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[PATCH] add v4I2 api
This adds the v412 API to the linux kernel.

The first, original video4linux API has a number of design bugs. They
are fixed in this new API revision. It already exists for quite some

time. Last weeks it got a number of cleanups based on the experiences
of the last years (drop stuff nobody uses, fix some inconsistencies).

We consider it being in a pretty good shape now and like to see it in

2.6.

This patch is basically the header file with all the structs and ioctls
in there. A small module with some helper functions for v4l2 drivers is
included too. Related updates (bttv, ...) will follow as separate
patches.

Diffstat (limited to 'Include/linux/videodev2.h’)

[-rw-r--r— include/linux/videodev2.h 859 —_i
1 files changed, 859 insertions, 0 deletions

diff --git a/include/linux/videodev2.h b/include/linux/videodev2.h

new file mode 100644
index 0000000000000..373856414e05d
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Video4Linux 2

fd = open("/dev/video0");

ioctl(fd, VIDIOC_S_FMT, &fmt);

ioctl(fd, VIDIOC_S_PARM, &fps);

ioctl(fd, VIDIOC_S_EXT_CTRL, &exp_time);
ioctl(fd, VIDIOC_REQBUFS, &req)) ;

for i in buf: ioctl(fd, VIDIOC_QUERYBUF, &bufli])); FEg

foriin buf: ioctl(fd, VIDIOC_QBUF, &buf[i])); = @
ioctl(fd, VIDIOC_STREAMON, &req)) ;

while true:
ioctl(fd, VIDIOC_DQBUF, &buffi]));
USE IMAGE
ioctl(fd, VIDIOC_QBUF, &buf(i]));



Formats

% Pixel format FOURCC depth Description */

/* RGB formats (1 or 2 bytes per pixel) */

#define V4L2_PIX_FMT_RGB332 v4l2 fourcc('R', 'G', 'B', '1') /* 8 RGB-3-3-2 */
#define V4L2_PIX_FMT_RGB444 v412 fourcc('R', '4', '4', '4') /* 16 xxxxrrrr ggggbbbb */
#define V4L2_PIX_FMT_ARGB444 v412 fourcc('A', 'R', '1', '2"') /* 16 aaaarrrr ggggbbbb */
#define V4L2_PIX_FMT_XRGB444 v412 fourcc('X', 'R', '1', '2') /* 16 xxxxrrrr ggggbbbb */
#define V4L2_PIX_FMT_RGBA444 v412 fourcc('R', 'A', '1', '2') /* 16 rrrrgggg bbbbaaaa */
#define VAL2_PIX_FMT_RGBX444 v4l2_fourcc('R', 'X', '1', '2') /* 16 rrrrgggg bbbbxxxx */
#define V4L2_PIX_FMT_ABGR444 v412 fourcc('A', 'B', '1', '2') /* 16 aaaabbbb ggggrrrr */
#define V4L2_PIX_FMT_XBGR444 v412 fourcc('X', 'B', '1', '2') /* 16 xxxxbbbb ggggrrrr */
#define V4L2_PIX_FMT_BGRA444 v412 fourcc('6', 'A', '1', '2"') /* 16 bbbbgggg rrrraaaa */
#define V4L2_PIX_FMT_BGRX444 v412 fourcc('B', 'X', '1', '2') /* 16 bbbbgggg rrrrxxxx */
#define V4L2_PIX_FMT_RGB555 v412 fourcc('R', 'G', 'B', '0') /* 16 RGB-5-5-5 */
#define V4L2_PIX_FMT_ARGB555 v412 fourcc('A', 'R', '1', '5') /* 16 ARGB-1-5-
#define V4L2_PIX_FMT_XRGB555 v412 fourcc('X', 'R', '1', '5"') /* 16 XRGB-1-
#define V4L2_PIX_FMT_RGBA555 v412 fourcc('R', 'A', '1', '5') /* 16 RGBA-5-
#define V4L2_PIX_FMT_RGBX555 v412 fourcc('R', 'X', '1', 'S8"') /* 16 RGBX-5-
#define V4L2_PIX_FMT_ABGR555 v412 fourcc('A', 'B', '1', '5") /* 16 ABGR-1-
#define V4L2_PIX_FMT_XBGR555 v4l2 fourcc('X', 'B', '1', '5') /* 16 XBGR-1-
#define V4L2_PIX_FMT_BGRA555 v412 fourcc('B', 'A', '1', '5') /* 16 BGRA-5-
#define V4L2_PIX_FMT_BGRX555 v412 fourcc('B', 'X', '1', '5') /* 16 BGRX-5-5-
#define V4L2_PIX_FMT_RGB565 v412 fourcc('R', '6', 'B', 'P') /* 16 RGB-5-6-5 R
#define V4L2_PIX_FMT_RGB555X v412_fourcc('R', 'G', 'B', 'Q') /* 16 RGB-5-5-5 BE */
#define V4L2_PIX_FMT_ARGB555X v412 fourcc_be('A', 'R', '1', '§') /* 16 ARGB-5-5-5 BE */
#define V4L2_PIX_FMT_XRGB555X v412 fourcc_be('x', 'R', '1', '8"') /* 16 XRGB-5-5-5 BE */
#define V4L2_PIX_FMT_RGB565X v4l2_fourcc('R', 'G', 'B', 'R') /* 16 RGB-5-6-5 BE */
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/* RGB formats (3 or 4 bytes per pixel) */

#define V4L2_PIX_FMT_BGR666 v4l2 fourcc('B', 'G6', 'R', 'H') /* 18 BGR-6-6-6 x/
#define V4L2_PIX_FMT_BGR24  v412 fourcc('B', '6', 'R', '3') /* 24 BGR-8-8-8 XA
#define V4L2_PIX_FMT_RGB24 v412 fourcc('R', 'G', 'B', '3') /* 24 RGB-8-8-8 L7 4
#define V4L2_PIX_FMT_BGR32 v4l2_fourcc('B', 'G', 'R', '4') /* 32 BGR-8-8-8-8 */
#define V4L2_PIX_FMT_ABGR32 v412 fourcc('A', 'R', '2', '4') /* 32 BGRA-8-8-8-8 */
#define V4L2_PIX_FMT_XBGR32 v412 fourcc('X', 'R', '2', '4"') /* 32 BGRX-8-8-8-8 */
#define V4L2_PIX_FMT_BGRA32 v412 fourcc('R', 'A', '2', '4') /* 32 ABGR-8-8-8-8 */
#define V4L2_PIX_FMT_BGRX32 v412_fourcc('R', 'X', '2', '4') /* 32 XBGR-8-8-8-8 */
#define V4L2_PIX_FMT_RGB32 v412 fourcc('R', 'G', 'B', '4') /* 32 RGB-8-8-8-8 */
#define V4L2_PIX_FMT_RGBA32 v412 fourcc('A', 'B', '2', '4') /* 32 RGBA-8-8-8-8 */
#define V4L2_PIX_FMT_RGBX32 v412 fourcc('X', 'B', '2', '4') /* 32 RGBX-8-8-8-8 */
#define V4L2_PIX_FMT_ARGB32 v412 fourcc('B', 'A', '2', '4') /* 32 ARGB-8-8-8-8 */

#define V4L2_PIX_FMT_XRGB32 v4l2_fourcc('B', 'X', '2', '4') /* 32 XRGB-8-8-8-8 */
#define V4L2_PIX_FMT_RGBX1010162 v412 fourcc('R', 'X', '3', '@') /* 32 RGBX-10-10-10-2 */
#define V4L2_PIX_FMT_RGBA1010102 v412 fourcc('R', 'A', '3', '@') /* 32 RGBA-10-10-10-2 */
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Formats

R B B 223 \TASm I g e e e o
#define V4L2_PIX_FMT_BGR48_12 v4l2_fourcc('B', '3', '1', '2") /* 48 /*

: I T
#define VA4L2_PIX_FMT_ABGR64 12 va4l2 fourcc('B', '4', '1', '2') /* 64 bixel *fomat FOURCE dspti Description

/* RGB formats (1 or 2 bytes per pixel) */

/* G f s %/ :
Grey. format #define V4L2_PIX_FMT_RGB332 v412 fourcc('R', '6', 'B', '1') /* 8 RGB-3-3-2 by &

R s i s :ﬁi—;::,'.zifs o, .Y.; [ % e #define VaL2_PIX_FMT RGB444 v4l2 fourcc('R', '4', '4', '4') /* 16 ooxxrrrr ggggbbbb */
#define VAL2 PIX FMT Y6 vdlz:fourcc('v', 8", '6', ' ') /* 6 Grey #def}ne V4L2_PIX_FMT_ARGB444 v412 fourcc('A', 'R', '1', '2') /* 16 aaaarrrr ggggbbbb */
#define VAL2_PIX_FMT_Y10 v4l2_fourcc('Y', '1', '6', ' ') /* 10 Grey #define V4L2_PIX_FMT_XRGB444 v412 fourcc('X', 'R', '1', '2') /* 16 xxxxrrrr ggggbbbb */
#define VAL2 PIX_FMT_Y12 val2_fourcc('Y', '1', '2°, ' ') /* 12 Gre) #define V4L2_PIX_FMT_RGBA444 v412 fourcc('R', 'A', '1', '2') /* 16 rrrrgggg bbbbaaaa */
#define V4L2 PIX FMT_Y012 val2_fourcc('y', 'e', '1', '2') /* 12 Grey #define V4L2_PIX_FMT_RGBX444 v4l2 fourcc('R', 'X', '1', '2") /* 16 rrrrgggg bbbbxxxx */
#define V4L2 PIX_FMT_Y14 val2_fourcc('Y', '1', '4', ' ') /* 14 Gre) #define V4L2_PIX_FMT_ABGR444 v412 fourcc('A’', 'B', '1', '2') /* 16 aaaabbbb ggggrrrr */
#define V4L2_PIX_FMT_Y16 val2_fourcc('Y', '1', '6', ' ') /* 16 Gre) #define V4L2_PIX_FMT_XBGR444 v412_ fourcc('X', 'B', '1', '2') /* 16 xxxxbbbb ggggrrrr */
Lo

#define V4L2_PIX_FMT_Y16_BE v412 fourcc_be('Y', '1', '6', /* 16 ( #define V4L2_PIX_FMT_BGRA444 v412 fourcc('6', 'A', '1', '2') /* 16 bbbbgggg rrrraaaa */
#define V4L2_PIX_FMT_BGRX444 v412 fourcc('B', 'X', '1', '2') /* 16 bbbbgggg rrrrxxxx */

/* Grey bit-packed formats */ #define V4L2_PIX_FMT_RGB555 v4l2 fourcc('R', 'G', 'B', '0') /* 16 RGB-5-5-5 x/
#define V4L2 PIX FMT_V10BPACK  v412 fourcc('v', '1', 'e', 'B') /" 10 gdefine VAL2_PIX_FMT_ARGB555 v4l2_fourcc('A', 'R', '1', 'S5') /* 16 ARGB-1-5-
#def}ne V4L2_PIX_FMT_Y16P v4l2 fourcc('Y', '1', ' 'P') /* 10 Gre) gdefine V4L2_PIX_FMT_XRGB555 v4l2_fourcc('X', 'R', '1', 'S') /* 16 XRGB-1-5-
#define V4L2 PIX FMT_IPU3 Y1 v4l2 fourcc('i', 'p', '3', 'Y') gdefine V4L2_PIX_FMT_RGBA555 v4l2_fourcc('R', 'A', '1', '5') /* 16 RGBA-5-5-
#define V4L2_PIX_FMT_RGBX555 v412 fourcc('R', 'X', '1', '5') /* 16 RGBX-5-5-
#define V4L2 _PIX_FMT_ABGR555 v41l2 fourcc('A', 'B', '1', '5') /* 16 ABGR-1-5-
54
5-

/* Palette formats */
#define V4L2_PIX_FMT_PALS val2_fourcc('P', 'A', 'L', '8') /* 8 8-b
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#define V4L2_PIX_FMT_XBGR555 v4l2 fourcc('X', 'B', '1', '5') /* 16 XBGR-1- */
7% chvdiihances Foviiats: *7 #def@ne V4L2_PIX_FMT_BGRAS555 v412_ fourcc('B', 'A', '1', '§') /* 16 BGRA-5- L 4
#define VAL2_PIX_FMT UV8 val2_fourcc('U', 'V', '8', ' ') /* @ uy . #define V4L2 PIX_FMT_BGRX555 v4l2 fourcc('B', 'X', '1', 'S') /* 16 BGRX-5-5- */
#define V4L2_PIX_FMT_RGB565 v412 fourcc('R', '6', 'B', 'P') /* 16 RGB-5-6-5 R
s LmiinanceEchi GREnGHEE - ForTats: 17, #define V4L2_PIX_FMT_RGB555X v412_fourcc('R', 'G', 'B', 'Q') /* 16 RGB-5-5-5 BE */

#define V4AL2_PIX_FMT_YUYV val2_fourcc('v', 'U', 'Y', 'v') /* 16 vuv #define V4L2 PIX FMT_ARGBS555X v412 fourcc_be('A', 'R', '1', 'S8"') /* 16 ARGB-5-5-5 BE */
#define V4L2_PIX_FMT_YYUV val2_fourcc('Y', 'Y', 'U', 'V') /* 16 vuv #define V4L2_PIX_FMT_XRGB555X v41l2 fourcc_be('X', 'R', '1', '5§"') /* 16 XRGB-5-5-5 BE */
#define V4L2_PIX_FMT_YVYU val2_fourcc('Y', 'V', 'Y', 'U') /* 16 YVU ¢ #define V4L2_PIX_FMT_RGBS565X v412_fourcc('R', '6', 'B', 'R') /* 16 RGB-5-6-5 BE */
#define V4L2_PIX_FMT_UYVY val2 fourec('V", ''Y", 'V°, "¥Y") /% 16 "YUV

#define V4L2_PIX_FMT_VYUY val2 fourcc('v', 'Y', 'U', 'Y') /* 16 YUV /* RGB formats (3 or 4 bytes per pixel) */

#define V4L2 PIX FMT V41P  va4l2 fourcc('v', '4', '1', 'P') /* 12 VYUV #define V4L2_PIX_FMT_BGR666 v412 fourcc('B', 'G', 'R', 'H') /* 18 BGR-6-6-6 */
#define VAL2 PIX FMT_YUV444 val2 fourcc('V', '4', '4', '4") /* 16 xxx gdefine V4L2_PIX_FMT_BGR24  v4l2 fourcc('B', '6', 'R', '3') /* 24 BGR-8-8-8 */
#define V4L2 PIX FMT_YUVS55 v4l2 fourcc('v', 'U', 'V', '0') /* 16 YUV- gdefine V4L2_PIX_FMT_RGB24 v4l2 fourcc('R', 'G', 'B', '3') /* 24 RGB-8-8-8 x/
#define VAL2 PIX_FMT_YUVE65 va4l2 fourcc('Y', 'U', 'V', 'P') /" 16 VUV- ydefine V4L2_PIX_FMT_BGR32 v4l2_fourcc('B', 'G', 'R', '4') /* 32 BGR-8-8-8-8 */
#define VL2 PIX FNT_YW24 val2 fourcc('V', 'U', 'V', '3') /* 24 VUV- y4efine V4L2_PIX_FMT_ABGR32 v4l2 fourcc('A’, 'R’, '2', '4') /* 32 BGRA-8-8-8-8 */
§SZ§§:§ z:tg—:g{:l—x%xz :ﬁ:—ﬁ:::zzgx 3 :.ll 3; j 32 /U #define VaL2 PIX_FMT XBGR32 v4l2 fourcc('X', 'R', '2', '4') /* 32 BGRX-8-8-8-8 */
#define VAL2 PIX FNT XYUVS2 valz fource('X’. 'Y'. 'u'. 'v') /* 32 xyu "define VAL2 PIX FNT_BGRA32 val2 fourcc('R', 'A', '2', '4') /* 32 ABGR-8-8-8-8 */
#define VAL2_PIX_FMT VUYA32 v4l2 fourcc('V', 'U', 'Y', 'A') /* 32 VUV #def;ne V4L2_PIX_FMT_BGRX32 v412_fourcc(IR', 'XI, .2.' .4.) /: 32 XEGR-8-8~8-8 :/
#define VA4L2_PIX_FMT_VUYX32 v4l2 fourcc('V', 'U', 'Y', 'X') /* 32 VUV #define V4L2 PIX_FMT_RGB32 v412_fourcc('R., .G.' .B', '4') /' 32 RGB-8-8-8-8 ‘/
#define VAL2 PIX FMT YUVA32 val2 fourcc('Y', 'U'. 'V', 'A’) /* 32 vuys ¥define VAL2 PIX FMT RGBA32 v4l2 fourcc('A’, 'B', '2', '4') /* 32 RGBA-8-8-8-8 */
#define V4L2_PIX_FMT_YUVX32 v4l2_fourcc('Y', 'U', 'V', 'X') /* 32 yuy ¥define V4L2 PIX FMT_R6BX32 v412 fourcc('x', 'B', '2', '4') /* 32 RGBX-8-8-8-8 */
#define V4L2_PIX_FMT_M420 val2_fourcc('M', '4', '2', 'e') /* 12 vyuy #define VAL2 PIX FMT_ARGB32 v412 fourcc('B', 'A', '2', '4') /* 32 ARGB-8-8-8-8 */

#define V4L2 PIX_FMT_YUV48 12 val2_fourcc('Y', '3', '1', '2') /* 48 #define V4AL2 PIX_FMT_XRGB32 v412 fourcc('B', 'X', '2', '4') /* 32 XRGB-8-8-8-8 */
#define V4L2_PIX_FMT_RGBX1010102 v412 fourcc('R', 'X', '3', '@') /* 32 RGBX-10-10-10-2 */
#define V4L2_PIX_FMT_RGBA1010102 v412 fourcc('R', 'A', '3', '@') /* 32 RGBA-10-10-10-2 */
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Formats H#UETLNE VALZ _FLA_FMI_DUBKLLZF V&LZ TOUrCC| p , v, v, L )
#define v4L2 T AT AARAAane . Aala £ _F V1 T L LN Y

#define VA4L2 #define V4L2_PIX_FMT_NV12_4L4 v412 fourcc('Vv', 'T', '1', '2") /* 12 Y/CbCr 4:2:0 4x4 tiles */

. - #define V4L2_PIX_FMT_NV12_16L16 v412_fourcc('H', 'M', '1', '2') /* 12 Y/CbCr 4:2:0 16x16 tiles */

#define v4L2 = Nl MRt Eadri Ml * ; *
#deTine VA4LZ_PIX_FMT_Y1ZL VAl zdofine VAL2 #define Vv4L2_PIX_FMT_NV12_32L32 v412_fourcc('s', 'T', '1', '2') /* 12 Y/CbCr 4:2:0 32x32 tiles */ S
#define V4L2_PIX_FMT_Z16 v4l #define V4L2 #define V4L2 PIX FMT NV15 4L4 v412 fourcc('V'. 'T'. '1'. 'S8') /* 15 Y/CbCr 4:2:0 10-bit 4x4 tiles */ H.265 */
#define V4L2_PIX_FMT_MT21C v4l P - #define /- v‘h;avga?ard :\z:rgsf‘o/rm ((;cho?jc) *
#define VAL2 PIX_FWT_ W21 val FdOFine VAL2 Lo e 0 "o yoiir oikad format, For aneh Usuw fmemar v kike A€ a9 Aaba Ammms ha MeDs Cotatcless P, (jiicadec]
#define V4L2_PIX_FMT_MT2110T v4l . A #define * of the 16 bit component: /" Pixel format FOURCC depth Description */
#define V4L2_PIX_FMT_MT2116R v4l #define V4L2 x/
#define V4L2_PIX_FMT_INZI val #define V4L2 /* Tileg #define V4L2_PIX_FM™ “e /* RGB formats (1 or 2 bytes per pixel) */
#define VAL2_PIX_FMT_CNF4 val #define VAL2 %define VaL2 PIX pm #define #define VAL2 PIX FMT RGB332 v4l2 fourcc('R', '6', 'B', '1') /* & RGB-3-3-2 2/

#define VAL2 PIX_FMT_HI240  v4l : #define : #define #define VAL2 PIX_FMT_RGB444 v4l2 fourcc('R', '4', '4', '4') /* 16 xxxxrrrr ggggbbbb */
#define VAL2 PIX_FMT QCOSC v #define VAL2 ,jofjne #define VAL2 PIX FM #define V4L2_PIX_FMT_ARGB444 v4l2_fourcc('A', 'R', '1', '2') /* 16 aaaarrrr gggobbbb */
#define vaL2 PIX_FMT qciec  val Fdefine VAL2 4qefine /% two planes —- on Ly lre) #define VAL2 PIX FMT XRGB444 val2 fourcc('X', 'R', '1', '2') /* 16 xxxxrrrr ggggbbbb */
#define V4L2_PIX_FMT_AJPG va1 #define VAL2 sgefine “define VaLz prx pw Tdefine sdefine VAL2 PIX_FMT_RGBA444 v4l2 fourcc('R', 'A', '1', '2') /* 16 rrrrgggg bbbbaaaa */
#define VAL2_PIX_FMT_HEXTILE v4] #define V4L2 #define V4L2 PIX EM “:e:}"e #define v4L2_PIX_FMT_RGBX444 v412 fourcc('R', 'X', '1', '2') /* 16 rrrrgggg bbbbxxxx */
#define V4L2 /+ = _PIX_FY #define uqefine v4L2_PIX_FMT_ABGR444 v4l2 fourcc('A', 'B', '1', '2') /* 16 aaaabbbb ggggrrrr */
: - /" Bayer gdefine VAL2_PIX_FM #define .y fj iacs ST epat Wi e bbbb i

/* 16bit raw packed, 32 bytes for adeFine #dets V4LZAPIX‘FM Arpin #de ine V4L2_PIX_FMT_XBGR444 v412 fourcc('x', 'B', '1', '2") 16 xxxxb ggggrrrr
#define VAL2_PIX_FMT_IPU3_SBGGR1E ,« oy f % etine Pl define fdefine VAL2 PIX FMT_BGRA444 v4l2_fourcc('G', 'A’, '1', '2') /* 16 bbbbgggg rrrraaaa */
“PIX EMT IPU3 / torma gdefine #define V4L2 PIX_FM #define V4L2_PIX_FMT_BGRX444 v4l2_fourcc('B', 'X', '1', '2') /* 16 bbbbggog rrrrxxxx */

#define V4L2_PIX_FMT_IPU3_SGBRG1€ s : 2 : ;
#dzf;:: VaL2 PIX FNT IPU3 screeic “define VAL2 zdefine #define VAL2 PIX FM ﬁ:g:i:: #define V4L2_PIX_FMT_RGB555 v4l2 fourcc('R', 'G', 'B', '0') /* 16 RGB-5-5-5 */
: PR e = #define V4L2 #define #define V4L2 PIX_FM ;- #define V4L2_PIX_FMT_ARGB555 v412 fourcc('A', 'R', '1', '5') /* 16 ARGB-1-5-5-5 */
#define VAL2_PIX_FMT_IPU3_SRGGB1€ : #define A
= = #define #define V4L2 PIX_FM #define V4L2_PIX_FMT_XRGBS55 v4l2_fourcc('X', 'R', '1', 'S') /* 16 XRGB-1-5-5-5 */
: Zormatis: < F F. cororasse Hdefine  /* Grey #define VAL2 PIX_FMT RGBA5S5 v4l2 fourcc('R', 'A’, '1', '§') /* 16 RGBA-5-5-5-1 */
;deigse \%fgtgm :;idczgly RS Sdari p VAL2 #define /. WO MO CONtiguo sdefine #define VAL2 PIX FMT_RGBXSSS v4l2 fourcc('R', 'X', '1', 'S') /* 16 RGEX-5-5-5-1 */
Fiotine VAl 460 HE CliThiE . . #AeT1Ne . fine VAL2 PIX FM #define #define V4L2_ PIX_FMT ABGRSS55 v4l2_fourcc('A’', 'B', '1', '5') /* 16 ABGR-1-5-5-5 */
#def?"e o geng i #define VAL2 #define .j.fine vaL2 PIX FM #define #define V4L2 PIX FMT XBGRSS5 v4l2 fourcc('X', 'B', '1', 'S') /* 16 XBGR-1-5-5-5 */
#d°f¥"° erpprag e N #define v4L2 #define V4L2 PIX FM #define V4L2_PIX_FMT_BGRA555 v412 fourcc('B', 'A’', '1', '§') /* 16 BGRA-5-5-5-1 */
#def?“" o gag i #define v4L2 #define gdefine v4L2 PIX FM /* Pale #define V4L2 PIX_FMT_BGRX555 v41l2 fourcc('B', 'X', '1', '58') /* 16 BGRX-5-5-5-1 */
i _SOR_FMT_ ; #define i #define #define V4L2_PIX_FMT_RGBS65 v412 fourcc('R', '6', 'B', 'P') /* 16 RGB-5-6-5 */ /
#define V4L2_SDR_FMT_PCU16BE Aluting M2 el #define V4L2 PIX FMT_RGB555X v4l2 f ('R', '6', 'B', 'Q') /* 16 RGB-5-5-5 BE */ 1
i SDR_FMT_ i #define o efine _PIX_FMT_| v4l2_fourcc 5 x . * R5o5? * s
#define VAL2_SDR_FMT_PCU18BE #de?“e vaL2 #define /* three planes - v . CNrO #define VAL2 PIX_FMT_ARGBSS5X v4l2_fourcc_be('A’, 'R', '1', '§') /* 16 ARGB-5-5-5 BE */
Fietine WAL2 SOR: FWT_PCU20BE #define vaL2 #define vaL2 pIx Fu 79efine zdefine V4L2 PIX_FMT_XRGB555X v4l2_fourcc_be('X', 'R', '1', 'S') /* 16 XRGB-5-5-5 BE */
#define v4L2 . #define VAL2 PIX EM #define V4L2_PIX_FMT_RGB565X v41l2 fourcc('R', 'G', 'B', 'R') /* 16 RGB-5-6-5 BE */
/* Touch formats - used for Touch gdefine v4L2 #define SHoting viis Pkl /* Lumi
#define V4L2_TCH_FMT_DELTA_TD16 v . g i G _PIX_FH #define . *
et ine V413 TOH FNT OELTA Thos.y TOBTLNG VAL2 #define . fine V4L2_PIX_FN #define /. RCE formats (3 or 4 bytes per pixel) */ = . i
efine _TCH_FMT_ o V gdefine vaLz Fdefine Lottt o PIX FM #define Fdefine V4L2 PIX_FMT_BGR666 val2_fourcc('B', '6', 'R', 'H') /* 18 BGR-6-6-6 / T
#define V4L2 TCH_FMT_TU16 ¥ vdefine vaLz ¥define #def?“e VaL2 PIX FM #define Fdefine V4L2 PIX FNT_BGR24 v4l2 fourcc('B', 'G', 'R', '3') /* 24 BGR-8-8-8 */
#define V4L2 TCH_FNT_Tues Bl ‘ ORIe PP define fdefine VAL2 PIX_FMT_RGB24  val2_fourcc('R', '6', 'B', '3') /* 24 RGB-8-8-8 */
#define vaL2 #define /=« #define #define V4L2 PIX_FMT_BGR32 v4l2 fourcc('B', '6', 'R', '4') /* 32 BGR-8-8-8-8 */
/* Meta-data formats */ #define vaL2 7 /* three non contig L oo ® #define VAL2_PIX_FMT_ABGR32 v4l2 fourcc('A', 'R', '2', '4') /* 32 BGRA-8-8-8-8 */
#define VAL2_META_FMT_VSP1_HGO0  #define vaL2 "uceTine #define VAL2 PIX FM . c%  sdefine V4L2 PIX FMT XBGR32 va4l2 fourcc('X', 'R, '2', '4') /* 32 BGRX-8-8-8-8 */
#define VAL2 META_FMT_VSP1 H6T  siofine vaL2 #def}ne #define VAL2 PIX FM .4 5, #define V4L2 PIX _FMT _BGRA32 v412 fourcc('R', 'A', '2', '4') /* 32 ABGR-8-8-8-8 */
#define V4L2_META_FMT_UVC #define VAL2 #define #def}ne VAL2_PIX_FM 4qefine #define v4L2 PIX_FMT_BGRX32 v4l2 fourcc('R', 'X', '2', '4') /* 32 XBGR-8-8-8-8 */
#define VAL2_META_FMT_D4XX : - #define #define VAL2 PIX_FM zdefine #define V4L2 PIX_FMT_RGB32  va4l2 fourcc('R', '6', 'B', '4') /* 32 RGB-8-8-8-3 */
#define V4L2 META_FMT VIVID #define VaL2 . oo #define VAL2 PIX_FM #define #define V4L2 PIX FMT RGBA32 v4l2 fourcc('A’', 'B', '2', '4') /" 32 RGBA-8-8-8-8 */
#define VAL2 ., o - #define V4L2 PIX_FM #define #define V4L2 PIX_FMT_RGBX32 v4l2 fourcc('X', 'B', '2', '4') /* 32 RGEBX-8-8-8-8 */
/* Vendor specific - used for RK_#define VAL2 .y i #define gdefine VAL2 PIX FMT_ARGB32 v4l2 fourcc('B', 'A', '2', '4') /* 32 ARGB-8-8-8-8 7/
#define VAL2_META_FMT_RK_ISP1_PAR #define V4L2 /* Tiled YUV format #define gdefine VAL2_PIX_FMT_XRGB32 val2_fourcc('B', 'X', '2', '4') /* 32 XRGB-8-8-8-8 */ 2
Gdnfinn WALD META EMT DU Tema oTA Lol oD . #define vaL2 PIX Fm #define sdefine vaL2 PIX_FMT_RGBX1010102 v4l2_fourcc('R', 'X', '3', '@') /* 32 RGBX-10-10-10-2 */
- #define 4gefine V4L2_PIX_FM #define sgefine v4L2 PIX_FMT_RGBA1010162 v4l2_fourcc('R', 'A', '3', '0') /* 32 RGBA-10-10-10-2 */

#define VAl 2 o1 -
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Video4Linux 2
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Video4Linux 2

Google



Video4Linux 2

hoose Sound FX Board
SoundBlaster
v
|So—Base Port
|So|210 _]
|Gr |7 Irg
|Pr|2

"Terror from the Dee

——Current Settings

Music Board : None
Base Port 220

IRQ ?

DMA 1

Music Port

Sound Board : SoundBlaster Pro

abs SoundBlaster Pro Stereo

)

Sound Installation

App requirements

Camera
Capability



qv4l2

File Capture Help
I LA I B

General Settings | User Controls =~ Camera Controls

General Information

Device [dev/videoO Driver uvevideo
Card Logitech BRIO Bus usb-0000:2d:00.0-1.2
Input Settings

Input

Frame Size Frame Rate 30 fps =

Audio Settings

| File Capture Help
Audio Input Device Logite:
T E D e
Format Settings
-~ General Settings = User Controls ‘ Camera Controls
Capture Image Formats. (
———|  UserControls
Colorspace | Autodd
YCbCrHSV Encoding | Autodd Brightness — [128 2| Power Line Frequency 50 Hz
Video Aspect Ratio ‘m Contrast — e 128 =/ White Balance Temperature —— [ 34
Streaming Method Saturation == ——— 128 [2| Sharpness — |
Use Record Priority ‘White Balance, Automatic v Backlight Ce
Cropping & Compose Settings |  Gain O———=[0 |2
Crop Width
Crop Height
Compose Width
Compose Height
Frame: 154 Fps: 28.54 Scale Factor
V| Update on change Set Defaults| | Refresh
Frame: 763 Fps: 28.56 Scale Factors: 1x1 SeqNr: 762 Average A-V: -19 ms

V4L2 Capture (OpenGL)

Program

kernel

Google



Cheese

Choose an Effect

Program

No Effect gst reamer

|
Historical Kaleidoscope
B Lu)

Effects >

~gstreamer



Modular Cameras




Video4Linux 2 (media controller)

TI OMAP3 ISP

intf_devnod:

video
Idev/videod

intf_devnode.

11

vAL2-subdey
Ideviv4l

subdevs

0 0
intf_devnode 28 intf_devnode_13 entity_§ intf_devnode_99 entity_I
video video unknown ity type  subdev unknown entity type
Ievvideod Idevlvideol OMAP3ISPCSI2a | | evivdl-subdev2 | | OMAP3 ISP CCP2 vp5150 1-005¢
A 1 1 2
0
entity_15 intf_devnode_105 | [(intf_devnode_107 | [[intf_devnode_109 intf_devnode_39
entity type VAL-subdev VAL-subdev VAL subdev video
OMAP3ISPCCDC | | /evivdl-subdeS | | /devivdlsubdev6 | | Aevivdl-subdev] AevfvideoS
\
SR |
)
o D o
inif_devnode_32 entity 23
video

Ievivideod

unknown entity type
OMAP3 ISP preview.

entity_30

VAL /O
OMAP3 ISP preview output

intf_devnode_103
vA12-subde:
Idev/v4l-subdevd.

) \GE—

ty_4
unknown entity type
OMAP3 ISP AEWB

unknovn entity type unknown entity type
OMAP3 ISP AF OMAP3 ISP histogram ) -\

entity_45 entity_47

entity 49

entity_34 intf_devnode_43
unknown entity type video
OMAP3 ISP resizer Ldevfvideot

entity 41
Val
OMAP3 ISP resizer output




Video4Linux 2 (media controller)

Program
Driver
Video Control Video
Buffer 2 | Framework Helpers




Video4Linux 2 (media controller)

Program
Program
Media Controller
Driver
Video Control Video | |
Buffer 2 | Framework Helpers |

Driver

Video
Helpers

Control
Framework




Secret Sauce
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Stack ¢ chromeOs android s

1
Android Chrome
Clients Camera Video Capture VMs APPs
Framework Device
Camera HAL3
Camera HAL
Secret
Sauce
Userspace
V4|2 drivers
—
SoC ISP Sensor/Actuator/Flash/
Drivers ||| EEPROM Drivers
Kernel
Hardware

SoC Sensor/Actuator/Flash/EEP
ISP ROM




Stack

APPs

! ! Gstreamer

Fommmmmm - B +
| Camera | Camera Device
| Devices | B e +
| Manager | Device-Agnostic |
Fommmmmmmmm e + |
e e e T +
|~ -~
| L=n it
|} 1////Image////| {
| <-> |/Processing//| }
| } |/Algorithms//| {
| o s e s
|
| -
| +
| |//Pipeline///|
| <-> |///Handler///|
| |/777717711777]
E R ittt + e +
Device-Specific
+ SN | 1 & 8 % TR S ke
| |
v v v
e e e e e e e e e e e e e e mmme e e e e +
| Helpers and Support Classes |
| #=--mmmemeeen + mmmmmmemeeeen 4 dmmmmmmmmeeeaa +  Ammmmmmmmmeean + |
| | MC&v4aL2 | | Buffers | | Sandboxing | | Plugins 1]
|1 Support | | Allocator | | IPC {1 Manager ']
| #==mmmmmmmmme- + Fmmmm - +  Ammmmmmmmmeen + |
| #=-memmmmeean + |
| | Pipeline | |
|| Runner | | /// Device-Specific Components
| #mmmmemmmmeeee + | ~~~ Sandboxing
B et +

Google




Complex Cameras




Complex cameras

Hot
Pixel Demosaic
Correction

Noise Shading Geometric Color Tone Curve
Reduction Correction Correction Correction adjustment



Complex cameras

HOt . Noise Shading Geometric Color Tone Curve
Pixel Demosaic . . . . .
. Reduction Correction Correction Correction adjustment
Correction
DMA .ﬁ

g

< > - Super HDR
@ @ @ - Zero Shutter Lag

Processing Processing Processing - Ultra high FPS
block 1 block 2 block 3




IP

3 | Shift Shift A
Req. Reg. g o

- 1+h
ZZ | n
coeff3—» X [~ snift| ;
Reg.
shift —
| Reg. Reg. o +
-y | il
e ) g o] |
 —' (Coeff 5(—
_—} Coeff 6 Shift ;{EI
Reg.
Shift
B

‘ % [F== jl+
el . @E pa— 2 Shift
Coeff 9 X Shift| | Reg.
- - Reg.

Lapray, Pierre-Jean, Luc Gendre, Alban Foulonneau, and Laurent Bigué. "An
FPGA-based pipeline for micropolarizer array imaging." International Journal of
Circuit Theory and Applications 46, no. 9 (2018): 1675-1689.

Google



IP

FpT_gaalshift Shft
L9 re. Re‘g.

Coeff 1 :I
Coeff 2
Coeff 3)

Shift Shift
Reg. Reg.

X

Coeff 4

b=l Coeff SI X ]
(Eistity

)

X

2+,

Reg.

Reg.

| o Shift Shift
T

n

Coeff 7, —:‘
Coeff 8
coeff 9) '

Lapray, Pierre-Jean, Luc Gendre, Alban Foulonneau, and Laurent Bigué. "An
FPGA-based pipeline for micropolarizer array imaging." International Journal of
Circuit Theory and Applications 46, no. 9 (2018): 1675-1689.

Shift j
Reg.

+ f—
" shift JE]
Reg.

7 ol

T+

Shlft
Reg

International Journal of Managing Value and Supply Chains (IIMVSC) Vol.5, No. 2, June 2014

Table 5- Naming of Factors

Factor Name of Item riables Factor
no. dimension no loading

1 ([ Camera and video B) .827

2 Bluetooth .802

3 Multimedia option .800

4 Touch screen 775

5 Memory capacity A2

6 Color display .763

Physical 7 Attractive color 153

F1 | attributes 8 | Model/style 684

9 New features .684

10 | Design of the phone .669

11 Appearance .608

12 | Web browser .597

.504

13 Brand value/quallty

>+ ’ik,




KkSAM ISP

Create a new kernel subsystem designed to support specifically “complex cameras”.
Itis NOT a replacement for V4L2.

Userspace

Kernel

»

Userspace

Kernel

Kcam follows a DRM-like model where the
kernel provides basic functionality:

- Scheduling

- Discovery

Everything else is provided by userspace

Google



ISP openness

For a driver to be upstreamed, there must be an open source camera stack. That

enables standard use of the camera: video conferencing, single-shot photo....

Userspace

O

Kernel

Google




KCAM openness

For a driver to be upstreamed, there must be an open source camera stack. That
enables standard use of the camera: video conferencing, single-shot photo....

Userspace Userspace

hal

Kernel Kernel




Proprietary + Confidential

Challenges




The vendor access

- Media maintainers expect that:

A fully open source upstream driver. Does require opening up hardware access
and documenting the API, but not the algorithms used to configure the HW
optimally, those can remain closed. However, enough information must be
available so an open source implementation can be made.



Black box hardware

Hot
Pixel
Correction

select_config(n)

Ad-hoc firmware

Noise
Reduction

Geometric
Correction

Tone Curve
adjustment



Unusable hardware




Proposal




End goal

= @

P

l (o) l LIbcamera

= 4
e’

~~gstreamer

Google



Chicken and egg problem

- Vendors do not want to invest in a new
framework if it does not have a chance to
succeed

- Upstream community do not trust vendors
until they deliver an complete solution

- Users cannot commit to an open OS if it
does not cover their use cases

Google



Kernel component

DKMS package in main

- GPL Licence

Documentation:
https://chromium.goodlesource.com/chromiumos/third_party/

kernel/+/refs/heads/kcam-6.1/Documentation/userspace-api/isp

https://chromium.goodlesource.com/chromiumos/third_party/

kernel/+/refs/heads/kcam-6.1/Documentation/driver-api/isp.rst

Source code;
https://chromium.goodlesource.com/chromiumos/third_party/

kernel/+/refs/heads/kcam-6.1/include/uapi/linux/isp.h

https://chromium.goodlesource.com/chromiumos/third_party/
kernel/+/refs/heads/kcam-6.1/include/linux/isp/



https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/Documentation/userspace-api/isp
https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/Documentation/userspace-api/isp
https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/Documentation/driver-api/isp.rst
https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/Documentation/driver-api/isp.rst
https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/include/uapi/linux/isp.h
https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/include/uapi/linux/isp.h
https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/include/linux/isp/
https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/include/linux/isp/

Camera framework

Alternatives:
- Libcamera based
- Vendor code based

Two components:
- Open License (LGPL, MIT) for main components
- Closed license for "Secret sauce”

Google



Stack

6 chromeQOS

1
Android Chrome
Clients Camera Video Capture VMs
Framework Device
Camera HAL B
=/ \-+
I () | [[bcamera
+ +
Userspace
V4L2 drivers ISP drivers
Kernel Kernel
Hardware SoC Sensor/Actuator/Flash/EEP Hardware

ISP

ROM

android a

APPs

Camera HAL3

V4L2 drivers ISP drivers
SoC Sensor/Actuator/Flash/EEP
ISP ROM
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KCAM Internal - Tree

Root

Driver A Driver B
Entity 1 Entity 2 Entity 3 Entity 1 Entity 2

Event
Entity 3

Entity 4 Event



Proprietary + Confidentia

KCAM Internal - Entities

Google



KCAM Internal - Instances

Operations

Google



KCAM Internal - Operations

Asynchronous execution of operations
- userspace submits a graph of operations
- dependencies between operations are automatically taken care of

\\ II
\\ !
\\ Op-3 /,I
\\ I’ S~o
\\ 7 >
\\ I,
\ ) Root ~e. Jtad
Op-3 should wait until \ / RREY e
Op-1 is completed at | / A7
\ i
the hardware level ' p - Codec
\ MIPI A
\ ! -7
\ /i .
\ r e
\ 1 P
kY 4 ag
Corel ISP DMA
Core1
Event

,—? Core 2

signal from kernel driver



ISP UAPI

fd = open(/dev/isp);

ioctl(fd, QUERY, &result); // discover HW
Userspace while (cond) {
HAL ioctl(fd, OPERATION, &graph); // post requests
read(fd); // wait completion
}
close(fd);
/dev/isp “one device to rule them all”
KCAM
Entity Entity Entity Entity Entity = abstraction of
hardware components
driver provides
Driver Driver Driver

Tight collaboration between heterogeneous devices! (e.g. stereo cameras, post-processing)



