

{ 5463,-988,-364,-4634,12036,2946,-766,1389,6522 } },
"Leica CL", 0, O,

{ 7414,-2393,-840,-5127,13180,2138,-1585,2468,5064 } },
"Leica M10", 0, 0,

{ 8249,-2849,-620,-5415,14756,565,-957,3074,6517 } },
"Phase One H 20", 0, 0, /* DIC */

{ 1313,1855,-109,-6715,15908,808,-327,1840,6020 } },
"Phase One H 25", 0, 0,

{ 2905,732,-237,-8134,16626,1476,-3038,4253,7517 } },
"Phase One P 2", 0, 0,

{ 2905,732,-237,-8134,16626,1476,-3038,4253,7517 } },
"Phase One P 30", 0, 0,

{ 4516,-245,-37,-7020,14976,2173,-3206,4671,7087 } },
"Phase One P 45", 0, 0,

{ 5053,-24,-117,-5684,14076,1702,-2619,4492,5849 } },
"Phase One P40", 0, 0,

{ 8035,435,-962,-6001,13872,2320,-1159,3065,5434 } 3},
"Phase One P65", 0, 0,

{ 8035,435,-962,-6001,13872,2320,-1159,3065,5434 } },

"Photron BC2-HD", @, 0, /% DIC */
{ 14603,-4122,-528,-1810,9794,2017,-297,2763,5936 } },
"Red One", 704, Oxffff, /% DIC */

{ 21014,-7891,-2613,-3056,12201,856,-2203,5125,8042 } },
"Ricoh GR II", 0, O,

{ 4630,-834,-423,-4977,12805,2417,-638,1467,6115 } },
"Ricoh GR", 0, 0,

{ 3708,-543,-160,-5381,12254,3556,-1471,1929,8234 } },
"Samsung EX1", 0, 0x3e00,

{ 8898,-2498,-994,-3144,11328,2066,-760,1381,4576 } 1},
"Samsung EX2F", 0, ox7ff,

{ 10648,-3897,-1055,-2022,10573,1668,-492,1611,4742 } },
"Samsung EK-GN120", 0, 0,

{ 7557,-2522,-739,-4679,12949,1894,-840,1777,5311 } },
"Samsung NX mini", 0, 0,

{ 5222,-1196,-550,-6540,14649,2009,-1666,2819,5657 } },
"Samsung NX3300", 0, 0,

{ 8060,-2933,-761,-4504,12890,1762,-630,1489,5227 } 1},
"Samsung NX3000", 0, 0,

{ 8060,-2933,-761,-4504,12890,1762,-630,1489,5227 } 1},
"Samsung NX30", 0, 0, /% NX30, NX300, NX300M */

{ 7557,-2522,-739,-4679,12949,1894,-840,1777,5311 } },
"Samsung NX2000", 0, 0,

{ 7557,-2522,-739,-4679,12949,1894,-840,1777,5311 } 1},
"Samsung NX2", @, Oxfff, /* NX20, NX200, NX210 */
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{ 6933,-2268,-753,-4921,13387,1647,-803,1641,6096 } 1},
"Samsung NX1000", 0, 0,

{ 6933,-2268,-753,-4921,13387,1647,-803,1641,6096 } 1},
"Samsung NX1100", 0, 0,

{ 6933,-2268,-753,-4921,13387,1647,-803,1641,6096 } 1},
"Samsung NX11", 0, 0,

{ 10332,-3234,-1168,-6111,14639,1520,-1352,2647,8331 } },
"Samsung NX10", 0, 0, /* also NX100 */

{ 10332,-3234,-1168,-6111,14639,1520,-1352,2647,8331 } },
"Samsung NX500", 0, 0,

{ 10686,-4042,-1052,-3595,13238,276,-464,1259,5931 } },
"Samsung NX5", 0, 0,

{ 10332,-3234,-1168,-6111,14639,1520,-1352,2647,8331 } },
"Samsung NX1", 0, 0@,

{ 10686,-4042,-1052,-3595,13238,276,-464,1259,5931 } },
"Samsung WB2000", @, Oxfff,

{ 12093,-3557,-1155,-1000,9534,1733,-22,1787,4576 } 1},
"Samsung GX-1", 0, 0,

{ 10504,-2438,-1189,-8603,16207,2531,-1022,863,12242 } },

"Samsung GX20", 0, 0, /* copied from Pentax K20D */

{ 9427,-2714,-868,-7493,16092,1373,-2199,3264,7180 } },
"Samsung S85", @, 0, /* DIC */

{ 11885,-3968,-1473,-4214,12299,1916,-835,1655,5549 } },
"Sinar", 0, 0, /% DIC */

{ 16442,-2956,-2422,-2877,12128,750,-1136,6066,4559 } },
"Sony DSC-F828", 0, 0,

{ 7924,-1910,-777,-8226,15459,2998,-1517,2199,6818,-7242,11401,3481 } },
"Sony DSC-R1", @, O,

{ 8512,-2641,-694,-8042,15670,2526,-1821,2117,7414 } },
"Sony DSC-V3", 0, @,

{ 7511,-2571,-692,-7894,15088,3060,-948,1111,8128 } 1},
"Sony DSC-RX100M", 0, 0, /* M2, M3, M4, and M5 */

{ 6596,-2079,-562,-4782,13016,1933,-970,1581,5181 } 1},
"Sony DSC-RX100", 0, 0,

{ 8651,-2754,-1057,-3464,12207,1373,-568,1398,4434 } },
"Sony DSC-RX10M4", @, 0,

{ 7699,-2566,-629,-2967,11270,1928,-378,1286,4807 } 1},
"Sony DSC-RX10", 0, 0, /% also RX10M2, RX10M3 */

{ 6679,-1825,-745,-5047,13256,1953,-1580,2422,5183 } },
"Sony DSC-RX1RM2", 0, O,

{ 6629,-1900,-483,-4618,12349,2550,-622,1381,6514 } 1},
"Sony DSC-RX1", 0, 0,

{ 6344,-1612,-462,-4863,12477,2681,-865,1786,6899 } 1},
"Sony DSC-RX0", 200, 0,

{ 9396,-3507,-843,-2497,11111,1572,-343,1355,5089 } 1},
"Sony DSLR-A100", @, oxfeb,

{ 9437,-2811,-774,-8405,16215,2290,-710,596,7181 } },
"Sony DSLR-A290", 0, 0,

{ 6038,-1484,-579,-9145,16746,2512,-875,746,7218 } },
"Sony DSLR-A2", 0, 0,

{ 9847,-3091,-928,-8485,16345,2225,-715,595,7103 } },
"Sony DSLR-A300", 0, 0,

{ 9847,-3091,-928,-8485,16345,2225,-715,595,7103 } },
"Sony DSLR-A330", @, 0,

{ 9847,-3091,-929,-8485,16346,2225,-714,595,7103 } },
"Sony DSLR-A350", 0, oxffc,

{ 6038,-1484,-578,-9146,16746,2513,-875,746,7217 } },
"Sony DSLR-A380", 0, 0,

{ 6038,-1484,-579,-9145,16746,2512,-875,746,7218 } },
"Sony DSLR-A390", @, 0,

{ 6038,-1484,-579,-9145,16746,2512,-875,746,7218 } 1},
"Sony DSLR-A450", @, oxfeb,

{ 4950,-580,-103,-5228,12542,3029,-709,1435,7371 } },
"Sony DSLR-A580", @, 0xfeb,

{ 5932,-1492,-411,-4813,12285,2856,-741,1524,6739 } 1},
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"Sony DSLR-A500", @, 0xfeb,

{ 6046,-1127,-278,-5574,13076,2786,-691,1419,7625 } 1},
"Sony DSLR-A5", 0, Oxfeb,

{ 4950,-580,-103,-5228,12542,3029,-709,1435,7371 } },
"Sony DSLR-A700", 0, 0,

{ 5775,-805,-359,-8574,16295,2391,-1943,2341,7249 } },
"Sony DSLR-A850", 0, 0,

{ 5413,-1162,-365,-5665,13098,2866,-608,1179,8440 } 1},
"Sony DSLR-A900", @, 0,

{ 5209,-1072,-397,-8845,16120,2919,-1618,1803,8654 } },
"Sony ILCA-68", 0, 0,

{ 6435,-1903,-536,-4722,12449,2550,-663,1363,6517 } },
"Sony ILCA-77M2", @, 0,

{ 5991,-1732,-443,-4100,11989,2381,-704,1467,5992 } },
"Sony ILCA-99M2", 0, 0,

{ 6660,-1918,-471,-4613,12398,2485,-649,1433,6447 } },
"Sony ILCE-6", 0, O, /* 6300, 6500 */

{ 5973,-1695,-419,-3826,11797,2293,-639,1398,5789 } 1},
"Sony ILCE-7M2", @, 0,

{ 5271,-712,-347,-6153,13653,2763,-1601,2366,7242 } },
"Sony ILCE-7M3", 0, 0,

{ 7374,-2389,-551,-5435,13162,2519,-1006,1795,6552 } },
"Sony ILCE-7S", 0, 0, /* also ILCE-7SM2 */

{ 5838,-1430,-246,-3497,11477,2297,-748,1885,5778 } 1},
"Sony ILCE-7RM3", @, 0,

{ 6640,-1847,-503,-5238,13010,2474,-993,1673,6527 } 1},
"Sony ILCE-7RM2", @, O,

{ 6629,-1900,-483,-4618,12349,2550,-622,1381,6514 } },
"Sony ILCE-7R", 0, 0,

{ 4913,-541,-202,-6130,13513,2906,-1564,2151,7183 } },
"Sony ILCE-7", @, O,

{ 5271,-712,-347,-6153,13653,2763,-1601,2366,7242 } },
"Sony ILCE-9", 0, 0,

{ 6389,-1703,-378,-4562,12265,2587,-670,1489,6550 } 1},
"Sony ILCE", 0, 0, /* 3000, 5000, 5100, 6000, and QX1 */

{ 5991,-1456,-455,-4764,12135,2980,-707,1425,6701 } },
"Sony NEX-5N", @, 0,

{ 5991,-1456,-455,-4764,12135,2980,-707,1425,6701 } 1},
"Sony NEX-5R", @, 9,

{ 6129,-1545,-418,-4930,12490,2743,-977,1693,6615 } 1},
"Sony NEX-5T", @, O,

{ 6129,-1545,-418,-4930,12490,2743,-977,1693,6615 } 1},
"Sony NEX-3N", @, O,

{ 6129,-1545,-418,-4930,12490,2743,-977,1693,6615 } },

"Sony NEX-3", 138, 0, /* DIC */

{ 6907,-1256,-645,-4940,12621,2320,-1710,2581,6230 } 1},
"Sony NEX-5", 116, 0, /* DIC */

{ 6807,-1350,-342,-4216,11649,2567,-1089,2001,6420 } },
"Sony NEX-3", 0, 0, /* Adobe */

{ 6549,-1550,-436,-4880,12435,2753,-854,1868,6976 } 1,
"Sony NEX-5", 0, 0, /* Adobe */

{ 6549,-1550,-436,-4880,12435,2753,-854,1868,6976 } 1},
"Sony NEX-6", 0, 0,

{ 6129,-1545,-418,-4930,12490,2743,-977,1693,6615 } },
"Sony NEX-7", @, 0,

{ 5491,-1192,-363,-4951,12342,2948,-911,1722,7192 } },
"Sony NEX", @, O, /* NEX-C3, NEX-F3 */

{ 5991,-1456,-455,-4764,12135,2980,-707,1425,6701 } 1},
"Sony SLT-A33", @, 0,

{ 6069,-1221,-366,-5221,12779,2734,-1024,2066,6834 } },
"Sony SLT-A35", 0, 0,

{ 5986,-1618,-415,-4557,11820,3120,-681,1404,6971 } },
"Sony SLT-A37", o, 0,

{ 5991,-1456,-455,-4764,12135,2980,-707,1425,6701 } },
"Sony SLT-A55", @, 0,

129



8249.
8250.
8251.
8252.
8253.
8254.
8255.
8256.
8257.
8258.
8259.
8260.
8261.
8262.
8263.
8264.
8265.
8266.
8267.
8268.
8269.
8270.
8271.
8272.
8273.
8274.
8275.
8276.
8277.
8278.

8279.

}

8280.
.void CLASS simple_coeff (int index)

8281

8282.

{
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8291.
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8293.
8294.
8295.
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}

8300.
.short CLASS guess_byte_order (int words)

8301

8302.

{
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8307.
8308.
8309.
8310.
8311.
8312.
8313.
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{ 5932,-1492,-411,-4813,12285,2856,-741,1524,6739 } },
"Sony SLT-A57", 0, 0,

{ 5991,-1456,-455,-4764,12135,2980,-707,1425,6701 } 1},
"Sony SLT-A58", 0, 0,

{ 5991,-1456,-455,-4764,12135,2980,-707,1425,6701 } },
"Sony SLT-A65", 0, 0,

{ 5491,-1192,-363,-4951,12342,2948,-911,1722,7192 } },
"Sony SLT-A77", 0, 0,

{ 5491,-1192,-363,-4951,12342,2948,-911,1722,7192 } },
"Sony SLT-A99", 0, 0,

{ 6344,-1612,-462,-4863,12477,2681,-865,1786,6899 } 1},
"Yr mi", o, o,

{ 7712,-2059,-653,-3882,11494,2726,-710,1332,5958 } 1},

e e e e

};

double cam_xyz[41[3];
char name[130];

int i, j;

sprintf (name, "%s %s", make, model);
for (i=0; i < sizeof table / sizeof *table; i++)
if (!strncmp (name, table[i].prefix, strlen(table[i].prefix))) {
if (table[i].black) black = (ushort) table[i].black;
if (table[iJ.maximum) maximum = (ushort) table[il].maximum;
if (table[i].trans[0]) {
for (raw_color = j=0; j < 12; j++)
((double *)cam_xyz)[j] = table[i].trans[j] / 10000.0;
cam_xyz_coeff (rgb_cam, cam_xyz);

break;
3}

static const float table[][12] = {
/* index @ -- all Foveon cameras */

{ 1.4032,-0.2231,-0.1016,-0.5263,1.4816,0.017,-0.0112,0.0183,0.9113 },
/* index 1 -- Kodak DC20 and DC25 */
{2.25,0.75,-1.75,-0.25,-0.25,0.75,0.75,-0.25,-0.25,-1.75,0.75,2.25 },

/* index 2 -- Logitech Fotoman Pixtura */
{ 1.893,-0.418,-0.476,-0.495,1.773,-0.278,-1.017,-0.655,2.672 },
/* index 3 -- Nikon E880, E900, and E990 */
{ -1.936280, 1.800443, -1.448486, 2.584324,
1.405365, -0.524955, -0.289090, 0.408680,
-1.204965, 1.082304, 2.941367, -1.818705 }
};

int i, c;

for (raw_color = i=0

; 3; i)
FORCC rgb_cam[iJ[c]

i
= table[index][i*colors+c];

<
t

uchar test[4][2];
int t=2, msb;
double diff, sum[2] = {0,0};

fread (test[0], 2, 2, ifp);
for (words-=2; words--; ) {
fread (test[t], 2, 1, ifp);
for (msb=0; msb < 2; msb++) {
diff = (test[t*2][msb] << 8 | test[t*2][!msb])
- (test[t J[msb] << 8 | test[t I[!msb1);
sum[msb] += diffxdiff;



8314. }
8315. t =
8316. 7}

8317. return sum[@] < sum[1] ? Ox4d4d : 0x4949;

8318. 7%

8319.

8320.float CLASS find_green (int bps, int bite, int off@, int off1)
8321.{

8322. UINT64 bitbuf=0;

8323. int vbits, col, i, c;

8324. ushort img[2][206417;

8325. double sum[]1={0,0};

8326.

8327. FORC(2) {

8328. fseek (ifp, ¢ ? off1:0ff@, SEEK_SET);

(t+1) & 3;

8329. for (vbits=col=0; col < width; col++) {

8330. for (vbits -= bps; vbits < 0; vbits += bite) {
8331. bitbuf <<= bite;

8332. for (i=0; i < bite; i+=8)

8333. bitbuf |= (unsigned) (fgetc(ifp) << i);

8334. i

8335. img[c]lcol] = bitbuf << (64-bps-vbits) >> (64-bps);
8336. T

8337.

3
8338. FORC(width-1) {
8339. suml ¢ & 1] += ABS(img[@1[cI-img[1]1lc+11);
8340. sum{~c & 1] += ABS(img[1]1[c]-img[@]I[c+11);
8341. }
8342. return 100 * log(sum[0]1/sum[11);
8343.%
8344.
8345. /*
8346. Identify which camera created this file, and set global variables
8347. accordingly.

8348. */

8349.void CLASS identify()

8350. {

8351. static const short pana[][6] = {
8352. { 3130, 1743, 4, o, -6, 0},
8353. { 3130, 2055, 4, o, -6, 0},
8354. { 3130, 2319, 4, 0, -6, 0},
8355. { 3170, 2103, 18, 0,-42, 20 },
8356. { 3170, 2367, 18, 13,-42,-21 },
8357. { 3177, 2367, ©, ©, -1, 0},
8358. { 3304, 2458, o, o, -1, 0},
8359. { 3330, 2463, 9, 0, -5, 01},
8360. { 3330, 2479, 9, 0,-17, 473,
8361. { 3370, 1899, 15, 0,-44, 20 },
8362. { 3370, 2235, 15, 0,-44, 20 },
8363. { 3370, 2511, 15, 10,-44,-21 },
8364. { 3690, 2751, 3, o, -8, -3},
8365. { 3710, 2751, ©, ©, -3, 0},
8366. { 3724, 2450, o, 0, 0, -2},
8367. { 3770, 2487, 17, ©,-44, 19 },
8368. { 3770, 2799, 17, 15,-44,-19 },
8369. { 3880, 2170, 6, 0, -6, 0},
8370. { 4060, 3018, 0, 0, 0, -2},
8371. { 4290, 2391, 3, o, -8, -1 1},
8372. { 4330, 2439, 17, 15,-44,-19 },
8373. { 4508, 2962, ©, 0, -3, -4},
8374. { 4508, 3330, 0, 0, -3, -6 1},
8375. };

8376. static const ushort canon[I[11] = {
8377. { 1944, 1416, 0, 0, 48, 0 3,
8378. { 2144, 1560, 4, 8, 52, 2, 0, 0, 0, 25},



8379. { 2224, 1456, 48, 6, 0, 23},

8380. { 2376, 1728, 12, 6, 52, 213},

8381. { 2672, 1968, 12, 6, 44, 2},

8382. { 3152, 2068, 64, 12, 0, 0, 16 },

8383. { 3160, 2344, 44, 12, 4, 43},

8384. { 3344, 2484, 4, 6, 52, 6},

8385. { 3516, 2328, 42, 14, o, 0},

8386. { 3596, 2360, 74, 12, 0, 0},

8387. { 3744, 2784, 52, 12, 8, 12 },

8388. { 3944, 2622, 30, 18, 6, 21},

8389. { 3948, 2622, 42, 18, 0, 23},

8390. { 3984, 2622, 76, 20, O, 2, 14},

8391. { 4104, 3048, 48, 12, 24, 12 },

8392. { 4116, 2178, 4, 2, 0, 0},

8393. { #4152, 2772, 192, 12, o, 0 },

8394. { 4160, 3124, 104, 11, 8, 65 },

8395. { 4176, 3062, 96, 17, 8, ©, 0, 16, 0, 7, 0x49 },
8396. { 4192, 3062, 96, 17, 24, 0, 0, 16, 0, 0, 0x49 },
8397. { 4312, 2876, 22, 18, 0, 23},

8398. { 4352, 2874, 62, 18, 0, 0},

8399. { 4476, 2954, 90, 34, 0, 0},

8400. { 4480, 3348, 12, 10, 36, 12, 0, 0, 0, 18, 0x49 },
8401. { 4480, 3366, 80, 50, 0, 0},

8402. { 4496, 3366, 80, 50, 12, 0 },

8403. { 4768, 3516, 96, 16, ©, 0, 0, 16 },

8404. { 4832, 3204, 62, 26, 0, 0},

8405. { 4832, 3228, 62, 51, 0, 0},

8406. { 5108, 3349, 98, 13, 0, 0},

8407. { 5120, 3318, 142, 45, 62, 0 },

8408. { 5280, 3528, 72, 52, O, 0},

8409. { 5344, 3516, 142, 51, 0, 0 },

8410. { 5344, 3584, 126,100, 0, 2},

8411. { 5360, 3516, 158, 51, @, 0 },

8412. { 5568, 3708, 72, 38, 0, 0},

8413. { 5632, 3710, 96, 17, @, 0, 0, 16, 0, 0, 0x49 },
8414. { 5712, 3774, 62, 20, 10, 2},

8415. { 5792, 3804, 158, 51, 0, 0 },

8416. { 5920, 3950, 122, 80, 2, 0 },

8417. { 6096, 4051, 76, 35, 0, 0},

8418. { 6096, 4056, 72, 34, 0, 0},

8419. { 6288, 4056, 264, 36, 0, 0},

8420. { 6384, 4224, 120, 44, 0, 0 },

8421. { 6880, 4544, 136, 42, 0, 0 },

8422. { 8896, 5920, 160, 64, 0, 0 },

8423. };

8424. static const struct {

8425. ushort id;

8426. char model[2017;

8427. 3} uniquel] = {

8428. { 0x168, "EOS 10D" }, { 0x001, "EOS-1D" },

8429. { ox175, "EOS 20D" }, { 0x174, "EOS-1D Mark II" },
8430. { 0x234, "EOS 30D" }, { 0x232, "E0S-1D Mark II N" 3},
8431. { 0x190, "EOS 40D" }, { ox169, "EOS-1D Mark III" },
8432. { 0x261, "EOS 50D" }, { 0x281, "E0S-1D Mark IV" },
8433. { 0x287, "EOS 60D" }, { 0x167, "E0S-1DS" },

8434. { 0x325, "EOS 70D" },

8435. { 0x408, "EOS 77D" }, { 0x331, "EOS M" },

8436. { 0x350, "EOS 8eD" }, { 0x328, "E0S-1D X Mark II" 3},
8437. { ox346, "EOS 100D" 3},

8438. { ox417, "EOS 200D" },

8439. { ox170, "EOS 300D" 3}, { 0x188, "EO0S-1Ds Mark II" },
8440. { ox176, "EOS 450D" 3}, { 0x215, "EO0S-1Ds Mark III" },
8441. { 0x189, "EOS 350D" 3}, { 0x324, "EOS-1D C" 3},

8442. { 0x236, "EOS 400D" 3}, { 0x269, "EOS-1D X" 3},

8443. { 0x252, "EOS 500D" }, { 0x213, "EOS 5D" },
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8444, { ox270, "EOS 550D" }, { 0x218, "EOS 5D Mark II" },
8445, { 0x286, "EOS 600D" }, { 0x285, "EOS 5D Mark III" },
8446. { ox301, "EOS 650D" }, { 0x302, "EOS 6D" },
8447. { 0x326, "EOS 700D" }, { 0x250, "EOS 7D" },
8448. { 0x393, "EOS 750D" }, { 0x289, "EOS 7D Mark II" },
8449. { ox347, "EOS 760D" }, { 0x406, "EOS 6D Mark II" },
8450. { ox405, "EOS 800D" }, { 0x349, "EOS 5D Mark IV" },
8451. { 0x254, "EOS 1000D" },

8452. { 0x288, "EOS 1100D" },

8453. { 0x327, "EOS 1200D" }, { 0x382, "EOS 5DS" },
8454, { 0x404, "EOS 1300D" }, { 0x401, "EOS 5DS R" },
8455. { 0x422, "EOS 1500D" },

8456. { 0x432, "EOS 3000D" },

8457. }, soniquel[] = {

8458. { 0x002, "DSC-R1" 3}, { 0x100, "DSLR-A100" },
8459. { ox101, "DSLR-A900" }, { 0x102, "DSLR-A700" },
8460. { 0x103, "DSLR-A200" }, { 0x104, "DSLR-A350" },
8461. { 0x105, "DSLR-A300" }, { 0x108, "DSLR-A330" },
8462. { 0x109, "DSLR-A230" }, { @Ox10@a, "DSLR-A290" },
8463. { ox1ed, "DSLR-A850" }, { 0x111, "DSLR-A550" },
8464. { 0x112, "DSLR-A500" }, { 0x113, "DSLR-A450" },
8465. { 0x116, "NEX-5" 3}, { 0x117, "NEX-3" 3},

8466. { 0x118, "SLT-A33" }, { 0x119, "SLT-A55V" 3},
8467. { ox11a, "DSLR-A560" }, { 0x11b, "DSLR-A580" },
8468. { ox11c, "NEX-C3" 3}, { 0x11d, "SLT-A35" },
8469. { ox1le, "SLT-A65V" 3},  { @x11f, "SLT-A77V" 3},
8470. { 0x120, "NEX-5N" 3}, { ox121, "NEX-7" 3},

8471. { 0x123, "SLT-A37" }, { 0x124, "SLT-A57" 3},
8472. { 0x125, "NEX-F3" }, { 0x126, "SLT-A99V" },
8473. { 0x127, "NEX-6" }, { 0x128, "NEX-5R" 3},
8474. { 0x129, "DSC-RX100" }, { @x12a, "DSC-RX1" },
8475. { 0x12e, "ILCE-3000" }, { ox12f, "SLT-A58" },
8476. { 0x131, "NEX-3N" 3, { 0x132, "ILCE-7" },
8477. { 0x133, "NEX-5T" 3}, { 0x134, "DSC-RX100M2" },
8478. { 0x135, "DSC-rx10" }, { 0x136, "DSC-RX1R" },
8479. { 0x137, "ILCE-7R" }, { 0x138, "ILCE-6000" },
8480. { 0x139, "ILCE-5000" }, { 0x13d, "DSC-RX100M3" },
8481. { ox13e, "ILCE-7S" }, { ox13f, "ILCA-77M2" 3},
8482. { 0x153, "ILCE-5100" }, { 0x154, "ILCE-7M2" },
8483. { 0x155, "DSC-RX100M4" },{ 0x156, "DSC-RX10M2" },
8484. { 0x158, "DSC-RX1RM2" }, { @x15a, "ILCE-QX1" },
8485. { ox15b, "ILCE-7RM2" }, { 0x15e, "ILCE-7SM2" },
8486. { 0x161, "ILCA-68" }, { 0x162, "ILCA-99M2" 3},
8487. { 0x163, "DSC-RX10M3" }, { 0x164, "DSC-RX100M5" },
8488. { ox165, "ILCE-6300" }, { 0x166, "ILCE-9" },
8489. { 0x168, "ILCE-6500" }, { @Ox16a, "ILCE-7RM3" },
8490. { ox16b, "ILCE-7M3" }, { @x16c, "DSC-RX0" },
8491. { 0x16d, "DSC-RX10M4" },

8492. };

8493. static const char *orig, panalias[][12] = {

8494. "@DC-FZ80", "DC-Fz82", "DC-FZ85"

8495. "@DC-Fz81", "DC-Fz83",

8496. "@DC-GF9", "DC-GX800", "DC-GX850",

8497. "@DC-GF10", "DC-GF90",

8498. "@DC-GX9", "DC-GX7MK3",

8499. "@DC-ZS70", "DC-TZ90", "DC-TZ91", "DC-TZ92", "DC-TZ93",
8500. "@DMC-FZ40", "DMC-FZ45",

8501. "@DMC-FZ2500", "DMC-FZ2000", "DMC-FZH1",

8502. "@DMC-G8", "DMC-G80", "DMC-G81", "DMC-G85",

8503. "@DMC-GX85", "DMC-GX80", "DMC-GX7MK2",

8504. "@MC-LX9", "DMC-LX1@", "DMC-LX15",

8505. "@DMC-ZS40", "DMC-TZ6@", "DMC-TZ61",

8506. "@DMC-ZS50", "DMC-TZ7@", "DMC-TZ71",

8507. "@DMC-ZS60", "DMC-TZ80Q", "DMC-TZ81", "DMC-TZ85",

8508. "@DMC-ZS100", "DMC-ZS110", "DMC-TZ10@", "DMC-TZ101", "DMC-TZ11@", "DMC-TX1",



8509.
8510.
8511.
8512.
8513.
8514.
8515.
8516.
8517.
8518.
8519.
8520.
8521.
8522.
8523.
8524.
8525.
8526.
8527.
8528.
8529.
8530.
8531.
8532.
8533.
8534.
8535.
8536.
8537.
8538.
8539.
8540.
8541.
8542.
8543.
8544.
8545.
8546.
8547.
8548.
8549.
8550.
8551.
8552.
8553.
8554.
8555.
8556.
8557.
8558.
8559.
8560.
8561.
8562.
8563.
8564.
8565.
8566.
8567.
8568.
8569.
8570.
8571.
8572.
8573.
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}

[

"@DC-ZS200", "DC-TX2", "DC-TZ200", "DC-TZ202", "DC-TZ220", "DC-Z5220",

static const struct {

unsigned fsize;
ushort rw, rh;
uchar 1Im, tm, rm, bm, 1f, cf, max, flags;
char make[10], model[20];
ushort offset;

table[] = {

{

{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{

786432,1024, 768,
1447680,1392,1040,
1920000,1600,1200,
5067304,2588,1958,
5067316,2588,1958,

10134608, 2588,1958,
10134620, 2588,1958,
16157136, 3272, 2469,
15980544, 3264, 2448
9631728,2532,1902,
2868726,1384,1036,
5298000, 2400,1766,12, 1
6553440,2664,1968, 4,
6573120,2672,1968,12, 8,
6653280,2672,1992,10, 6,42,
7710960, 2888,2136,44, 8, 4,
9219600,3152,2340,36,12, 4,
9243240,3152,2346,12, 7,44,13,
10341600,3336,2480, 6, 5,32, 3,
10383120,3344,2484,12, 6,44, 6,
12945240,3736,2772,12, 6,52, 6,
15636240,4104,3048,48,12,24,12,
15467760,3720,2772, 6,12,30, 0,
15534576,3728,2778,12, 9,44, 9,
18653760, 4080,3048,24,12,24,12,
19131120,4168,3060,92,16, 4, 1,
21936096, 4464,3276,25,10,73,12,
24724224,4704,3504, 8,16,56, 8,
30858240,5248,3920, ,56,16,
1976352,1632,1211,
3217760,2080, 1547,
6218368,2585,1924,
7816704,2867,2181,
2937856,1621,1208,
4948608,2090, 1578,
6054400,2346,1720,
7426656, 2568,1928,
7530816, 2602,1929,
7542528,2602,1932,
7562048,2602,1937,
7753344,2602,1986,
9313536,2858,2172,
10834368,3114,2319,
10843712,3114,2321,
10979200,3114, 2350,
12310144,3285,2498,
12489984,3328,2502,
15499264, 3754,2752,
18702336, 4096, 3044,
7684000, 2260,1700,
787456,1024, 769,
28829184,4384,3288,
15151104, 4608, 3288,
3840000,1600,1200,
307200, 640, 480,
62464, 256, 244,
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0,0x94,0,0,"AVT","F-080C" }
0,0x94,0,0,"AVT" "F-145C" }
0,0x94,0,0,"AVT","F-201C" }
0,0x94,0,0,"AVT","F-510C" }
0,0x94,0,0,"AVT", "F-510C" 1
9,0x94,0,0,"AVT","F-510C" }
9,0x94,0,0,"AVT","F-510C",12 }
9,0x94,0,0,"AVT","F-810C" 3},

8,0x61,0,1,"AgfaPhoto", "DC-833

n" 3,

6,0x61,0,0,"Alcatel", "5035D" },

4,0x49,0,8, "Baumer","TXG14",10
8,0x94,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "PowerShot
8,0x49,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "PowerShot
8,0x16,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "PowerShot
8,0x94,0,2,"Canon", "IXUS 160"
0,0x94,0,1,"Casio", "QV-2000UX"
0,0x94,0,1,"Casio", "QV-3*00EX"
0,0x94,0,1,"Casio", "QV-5700" }
0,0x16,0,1,"Casio","EX-260" },

78 %},
SD300" 3,
A460" },
A610" },
A530" 1},
S3 IS" 3,
A620" 3},
A470" 3},
A720 IS" 3,
A630" 1},
A640" 3,
A650" },
SX110 IS" 3},
SX120 IS" 3,
SX20 IS" 3,
$X220 HS" 3,
SX30 IS" 3,
A3300 IS" 1},
1,
3,
3,

)

0,0x94,7,13,"Casio", "EX-520" },
0,0x94,7,1,"Casio", "EX-S100" },

0,0x94,7,1,"Casio","QV-R41" 3,

0,0x94,0,1,"Casio", "EX-P505" },

0,0x94,7,1,"Casio","QV-R51" },
0,0x94,7,1,"Casio", "EX-Z50" 3,

0,0x16,7,1,"Casio", "EX-Z500" },

0,0x94,7,1,"Casio", "EX-255" },

0,0x94,7,1,"Casio", "EX-P600" },
0,0x94,0,1,"Casio", "EX-Z750" },

0,0x94,0,1,"Casio", "EX-Z75" },

0,0x94,7,1,"Casio", "EX-P700" },
0,0x94,0,1,"Casio", "EX-2850" },

0,0x94,0,1,"Casio", "EX-28" },
0,0x94,0,1,"Casio", "EX-Z1050"
0,0x94,7,1,"Casio", "EX-ZR100"
3,0x94,0,1,"Casio", "QV-4000" }

10x94,0.0, "Generic" 3},
10x8d.0.0, "Kodak", "DC20" },

3,
3,

)



8574.
8575.
8576.
8577.
8578.
8579.
8580.
8581.
8582.
8583.
8584.
8585.
8586.
8587.
8588.
8589.
8590.
8591.
8592.
8593.
8594.
8595.
8596.
8597.
8598.
8599.
8600.
8601.
8602.
8603.
8604.
8605.
8606 .
8607 .
8608.
8609.
8610.
8611.
8612.
8613.
8614.
8615.
8616.
8617.
8618.
8619.
8620.
8621.
8622.
8623.
8624.
8625.
8626.
8627.
8628.
8629.
8630.
8631.
8632.
8633.
8634.
8635.
8636.
8637.
8638.

124928, 512, 244,
1652736, 1536,1076,
4159302,2338,1779,
4162462,2338,1779,
2247168,1232, 912,
3370752,1232, 912,
6163328,2864,2152,
6166488,2864,2152,

460800, 640, 480,
9116448,2848,2134,

12241200, 40403030,
12272756, 4040, 3030,
18000000, 4000, 3000,
614400, 640, 480,
15360000, 3200, 2400,

3884928,1608,1207,
1138688,1534, 986,
1581060,1305, 969,
2465792,1638,1204,
2940928,1616,1213,
4771840,2064,1541,
4775936,2064, 1542,
5865472,2288,1709,
5869568,2288,1710,
7438336,2576,1925,
8998912,2832,2118,
5939200,2304,1718,
3178560,2064,1540,
4841984,2090, 1544,
6114240,2346,1737,

0,0x8d,0,0, "Kodak", "DC20" },
0,0x61,0,0, "Kodak", "DCS200" 3},
0,0x94,0,0, "Kodak", "C330" },
0,0x94,0,0, "Kodak", "C330",3160 },
0,0x00,0,0, "Kodak","C330" },
0,0x00,0,0, "Kodak","C330" },
0,0x94,0,0, "Kodak", "C603" },
0,0x94,0,0, "Kodak","C603",3160 },
0,0x00,0,0, "Kodak", "C603" },
0,0x00,0,0, "Kodak", "C603" },
0,0x49,0,0, "Kodak", "12MP" },
0,0x49,0,0, "Kodak", "12MP" 31556 },
0,0x00,0,0, "Kodak","12MP" 3},
64,0%x94,0,0, "Kodak" , "KAL-0340" },
96,0x16,0,0, "Lenovo", "A820" 3,
96,0x16,0,0, "Micron","2010",3212 },
,0x61,0,0, "Minolta","RD175",513 },
,0x1e,4,1,"Nikon","E900" },

w w u
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0x94,0,1,"Nikon", "E3700" }
,0xb4,0,1,"Nikon", "E4500" }
0x16,0,1,"Nikon", "E4300" }
0xb4,0,1,"Nikon", "E5000" }
x94,7,1,"Nikon", "COOLPIX S6" },
x16,0,0,"0lympus", "C770UZ" },
x94,0,1, "Pentax","Optio S" 3},
x94,7,1, "Pentax","Optio S" },
x94,7,1,"Pentax","Optio S4" 3},
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10702848,3072,2322, 21,30,0x94,0,1, "Pentax", "Optio 750Z" },
4147200,1920,1080, ,0x49,0,0, "Photron", "BC2-HD" },
4151666,1920,1080, ,0x49,0,0, "Photron”, "BC2-HD",8 },
13248000, 2208, 3000, 13,0x61,0,0, "Pixelink", "A782" 3,
6291456,2048,1536, 96,0x61,0,0, "RoverShot", "3320AF" },
311696, 644, 484, ,0x16,0,8,"ST Micro","STV680 VGA" },
16098048, 3288, 2448, 2 ,0x94,0,1, "Samsung", "S85" },
16215552,3312,2448, 4 ,0x94,0,1, "Samsung", "S85" },
20487168, 3648,2808, 13,0x94,5,1, "Samsung" , "WB550" },
24000000, 4000, 3000, 13,0x94,5,1, "Samsung", "WB550" }
12582980,3072,2048, 33,0x61,0,0,"Sinar","" 68 },
33292868, 4080,4080, 33,0x61,0,0,"Sinar","",68 },
44390468, 4080, 5440, 33,0x61,0,0,"Sinar","" 68 },
1409024,1376,1024, ,0x49,0,0, "Sony", "XCD-SX910CR" },
2818048,1376,1024, 97,0x49,0,0, "Sony", "XCD-SX910CR" },
17496000, 4320, 3240, 0,224,0x94,0,0,"Xiro", "Xplorer V" },

};
static const char *corp[] =
{ "AgfaPhoto", "Canon", "Casio", "Epson", "Fujifilm",

"Mamiya", "Minolta", "Motorola", "Kodak", "Konica", "Leica",
"Nikon", "Nokia", "Olympus", "Ricoh", "Pentax", "Phase One",
"Samsung", "Sigma", "Sinar", "Sony", "YI" };

char head[32], *cp;

int hlen, flen, fsize, zero_fsize=1, i, c;

struct jhead jh;

tiff_flip = flip = filters = UINT_MAX; /* unknown */
raw_height = raw_width = fuji_width = fuji_layout = cr2_slice[0] = 0;
maximum = height = width = top_margin = left_margin = 0;

cdesc[0] = desc[0] = artist[0] = make[@] = model[0] = model2[0] = 0,
iso_speed = shutter = aperture = focal_len = unique_id = 0;
tiff_nifds = 0;

memset (tiff_ifd, 0, sizeof tiff_ifd);

memset (gpsdata, 0, sizeof gpsdata);

memset (cblack, @, sizeof cblack);
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8639. memset (white, 0, sizeof white);

8640. memset (mask, 0, sizeof mask);

8641. thumb_offset = thumb_length = thumb_width = thumb_height = 0;
8642. load_raw = thumb_load_raw = 0;

8643. write_thumb = &CLASS jpeg_thumb;

8644. data_offset = meta_offset = meta_length = tiff_bps = tiff_compress = 0;
8645. kodak_cbpp = zero_after_ff = dng_version = load_flags = 0;
8646. timestamp = shot_order = tiff_samples = black = is_foveon = 0;
8647. mix_green = profile_length = data_error = zero_is_bad = 0;
8648. pixel_aspect = is_raw = raw_color = 1;

8649. tile_width = tile_length = 0;

8650. for (i=0; i < 4; i++) {

8651. cam_mull[i] = 1 == 1;

8652. pre_mul[i] = i < 3;

8653. FORC3 cmatrix[c][i] = 0;
8654. FORC3 rgb_cam[c][i] = ¢ == i;
8655.

3}
8656. colors = 3;
8657. for (i=0; i < 0x10000; i++) curvel[i] = i;
8658.
8659. order = get2();
8660. hlen = get4();
8661. fseek (ifp, @, SEEK_SET);
8662. fread (head, 1, 32, ifp);
8663. fseek (ifp, @, SEEK_END);
8664. flen = fsize = ftell(ifp);
8665. if ((cp = (char *) memmem Chead, 32, "MMMM", 4)) ||

8666 . (cp = (char *) memmem (head, 32, "IIII", 4))) {
8667. parse_phase_one (cp-head);

8668. if (cp-head && parse_tiff(@)) apply_tiff();

8669. 1} else if (order == 0x4949 || order == 0x4d4d) {
8670. if (!memcmp (head+6,"HEAPCCDR",8)) {

8671. data_offset = hlen;

8672. parse_ciff (hlen, flen-hlen, 0);

8673. load_raw = &CLASS canon_load_raw;

8674. } else if (parse_tiff(0)) apply_tiff();

8675. 1} else if (!memcmp (head,"\xff\xd8\xff\xel",64) &&
8676. Imemcmp (head+6,"Exif",4)) {
8677. fseek (ifp, 4, SEEK_SET);

8678. data_offset = 4 + get2();

8679. fseek (ifp, data_offset, SEEK_SET);

8680. if (fgetc(ifp) != oxff)

8681. parse_tiff(12);

8682. thumb_offset = 0;

8683. 1} else if (!memcmp (head+25,"ARECOYK",7)) {
8684. strcpy (make, "Contax");

8685. strcpy (model,"N Digital");

8686. fseek (ifp, 33, SEEK_SET);

8687. get_timestamp(1);

8688. fseek (ifp, 60, SEEK_SET);

8689. FORC4 cam_mul[c * (c >> 1)] = getd();
8690. 1} else if (!strcmp (head, "PXN")) {

8691. strcpy (make, "Logitech");

8692. strcpy (model, "Fotoman Pixtura");

8693. } else if (!strcmp (head, "gktk")) {

8694. strcpy (make, "Apple");

8695. strcpy (model, "QuickTake 100");

8696. load_raw = &CLASS quicktake_100_load_raw;
8697. } else if (!strcmp (head, "gktn")) {

8698. strcpy (make, "Apple");

8699. strcpy (model, "QuickTake 150");

8700. load_raw = &CLASS kodak_radc_load_raw;
8701. } else if (!memcmp (head,"FUJIFILM",8)) {
8702. fseek (ifp, 84, SEEK_SET);

8703. thumb_offset = get4();
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8704.
8705.
8706.
8707.
8708.
8709.
8710.
8711.
8712.
8713.
8714.
8715.
8716.
8717.
8718.
8719.
8720.
8721.
8722.
8723.
8724.
8725.
8726.
8727.
8728.
8729.
8730.
8731.
8732.
8733.
8734.
8735.
8736.
8737.
8738.
8739.
8740.
8741.
8742.
8743.
8744.
8745.
8746.
8747.
8748.
8749.
8750.
8751.
8752.
8753.
8754.
8755.
8756.
8757.
8758.
8759.
8760.
8761.
8762.
8763.
8764.
8765.
8766.
8767.
8768.

o}

-

o}

[

>}

—

thumb_length = get4();

fseek (ifp, 92, SEEK_SET);
parse_fuji (get4());
if (thumb_offset > 120) {
fseek (ifp, 120, SEEK_SET);
is_raw += (i = get4()) && 1;
if (is_raw == 2 && shot_select)
parse_fuji (i);

3}

fseek (ifp, 100+28x(shot_select > @), SEEK_SET);

parse_tiff (data_offset = get4());

parse_tiff (thumb_offset+12);

apply_tiff();

if (!load_raw) {
load_raw = &CLASS unpacked_load_raw;
tiff_bps = 14;

3

else if (!memcmp (head,"RIFF",4)) {
fseek (ifp, @, SEEK_SET);
parse_riff();
else if (!memcmp (head+4,"ftypcrx ",8)) {
fseek (ifp, @, SEEK_SET);
parse_crx (fsize);
else if (!memcmp (head+4,"ftypqt
fseek (ifp, @, SEEK_SET);
parse_qt (fsize);
is_raw = 0;

else if (!memcmp (head,"\0\001\0\001\0@",6)) {
fseek (ifp, 6, SEEK_SET);
fread (make, 1, 8, ifp);
fread (model, 1, 8, ifp);
fread (model2, 1, 16, ifp);
data_offset = get2();

get2();

raw_width = get2();
raw_height = get2();
load_raw = &CLASS nokia_load_raw;

filters

0x61616161;

9L

else if (!memcmp (head,"NOKIARAW",8)) {
strcpy (make, "NOKIA");
order = 0x4949;
fseek (ifp, 300, SEEK_SET);
data_offset = get4();
i = get4(Q);

width = get2();
height = get2();
switch (tiff_bps = i*8 / (width * height)) {

&CLASS eight_bit_load_raw; break;
&CLASS nokia_load_raw;

case 8:
case 10:

}

raw_height
mask[0][3]

filters

load_raw =
load_raw =

= height +
=1;
0x61616161;

(top_margin

else if (!memcmp (head,"ARRI", 4)) {
0x4949;
fseek (ifp, 20, SEEK_SET);
width = get4();
height = get4();

order =

strcpy (make, "ARRI");

fseek (ifp, 668, SEEK_SET);
fread (model, 1, 64, ifp);
data_offset = 4096;
load_raw = &CLASS packed_load_raw;

load_flags

filters

= 88;
0x61616161;

i / (width * tiff_bps/8)

- height);
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8769. 1} else if (!memcmp (head,"XPDS",4)) {

8770. order = 0x4949;

8771. fseek (ifp, 0x800, SEEK_SET);

8772. fread (make, 1, 41, ifp);

8773. raw_height = get2();

8774. raw_width = get2();

8775. fseek (ifp, 56, SEEK_CUR);

8776. fread (model, 1, 30, ifp);

8777. data_offset = 0x10000;

8778. load_raw = &CLASS canon_rmf_load_raw;

8779. gamma_curve (0, 12.25, 1, 1023);

8780. 1} else if (!memcmp (head+4,"RED1",4)) {

8781. strcpy (make, "Red");

8782. strcpy (model, "One");

8783. parse_redcine();

8784. load_raw = &CLASS redcine_load_raw;

8785. gamma_curve (1/2.4, 12.92, 1, 4095);

8786. filters = 0x49494949;

8787. } else if (!memcmp (head,"DSC-Image",9))

8788. parse_rollei();

8789. else if (!memcmp (head,"PWAD",4))

8790. parse_sinar_ia();

8791. else if (!memcmp Chead,"\@MRM",4))

8792. parse_minolta(0);

8793. else if (!memcmp (head,"FOVb",4))

8794. parse_foveon();

8795. else if (!memcmp (head,"CI",2))

8796. parse_cine();

8797. if (make[0] == 0)

8798. for (zero_fsize=i=0; i < sizeof table / sizeof *table; i++)
8799. if (fsize == table[i].fsize) {

8800. strcpy (make, table[il.make );

8801. strcpy (model, table[i].model);

8802. flip = table[i].flags >> 2;

8803. zero_is_bad = table[i].flags & 2;

8804. if (table[i].flags & 1)

8805. parse_external_jpeg();

8806. data_offset = table[i].offset;

8807. raw_width = table[i].rw;

8808. raw_height = table[i].rh;

8809. left_margin = table[i].1m;

8810. top_margin = table[i].tm;

8811. width = raw_width - left_margin - table[i].rm;
8812. height = raw_height - top_margin - table[i].bm;
8813. filters = 0x1010101 * table[i].cf;

8814. colors = 4 - !((filters & filters >> 1) & 0x5555);
8815. load_flags = table[i].1f;

8816. switch (tiff_bps = (fsize-data_offset)*8 / (raw_widthxraw_height))
8817. case 6:

8818. load_raw = &CLASS minolta_rd175_load_raw; break;
8819. case 8:

8820. load_raw = &CLASS eight_bit_load_raw; break;
8821. case 10: case 12:

8822. load_flags |= 512;

8823. if (!strcmp(make,"Canon")) load_flags |= 256;
8824. load_raw = &CLASS packed_load_raw; break;
8825. case 16:

8826. order = 0x4949 | 0x404 * (load_flags & 1);
8827. tiff_bps -= load_flags >> 4;

8828. tiff_bps -= load_flags = load_flags >> 1 & 7;
8829. load_raw = &CLASS unpacked_load_raw;

8830. }

8831. maximum = (1 << tiff_bps) - (1 << table[i].max);
8832.

}
8833. if (zero_fsize) fsize = 0;
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8834. if (make[0] == 0) parse_smal (0, flen);
8835. if (make[0] == 0) {

8836. parse_jpeg(0);

8837. if (!(strncmp(model,"ov",2) && strncmp(model,"RP_OV",5)) &&
8838. Ifseek (ifp, -6404096, SEEK_END) &&

8839. fread (head, 1, 32, ifp) && !strcmp(head, "BRCMn")) {
8840. strcpy (make, "OmniVision");

8841. data_offset = ftell(ifp) + 0x8000-32;

8842. width = raw_width;

8843. raw_width = 2611;

8844. load_raw = &CLASS nokia_load_raw;

8845. filters = 0x16161616;

8846. } else is_raw = 0;

8847. }

8848.

8849. for (i=0; i < sizeof corp / sizeof *corp; i++)

8850. if (strcasestr (make, corp[i])) /* Simplify company names */
8851. strcpy (make, corp[il);

8852. if ((!strcmp(make,"Kodak") || !strcmp(make,"Leica")) &&

8853. ((cp = strcasestr(model," DIGITAL CAMERA")) ||

8854, (cp = strstr(model, "FILE VERSION"))))

8855. *cp = 0;

8856. if (!strncasecmp(model, "PENTAX",6))

8857. strcpy (make, "Pentax");

8858. cp = make + strlen(make); /* Remove trailing spaces */
8859. while (x--cp == ' ') *cp = 0;

8860. cp = model + strlen(model);

8861. while (x--cp == ' ') *cp = 0;

8862. i = strlen(make); /% Remove make from model */
8863. if (!strncasecmp (model, make, i) && model[i++] == ' ')

8864. memmove (model, model+i, 64-i)

8865. if (!strncmp (model,"FinePix ",8))

8866. strcpy (model, model+8);

8867. if (!strncmp (model,"Digital Camera ",15))

8868. strcpy (model, model+15);

8869. desc[511] = artist[63] = make[63] = model[63] = model2[63] = 0;

8870. if (!is_raw) goto notraw;

8871.

8872. if (!height) height = raw_height;

8873. if (lwidth) width raw_width;

8874. if (height == 2624 && width == 3936) /* Pentax K10D and Samsung GX10 */
8875. { height = 2616; width = 3896; }

8876. if (height == 3136 && width == 4864) /* Pentax K20D and Samsung GX20 */

8877. { height = 3124; width = 4688; filters = 0x16161616; }

8878. if (raw_height == 2868 && (!strcmp(model,"K-r") || !strcmp(model,"K-x")))
8879. { width = 4309; filters = 0x16161616; }

8880. if (raw_height == 3136 && !strcmp(model,"K-7"))

8881. { height = 3122; width = 4684; filters = 0x16161616; top_margin = 2; }
8882. if (raw_height == 3284 && !strncmp(model,"K-5",3))

8883. { left_margin = 10; width = 4950; filters = 0x16161616; }

8884. if (raw_height == 3300 && !strncmp(model, "K-50",4))

8885. { height = 3288, width = 4952; left_margin = @; top_margin = 12; }
8886. if (raw_height == 3664 && !strncmp(model,"K-S",3))

8887. { width = 5492; left_margin = 0; }

8888. if (raw_height == 4032 8& !strcmp(model,"K-3"))

8889. { height = 4032; width = 6040; left_margin = 4; }

8890. if (raw_height == 4060 && !strcmp(model, "KP"))

8891. { height = 4032; width = 6032; left_margin = 52; top_margin = 28; }
8892. if (raw_height == 4950 && !strcmp(model, "K-1"))

8893. { height = 4932; width = 7380; left_margin = 4; top_margin = 18; }
8894. if (raw_height == 5552 && !strcmp(model, "645D"))

8895. { height = 5502; width = 7328; left_margin = 48; top_margin = 29;
8896. filters = 0x61616161; }

8897. if (height == 3014 8& width == 4096) /* Ricoh GX200 */
8898. width = 4014;



8899. if (dng_version) {

8900. if (filters == UINT_MAX) filters = 0;

8901. if (filters) is_raw *= tiff_samples;

8902. else colors = tiff_samples;

8903. switch (tiff_compress) {

8904. case 0:

8905. case 1: load_raw = &CLASS  packed_dng_load_raw; break;
8906. case 7: load_raw = &CLASS lossless_dng_load_raw; break;
8907. case 34892: load_raw = &CLASS lossy_dng_load_raw; break;
8908. default: load_raw = 0;

8909. 3

8910. goto dng_skip;

8911.

8912. if (!strcmp(make,"Canon") && !fsize && tiff_bps != 15) {
8913. if (!load_raw)

8914. load_raw = &CLASS lossless_jpeg_load_raw;

8915. for (i=0; i < sizeof canon / sizeof *canon; i++)
8916. if (raw_width == canon[i][0] && raw_height == canon[i]I[1]) {
8917. width = raw_width - (left_margin = canon[i][2])
8918. height = raw_height - (top_margin = canon[i][3]);
8919. width -= canon[i][4];

8920. height -= canon[i][5];

8921. mask[@01[1] = canon[i]1[61;

8922. mask[@01[3] = -canon[i1[7]

8923. mask[1][1] = canon[i][8];

8924. mask[1][3] = -canon[i][9];

8925. if (canon[i][10]) filters = canon[iJ[10] * 0x01010101;
8926. }

8927. if ((unique_id | 0x20000) == 0x2720000) {

8928. left_margin = 8;

8929. top_margin = 16;

8930. i

8931. }

8932. for (i=0; i < sizeof unique / sizeof *unique; i++)
8933. if (unique_id == 0x80000000 + unique[i].id) {

8934. adobe_coeff ("Canon", unique[i].model);

8935. if (model[4] == 'K' && strlen(model) == 8)

8936. strcpy (model, uniquel[i].model);

8937. T

8938. for (i=0; i < sizeof sonique / sizeof *sonique; i++)
8939. if (unique_id == sonique[i].id)

8940. strcpy (model, soniquel[i].model);

8941. for (i=0; i < sizeof panalias / sizeof #*panalias; i++)
8942. if (panalias[i][0] == '@') orig = panalias[i]+1;
8943. else if (!strcmp(model,panalias[i]))

8944. adobe_coeff ("Panasonic", orig);

8945. if (!strcmp(make, "Nikon")) {

8946. if (!load_raw)

8947. load_raw = &CLASS packed_load_raw;

8948. if (model[0] == 'E')

8949. load_flags |= !data_offset << 2 | 2;

8950. }

8951.

8952. /* Set parameters based on camera name (for non-DNG files). */
8953.
8954, if (!strcmp(model,"KAI-0340")

8955. && find_green (16, 16, 3840, 5120) < 25) {
8956. height = 480;

8957. top_margin = filters = 0;

8958. strcpy (model, "C603");

8959. }

8960. if (!strcmp(make,"Sony") && raw_width > 3888)
8961. black = 128 << (tiff_bps - 12);

8962. if (is_foveon) {

8963. if (height*2 < width) pixel_aspect = 0.5;
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8964.
8965.
8966.

8967.

—

8968.
8969.
8970.
8971.
8972.
8973.
8974.
8975.
8976.
8977.
8978.
8979.
8980.
8981.
8982.

8983.

—

8984.
8985.
8986.
8987.
8988.
8989.

8990.

—

8991.
8992.
8993.
8994.
8995.
8996.
8997.

8998.

—

8999.
9000.
9001.
9002.
9003.

9004.

[

9005.
9006 .
9007.
.canon_a5:
9009.
9010.
9011.
9012.

9008

9013.

o}

9014.
9015.
9016.

9017.

—

9018.

9019.

=}

9020.

9021.

o}

9022.
9023.

9024.

-

9025.
9026.

9027.

=}

9028.

if (height > width) pixel_aspect = 2;
filters = 0;
simple_coeff(0);

else if (!strcmp(make,"Canon") && tiff_bps == 15) {

switch (width) {
case 3344: width -
case 3872: width -

= 66;

= 6;

3}

if (height > width) {
SWAP (height,width);
SWAP(raw_height, raw_width);

3

if (width == 7200 && height == 3888) {
raw_width = width = 6480;
raw_height = height = 4320;

}

filters = 0;

tiff_samples = colors = 3;

load_raw = &CLASS canon_sraw_load_raw;

else if (!strcmp(model, "PowerShot 600")) {

height = 613;

width = 854;

raw_width = 896;

colors = 4;

filters = 0Oxeledele4;

load_raw = &CLASS canon_600_load_raw;

else if (!strcmp(model, "PowerShot A5") ||

I'strcmp(model, "PowerShot A5 Zoom")) {

height = 773;

width = 960;

raw_width = 992;

pixel_aspect = 256/235.0;

filters = 0xledelede;

goto canon_a5;

else if (!strcmp(model, "PowerShot A50")) {

height = 968;

width = 1290;

raw_width = 1320;

filters = 0x1b4edble;

goto canon_a5;

else if (!strcmp(model,"PowerShot Pro70")) {

height 1024;

width 1552;

filters = 0xledb4elb;

tiff_bps = 10;

load_raw = &CLASS packed_load_raw;

load_flags = 264;

else if (!strcmp(model, "PowerShot Pro9e IS") ||
I'strcmp(model, "PowerShot G1")) {

colors = 4;

filters = 0xb4b4b4b4;

else if (!strcmp(model, "PowerShot A610")) {

if (canon_s2is()) strcpy (model+10, "S2 IS");

else if (!strcmp(model, "PowerShot SX220 HS")) {

mask[1]1[3] = -4;

else if (!strcmp(model,"EOS D2000C")) {

filters = 0x61616161;

black = curve[200]7;

else if (!strcmp(model,"E0S 80D")) {

top_margin -= 2;

height += 2;

else if (!strcmp(model,"D1")) {

cam_mul[@] *= 256/527.0;

colors = 4;

141



9029. cam_mul[2] *= 256/317.0;
9030. } else if (!strcmp(model,"D1X")) {

9031. width -= 4;

9032. pixel_aspect = 0.5;

9033. } else if (!strcmp(model,"D40X") ||
9034. I'strcmp(model, "D60") ||
9035. Istrcmp(model, "D80") ||
9036. !'strcmp(model, "D3000")) {
9037. height -= 3;

9038. width -= 4;

9039. } else if (!strcmp(model,"D3") |
9040. I'strcmp(model, "D3S") ||
9041. I'strcmp(model, "D700")) {
9042. width -= 4;

9043. left_margin = 2;

9044. } else if (!strcmp(model,"D3100")) {
9045. width -= 28;

9046. left_margin = 6;

9047. } else if (!strcmp(model,"D5000") ||
9048. I'strcmp(model, "D90")) {
9049. width -= 42;

9050. } else if (!strcmp(model,"D5100") ||
9051. I'strcmp(model, "D7000") ||
9052. I'strecmp(model, "COOLPIX A")) {
9053. width -= 44;

9054. } else if (!strcmp(model,"D3200") ||
9055. I'strncmp(model, "D6",2) ||
9056. I'strncmp(model, "D800",4)) {
9057. width -= 46;

9058. } else if (!strcmp(model,"D4") ||
9059. I'strcmp(model, "Df")) {
9060. width -= 52;

9061. left_margin = 2;

9062. } else if (!strncmp(model,"D40",3) ||
9063. I'strncmp(model, "D50",3) ||
9064. I'strncmp(model, "D70",3)) {
9065. width--;

9066. 1} else if (!strcmp(model,"D100")) {
9067. if (load_flags)

9068. raw_width = (width += 3) + 3;

9069. 1} else if (!strcmp(model,"D200")) {

9070. left_margin = 1;

9071. width -= 4;

9072. filters = 0x94949494;

9073. } else if (!strncmp(model,"D2H",3)) {
9074. left_margin = 6;

9075. width -= 14;

9076. 1} else if (!strncmp(model,"D2x",3)) {
9077. if (width == 3264) width -= 32;

9078. else width -= 8;

9079. } else if (!strncmp(model,"D300",4)) {
9080. width -= 32;

9081. 1} else if (!strncmp(model,"COOLPIX B",9)) {
9082. load_flags = 24;

9083. 1} else if (!strncmp(model,"COOLPIX P",9) && raw_width !'= 4032) {
9084. load_flags = 24;

9085. filters = 0x94949494;

9086. if (model[9] == '7' && iso_speed >= 400)
9087. black = 255;

9088. 1} else if (!strncmp(model,”1 ",2)) {

9089. height -= 2;

9090. } else if (fsize == 1581060) {

9091. simple_coeff(3);

9092. pre_mul[0] = 1.2085;

9093. pre_mul[1] = 1.0943;
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9094.
9095.
9096.
9097.
9098.
9099.
9100.
9101.
9102.
9103.
9104.
9105.
9106.
9107.
9108.
9109.
9110.
9111.
9112.
9113.
9114.
9115.
9116.
9117.
9118.
9119.
9120.
9121.
9122.
9123.
9124.
9125.
9126.
9127.
9128.
9129.
9130.
9131.
9132.
9133.
9134.
9135.
9136.
9137.
9138.
9139.
9140.
9141.
9142.
9143.
9144.
9145.
9146.
9147.
9148.
9149.
9150.
9151.
9152.
9153.
9154.
9155.
9156.
9157.
9158.

o}

-

>}

o}

[

>}

=}

pre_mul[3] = 1.1103;

else if (fsize == 3178560) {

cam_mul[@] *= 4;

cam_mul[2] *= 4;

else if (fsize == 4771840) {

if (!timestamp && nikon_e995())
strcpy (model, "E995");

if (strcmp(model,"E995")) {
filters = 0xb4b4b4b4;
simple_coeff(3);
pre_mul[@] = 1.196;
pre_mul[1] = 1.246;
pre_mul[2] 1.018;

3}

else if (fsize == 2940928) {

if (!timestamp && !nikon_e2100())
strcpy (model, "E2500");

if (!strcmp(model,"E2500")) {

height -= 2;
load_flags = 6;
colors = 4;

filters = 0x4b4b4b4b;

3}

else if (fsize == 4775936) {

if (!timestamp) nikon_3700();

if (model[0] == 'E' && atoi(model+1) < 3700)
filters = 0x49494949;

if (!strcmp(model, "Optio 33WR")) {
flip = 1;
filters = 0x16161616;

}
if (make[0] == '0') {
i = find_green (12, 32, 1188864, 3576832);
c = find_green (12, 32, 2383920, 2387016);
if (abs(i) < abs(c)) {
SWAP(i,c);
load_flags = 24;

3
if (i < 0) filters = 0x61616161;

3
else if (fsize == 5869568) {
if (!timestamp && minolta_z2()) {
strcpy (make, "Minolta");
strcpy (model, "DiMAGE Z2");
3
load_flags = 6 + 24x(make[0] == 'M');
else if (fsize == 6291456) {
fseek (ifp, 0x300000, SEEK_SET);
if ((order = guess_byte_order(0x10000)) == 0x4d4d) {
height -= (top_margin = 16);
width -= (left_margin = 28);
maximum = 0xf5c0;
strcpy (make, "ISG");
model[0] = 0;
3}
else if (!strcmp(make,"Fujifilm")) {
if (!strcmp(model+7,"S2Pro")) {
strcpy (model, "S2Pro");
height = 2144;
width = 2880;
flip = 6;
3}
top_margin = (raw_height - height) >> 2 << 1;
left_margin = (raw_width - width ) >> 2 << 1;
if (width == 2848 || width == 3664) filters = 0x16161616;

o |
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9159.

9160.
9161.
9162.
9163.
9164.
9165.
9166.

if (width == 3328 && (width -=
if (width == 4936) left_margin
if (!strcmp(model, "HS50EXR") ||
I'stremp(model, "F9OOEXR")) {
width += 2;
left_margin = 0;
filters = 0x16161616;

66)) left_margin = 34;
=4

)

9167.

9168.
9169.
9170.
9171.
9172.
9173.
9174.
9175.
9176.
9177.
9178.
9179.
9180.
9181.
9182.
9183.
9184.
9185.
9186.
9187.
9188.
9189.
9190.
9191.
9192.
9193.
9194.
9195.
9196.
9197.

9198

9199.
9200.
9201.
9202.
9203.
9204.
9205.
9206.
9207.

9208

9209.
9210.
9211.
9212.
9213.
9214.
9215.
9216.
9217.
9218.
9219.
9220.
9221.
9222.

144

if (fuji_layout) raw_width *= is_raw;
if (filters == 9)
FORC(36) ((char *)xtrans)[c] =

>}

else if (!strcmp(model,"KD-400Z")) {
height = 1712;
width = 2312;
raw_width = 2336;
goto konica_400z;
else if (!strcmp(model,"KD-510Z")) {
goto konica_510z;
else if (!strcasecmp(make,"Minolta")) {
if (!load_raw && (maximum = Oxfff))
load_raw = &CLASS unpacked_load_raw;
if (!strncmp(model, "DiMAGE A",8)) {
if (!strcmp(model, "DiMAGE A200"))
filters = 0x49494949;
tiff_bps = 12;
load_raw = &CLASS packed_load_raw;
else if (!strncmp(model, "ALPHA",5) ||
I'strncmp(model, "DYNAX",5) ||
I'strncmp(model, "MAXXUM",6)) {

-

-

adobe_coeff (make, model+20);
load_raw = &CLASS packed_load_raw;
else if (!strncmp(model, "DiMAGE G",8)) {
if (model[8] == '4') {

height = 1716;

width = 2304;
} else if (model[8] == '5') {
.konica_510z:
height = 1956;
width = 2607;
raw_width = 2624;

w

} else if (model[8] == '6') {
height = 2136;
width = 2848;

3

data_offset += 14;

filters = 0x61616161;

. konica_400z:

load_raw = &CLASS unpacked_load_raw;
maximum = 0x3df;

order = 0x4d4d;

3}
} else if (!strcmp(model,"#ist D")) {
load_raw = &CLASS unpacked_load_raw;

data_error = -1;
} else if (!strcmp(model,"#ist DS")) {
height -= 2;

} else if (!strcmp(make,"Samsung") && raw_width == 4704) {
height -= top_margin = 8;
width -= 2 * (left_margin = 8);
load_flags = 256;

} else if (!strcmp(make,"Samsung") && raw_height == 3714) {

if (width == 4032 || width == 4952 || width == 6032 || width ==

xtrans_abs[(c/6+top_margin) % 6][(c+left_margin) % 61;

sprintf (model+20, "DYNAX %-10s", model+6+(model[0]=="M"));

8280) left_margin



9223.
9224.
9225.
9226.
9227.
9228.
9229.
9230.
9231.
9232.
9233.
9234.
9235.
9236.
9237.
9238.
9239.
9240.
9241.
9242.
9243.
9244.
9245.
9246.
9247.
9248.
9249.
9250.
9251.
9252.
9253.
9254.
9255.
9256.
9257.
9258.
9259.
9260.
9261.
9262.
9263.
9264.
9265.
9266.
9267.
9268.
9269.
9270.
9271.
9272.
9273.
9274.
9275.
9276.
9277.
9278.
9279.
9280.
9281.
9282.
9283.
9284.
9285.
9286.
9287.

>}

-

o}

w -

L~

S )

height -= top_margin = 18;

left_margin = raw_width - (width = 5536);

if (raw_width != 5600)
left_margin = top_margin = 0;

filters = 0x61616161;

colors = 3;

else if (!strcmp(make,"Samsung") && raw_width == 5632) {

order = 0x4949;

height = 3694;

top_margin = 2;

width = 5574 - (left_margin = 32 + tiff_bps);

if (tiff_bps == 12) load_flags = 80;

else if (!strcmp(make,"Samsung") && raw_width == 5664) {

height -= top_margin = 17;

left_margin = 96;

width = 5544;

filters = 0x49494949;

else if (!strcmp(make,"Samsung") && raw_width == 6496) {

filters = 0x61616161;

black = 1 << (tiff_bps - 7);

else if (!strcmp(model,"EX1")) {

order = 0x4949;

height -= 20;

top_margin = 2;

if ((width -= 6) > 3682) {
height -= 10
width -= 46
top_margin =

;
;
8;

else if (!strcmp(model, "WB2000")) {
order = 0x4949;
height -= 3;
top_margin = 2;
if ((width -= 10) > 3718) {
height -= 2
width -=5

8;
6;
top_margin =

8;

else if (strstr(model,"WB550")) {
strcpy (model, "WB550");
else if (!strcmp(model,"EX2F")) {
height = 3045;
width = 4070;
top_margin = 3;
order = 0x4949;
filters = 0x49494949;
load_raw = &CLASS unpacked_load_raw;
else if (!strcmp(model,"STV680 VGA")) {
black = 16;
else if (!strcmp(model,"N95")) {
height = raw_height - (top_margin = 2);
else if (!strcmp(model,"640x480")) {
gamma_curve (0.45, 4.5, 1, 255);
else if (!strcmp(make, "Hasselblad")) {
if (load_raw == &CLASS lossless_jpeg_load_raw)
load_raw = &CLASS hasselblad_load_raw;
if (raw_width == 7262) {
height = 5444;
width = 7248;
top_margin = 4;
left_margin = 7;
filters = 0x61616161;

} else if (raw_width == 7410 || raw_width == 8282) {
height -= 84;
width -= 82;

145



9288.
9289.
9290.
9291.
9292.
9293.
9294.
9295.
9296.
9297.
9298.
9299.
9300.
9301.
9302.
9303.
9304.
9305.
9306.
9307.
9308.
9309.
9310.
9311.
9312.
9313.
9314.
9315.
9316.
9317.
9318.
9319.
9320.
9321.
9322.
9323.
9324.
9325.
9326.
9327.
9328.
9329.
9330.
9331.
9332.
9333.
9334.
9335.
9336.
9337.
9338.
9339.
9340.
9341.
9342.
9343.
9344.
9345.
9346.
9347.
9348.
9349.
9350.
9351.
9352.

146

o}

—

top_margin = 4;

left_margin = 41;

filters = 0x61616161;

else if (raw_width == 8384) {
height = 6208;

width = 8280;

top_margin = 96;

left_margin = 46;

else if (raw_width == 9044) {
height = 6716;

width = 8964;

top_margin = 8;

left_margin = 40;

black += load_flags = 256;
maximum = 0x8101;

else if (raw_width == 4090) {
strcpy (model, "V96C");
height -= (top_margin
width -= (left_margin
filters = 0x61616161;

w

-

[}

6);
3) +7;

3}
if (tiff_samples > 1) {
is_raw = tiff_samples+1;
if (!shot_select && 'half_size) filters = 0;

else if (!strcmp(make,"Sinar")) {
if (!load_raw) load_raw = &CLASS unpacked_load_raw;
if (is_raw > 1 && !shot_select && !'half_size) filters = 0;
maximum = Ox3fff;
else if (!strcmp(make,"Leaf")) {
maximum = Ox3fff;
fseek (ifp, data_offset, SEEK_SET);
if (1jpeg_start (&jh, 1) && jh.bits == 15)
maximum = Ox1fff;
if (tiff_samples > 1) filters = 0;
if (tiff_samples > 1 || tile_length < raw_height) {
load_raw = &CLASS leaf_hdr_load_raw;
raw_width = tile_width;

}
if ((width | height) == 2048) {
if (tiff_samples == 1) {
filters = 1;
strcpy (cdesc, "RBTG");
strcpy (model, "CatchLight")

top_margin = 8; left_margin = 18; height = 2032; width

} else {
strcpy (model, "DCB2");

top_margin = 10; left_margin = 16; height = 2028; width

-

else if (width+height == 3144+2060) {
if (!model[0]) strcpy (model, "Cantare");
if (width > height) {

top_margin = 6; left_margin = 32; height = 2048; width

filters = 0x61616161;
} else {

left_margin = 6; top_margin = 32; width = 2048; height

filters = 0x16161616;

3

if (!cam_mul[@] || model[@] == 'V') filters = 0;
else is_raw = tiff_samples;

else if (width == 2116) {
strcpy (model, "Valeo 6");
height -= 2 * (top_margin
width -= 2 * (left_margin
filters = 0x49494949;

[}

30);
55);

2016;

2022;

3072;

3072;



9353. } else if (width == 3171) {

9354. strcpy (model, "Valeo 6");

9355. height -= 2 x (top_margin = 24);

9356. width -= 2 * (left_margin = 24);

9357. filters = 0x16161616;

9358. 3}

9359. } else if (!strcmp(make,"Leica") || !strcmp(make,"Panasonic")) {
9360. if ((flen - data_offset) / (raw_width*8/7) == raw_height)
9361. load_raw = &CLASS panasonic_load_raw;

9362. if (!load_raw) {

9363. load_raw = &CLASS unpacked_load_raw;

9364. load_flags = 4;

9365. T

9366. zero_is_bad = 1;

9367. if ((height += 12) > raw_height) height = raw_height;
9368. for (i=0; i < sizeof pana / sizeof *pana; i++)
9369. if (raw_width == pana[i][0] && raw_height == panalil[1]) {
9370. left_margin = panalil[2];

9371. top_margin = panali][3]

9372. width += panali][4];

9373. height += panali][5];

9374. 3

9375. filters = 0x01010101 * (uchar) "\x94\x61\x49\x16"
9376. [((filters-1) » (left_margin & 1) * (top_margin << 1)) & 31;
9377. } else if (!strcmp(model,"C770Uz")) {

9378. height = 1718;

9379. width = 2304;

9380. filters = 0x16161616;

9381. load_raw = &CLASS packed_load_raw;

9382. load_flags = 30;

9383. } else if (!strcmp(make,"Olympus")) {

9384. height += height & 1;

9385. if (exif_cfa) filters = exif_cfa;

9386. if (width == 4100) width -= 4;

9387. if (width == 4080) width -= 24;

9388. if (width == 9280) { width -= 6; height -= 6; }
9389. if (load_raw &CLASS unpacked_load_raw)

9390. load_flags = 4;

9391. tiff_bps = 12;

9392. if (!strcmp(model,"E-300") ||

9393. I'strcmp(model, "E-500")) {

9394. width -= 20;

9395. if (load_raw == &CLASS unpacked_load_raw) {
9396. maximum = @xfc3;

9397. memset (cblack, 0, sizeof cblack);

9398. 3

9399. } else if (!strcmp(model,"E-330")) {

9400. width -= 30;

9401. if (load_raw == &CLASS unpacked_load_raw)

9402. maximum = 0xf79;

9403. } else if (!strcmp(model, "SP550Uz")) {

9404 . thumb_length = flen - (thumb_offset = 0xa39800);
9405. thumb_height = 480;

9406. thumb_width = 640;

9407. } else if (!strcmp(model,"TG-4")) {

9408. width -= 16;

9409. } else if (!strcmp(model,"TG-5")) {

9410. width -= 6;

9411. 3

9412. } else if (!strcmp(model,"N Digital")) {

9413. height = 2047;

9414. width = 3072;

9415. filters = 0x61616161;

9416. data_offset = 0x1a00;

9417. load_raw = &CLASS packed_load_raw;
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9418. } else if (!strcmp(model,"DSC-F828")) {

9419. width = 3288;

9420. left_margin = 5;

9421. mask[11[3] = -17;

9422. data_offset = 862144;

9423. load_raw = &CLASS sony_load_raw;

9424, filters = 0x9c9c9c9c;

9425, colors = 4;

9426. strcpy (cdesc, "RGBE");

9427. } else if (!strcmp(model,"DSC-V3")) {

9428. width = 3109;

9429. left_margin = 59;

9430. mask[0]1[1] = 9;

9431. data_offset = 787392;

9432. load_raw = &CLASS sony_load_raw;

9433. } else if (!strcmp(make,"Sony") && raw_width == 3984) {
9434.  width = 3925;

9435, order = 0x4d4d;

9436. } else if (!strcmp(make,"Sony") && raw_width == 4288) {
9437. width -= 32;

9438. } else if (!strcmp(make,"Sony") && raw_width == 4600) {
9439. if (!strcmp(model, "DSLR-A350"))

9440. height -= 4;

9441 . black = 0;

9442. } else if (!strcmp(make,"Sony") && raw_width == 4928) {
9443. if (height < 3280) width -= 8;

9444. } else if (!strcmp(make,"Sony") && raw_width == 5504) {
9445. width -= height > 3664 ? 8 : 32;

9446 . if (!strncmp(model, "DSC",3))

9447. black = 200 << (tiff_bps - 12);

9448. } else if (!strcmp(make,"Sony") && raw_width == 6048) {
9449. width -= 24;

9450. if (strstr(model,"RX1") || strstr(model,"A99"))

9451. width -= 6;

9452. } else if (!strcmp(make,"Sony") && raw_width == 7392) {
9453. width -= 30;

9454, } else if (!strcmp(make,"Sony") && raw_width == 8000) {
9455, width -= 32;

9456. 1} else if (!strcmp(model,"DSLR-A100")) {

9457. if (width == 3880) {

9458. height--;

9459. width = ++raw_width;

9460. } else {

9461. height -= 4;

9462. width -= 4;

9463. order = 0x4d4d;

9464. load_flags = 2;

9465. 3

9466. filters = 0x61616161;

9467. } else if (!strcmp(model,"PIXL")) {

9468. height -= top_margin = 4;

9469. width -= left_margin = 32;

9470. gamma_curve (0, 7, 1, 255);

9471. } else if (!strcmp(model,"C603") || !strcmp(model,"C330")
9472. || !strcmp(model,"12MP")) {

9473. order = 0x4949;

9474. if (filters && data_offset) {

9475. fseek (ifp, data_offset < 4096 ? 168 : 5252, SEEK_SET);
9476. read_shorts (curve, 256);

9477. } else gamma_curve (0, 3.875, 1, 255);

9478. load_raw = filters 7 &CLASS eight_bit_load_raw :
9479. strcmp(model, "C330") ? &CLASS kodak_c603_load_raw :
9480. &CLASS kodak_c330_load_raw;
9481. load_flags = tiff_bps > 16;

9482. tiff_bps = 8;
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9483. } else if (!strncasecmp(model, "EasyShare",9)) {

9484. data_offset = data_offset < 0x15000 ? 0x15000 : 0x17000;
9485. load_raw = &CLASS packed_load_raw;

9486. } else if (!strcasecmp(make,"Kodak")) {
9487. if (filters == UINT_MAX) filters = 0x61616161;
9488. if (!strncmp(model, "NC2000",6) ||

9489. I'strncmp(model, "EOSDCS",6) ||

9490. I'strncmp(model, "DCS4",4)) {

9491. width -= 4;

9492. left_margin = 2;

9493. if (model[6] == ' ') model[6] = 0;
9494 if (!strcmp(model,"DCS460A")) goto bw;
9495, } else if (!strcmp(model,"DCS660M")) {
9496. black = 214;

9497. goto bw;

9498. } else if (!strcmp(model,"DCS760M")) {
9499. bw: colors = 1;

9500. filters = 0;

9501. ¥

9502. if (!strcmp(model+4,"20X"))

9503. strcpy (cdesc, "MYCY");

9504 . if (strstr(model, "DC25")) {

9505. strcpy (model, "DC25");

9506. data_offset = 15424;

9507. }

9508. if (!strncmp(model, "DC2",3)) {

9509. raw_height = 2 + (height = 242);

9510. if (flen < 100000) {

9511. raw_width = 256; width = 249;

9512. pixel_aspect = (4.0xheight) / (3.0*width);
9513. } else {

9514. raw_width = 512; width = 501;

9515. pixel_aspect = (493.0xheight) / (373.0*width);
9516. 3

9517. top_margin = left_margin = 1;

9518. colors = 4;

9519. filters = 0x8d8d8d8d;

9520. simple_coeff(1);

9521. pre_mul[1] = 1.179;

9522. pre_mul[2] = 1.209;

9523. pre_mul[3] = 1.036;

9524. load_raw = &CLASS eight_bit_load_raw;
9525. } else if (!strcmp(model,"40")) {

9526. strcpy (model, "DC40");

9527. height = 512;

9528. width = 768;

9529. data_offset = 1152;

9530. load_raw = &CLASS kodak_radc_load_raw;
9531. tiff_bps = 12;

9532. } else if (strstr(model,"DC50")) {

9533. strcpy (model, "DC50");

9534. height = 512;

9535. width = 768;

9536. data_offset = 19712;

9537. load_raw = &CLASS kodak_radc_load_raw;
9538. } else if (strstr(model,"DC120")) {
9539. strcpy (model, "DC120");

9540. height = 976;

9541. width = 848;

9542. pixel_aspect = height/0.75/width;
9543. load_raw = tiff_compress == 7 ?

9544. &CLASS kodak_jpeg_load_raw : &CLASS kodak_dc120_load_raw;
9545, } else if (!strcmp(model, "DCS200")) {
9546. thumb_height = 128;

9547. thumb_width = 192;
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9548.
9549.
9550.
9551.

thumb_offset = 6144;

thumb_misc 360;

write_thumb = &CLASS layer_thumb;
black = 17;

9552.

9553.
9554.
9555.
9556.
9557.
9558.
9559.
9560.
9561.
9562.
9563.
9564.
9565.
9566.
9567.
9568.
9569.
9570.
9571.
9572.
9573.
9574.
9575.
9576.
9577.
9578.
9579.
9580.
9581.
9582.
9583.
9584.
9585.
9586.
9587.
9588.
9589.
9590.
9591.
9592.
9593.
9594.
9595.
9596.
9597.
9598.

9599

9600.
9601.
9602.
9603.

} else if (!strcmp(model,"Fotoman Pixtura")) {
height = 512;
width = 768;
data_offset = 3632;
load_raw = &CLASS kodak_radc_load_raw;
filters = 0x61616161;
simple_coeff(2);
} else if (!strncmp(model,"QuickTake",9)) {
if (head[5]) strcpy (model+10, "200");
fseek (ifp, 544, SEEK_SET);
height = get2();
width = get2(Q);
data_offset = (get4(),get2()) == 30 ? 738:736;
if (height > width) {
SWAP(height,width);
fseek (ifp, data_offset-6, SEEK_SET);
flip = ~get2() & 3 ? 5:6;

3
filters = 0x61616161;
} else if (!strcmp(make,"Rollei") && !load_raw) {
switch (raw_width) {
case 1316:
height = 1030;
width = 1300;
top_margin = 1;
left_margin = 6;
break;
case 2568:
height = 1960;
width = 2560;
top_margin = 2;
left_margin = 8;
}
filters = 0x16161616;
load_raw = &CLASS rollei_load_raw;

3}
if (!model[0])
sprintf (model, "%dx%d", width, height)
if (filters == UINT_MAX) filters = 0x94949494;
if (thumb_offset && !thumb_height) {
fseek (ifp, thumb_offset, SEEK_SET);
if (1jpeg_start (&jh, 1)) {
thumb_width jh.wide;
thumb_height = jh.high;
}

3}
.dng_skip:
if ((use_camera_matrix & (use_camera_wb || dng_version))
&& cmatrix[@1[0] > 0.125) {
memcpy (rgb_cam, cmatrix, sizeof cmatrix);
raw_color = 0;

9604.

9605.
9606 .
9607 .
9608.
9609.
9610.
9611.
9612.
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if (raw_color) adobe_coeff (make, model);
if (load_raw == &CLASS kodak_radc_load_raw)
if (raw_color) adobe_coeff ("Apple","Quicktake");
if (fuji_width) {
fuji_width = width >> !fuji_layout;
filters = fuji_width & 1 ? 0x94949494 : 0x49494949;
width = (height >> fuji_layout) + fuji_width;
height = width - 1;



9613.
9614.
9615.
9616.
9617.
9618.
9619.
9620.
9621.
9622.
9623.
9624.
9625.
9626.
9627.
9628.
9629.
9630.
9631.
9632.
9633.
9634.
9635.
9636.
9637.
9638.
9639.
9640.
9641.
9642.
9643.
9644.
9645.
9646 .
9647.
9648.
9649.
9650.
9651.
9652.
9653.
9654.
9655.
9656.
9657.
9658.
9659.
9660.
9661.
9662.
9663.
9664.
9665.
9666 .
9667 .
9668.
9669.
9670.
9671.
9672.
9673.
9674.
9675.
9676.
9677.

pixel_aspect = 1;

} else {
if (raw_height < height) raw_height
if (raw_width < width ) raw_width

height;
width;

3}
if (1tiff_bps) tiff_bps = 12;
if (!maximum) maximum = (1 << tiff_bps) - 1;
if (1load_raw || height < 22 || width < 22 ||
tiff_bps > 16 || tiff_samples > 6 || colors > 4)
is_raw = 0;
#ifdef NO_JASPER

if (load_raw == &CLASS redcine_load_raw) {
fprintf (stderr,_("%s: You must link dcraw with %s!!\n"),
ifname, "libjasper");
is_raw = 0;
3
#endif
#ifdef NO_JPEG

if (load_raw == &CLASS kodak_jpeg_load_raw ||
load_raw == &CLASS lossy_dng_load_raw) {
fprintf (stderr,_("%s: You must link dcraw with %s!!\n"),
ifname, "libjpeg");
is_raw = 0;

#endif
if (lcdesc[0])
strcpy (cdesc, colors == 3 ? "RGBG":"GMCY");
if (!raw_height) raw_height = height;
if (!raw_width ) raw_width = width;
if (filters > 999 && colors == 3)
filters |= ((filters >> 2 & 0x22222222)
(filters << 2 & 0x88888888)) & filters << 1;
notraw:
if (flip == UINT_MAX) flip
if (flip == UINT_MAX) flip
}

#ifndef NO_LCMS
void CLASS apply_profile (const char *input, const char *output)
{

char *prof;

cmsHPROFILE hInProfile=0, hOutProfile=0;

cmsHTRANSFORM hTransform;

FILE *fp;

unsigned size;

tiff_flip;
0;

if (stremp (input, "embed"))
hInProfile = cmsOpenProfileFromFile (input, "r");
else if (profile_length) {
prof = (char *) malloc (profile_length);
merror (prof, "apply_profile()");
fseek (ifp, profile_offset, SEEK_SET);
fread (prof, 1, profile_length, ifp);
hInProfile = cmsOpenProfileFromMem (prof, profile_length);
free (prof);
} else
fprintf (stderr,_("%s has no embedded profile.\n"), ifname);
if (!hInProfile) return;
if (loutput)
hOutProfile = cmsCreate_sRGBProfile()
else if ((fp = fopen (output, "rb"))) {
fread (&size, 4, 1, fp);
fseek (fp, @, SEEK_SET);
oprof = (unsigned *) malloc (size = ntohl(size));
merror (oprof, "apply_profile()");
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9678. fread (oprof, 1, size, fp);
9679. fclose (fp);

9680. if (!(hOutProfile = cmsOpenProfileFromMem (oprof, size))) {
9681. free (oprof);

9682. oprof = 0;

9683. 3}

9684. 1} else

9685. fprintf (stderr,_("Cannot open file %s!\n"), output);

9686. if (!hOutProfile) goto quit;
9687. if (verbose)

9688. fprintf (stderr,_("Applying color profile...\n"))

9689. hTransform = cmsCreateTransform (hInProfile, TYPE_RGBA_16,

9690. hOutProfile, TYPE_RGBA_16, INTENT_PERCEPTUAL, 0);

9691. cmsDoTransform (hTransform, image, image, widthxheight);

9692. raw_color = 1; /* Don't use rgb_cam with a profile */

9693. cmsDeleteTransform (hTransform);

9694. cmsCloseProfile (hOutProfile)

9695. quit:

9696. cmsCloseProfile (hInProfile);

9697. %}

9698. #tendif

9699.

9700.void CLASS convert_to_rgh()

9701.{

9702. int row, col, c, i, j, k;

9703. ushort *img;

9704. float out[3], out_cam[3]1[4];

9705. double num, inverse[3][3];

9706. static const double xyzd50_srgb[3][3] =
9707. { { 0.436083, 0.385083, 0.143055 },
9708. { 0.222507, 0.716888, 0.060608 },
9709. { 0.013930, 0.097097, 0.714022 } };
9710. static const double rgb_rgh[3][3] =
9711. {{ 1,0,0 3}, {0,1,03, {0,0,1 33}
9712. static const double adobe_rgb[31[3] =
9713. { { 0.715146, 0.284856, 0.000000 },
9714. { 0. , 1. , 0. 3,
9715. { 0.000000, 0.041166, 0.958839 } };
9716. static const double wide_rgbh[31[3] =
9717. { { 0.593087, 0.404710, 0.002206 },
9718. { 0.095413, 0.843149, 0.061439 },
9719. { 0.011621, 0.069091, 0.919288 } };
9720. static const double prophoto_rgb[3][3] =
9721. { { 0.529317, 0.330092, 0.140588 },
9722. { 0.098368, 0.873465, 0.028169 },
9723. { 0.016879, 0.117663, 0.865457 } };
9724. static const double aces_rgbh[3][3] =
9725. { { 0.432996, 0.375380, 0.189317 },
9726. { 0.089427, 0.816523, 0.102989 },
9727. { 0.019165, 0.118150, 0.941914 } };
9728. static const double (xout_rgh[1)[3] =
9729. { rgb_rgb, adobe_rgb, wide_rgb, prophoto_rgb, xyz_rgb, aces_rgb };
9730. static const char *name[] =

9731. { "sRGB", "Adobe RGB (1998)", "WideGamut D65", "ProPhoto D65", "XYZ", "ACES" };
9732. static const unsigned phead[] =

9733. { 1024, 0, 0x2100000, 0x6d6e7472, 0x52474220, 0x58595a20, 0, 0, 0,
9734. 0x61637370, 0, 0, Ox6e6f6e65, 0, 0, 0, 0, 0xf6d6, 0x10000, 0xd32d };
9735. unsigned pbody[] =

9736. { 10, 0x63707274, 0, 36, /* cprt */
9737. 0x64657363, 0, 40, /* desc */
9738. 0x77747074, 0, 20, /% wtpt */
9739. 0x626b7074, 0, 20, /% bkpt */
9740. 0x72545243, 0, 14, /* rTRC */
9741. 0x67545243, 0, 14, /% gTRC */
9742. 0x62545243, 0, 14, /* bTRC */
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9743.
9744.
9745.
9746.
9747.
9748.
9749.
9750.
9751.
9752.
9753.
9754.
9755.
9756.
9757.
9758.
9759.
9760.
9761.
9762.
9763.
9764.
9765.
9766.
9767.
9768.
9769.
9770.
9771.
9772.
9773.
9774.
9775.
9776.
97717.
9778.
9779.
9780.
9781.
9782.
9783.
9784.
9785.
9786.
9787.
9788.
9789.
9790.
9791.
9792.
9793.
9794.
9795.
9796.
9797.
9798.
9799.
9800.
9801.
9802.
9803.
9804.
9805.
9806.
9807.

0x7258595a, 0, 20, /% rXYZ %/
0x6758595a, 0, 20, /% gXYZ */
0x6258595a, 0, 20 }; /% bXYZ #/

static const unsigned pwhite[] = { 0xf351, 0x10000, 0x116cc };
unsigned pcurvel[] = { 0x63757276, 0, 1, 0x1000000 };

gamma_curve (gamm[0], gamm[1], 0, 0);

memcpy (out_cam, rgb_cam, sizeof out_cam);

raw_color |= colors == 1 || document_mode ||
output_color < 1 || output_color > 6;

if (!raw_color) {

oprof = (unsigned *) calloc (phead[0], 1);

merror (oprof, "convert_to_rgb()");

memcpy (oprof, phead, sizeof phead);

if (output_color == 5) oprof[4] = oprof[5];

oprof[0] = 132 + 12%pbody[0];
for (i=0; i < pbody[0]; i++) {

oprofloprof[01/4] = 1 ? (i > 1 ? 0x58595a20 :

pbody[i*3+2] = oprof[0]

oprof[0] += (pbody[i*3+3] + 3) & -4;

memcpy (oprof+32, pbody, sizeof pbody);
oprof[pbody[5]/4+2] = strlen(name[output_color-1]) + 1;
memcpy ((char *)oprof+pbody[81+8, pwhite, sizeof pwhite);

pcurve[3] = (short)(256/gamm[5]+0.5) << 16;

for (i=4; i < 7; i++)

0x64657363) : 0x74657874;

memcpy ((char *)oprof+pbody[i*3+2], pcurve, sizeof pcurve);
pseudoinverse ((double (x)[3]) out_rgbloutput_color-1], inverse, 3);

for (i=0; i < 3; i++)
for (j=0; j < 3; j++) {
for (num = k=0; k < 3; k++)

num += xyzd50_srgb[iI[k] * inverse[jI[k];

oprof[pbody[j*3+23]/4+i+2] = num * 0x10000 + 0.5;
3

for (i=0; i < phead[01/4; i++)
oprof[i] = htonl(oprof[il]);

strepy ((char *)oprof+pbody[2]+8, "auto-generated by dcraw");
strcpy ((char x)oprof+pbody[5]+12, name[output_color-11])

for (i=0; i < 3; i++)
for (j=0; j < colors; j++)

for (out_cam[i][j] = k=0; k < 3; k++)
out_cam[i][j] += out_rgbloutput_color-1][i1[k] * rgb_cam[k][j1;

if (verbose)

fprintf (stderr, raw_color ? _("Building histograms...\n") :
_("Converting to %s colorspace...\n"), name[output_color-11]);

memset (histogram, 0, sizeof histogram);

for (img=image[0], row=0; row < height; row++)

for (col=0; col < width; col++, img+=4) {

if (lraw_color) {
out[0] = out[1] = out[2] = 0;
FORCC {

out[@] += out_cam[@][c] * img[c];
out[1] += out_cam[1][c] * imglc];
out[2] += out_cam[2][c] * img[c];

}
FORC3 img[c] = CLIP((int) outl[cl);

else if (document_mode)
img[0] = img[fcol(row,col)];

FORCC histogram[c][img[c] >> 3]++;

if (colors == 4 && output_color) colors

if (document_mode && filters) colors

1;

3;
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9808. }

9809.

9810.void CLASS fuji_rotate()

9811.{

9812. int i, row, col;

9813. double step;

9814. float r, c, fr, fc;

9815. unsigned ur, uc;

9816. ushort wide, high, (ximg)[4], (xpix)[4];

9817.

9818. if (!fuji_width) return;

9819. if (verbose)

9820. fprintf (stderr,_("Rotating image 45 degrees...\n"));
9821. fuji_width = (fuji_width - 1 + shrink) >> shrink;
9822. step = sqrt(0.5)

9823. wide = fuji_width / step;

9824. high = (height - fuji_width) / step;

9825. img = (ushort (*)[4]) calloc (high, widexsizeof ximg);
9826. merror (img, "fuji_rotate()");

9827.

9828. for (row=0; row < high; row++)

9829. for (col=0; col < wide; col++) {

9830. ur = r = fuji_width + (row-col)*step;

9831. uc = ¢ = (row+col)*step;

9832. if (ur > height-2 || uc > width-2) continue;

9833. fr =r - ur;

9834. fc = ¢ - uc;

9835. pix = image + urxwidth + uc;

9836. for (i=0; i < colors; i++)

9837. img[rowxwide+col][i] =

9838. (pix[ 01[i1*(1-fc) + pix[ 11[iIxfc) = (1-fr) +
9839. (pix[widthI[i1x(1-fc) + pix[width+1][iJ*fc) * fr
9840.

3
9841. free (image);
9842. width = wide;
9843. height = high;
9844. image = img;
9845. fuji_width = 0;
9846. }
9847.
9848.void CLASS stretch()
9849. {
9850. ushort newdim, (ximg)[4], *pix@, *pix1;
9851. int row, col, c;
9852. double rc, frac;
9853.
9854. if (pixel_aspect == 1) return;
9855. if (verbose) fprintf (stderr,_("Stretching the image...\n"));
9856. if (pixel_aspect < 1) {

9857. newdim = height / pixel_aspect + 0.5;

9858. img = (ushort (*)[4]1) calloc (width, newdimxsizeof *img);
9859. merror (img, "stretch()");

9860. for (rc=row=0; row < newdim; row++, rc+=pixel_aspect) {
9861. frac = rc - (¢ = rc);

9862. pix@ = pix1 = imagel[c*width];

9863. if (c+1 < height) pix1 += widthx4;

9864. for (col=0; col < width; col++, pix0+=4, pix1+=4)

9865. FORCC img[rowxwidth+col][c] = pix@[cIx(1-frac) + pix1[c]*frac + 0.5;
9866. 3

9867. height = newdim;

9868. 1} else {

9869. newdim = width * pixel_aspect + 0.5;

9870. img = (ushort (*)[41) calloc (height, newdim*sizeof *img);
9871. merror (img, "stretch()");

9872. for (rc=col=0; col < newdim; col++, rc+=1/pixel_aspect) {
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9873.
9874.
9875.
9876.
9877.

frac = rc - (¢ = rc);
pix@ = pix1 = imagel[c];
if (c+1 < width) pix1 += 4;
for (row=0; row < height; row++, pix@+=width*4, pix1+=widthx4)
FORCC img[rowxnewdim+col][c] = pix@[c]*x(1-frac) + pix1[cl*frac + 0.5;

9878.

9879.

width = newdim;

9880.

9881.
9882.
9883.

free (image);
image = img;

}

9884.

9885

.int CLASS flip_index (int row, int col)

9886. {

9887. if (flip & 4) SWAP(row,col);

9888. if (flip & 2) row = iheight - 1 - row;

9889. if (flip & 1) col = iwidth - 1 - col;

9890. return row * iwidth + col;

9891. %}

9892.

9893. struct tiff_tag {

9894. ushort tag, type;

9895. int count;

9896. union { char c[4]; short s[2]; int i; } val;
9897.%};

9898.

9899. struct tiff_hdr {

9900. ushort order, magic;

9901. int ifd;

9902. ushort pad, ntag;

9903. struct tiff_tag tag[23]

9904. int nextifd;

9905. ushort pad2, nexif;

9906. struct tiff_tag exif[4];

9907. ushort pad3, ngps;

9908. struct tiff_tag gpst[10];

9909. short bps[4];

9910. int rat[10];

9911. unsigned gps[261];

9912. char desc[512], make[64], model[64], soft[32], date[20], artist[64];
9913.%};

9914.

9915.void CLASS tiff_set (struct tiff_hdr xth, ushort *ntag,
9916. ushort tag, ushort type, int count, int val)
9917.{

9918. struct tiff_tag =tt;

9919. int c;

9920.

9921. tt = (struct tiff_tag *)(ntag+1) + (*ntag)++;
9922. tt->val.i = val;

9923. if (type == 1 && count <= 4)

9924. FORC(4) tt->val.c[c] = val >> (c << 3);

9925. else if (type == 2) {

9926. count = strnlen((char *)th + val, count-1) + 1;
9927. if (count <= 4)

9928. FORC(4) tt->val.c[c] = ((char *)th)[val+c];
9929. } else if (type == 3 && count <= 2)

9930. FORC(2) tt->val.s[c] = val >> (c << 4);

9931. tt->count = count;

9932. tt->type = type;

9933. tt->tag = tag;

9934. %

9935.

9936. #define TOFF(ptr) ((char *)(&(ptr)) - (char *)th)

9937.
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9938.void CLASS tiff_head (struct tiff_hdr xth, int full)
9939.{

9940. int c, psize=0;

9941. struct tm *t;

9942.

9943. memset (th, @, sizeof *th);

9944. th->order = htonl(0x4d4d4949) >> 16;

9945. th->magic = 42;

9946. th->ifd = 10;

9947. th->rat[0] = th->rat[2] = 300;
9948. th->rat[1] = th->rat[3] = 1;
9949. FORC(6) th->rat[4+c] = 1000000;

9950. th->rat[4] *= shutter;

9951. th->rat[6] *= aperture;

9952. th->rat[8] *= focal_len;

9953. strncpy (th->desc, desc, 512);

9954. strncpy (th->make, make, 64);

9955. strncpy (th->model, model, 64);

9956. strcpy (th->soft, "dcraw v"DCRAW_VERSION);

9957. t = localtime (&timestamp);

9958. sprintf (th->date, "%04d:%02d:%02d %02d:%02d:%02d",
9959. t->tm_year+1900, t->tm_mon+1, t->tm_mday, t->tm_hour, t->tm_min, t->tm_sec);
9960. strncpy (th->artist, artist, 64);

9961. if (full) {

9962. tiff_set (th, &th->ntag, 254, 4, 1, 0);

9963. tiff_set (th, &th->ntag, 256, 4, 1, width);

9964. tiff_set (th, &th->ntag, 257, 4, 1, height);

9965. tiff_set (th, &th->ntag, 258, 3, colors, output_bps);
9966. if (colors > 2)

9967. th->tag[th->ntag-1].val.i = TOFF(th->bps);

9968. FORC4 th->bps[c] = output_bps;

9969. tiff_set (th, &th->ntag, 259, 3, 1, 1);

9970. tiff_set (th, &th->ntag, 262, 3, 1, 1 + (colors > 1));
9971. }

9972. tiff_set (th, &th->ntag, 270, 2, 512, TOFF(th->desc));
9973. tiff_set (th, &th->ntag, 271, 2, 64, TOFF(th->make));
9974. tiff_set (th, &th->ntag, 272, 2, 64, TOFF(th->model));
9975. if (full) {

9976. if (oprof) psize = ntohl(oprof[01);

9977. tiff_set (th, &th->ntag, 273, 4, 1, sizeof *th + psize);

9978. tiff_set (th, &th->ntag, 277, 3, 1, colors);

9979. tiff_set (th, &th->ntag, 278, 4, 1, height);

9980. tiff_set (th, &th->ntag, 279, 4, 1, height*widthxcolors*output_bps/8);
9981. } else

9982. tiff_set (th, &th->ntag, 274, 3, 1, "12435867"[flip]-'0");

9983. tiff_set (th, &th->ntag, 282, 5, 1, TOFF(th->rat[0]1));
9984. tiff_set (th, &th->ntag, 283, 5, 1, TOFF(th->rat[2]));
9985. tiff_set (th, &th->ntag, 284, 3, 1, 1);

9986. tiff_set (th, &th->ntag, 296, 3, 1, 2);

9987. tiff_set (th, &th->ntag, 305, 2, 32, TOFF(th->soft));
9988. tiff_set (th, &th->ntag, 306, 2, 20, TOFF(th->date));
9989. tiff_set (th, &th->ntag, 315, 2, 64, TOFF(th->artist));
9990. tiff_set (th, &th->ntag, 34665, 4, 1, TOFF(th->nexif));
9991. if (psize) tiff_set (th, &th->ntag, 34675, 7, psize, sizeof *th);
9992. tiff_set (th, &th->nexif, 33434, 5, 1, TOFF(th->rat[41));
9993. tiff_set (th, &th->nexif, 33437, 5, 1, TOFF(th->rat[61));
9994, tiff_set (th, &th->nexif, 34855, 3, 1, iso_speed);

9995. tiff_set (th, &th->nexif, 37386, 5, 1, TOFF(th->rat[81));
9996. if (gpsdata[1]) {

9997. tiff_set (th, &th->ntag, 34853, 4, 1, TOFF(th->ngps));

9998. tiff_set (th, &th->ngps, 0, 1, 4, 0x202);

9999. tiff_set (th, &th->ngps, 1, 2, 2, gpsdata[29]);

10000. tiff_set (th, &th->ngps, 2, 5, 3, TOFF(th->gps[0]));
10001. tiff_set (th, &th->ngps, 3, 2, 2, gpsdata[30]);
10002. tiff_set (th, &th->ngps, 4, 5, 3, TOFF(th->gps[6]1));
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10003.
10004.
10005.
10006.
10007.
10008.
10009.
10010.
10011.
10012.
10013.
10014.
10015.
10016.
10017.
10018.
10019.
10020.
10021.
10022.
10023.
10024.
10025.
10026.
10027.
10028.
10029.
10030.
10031.
10032.
10033.
10034.
10035.
10036.
10037.
10038.
10039.
10040.
10041.
10042.
10043.
10044.
10045.
10046.
10047.
10048.
10049.
10050.
10051.
10052.
10053.
10054.
10055.
10056.
10057.
10058.
10059.
10060.
10061.
10062.
10063.
10064.
10065.
10066.
10067.

tiff_set (th, &th->ngps, 5, 1,
tiff_set (th, &th->ngps, 6, 5,
tiff_set (th, &th->ngps, 7, 5,
tiff_set (th, &th->ngps, 18, 2, 12, TOFF(th->gps[201));
tiff_set (th, &th->ngps, 29, 2, 12, TOFF(th->gps[23]))
memcpy (th->gps, gpsdata, sizeof th->gps);

3}

1, gpsdata[31]);
1, TOFF(th->gps[181));
3, TOFF(th->gps[121));

}

void CLASS jpeg_thumb()
{
char xthumb;
ushort exif[5];
struct tiff_hdr th;

thumb = (char *) malloc (thumb_length);
merror (thumb, "jpeg_thumb()");
fread (thumb, 1, thumb_length, ifp);
fputc (0xff, ofp);
fputc (0xd8, ofp);
if (stremp (thumb+6, "Exif")) {
memcpy (exif, "\xff\xel Exif\e\e", 10)
exif[1] = htons (8 + sizeof th);
furite (exif, 1, sizeof exif, ofp);
tiff_head (&th, 0);
fwrite (&th, 1, sizeof th, ofp);

3
fwrite (thumb+2, 1, thumb_length-2, ofp);
free (thumb);

3

void CLASS write_ppm_tiff()
{

struct tiff_hdr th;

uchar *ppm;

ushort *ppm2;

int ¢, row, col, soff, rstep, cstep;
int perc, val, total, white=0x2000;

perc = width * height * 0.01; /* 99th percentile white level */
if (fuji_width) perc /= 2;
if (!(Chighlight & ~2) || no_auto_bright))
for (white=c=0; c < colors; c++) {
for (val=0x2000, total=0; --val > 32; )
if ((total += histogram[c][val]) > perc) break;
if (white < val) white = val;

gamma_curve (gamm[0], gamm[1], 2, (white << 3)/bright);
iheight = height;
iwidth = width;
if (flip & 4) SWAP(height,width);
ppm = (uchar *) calloc (width, colors*output_bps/8);
ppm2 = (ushort *) ppm;
merror (ppm, "write_ppm_tiff()");
if (output_tiff) {
tiff_head (&th, 1);
fwrite (&th, sizeof th, 1, ofp);
if (oprof)
fwrite (oprof, ntohl(oprof[0]), 1, ofp);
else if (colors > 3)
fprintf (ofp,
"P7\nWIDTH %d\nHEIGHT %d\nDEPTH %d\nMAXVAL %d\nTUPLTYPE %s\nENDHDR\n",
width, height, colors, (1 << output_bps)-1, cdesc);
else
fprintf (ofp, "P%d\n%d %d\n%d\n",

—
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10068.
10069.
10070.
10071.
10072.
10073.
10074.
10075.
10076.
10077.
10078.
10079.
10080.
10081.
10082.
10083.
10084.
10085.
10086.
10087.
10088.
10089.
10090.
10091.
10092.
10093.
10094.
10095.
10096.
10097.
10098.
10099.
10100.
10101.
10102.
10103.
10104.
10105.
10106.
10107.
10108.
10109.
10110.
10111.
10112.
10113.
10114.
10115.
10116.
10117.
10118.
10119.
10120.
10121.
10122.
10123.
10124.
10125.
10126.
10127.

10128
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3+=rebuild)"));
10129.
10130.
(raw, sRGB, Adobe ,Wide,ProPhoto,XYZ,ACES)"));

colors/2+5, width, height, (1 << output_bps)-1);
soff = flip_index (0, 0);
cstep = flip_index (@, 1) - soff;
rstep = flip_index (1, @) - flip_index (@, width);
for (row=0; row < height; row++, soff += rstep) {
for (col=0; col < width; col++, soff += cstep)
if (output_bps == 8)
FORCC ppm [colxcolors+c] = curve[image[soff][c]] >> 8;
else FORCC ppm2[col*colors+c] = curve[image[soff][c]];
if (output_bps == 16 && l!output_tiff && htons(@x55aa) != 0x55aa)
swab (ppm2, ppm2, widthxcolorsx2);
fwrite (ppm, colors*output_bps/8, width, ofp);

3}
free (ppm);
}

int CLASS main (int argc, const char **argv)

int arg, status=0, quality, i, c;
int timestamp_only=0, thumbnail_only=0, identify_only=0;
int user_qual=-1, user_black=-1, user_sat=-1, user_flip=-1;
int use_fuji_rotate=1, write_to_stdout=0, read_from_stdin=0;
const char *sp, *bpfile=0, *dark_frame=0, *write_ext;
char opm, opt, *ofname, *cp;
struct utimbuf ut;
#ifndef NO_LCMS
const char xcam_profile=0, *out_profile=0;
#endif

#ifndef LOCALTIME
putenv ((char *) "Tz=UTC");

#endif

#ifdef LOCALEDIR
setlocale (LC_CTYPE, "");
setlocale (LC_MESSAGES, "");
bindtextdomain ("dcraw", LOCALEDIR);
textdomain ("dcraw");

#endif

if (arge == 1) {
printf(_("\nRaw photo decoder \"dcraw\" v%s"), DCRAW_VERSION);
printf(_("\nby Dave Coffin, dcoffin a cybercom o net\n"));
printf(_("\nUsage: %s [OPTION]... [FILE]...\n\n"), argv[0]);

puts(_("-v Print verbose messages"));

puts(_("-c Write image data to standard output"));
puts(_("-e Extract embedded thumbnail image"));
puts(_("-i Identify files without decoding them"));
puts(_("-i -v Identify files and show metadata"));
puts(_("-z Change file dates to camera timestamp"));
puts(_("-w Use camera white balance, if possible"));
puts(_("-a Average the whole image for white balance"));

puts(_("-A <x y w h> Average a grey box for white balance"));
puts(_("-r <r g b g> Set custom white balance"));
puts(_("+M/-M Use/don't use an embedded color matrix"));
puts(_("-C <r b> Correct chromatic aberration"));
puts(_("-P <file> Fix the dead pixels listed in this file"));
puts(_("-K <file> Subtract dark frame (16-bit raw PGM)"));
puts(_("-k <num> Set the darkness level"));

puts(_("-S <num> Set the saturation level"));

puts(_("-n <num> Set threshold for wavelet denoising"));
puts(_("-H [0-9] Highlight mode (@=clip, 1=unclip, 2=blend,

puts(_("-t [0-7]1 Flip image (@=none, 3=180, 5=90CCW, 6=90CW)"));
puts(_("-o [0-6] Output colorspace



10131. #ifndef NO_LCMS

10132. puts(_("-o <file> Apply output ICC profile from file"));

10133. puts(_("-p <file> Apply camera ICC profile from file or \"embed\""));
10134. #endif

10135. puts(_("-d Document mode (no color, no interpolation)"));
10136. puts(_("-D Document mode without scaling (totally raw)"));
10137. puts(_("-j Don't stretch or rotate raw pixels"));

10138. puts(_("-W Don't automatically brighten the image"));
10139. puts(_("-b <num> Adjust brightness (default = 1.0)"));

10140. puts(_("-g <p ts> Set custom gamma curve (default = 2.222 4.5)"));
10141. puts(_("-q [0-3] Set the interpolation quality"));

10142. puts(_("-h Half-size color image (twice as fast as \"-q O\")"));
10143. puts(_("-f Interpolate RGGB as four colors"));

10144. puts(_("-m <num> Apply a 3x3 median filter to R-G and B-G"));
10145. puts(_("-s [0..N-1] Select one raw image or \"all\" from each file"));
10146. puts(_("-6 Write 16-bit instead of 8-bit"));

10147. puts(_("-4 Linear 16-bit, same as \"-6 -W -g 1 1\""));
10148. puts(_("-T Write TIFF instead of PPM"));

10149. puts("");

10150. return 1;

10151. ¥

10152. argv[argc] = "";

10153. for (arg=1; (((opm = argv[argl[@]) - 2) | 2) == "+'; ) {

10154, opt = argvlarg++][1];

10155. if ((cp = (char *) strchr (sp="nbrkStqmHACg", opt)))

10156. for (i=0; i < "114111111422"[cp-spl-'0"; i++)

10157. if (lisdigit(argvlarg+i1[e1)) {

10158. fprintf (stderr,_("Non-numeric argument to \"-%c\"\n"), opt);
10159. return 1;

10160. }

10161. switch (opt) {

10162. case 'n': threshold = atof(argvlarg++]); break;

10163. case 'b': bright = atof(argvlarg++]); break;

10164. case 'r':

10165. FORC4 user_mul[c] = atof(argv[arg++]); break;

10166. case 'C': aber[0] = 1 / atof(argvlarg++]);

10167. aber[2] = 1 / atof(argvlarg++1); break;

10168. case 'g': gamm[0] = atof(argvlarg++]);

10169. gamm[1] = atof(argv[arg++1);

10170. if (gamm[0]) gamm[@] = 1/gamm[0]; break;

10171. case 'k': wuser_black = atoi(argv[arg++]); break;

10172. case 'S': user_sat = atoi(argv[arg++]); break;

10173. case 't': user_flip = atoi(argv[arg++]); break;

10174. case 'q': wuser_qual = atoi(argv[arg++]); break;

10175. case 'm': med_passes = atoi(argv[arg++]); break;

10176. case 'H': highlight = atoi(argv[arg++]); break;

10177. case 's':

10178. shot_select = abs(atoi(argv[argl));

10179. multi_out = !strcmp(argvlarg++],"all");

10180. break;

10181. case '0':

10182. if (isdigit(argvlargl[@]) && !argv[argl[11)

10183. output_color = atoi(argvlarg++1);

10184. #ifndef NO_LCMS

10185. else out_profile = argv[arg++];

10186. break;

10187. case 'p': cam_profile = argv[arg++];

10188. #endif

10189. break;

10190. case 'P': bpfile = argv[arg++]; break;

10191. case 'K': dark_frame = argv[arg++]; break;

10192. case 'z': timestamp_only = 1; break;

10193. case 'e': thumbnail_only = 1; break;

10194. case 'i': identify_only = 1; break;

10195. case 'c': write_to_stdout = 1; break;



10196. case 'v': verbose = 1; break;
10197. case 'h': half_size = 1; break;
10198. case 'f': four_color_rgb =1; break;
10199. case 'A': FORC4 greybox[c] = atoi(argv[arg++]);
10200. case 'a': use_auto_wb = 1; break;
10201. case 'w': use_camera_wb = 1; break;
10202. case 'M': use_camera_matrix = 3 * (opm == '+'); break;
10203. case 'I': read_from_stdin = 1; break;
10204. case 'E': document_mode++;

10205. case 'D': document_mode++;

10206. case 'd': document_mode++;

10207. case 'j': wuse_fuji_rotate = 0; break;
10208. case 'W': no_auto_bright = 1; break;
10209. case 'T': output_tiff = 1; break;
10210. case '4': gamm[0] = gamm[1] =

10211. no_auto_bright =1;

10212. case '6': output_bps = 16; break;
10213. default:

10214. fprintf (stderr,_("Unknown option \"-%c\".\n"), opt);
10215. return 1;

10216. 3

10217. 3

10218. if (arg == argc) {

10219. fprintf (stderr,_("No files to process.\n"));
10220. return 1;

10221. i

10222. if (write_to_stdout) {

10223. if (isatty(1)) {

10224. fprintf (stderr,_("Will not write an image to the terminal!\n"));
10225. return 1;

10226. 3

10227. #if defined(WIN32) || defined(DJGPP) || defined(__CYGWIN__)
10228. if (setmode(1,0_BINARY) < 0) {

10229. perror ("setmode()");

10230. return 1;

10231. }

10232. #endif

10233. 3

10234. for ( ; arg < argc; arg++) {

10235. status = 1;

10236. raw_image = 0;

10237. image = 0;

10238. oprof = 0;

10239. meta_data = ofname = 0;

10240. ofp = stdout;

10241. if (setjmp (failure)) {

10242. if (fileno(ifp) > 2) fclose(ifp);

10243. if (fileno(ofp) > 2) fclose(ofp);

10244. status = 1;

10245. goto cleanup;

10246. ¥

10247. ifname = argv[argl;

10248. if (!(ifp = fopen (ifname, "rb"))) {

10249. perror (ifname);

10250. continue;

10251. 3

10252. status = (identify(),!is_raw);

10253. if (user_flip >= @)

10254. flip = user_flip;

10255. switch ((flip+3600) % 360) {

10256. case 270: flip = 5; break;

10257. case 180: flip = 3; break;

10258. case 90: flip = 6;

10259. 3

10260. if (timestamp_only) {
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10261.
10262.
10263.
10264.
10265.
10266.
10267.
10268.
10269.
10270.
10271.
10272.
10273.
10274.
10275.
10276.
10277.
10278.
10279.
10280.
10281.
10282.
10283.
10284.
10285.
10286.
10287.
10288.
10289.
10290.
10291.
10292.
10293.
10294.
10295.
10296.
10297.
10298.
10299.
10300.
10301.
10302.
10303.
10304.
10305.
10306.
10307.
10308.
10309.
10310.
10311.
10312.
10313.

if ((status = !timestamp))
fprintf (stderr,_("%s has no timestamp.\n"), ifname);
else if (identify_only)
printf ("%101d%10d %s\n", (long) timestamp, shot_order, ifname);
else {
if (verbose)
fprintf (stderr,_("%s time set to %d.\n"), ifname, (int) timestamp);
ut.actime = ut.modtime = timestamp;
utime (ifname, &ut);

goto next;

write_fun = &CLASS write_ppm_tiff;
if (thumbnail_only) {
if ((status = !thumb_offset)) {
fprintf (stderr,_("%s has no thumbnail.\n"), ifname);
goto next;
else if (thumb_load_raw) {
load_raw = thumb_load_raw;
data_offset = thumb_offset;

—

height = thumb_height;
width = thumb_width;
filters = 0;
colors = 3;

} else {

fseek (ifp, thumb_offset, SEEK_SET);
write_fun = write_thumb;
goto thumbnail;

}

}

if (load_raw == &CLASS kodak_ycbcr_load_raw) {
height += height & 1;
width += width & 1;

}
if (identify_only && verbose && make[0]) {
printf (_("\nFilename: %s\n"), ifname);
printf (_("Timestamp: %s"), ctime(&timestamp));
printf (_("Camera: %s %s\n"), make, model)
if (artist[0])
printf (_("Owner: %s\n"), artist);
if (dng_version) {
printf (_("DNG Version: "));
for (i=24; i >=0; i -= 8)
printf ("%d%c", dng_version >> i & 255, i ? '.':'\n');
3

printf (_("ISO speed: %d\n"), (int) iso_speed);
printf (_("Shutter: "));
if (shutter > @ && shutter < 1)
shutter = (printf ("1/"), 1 / shutter);
printf (_("%0.1f sec\n"), shutter);
printf (_("Aperture: f/%0.1f\n"), aperture);
printf (_("Focal length: %0.1f mm\n"), focal_len);
printf (_("Embedded ICC profile: %s\n"), profile_length ?

_("yes"):_("no"));

10314.
10315.
10316.
10317.
10318.
10319.
10320.
10321.
10322.
10323.
10324.

printf (_("Number of raw images: %d\n"), is_raw);
if (pixel_aspect != 1)
printf (_("Pixel Aspect Ratio: %0.6f\n"), pixel_aspect);
if (thumb_offset)
printf (_("Thumb size: %4d x %d\n"), thumb_width, thumb_height)
printf (_("Full size:  %4d x %d\n"), raw_width, raw_height);
} else if (lis_raw)
fprintf (stderr,_("Cannot decode file %s\n"), ifname);
if (lis_raw) goto next;
shrink = filters && (half_size || (!identify_only &&
(threshold || aber[0] != 1 || aber[2] !'= 1)));
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10325.
10326.
10327.
10328.
10329.
10330.
10331.
10332.
10333.
10334.
10335.
10336.
10337.
10338.
10339.
10340.
10341.
10342.
10343.
10344.
10345.
10346.
10347.
10348.
10349.
10350.
10351.
10352.
10353.
10354.
10355.
10356.
10357.
10358.
10359.
10360.
10361.
10362.
10363.
10364.
10365.
10366.
10367.
10368.
10369.
10370.
10371.
10372.
10373.
10374.
10375.
10376.
10377.
10378.
10379.
10380.
10381.
10382.
10383.
10384.
10385.
10386.
10387.
10388.
10389.
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iheight = (height + shrink) >> shrink;
iwidth = (width + shrink) >> shrink;
if (identify_only) {
if (verbose) {
if (document_mode == 3) {

top_margin = left_margin = fuji_width = 0;

height = raw_height;
width = raw_width;

}
iheight = (height + shrink) >> shrink;
iwidth = (width + shrink) >> shrink;

if (use_fuji_rotate) {
if (fuji_width) {

fuji_width = (fuji_width - 1 + shrink) >> shrink;
iwidth = fuji_width / sqrt(@.5);
iheight = (iheight - fuji_width) / sqrt(@.5);

} else {
if (pixel_aspect < 1) iheight
if (pixel_aspect > 1) iwidth
}
3}
if (flip & 4)
SWAP(iheight,iwidth);

iwidth

iheight / pixel_aspect + 0.5;

* pixel_aspect + 0.5;

printf (_("Image size: %4d x %d\n"), width, height);
printf (_("Output size: %4d x %d\n"), iwidth, iheight);
printf (_("Raw colors: %d"), colors);

if (filters) {
int fhigh = 2, fwide = 2;
if ((filters * (filters >> 8))
if ((filters * (filters >> 16))
if (filters == 1) fhigh = fwide
if (filters == 9) fhigh = fwide

& oxff)  fhigh = 4;
& oxffff) fhigh = 8;
= 16;
= 6;

printf (_("\nFilter pattern: "));

for (i=0; i < fhigh; i++)

for (c = i && putchar('/') && 0; c < fwide; c++)

putchar (cdesc[fcol(i,c)]);

printf (_("\nDaylight multipliers:
FORCC printf (" %f", pre_mullc1);
if (cam_mul[@] > @) {

printf (_("\nCamera multipliers:

"));

"));

FORC4 printf (" %f", cam_mullc1);

putchar ('\n');
} else

printf (_("%s is a %s %s image.\n"), ifname, make, model);

next:
fclose(ifp);
continue;

}
if (meta_length) {

meta_data = (char *) malloc (meta_length);

merror (meta_data, "main()");

3
if (filters || colors == 1) {

raw_image = (ushort *) calloc ((raw_height+7), raw_widthx2);

merror (raw_image, "main()");
else {

-

image = (ushort (*)[4]) calloc (iheight, iwidth*sizeof *image);

merror (image, "main()");

if (verbose)

fprintf (stderr,_("Loading %s %s image from %s ..

make, model, ifname);
if (shot_select >= is_raw)

An"),



10390. fprintf (stderr,_("%s: \"-s %d\" requests a nonexistent image!\n"),
10391. ifname, shot_select);

10392. fseeko (ifp, data_offset, SEEK_SET);

10393. if (raw_image && read_from_stdin)

10394. fread (raw_image, 2, raw_heightxraw_width, stdin);
10395. else (xload_raw)();

10396. if (document_mode == 3) {

10397. top_margin = left_margin = fuji_width = 0;
10398. height = raw_height;

10399. width = raw_width;

10400. 3

10401. iheight = (height + shrink) >> shrink;
10402. iwidth = (width + shrink) >> shrink;
10403. if (raw_image) {

10404. image = (ushort (x)[41) calloc (iheight, iwidthxsizeof *image);
10405. merror (image, "main()");

10406. crop_masked_pixels();

10407. free (raw_image);

10408. ¥

10409. if (zero_is_bad) remove_zeroes();

10410. bad_pixels (bpfile);

10411. if (dark_frame) subtract (dark_frame);
10412. quality = 2 + !fuji_width;

10413. if (user_qual >= @) quality = user_qual;
10414. i = cblack[3];

10415. FORC3 if (i > cblack[c]) i = cblack[c];
10416. FORC4 cblack[c] -= i;

10417. black += i;

10418. i = cblack[6];

10419. FORC (cblack[4] * cblack[51)

10420. if (i > cblack[6+c]) i = cblack[6+c];
10421. FORC (cblack[4] * cblack[51)

10422. cblack[6+c] -= i;

10423. black += i;

10424. if (user_black >= 0) black = user_black;
10425. FORC4 cblack[c] += black;

10426. if (user_sat > 0) maximum = user_sat;

10427. #ifdef COLORCHECK

10428. colorcheck();

10429. #endif

10430. if (is_foveon) {

10431. if (document_mode || load_raw == &CLASS foveon_dp_load_raw) {
10432. for (i=0; i < height*width*4; i++)
10433. if ((short) image[@][i] < @) image[@][i] = O;
10434. } else foveon_interpolate();

10435. } else if (document_mode < 2)

10436. scale_colors();

10437. pre_interpolate();

10438. if (filters && !document_mode) {

10439. if (quality == @)

10440. lin_interpolate();

10441. else if (quality == 1 || colors > 3)
10442. vng_interpolate();

10443 . else if (quality == 2 && filters > 1000)
10444, ppg_interpolate();

10445, else if (filters == 9)

10446. xtrans_interpolate (quality*2-3);

10447. else

10448. ahd_interpolate();

10449. }

10450. if (mix_green)

10451. for (colors=3, i=0; i < height*width; i++)
10452. image[i1[1] = (image[i1[1] + image[i1[3]) >> 1;
10453. if (!is_foveon && colors == 3) median_filter();

10454, if (!is_foveon && highlight == 2) blend_highlights();



10455. if (!is_foveon && highlight > 2) recover_highlights();

10456. if (use_fuji_rotate) fuji_rotate();

10457. #ifndef NO_LCMS

10458. if (cam_profile) apply_profile (cam_profile, out_profile);
10459. #endif

10460. convert_to_rgb();

10461. if (use_fuji_rotate) stretch();

10462. thumbnail:

10463. if (write_fun == &CLASS jpeg_thumb)

10464. write_ext = ".jpg";

10465. else if (output_tiff && write_fun == &CLASS write_ppm_tiff)
10466. write_ext = ".tiff";

10467. else

10468. write_ext = ".pgm\0.ppm\0@.ppm\0@.pam" + colors*5-5;
10469. ofname = (char *) malloc (strlen(ifname) + 64);
10470. merror (ofname, "main()");

10471. if (write_to_stdout)

10472. strcpy (ofname,_("standard output"));

10473. else {

10474. strcpy (ofname, ifname);

10475. if ((cp = strrchr (ofname, '.'))) *cp = 0;

10476. if (multi_out)

10477. sprintf (ofname+strlen(ofname), "_%0%d",

10478. snprintf(0,0,"%d",is_raw-1), shot_select);
10479. if (thumbnail_only)

10480. strcat (ofname, ".thumb");

10481. strcat (ofname, write_ext);

10482. ofp = fopen (ofname, "wb");

10483. if (lofp) {

10484. status = 1;

10485. perror (ofname);

10486. goto cleanup;

10487. }

10488. >

10489. if (verbose)

10490. fprintf (stderr,_("Writing data to %s ...\n"), ofname);
10491. (xwrite_fun)();

10492. fclose(ifp);

10493. if (ofp != stdout) fclose(ofp);

10494. cleanup:

10495. if (meta_data) free (meta_data);

10496. if (ofname) free (ofname);

10497. if (oprof) free (oprof);

10498. if (image) free (image);

10499. if (multi_out) {

10500. if (++shot_select < is_raw) arg--;

10501. else shot_select = 0;

10502. 3

10503. }

10504. return status;

10505. 3
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