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Android1.5 Omap3530

Android1.5 Omap3530

GPRS Wifi Camera GPS  

Android  
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 Google Android1.5(cupcake) Omap3530
GPRS Wifi

Camera GPS  
cupcake1.5r2, ubuntu9.10, Linux2.6.29  

Omap3530 GSM wifi GPS

 

1 Android 

Android 
Android Android Android  

1.1 Android 

Android Linux Google 2007 11 5
Google Open Handset Alliance

software stack
Linux Java

Google
Android Google gPhone 

Android  Linux kernel GNU Linux GNU/Linux 
Android  

1.2 Android  

Android Android
Android HTC ASUS

Android  

2 DevKit8000 

DevKit8000 TI OMAP3530 CPU OMAP3530
600MHz  ARM Cortex™-A8 412MHz DSP

DevKit8000 S-VIDEO
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USB OTG USB HOST SD/MMC SPI IIC JTAG
Camera TFT HDMI  

3. Android  

Library Virtual 
Machine  

Bionic  Android libc Android Webkit Webkit 
Apple Safari Surface flinger 2D 3D Android

(Toolchain) Google Bionic Libc  
Android OpenCORE OpenCORE 7 PVPlayer

PVAuthor Codec PacketVideo Multimedia Framework(PVMF) Operating System Compatibility 
Library(OSCL) Common OpenMAX  

Android skia OpenGL/ES skia Linux Cairo
Linux Cairo, skia 2005 Skia Google 2007

Skia GL Skia Google Chrome  
Android SQLite

ContentResolver Column  
Android Java Dalvik Dalvik Virtual 

Machine Dalvik Register Based Java
 

Dalvik instance, Android Dalvik
Dalvik Java Bytecode

.dex  

4. Android  

Android HAL  Android framework  Linux kernel  Linux kernel 
kernel independent Android HAL  HAL stub .so 

 proxy Android runtime  HAL  stub  operations  callback 
 

5. Linux  

5.1  

 
1

48kHz  
2.  
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5.2  

 1. PCM PCM( ) PCM

 
2. IIS IIS  
3. AC97 AC97

IIS AC97  

5.3  Linux OSS  

1. OSS  
OSS mixer dsp  

 
DSP D/A  

2.  mixer  
register_sound_mixer()  

3. dsp  
dsp register_sound_dsp()  

DMA DMA
 

OSS  

5.4 Linux ALSA  

1. ALSA  
OSS ALSA

ALSA
SMP (alsa-lib) OSS API

OSS  
2. card  

card card
 

3. PCM  
PCM PCM PCM

PCM PCM PCM  
4.  

(switch) (slider)
control mixer mixer control API  

5. ALSA  
ALSA alsa-lib  
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6. Platform  

Linux 2.6 :Platform_device Platform_driver   
Linux , Platform_device

Platform_driver   
 Linux platform driver device driver ( driver_register

) platform
platform device

(
)   

  Platform platform_device platfrom_driver   
Platform :    platform_device  

platform_device  platform_driver  platform_driver  

7. Bmp  

BMP
BblP BMP

lbit 4bit 8bit 24bit BMP
  

BMP Windows
Windows BMP   

BMP BMP
BMP

 
  

1 1 424Dh="BM" Windows BMP   
2 2-3 4690 0000 00009046h=36934   
3 4-5 0   
4 6-7 4600 0000 00000046h=70

35 =70   
5 8-9   
6 10-11 8000 0000 00000080h=128   
7 12-13 9000 0000 00000090h=144   
8 14 1 0100 0001h=1  
 

  
9 15 1 4 16 8 256 16 64K

24 16M 32 4096M 1000 0010h=16   
10 16-17 0 1 RLE  8 8 RLE 2 RLE  4 4

RLE 3 Bitfields RLE +
T408 r5b6g5 0300 0000

00000003h=3   
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11 18-19 4
0090 0000 00009000h=80×90×2h=36864   

12 20-21 / A00F 0000 0000 0FA0h=4000   
13 22-23 / A00F 0000 0000 0FA0h=4000   
14 24-25 0   
15 26-27 0   
 

  
16 28-35 RGB   
1   
1   
1   
1 ( 0)   

24- RGB
  

00F8 0000 E007 0000 1F00 0000 0000 0000   
00FB 0000 FB00h=1111100000000000   
E007 0000  07E0h=0000011111100000   
1F00 0000 001Fh=0000000000011111   
0000 0000 0   

16 5 6 5 r g
b r g b 8 4 8

rgb 24 BMP
 

 
  

17)17-
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1. Linux  

2.1 DSP
PCM IIS AC97 AD

DA  

 
2.1  

 
  

1.1 OSS 

OSS mixer dsp  
mixer

/dev/mixer mixer  
DSP /dev/dsp 

/dev/sound/dsp OSS /dev/dsp/
D/A

A/D  
1. dsp  
dsp  
(1)    /dev/dsp  
(2)     
(3)     
(4)     
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(5)    /dev/dsp  
2. mixer  

/dev/mixer  

8 16
0~100  

 
dsp mixer Linux OSS  2.2 

 

 
2.2 Linux OSS  

1.2 ALSA 

OSS  
ALSA(Advanced Linux Sound Architecture) ALSA

SMP (alsa-lib)
OSS API OSS  
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2.3 ALSA  
2.3 ALSA alsa-driver alsa-lib alsa

alsa-libs
asoundlib.h, libasound.so; Alsa-driver

; alsa app
, alsa device driver alsa driver . 

 
2.4 ALSA  

 OSS ALSA alsa-lib
alsa-lib

jack  
 2.4 ALSA ALSA

OSS  
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2. Camera  

2.1 V4L 

1. video4linux 
Video4linux V4L), linux Linux

 /dev/video0  
2.Video4linux  

1  
2   
3  
4 :  

a.  
b.  

5  
6  

 

•typedef struct v4l_struct  
•{ 
•   int fd; 
•   struct video_capability capability; 
•   struct video_channel channel[4];  
•   struct video_picture picture;   
•   struct video_window window;  
•   struct video_capture capture;  
•   struct video_buffer buffer;  
•   struct video_mmap mmap;  
•   struct video_mbuf mbuf;     
•   unsigned char *map; 
•   int frame; 
•   int framestat[2];  
•}vd; 
3.Video4linux  

1  video_capability  
•  
•  
•name[32]   //  
•maxwidth maxheight minwidth minheight 
•Channels //  
•type     // capture VID_TYPE_CAPTURE
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• 
2 video_picture  

•  

•brightness 0~65535 
•hue  
•colour  
•contrast  
•whiteness  
•depth // 24 
•palette //VIDEO_PALETTE_RGB24 

3 video_channel           
    Channel //  

    name  
    tuners 
  Type     VIDEO_TYPE_TV  |  IDEO_TYPE_CAMERA 
    Norm  

4 video_window  // capture area  
    xx windows . 
    y     x windows . 

    width    The width of the image capture. 
    height   The height of the image capture. 
    chromakey A host order RGB32 value for the chroma key. 
    flags      Additional capture flags. 
    clips      A list of clipping rectangles. (Set only) 
    clipcount    The number of clipping rectangles. (Set only) 

5 video_mbuf mmap  
size  //  
Frames //  
Offsets  //  

6 video_buffer   buffer  

void *baseBase physical address of the buffer 
int heightHeight of the frame buffer 
int widthWidth of the frame buffer 
int depthDepth of the frame buffer 
int bytesperlineNumber of bytes of memory between the start of two adjacent lines 
    

7 video_mmap // mmap 

4.  
1  
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Open ”/dev/video0” vdàfd); 
close ”/dev/video0” vdàfd); 

2 video_capability  

ioctl(vd->fd, VIDIOCGCAP, &(vd->capability)) 
vd->capability   eg. 

3 video_picture  
ioctl(vd->fd, VIDIOCGPICT, &(vd->picture))  

4 video_picture    
VIDIOCSPICT 

Eg.  
•vd->picture.colour = 65535; 
•if(ioctl(vd->fd, VIDIOCSPICT, &(vd->picture)) < 0)  
•{ 
•perror("VIDIOCSPICT"); 
•return -1; 
•} 

5 channel  
• vd->capability  

•for (i = 0; i < vd->capability.channels; i++)  
•    {  
•      vd->channel[i].channel = i; 
•      if (ioctl(vd->fd, VIDIOCGCHAN, &(vd->channel[i])) < 0) 
•  { 
•          perror("v4l_get_channel:");  
•          return  -1;  
•          }  
•    } 

 
mmap  

•mmap( )
read()

write  
• A B A B

A B  
•

 
1 picture  
2  video_mbuf buffer  

ioctl(vd->fd, VIDIOCGMBUF, &(vd->mbuf))  
3 video_mmap  

•    Eg.     vd->mmap.format = VIDEO_PALETTE_RGB24 
•              vd->framestat[0] = vd->framestat[1] = 0;  vd->frame = 0; 

4 mmap video_mbuf  
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•void* mmap ( void * addr , size_t len , int prot , int flags , int fd , off_t offset ) 
•len // offset  
•Prot //   PROT_READ , PROT_WRITE , 
PROT_EXEC  
•flags  // MAP_SHARED   MAP_PRIVATE  // MAP_ FIXED addr  //

0  
•Mmap( )   

•if((vd->map = (unsigned char*)mmap(0, vd->mbuf.size, PROT_READ|PROT_WRITE, 
MAP_SHARED, vd->fd, 0)) < 0)  
•{ 
•perror("v4l_mmap mmap:"); 
•return -1; 
•} 

5 Mmap  VIDIOCMCAPTURE 

ioctl(vd->fd, VIDIOCMCAPTURE, &(vd->mmap)) ; 
•  
• VIDIOCSYNC  

6 VIDIOCSYNC  

•if(ioctl(vd->fd, VIDIOCSYNC, &frame) < 0) 
•{ 
•perror("v4l_sync:VIDIOCSYNC"); 
•return -1; 
•} 

 VIDIOCMCAPTURE 
•frame  

****  

•video_bmuf  bmuf.frames = 2; 
•  
•int frame; //  
•int framestat[2]; //   |  
• vd->map + vd->mbuf.offsets[vd->frame]  
• munmap  

•munmap(vd->map, vd->mbuf.size) 

 
 

• read  
•int read ( ); 
•  

•int len ; 
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2.2 V4L2 

. video4linux2 

Video4linux2 V4L2), V4L2 V4L 2.6 V4L2

ioctl  

 

1.  int fd=open(”/dev/video0 ,O_RDWR); 

2. capability ,

VIDIOC_QUERYCAP,struct v4l2_capability 

3. VIDIOC_S_INPUT,struct v4l2_input 

4. PAL NTSC  

VIDIOC_S_STD,VIDIOC_S_FMT,struct v4l2_std_id,struct v4l2_format 

5. 5 struct v4l2_requestbuffers 

6. 

mmap 

7. .VIDIOC_QBUF,struct v4l2_buffer 

8. VIDIOC_STREAMON 

9. VIDIOC_DQBUF 

10. , VIDIOC_QBUF 

11. VIDIOC_STREAMOFF 

12. close(fd); 

( /usr/include/linux/videodev2.h)  

struct v4l2_requestbuffers reqbufs;//  

struct v4l2_capability cap;//  

struct v4l2_input input; //  

struct v4l2_standard std;// PAL NTSC 

struct v4l2_format fmt;//  

struct v4l2_buffer buf;//  

v4l2_std_id stdid;// V4L2_STD_PAL_B 

struct v4l2_queryctrl query;//  

struct v4l2_control control;//  

  

 

V4L2 open  

1. //    

2. int cameraFd;   
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3. cameraFd = open(“/dev/video0 , O_RDWR | O_NONBLOCK, 0);   

4. //    

5. //cameraFd = open(”/dev/video0 , O_RDWR, 0);  

 

DQBUFF  

 

Linux ioctl I/O  

extern int ioctl (int __fd, unsigned long int __request, …) __THROW; 

__fd ID open cameraFd  

__request  

V4L2  

1. VIDIOC_REQBUFS  

2. VIDIOC_QUERYBUF VIDIOC_REQBUFS  

3. VIDIOC_QUERYCAP  

4. VIDIOC_ENUM_FMT  

5. VIDIOC_S_FMT  

6. VIDIOC_G_FMT  

7. VIDIOC_TRY_FMT  

8. VIDIOC_CROPCAP  

9. VIDIOC_S_CROP  

10. VIDIOC_G_CROP  

11. VIDIOC_QBUF  

12. VIDIOC_DQBUF  

13. VIDIOC_STREAMON  

14. VIDIOC_STREAMOFF  

15. VIDIOC_QUERYSTD PAL NTSC  

IO  

 

PAL 720X576 NTSC 720X480

VIDIOC_QUERYSTD  

1. v4l2_std_id std;   

2. do {   

3. ret = ioctl(fd, VIDIOC_QUERYSTD, &std);   

4. } while (ret == -1 && errno == EAGAIN);   

5. switch (std) {   

6. case V4L2_STD_NTSC:   
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7. //……   

8. case V4L2_STD_PAL:   

9. //……   

10. }  

 

 

1. struct v4l2_format    fmt;   

2. memset ( &fmt, 0, sizeof(fmt) );   

3. fmt.type = V4L2_BUF_TYPE_VIDEO_CAPTURE;   

4. fmt.fmt.pix.width = 720;   

5. fmt.fmt.pix.height = 576;   

6. fmt.fmt.pix.pixelformat = V4L2_PIX_FMT_YUYV;   

7. fmt.fmt.pix.field = V4L2_FIELD_INTERLACED;   

8. if (ioctl(fd, VIDIOC_S_FMT, &fmt) == -1) {   

9. return -1;   

10. }  

v4l2_format  

1. struct v4l2_format   

2. {   

3. enum v4l2_buf_type type;//

V4L2_BUF_TYPE_VIDEO_CAPTURE    

4. union  

5. {   

6. struct v4l2_pix_format    pix;    

7. struct v4l2_window        win;    

8. struct v4l2_vbi_format    vbi;    

9. __u8    raw_data[200];    

10. } fmt;   

11. };   

12.   

13. struct v4l2_pix_format   

14. {   

15. __u32                   width;   // 16    

16. __u32                   height;  // 16    

17. __u32                   pixelformat;// YUV422,RGB   

18. enum v4l2_field         field;   

19. __u32                   bytesperline;    

20. __u32                   sizeimage;   

21. enum v4l2_colorspace    colorspace;   

22. __u32                   priv;    

23. };  
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1. struct v4l2_requestbuffers  req;   

2. if (ioctl(fd, VIDIOC_REQBUFS, &req) == -1) {   

3. return -1;   

4. }  

v4l2_requestbuffers  

1. struct v4l2_requestbuffers   

2. {   

3. __u32 count;  //    

4. enum v4l2_buf_type type;// 

V4L2_BUF_TYPE_VIDEO_CAPTURE    

5. enum v4l2_memory   memory; // V4L2_MEMORY_MMAP  V4L2_MEMORY_USERPT

R   

6. __u32              reserved[2];   

7. };  

 

VIDIOC_REQBUFS req.count VIDIOC_QUERYBUF

mmap

 

1. typedef struct VideoBuffer {   

2. void *start;   

3. size_t  length;   

4. } VideoBuffer;   

5.   

6.   

7. VideoBuffer*          buffers = calloc( req.count, sizeof(*buffers) 

);   

8. struct v4l2_buffer    buf;   

9.   

10. for (numBufs = 0; numBufs < req.count; numBufs++) {   

11. memset( &buf, 0, sizeof(buf) );   

12. buf.type = V4L2_BUF_TYPE_VIDEO_CAPTURE;   

13. buf.memory = V4L2_MEMORY_MMAP;   

14. buf.index = numBufs;   

15. //    

16.   

17. if (ioctl(fd, VIDIOC_QUERYBUF, &buf) == -1) {   

18. return -1;   

19. }   

20.   

21. buffers[numBufs].length = buf.length;   

22.   

23. //    

24. buffers[numBufs].start = mmap(NULL, buf.length,   
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25. PROT_READ | PROT_WRITE,   

26. MAP_SHARED,   

27. fd, buf.m.offset);   

28.   

29. if (buffers[numBufs].start == MAP_FAILED) {   

30. return -1;   

31. }   

32.   

33. //    

34. if (ioctl(fd, VIDIOC_QBUF, &buf) == -1) {   

35. return -1;   

36. }   

37. }  

 

v4l2

 

read write  

read write

 

mmap  

v4l2_requestbuffers

memory V4L2_MEMORY_USERPTR  

 

V4L2 req.count FIFO

ioctl ,VIDIOC_DQBUF VIDIOC_QBUF  

1. struct v4l2_buffer buf;   

2. memset(&buf,0,sizeof(buf));   

3. buf.type=V4L2_BUF_TYPE_VIDEO_CAPTURE;   

4. buf.memory=V4L2_MEMORY_MMAP;   

5. buf.index=0;   

6.   

7. //    

8. if (ioctl(cameraFd, VIDIOC_DQBUF, &buf) == -1)   

9. {   

10. return -1;   

11. }   

12.   



Shenzhen Farsight Inc.

 19       125781030@qq.com  Android         33  

13. //…………    

14. //    

15. if (ioctl(cameraFd, VIDIOC_QBUF, &buf) == -1) {   

16. return -1;   

17. }  

 

close  

close(cameraFd) 

munmap  

 

3. Android Audio System 

Audio System Android

Android Audio PCM

PCM  

Audio  

1) media Audio  

2) AudioFlinger Audio  

3) Audio  

4) Audio JNI Java  

Audio Track Recorder    

Android Audio 2.5  
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2.5  Android Audio  
Audio  
Audio libmedia.so Audio

 
AudioFlinger libmeida libaudiofilnger.so

libmedia
libaudioflinger.so  

Audio JNI Java JNI libmedia
 
Audio AudioFlinger Audio

 

Android Audio Audio

PCM  

Android Audio

Audio

2-1  

2-1 Android  

  Audio  Audio  Audio  

Java  android.media.AudioSystem android.medie.AudioTrack android.media.AudioRecorder 

 AudioSystem AudioTrack AudioRecorder 

AudioFlinger IAudioFlinger IAudioTrack IAudioRecorder 

 AudioHardwareInterface AudioStreamOut AudioStreamIn 

 

4. Android Video output System: Overlay System 

Overlay Android
OverLay  

Android Overlay Java JNI
 

a. libui Overlay  
b. SurfaceFlinger Overlay  
c. Overlay  

Android Overlay  2.6  
 Android Overlay

Overlay
Overlay Overlay
Camera
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 2.6 Android  Overlay  

 

5. Android Video ouput System: Camera System 

 
2.6 Android Camera  

 Android Camera
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Camera Java Camera
 

a. libui Camera  
b. CameraSeries  
c. Camera  

Camera API libui 3
API Camera JNI Java

Android Java  Camera 
 

Android Camera 2.6  
Camera 

 
CameraService Camera

libui Camera.h Camera Camera  libui
IPC Camera  

Camera Camera  Icamera Camera
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1. Android AudioSystem  

1. ( GIT   //
AudioSystem

DEVICE_OUT_EARPIECE  
 

  a. platform_external_alsa-lib: 

  git clone 
git://gitorious.org/android-on-freerunner/platform_external_alsa-lib.git 

   external  alsa-lib 

  b. platform_hardware_alsa_sound 

  git clone 
git://gitorious.org/android-on-freerunner/platform_hardware_alsa_sound.git 

   hardware   libaudio-alsa 

  c. platform_external_alsa-utils (  

  git clone 
git://gitorious.org/android-on-freerunner/platform_external_alsa-utils.git 

   external  alsa-utils 

DEVICE_OUT_EARPIECE  

   git clone git://android.git.kernel.org/platform/external/alsa-lib.git 
   git clone git://android.git.kernel.org/platform/external/alsa-utils.git 
   git clone git://android.git.kernel.org/platform/hardware/alsa_sound.git 
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2. system/core/init/device.c /dev/snd: 

1. ......   

2.        } else if(!strncmp(uevent->subsystem, "mtd", 3)) {   

3.            base = "/dev/mtd/";   

4.            mkdir(base, 0755);   

5.        } else if(!strncmp(uevent->subsystem, "sound", 5)) {   

6.            base = "/dev/snd/";   

7.            mkdir(base, 0755);   

  

3. system/core/init/devices.c, : 

1. static struct perms_ devperms[] = {   

2. ...   

3.     { "/dev/snd/",          0664,   AID_SYSTEM,     AID_AUDIO,      1 },   

4. ...   

5.     

  

4. build/target/board/generic/BoardConfig.mk  

 

1. 1 # config.mk   

2.  2 #    

3.  3 # Product-specific compile-time definitions.   

4.  4 #   

5.  5    

6.  6 # The generic product target doesn't have any hardware-specific pieces.   

7.  7 TARGET_NO_BOOTLOADER := true   

8.  8 TARGET_NO_KERNEL := true   

9.  9 TARGET_NO_RADIOIMAGE := true   

10. 10 #HAVE_HTC_AUDIO_DRIVER := true   

11. 11 BOARD_USES_ALSA_AUDIO := true   

12. 12 BUILD_WITH_ALSA_UTILS := true   

13. 13 #BOARD_USES_GENERIC_AUDIO := true   

14. 14 BOARD_USES_GENERIC_AUDIO := false   

  

5.  hardware/libaudio-alsa/Android.mk   

   

1. 1 # hardware/libaudio-alsa/Android.mk   

2.   2 #   

3.   3 # Copyright 2008 Wind River Systems   
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4.   4 #   

5.   5    

6.   6 ifeq ($(strip $(BOARD_USES_ALSA_AUDIO)),true)   

7.   7    

8.   8   LOCAL_PATH := $(call my-dir)   

9.   9    

10.  10   include $(CLEAR_VARS)   

11.  11    

12.  12   LOCAL_ARM_MODE := arm   

13.  13   LOCAL_CFLAGS := -D_POSIX_SOURCE   

14.  14  # LOCAL_WHOLE_STATIC_LIBRARIES := libasound   

15.  15    

16.  16   LOCAL_C_INCLUDES += external/alsa-lib/include   

17.  17    

18.  18   LOCAL_SRC_FILES := AudioHardwareALSA.cpp   

19.  19    

20.  20   LOCAL_MODULE := libaudio   

21.  22   LOCAL_STATIC_LIBRARIES += libaudiointerface \   

22.  23   #  libasound   

23.  24    

24.  25   LOCAL_SHARED_LIBRARIES := \   

25.  26     libcutils \   

26.  27     libutils \   

27.  28     libmedia \   

28.  29     libhardware_legacy \   

29.  30     libdl \   

30.  31     libc \   

31.  32     libasound   

32.  33    

33.  34   include $(BUILD_SHARED_LIBRARY)   

34.  35    

35.  36 endif   

  

6.  

 a). build/envsetup.sh  

 b).  choosecombo 

7. make clean ( ) 

8.  make -j2  
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9. . 

10. asound.conf   

1. ctl.AndroidOut {   

2.       type hw   

3.       card 0   

4.  }   

5.  ctl.AndroidIn {   

6.     type hw   

7.     card 0   

8. }   

9. pcm.AndroidPlayback {   

10.     type hw   

11.    card 0   

12.    device 0   

13. }   

14. pcm.AndroidRecord {   

15.    type hw   

16.   card 0   

17.   device 0   

  

11. init.rc Audio owner
, init.rc) 

     chown root audio /dev/snd/controlC0 

     chown root audio /dev/snd/pcmC0D0c 

     chown root audio /dev/snd/pcmC0D0p 

     chown root audio /dev/snd/timer 

     chmod 0666 /dev/snd/controlC0 

     chmod 0666 audio /dev/snd/pcmC0D0c 

     chmod 0666 audio /dev/snd/pcmC0D0p 

     chmod 0666 audio /dev/snd/timer 
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2. Android Camera USB Camera  

1.  hardware/ camera 
mkdir hardware/camera 

2. frameworks/base/camera/libcameraservice/ CameraHardwareStub.cpp  
CameraHardwareStub.h  hardware/camera  
cp frameworks/base/camera/libcameraservice/CameraHardwareStub.*  hardware/camera 

3. CameraHardwareStub.h, CameraHardwareStub.cpp
CameraHardwareStub CameraHardware; 

4. frameworks/base/camera/libcameraservice/ CameraSeriver.cpp 
482  PIXEL_FORMAT_YCbCr_420_SP  PIXEL_FORMAT_RGB_565; 

 
5. hardware/camera UsbCamer.h 
6. #ifndef _USBCAMERA_H   

7. #define _USBCAMERA_H   

8. #define NB_BUFFER 4   

9. #define DEFAULT_FRAME_RATE 30   

10. #define VIDEO_PALETTE_JPEG 21   

11. #define DEFAULT_DEVICE "/dev/video0"   

12. #define MAX_JPEG_FILE 128   

13. #define POSIX_FNAME_MAX 256   

14. #define BMP_FILE_HEADER_LEN 54   

15. #define BMP_FILE_WIDTH_FIELD_OFFSET 0x12   

16. #define BMP_FILE_HEIGHT_FIELD_OFFSET 0x16   

17. #define VIDEO_MAXFRAME 2   

18. #include <utils/MemoryBase.h>   

19. #include <utils/MemoryHeapBase.h>   

20. #include <linux/videodev.h>   

21.    

22. namespace android {   

23. typedef struct _Usb_Camera_struct    

24. {   

25.     int fd;   

26.     struct video_capability capability;   

27.     struct video_picture picture;   

28.     struct video_window videowin;   

29.     struct video_mmap mmap;   

30.     struct video_mbuf mbuf;   

31.     unsigned char *map; //    

32.     int frame_current;   

33.     int frame_using[VIDEO_MAXFRAME]; //    

34. }UsbCamera_device;    

35. typedef struct {   

36.     long filesize;   
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37.     char reserved[2];   

38.     long headersize;   

39.     long infoSize;   

40.     long width;   

41.     long depth;   

42.     short biPlanes;   

43.     short bits;   

44.     long biCompression;   

45.     long biSizeImage;   

46.     long biXPelsPerMeter;   

47.     long biYPelsPerMeter;   

48.     long biClrUsed;   

49.     long biClrImportant;   

50. } BMPHEAD;   

51.    

52. class UsbCamera {   

53. public:   

54.      UsbCamera();   

55.      ~UsbCamera();   

56.      int Open(char *dev);   

57.      void Close ();   

58.      int Init ();   

59.      int getNextFrameAsRGB565(unsigned char *buf);   

60.      void GrabRawFrame(char *previewBuffer);//jpeg: 640X480   

61.       

62.         

63.  private:   

64.      

65.      UsbCamera_device vd;   

66.      int jpeg_size;   

67.       

68.      int Get_capability( );   

69.      int Get_picture( );   

70.      int GetDepth(int format);   

71.      int Get_jpeg_size( );   

72.      int get_bmpfile_info(const char *rawbmpbuf,   

73.                                 unsigned char **bmpdata,   

74.                                 int *width,   

75.                                 int *height);   

76.      void get_RGB565(char *buf, unsigned short *fb16, int xMax, int yMax);   

77.      int Grab_init( );   

78.      int Read_pic( );   

79.      int Set_picture(int br,int hue,int col,int cont,int white);   

80.      int Usb_Camera_init( );   
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81.      void convertframe(unsigned char *dst, size_t jpegsize) ;   

82.      int jpeg2bmp(char *bmp_buf, char *jpg_buf, int jpegsize);   

83.      int partition_bmp( char *filename, char *bmpbuf,int w, int h);   

84.         

85.       int bmp2fb16_rgb565(unsigned char *bmpdata,   

86.                                 unsigned short *fb16,   

87.                                 int xres,   

88.                                 int yres,   

89.                                 int bytes_per_line);   

90.     int Device_init( );   

91. };   

92. }; // namespace android   

93. #endif   

6. hardware/camera UsbCamer.cpp  

video for linux  

7. hardware/camera CameraHardwareStub.h, 
CameraHardwareStub.cpp CameraHardware.h, CameraHardware.cpp 

8. CameraHardware.h  

a.   

108. #ifdef USB_CAMERA   

109.     UsbCamera             *mUsbcamera;   

110. #else   

111.     FakeCamera          *mFakeCamera;   

112. #endif   

9. CameraHardware.cpp  

a. int CameraHardware::previewThread()  

view plaincopy to clipboardprint? 

190. uint8_t *frame = ((uint8_t *)base) + offset;   

191. #ifdef USB_CAMERA   

192. mUsbcamera->getNextFrameAsRGB565(frame);   

193. #else  

194. fakeCamera->getNextFrameAsYuv422(frame);   

195. #endif 

 

b. status_t CameraHardware::startPreview  

241. #ifdef USB_CAMERA   
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242.     LOGE("Start USB Camera");   

243.     mUsbcamera->Init();   

244. #endif   

245.     mPreviewThread = new PreviewThread(this);   

246.     return NO_ERROR;   

c. void CameraHardware::stopPreview()  

261.  if (mPreviewThread != 0)  {   

262.    

263. #ifdef USB_CAMERA   

264.             LOGE("tianfeng: close usb camera");   

265.             //usb_camera_close();   

266.             mUsbcamera->Close();   

267.   #endif   

268. }   

 

 

10. system/core/init/devices.c, : 

1. static struct perms_ devperms[] = {   

2. ...   

3.     { "/dev/video0",          0666,   AID_CAMERA,     AID_CAMERA,      0 }, 

  

4. ...   

5.     

 

11.  

 a). build/envsetup.sh 

 b).  choosecombo 

12. make –j2  

13.  
14.  

a. arm linux kernel make menuconfig   
b. Multimedia device-> Video for linux video4linux

   
c. usb support-> (*) support for usb  usb camera  
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d. make uImage  
 

3. Android jffs2  

1. jffs2 mkfs.jffs2 ubntun9.10 usr/bin
 

2. Android init.rc “#  
# mount yaffs2 mtd@userdata /data nosuid nodev  
mount yaffs2 mtd@userdata /data nosuid nodev 
 

3. cd Android jffs2  
mkfs.jffs2 -r filesystem -o filesystem.jffs2 -e 0x4000 

4. arch/arm/mach-omap2board-omap3beagle.c  
 
1. static struct mtd_partition omap3beagle_nand_partitions[] = {   

2.     /* All the partition sizes are listed in terms of NAND block size */   

3.     {   

4.         .name       = "X-Loader",   

5.         .offset     = 0,   

6.         .size       = 4 * NAND_BLOCK_SIZE,   

7.         .mask_flags = MTD_WRITEABLE,    /* force read-only */   

8.     },   

9.     {   

10.         .name       = "U-Boot",   

11.         .offset     = MTDPART_OFS_APPEND,   /* Offset = 0x80000 */   

12.         .size       = 15 * NAND_BLOCK_SIZE,   

13.         .mask_flags = MTD_WRITEABLE,    /* force read-only */   

14.     },   

15.     {   

16.         .name       = "U-Boot Env",   

17.         .offset     = MTDPART_OFS_APPEND,   /* Offset = 0x260000 */   

18.         .size       = 1 * NAND_BLOCK_SIZE,   

19.     },   

20.     {   

21.         .name       = "Kernel",   

22.         .offset     = MTDPART_OFS_APPEND,   /* Offset = 0x280000 */   

23.         .size       = 32 * NAND_BLOCK_SIZE,   

24.     },   

25.     {   

26.         .name       = "File System",   

27.         .offset     = MTDPART_OFS_APPEND,   /* Offset = 0x680000 */   

28.         .size       = 80*(8*NAND_BLOCK_SIZE),   
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29.     },   

30.     {   

31.         .name       = "userdata",   

32.         .offset     = MTDPART_OFS_APPEND,    /* offset = 0x5680000 */   

33.         .size       = 32*(8*NAND_BLOCK_SIZE),   

34.     },   

35. };   

 
 

5. jffs2  
6.  

b. tftp  
c.  

tftp 0x80300000 uImage         
nand unlock 
nand ecc sw 
nand erase 280000 300000 
nand write.i 80300000 280000 300000 

7.  
a) jffs2 tftp  
b) XX

filesystem.jffs2 16 YY 
0x33e0838 

tftp 0x81000000 XX.jffs2    
nand unlock 
nand ecc sw 
nand erase 680000 0x5000000 
nand write.jffs2 81000000 680000 YY  
nand erase 5680000 0x2000000 

7   
  setenv bootargs mem=128M console=ttyS2,115200n8 init=/init root=31:04 

rootfstype=jffs2 video=omapfb:mode:4.3inch_LCD 
setenv bootcmd nand read.i 80300000 280000 250000 \; bootm 80300000 
saveenv 
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