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Embedded SoC cam
* SOC_camera

* v4|2 device
* v4

/dev/videoX

» Post-proce
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struct v412_subdev_ops {

const
const
const
const
const
const
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struct
struct
struct
struct
struct
struct

v412_subdev_core_ops
v412_subdev_tuner_ops
v412_subdev_audio_ops
v412_subdev_video_ops
v412_subdev_ir_ops
v412_subdev_sensor_ops

 Hardware independent

* Bus type independent

*core;
*tuner;
*audio;
*video;
*ir;
*sensor;




V4L 2 device V4L 2 subdevice
| device_driver::probe called |
-

i2C_new_device

i2c_get_client_data
v412_device_register_subdev

-

v4l2_i2c_new_subdev_board




Parallel interface

Serial interface
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V4L 2 device V4L 2 subdevice

return Configure the
bridge scaler

« How do we decide where to perform s

- On the sensor side for higher frame rates ?
- On the host side for better quality ?



/dev/videoX

Highly complex devig

* Multiple inputs

* Multiple streg
» Configura
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/dev/imediaX

Flash
driver

sensor driver. Front
driver
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iﬁvir

Lens
driver

What ?

 Just a device. Si
to v412_devic
more abstr

Why ?

* To let
applicati
grain contr
the media de
parameters.




How ?

* Expose the media device topology to user
as a graph of building blocks called entiti
connected through pads.

* Activate/deactivate links from use

» Give access to entities internal
through read/write/ioctl calls.

» Configure image streaming paramete
pad.




struct media_entity

{
u32 1id;
const char *name;
u32 type;
u32 subtype;
3

* media_entity::type
- MEDIA_ENTITY_TYPE NODE
- MEDIA _ENTITY_TYPE_SUBDEV




struct media_entity

{
u8 num_pads;
struct media_entity_pad *pads;
i
struct media_entity_pad
{
u32 type;
u32 index;
3

 media_entity pad::type
- MEDIA PAD TYPE_ INPUT
- MEDIA PAD TYPE OUTPUT




struct media_entity

{
u32 num_1links;
struct media_entity_link *1links;
i
struct media_entity_link
{
struct media_entity_pad *source;
struct media_entity_pad *sink;
u32 flags;
i

* media_entity link::flags
- MEDIA LINK FLAG ACTIVE
- MEDIA LINK FLAG IMMUTABLE




Media entity

media_entity init -
media_entity create_link
media_device register_entity




int fd;

fd = open(*“/dev/media®”, O_RDWR);




int fd;
fd = open(*“/dev/media®”, O_RDWR);
while (1) {

struct media_user_entity entity;
struct media_user_1links 1links;

ret = 1octl(fd, MEDIA IOC_ENUM_ENTITIES, &ent]
if (ret < 0)
break;

while (1) {
ret = 1octl(fd, MEDIA IOC_ENUM_LINKS, &lin
if (ret < 0)
break;
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UVC Camera (046d:080a)




OMAP3 ISP resizer input

OMAP3 ISP ccdc output

v

OMAP3 ISP previewer output

OMAP3 ISP resizer output




struct media_user_1link 1link;

link.source.entity = OMAP3_ISP_ENTITY_CCDC;
link.source.index = 2;

link.sink.entity = OMAP3_ISP_ENTITY_PREVIEW,;
link.sink.index = 0;

link.flags = 0O,

ioctl(fd, MEDIA_IOC_SETUP_LINK, &link),

link.source.entity = OMAP3_ISP_ENTITY_CCDC;
link.source.index = 1;

link.sink.entity = OMAP3_ISP_ENTITY_CCDC_OUT;
link.sink.index = 0;

link.flags = MEDIA_LINK_FLAG_ACTIVE;

ioctl(fd, MEDIA_IOC_SETUP_LINK, &link);




 White ba

* Faulty pixels
correction

The S_CTRL APl is not up to the job.

* White balance < Faulty pixels
correction




* Horizont
averaging

* Binning




S_FMT(2592,1968) S_FMT(1280,720)
S CROP(2592, 1968) S _CROP(2592

5

S _FMT(2592,1968)

S _CROP(2592,1968) S _FMT(2592,




S_FMT(1296, 984) S_FMT(1280,720)
S_CROP(1296, 984) S_CROP(1296

5

S_FMT(1296, 984)
S _CROP(2592,1968)

The S_FMT/S_CROP APl is not up to the

S_FMT(1296,




/dev/subdevX /dev/subdevY l

el




struct v412_subdev_pad_ops {

int (*get_fmt)(struct v412_subdev *sd, unsigned int pad
struct v412_format *fmt,
enum v412_subdev_format which);
int (*set_fmt)(struct v412_subdev *sd, unsigne
struct v412_format *fmt,

enum v412 subdev_format whi

I

struct v412_subdev_ops {

const struct v412_subdev_pad_ops *pad;

Iy




Is this V4L3 ?
* No, V4L2 is still alive and well

* Best effort to provide V4L2-only compati
existing applications (APl and ABI)

» Advanced features will require M
OMAP3430 ISP

» Default pipeline through /dev/videoO
» Limited set of resolutions, limited set of c




V4L2 events API

Host-side software algorithm

VIDIOC_S_CTRL




* Image enhanceme
algorithms

 Hardware-sp
acceleratio

* Transp
applic




 http://gitorious.org/omap3camera

* http://git.ideasonboard.org/?p=media-c
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