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void CameraService::instantiate() {
defaultServiceManager()->addService(
Stringl6('media.camera'), new CameraService());

b3
N T A Camera JEAE RS, T4 50T BN IR SSE HL 28 k1S Camera AR ARSI AJRN . BAKGNR

KE35-1 3K1F Camera [REPRZHIAIHR
const sp<ICameraService>& Camera::getCameraService()

{

Mutex: :Autolock _1(mLock);
if (mCameraService.get()==0) {
sp<lServiceManager> sm=defaultServiceManager(); //M%&EHAE
sp<IBinder> binder;
do {
binder=sm->getService(Stringl6('media.camera')); //Camera Jf4:k55
it (binder = 0)
break;
LOGW(**CameraService not published, waiting...");
usleep(500000); // 0.5s
} while(true);
iT (mDeathNotifier==NULL) {
mDeathNotifier=new DeathNotifier();
ks
binder->linkToDeath(mDeathNotifier);
mCameraService=interface_cast<lCameraService>(binder);
}
LOGE_IF(mCameraService==0, "no CameraService!?");
return mCameraService;
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AndroidRuntime Camera(Java) CameraHardwareStub| | CameraService android_hardware_Camera Camera

1 : register_androéid_hardware_Camera{)

2 : native_setup() :I—I
'I_ 3 : connect()

4 : conngect()

penCameraHardwar

7 : initDefailtParameters(

8 : useOverlay()
9 : startPreview();

10 :|get_native_camera()
d

11 : startPreview|

A
.

12 : startPreview()
. startfreviewMode()

14 : startPreview()

15 : PreqiewThreadO

16 : awitoFocus()
17 : native_autoFocus() -
| VI_ 18 : autoFocus()

J 19 : autoFocus()

20 : autoFocus()

21: bégi AutoFocusThread

2 tal(ePicture()
I: 23': native_takePicture

0 > 24 : takePicture()
- | —
h 25 : takePicture() L
26 : takePicture()
27 } beginRicture Thread()
5-3 Java Camera

2 Java EAHTRIERE, 434 Camera &)/ K, Camera FEANRS <A HAL 2N
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void CameraService: :Client: :dataCallback(int32_t msgType, const sp<IMemory>& dataPtr, void* user)
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{
LOGV(*'dataCal Iback(%d)", msgType);
sp<Client> client=getClientFromCookie(user); 7/ 3REUR P v
if (client==0) {
return;
}
sp<ICameraClient> c=client->mCameraClient; //3HL 1ICameraClient
if (dataPtr==NULL) { V4L SV ESE e

LOGE("'Null data returned in data callback™);

if (c '= NULL) {
c->notifyCal lback(CAMERA_MSG_ERROR, UNKNOWN_ERROR, 0);
c->dataCal lback(msgType, NULL);

ks

return;

}

switch (msgType) {
case CAMERA_MSG_PREVIEW_FRAME: V4iVik el
client->handlePreviewData(dataPtr);
break;
case CAMERA_MSG_POSTVIEW_FRAME: /7T
client->handlePostview(dataPtr);
break;
case CAMERA_MSG_RAW_IMAGE: //EMEER
client->handleRawPicture(dataPtr);
break;
case CAMERA_MSG_COMPRESSED_ IMAGE: /RGBS
client->handleCompressedPicture(dataPtr);
break;
default:
if (c '=NULL) {
c->dataCal Iback(msgType, dataPtr);
}
break;
}
#iT DEBUG_CLIENT_REFERENCES
if (client->getStrongCount()==1) {
LOGE(**++++++++++++++++ (DATA CALLBACK) THIS WILL CAUSE A LOCKUP!");
client->printRefs();
}
#endif

3

205 i () BOHE ] Bk B B R S 26y CAMERA_MSG_PREVIEW _FRAME i, % /7 it il it
handlePreviewData() /7 V£ 4T AL FE ;2478 2875 CAMERA_MSG_ POSTVIEW_FRAME i, %/ i il ik
handlePostview() /7 %47 /b, AR5 A1 L2 R A% 18 CAMERA_MSG_PREVIEW_FRAME H 5 MiH B8
75 CAMERA_MSG_RAW_IMAGE I, % i i it handleRawPicture() 75 AT AL ER , K HA 45 FIG E e
R EE, 39 E KA N CAMERA_MSG _COMPRESSED IMAGE I , % /7 ig i@ it
handleCompressedPicture() 7 ¥EEAT AL BE, K IPG HidfifL ik 2s FIZ M .

7f handlePreviewData() /7 vk, 2 BB 34T B e %%, T /& handlePreviewData() /5725 ) SE
s

K85 5-3 FsTHEALE
void CameraService::Client::handlePreviewData(const sp<IMemory>& mem)

{

ssize_t offset;

size_t size;
//3RBUm B R RN, R 2CA YUV

sp<IMemoryHeap> heap=mem->getMemory(&offset, &size);
#if DEBUG_HEAP_LEAKS && 0 // debugging
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it (gWeakHeap==NULL) {
iT (gWeakHeap != heap) {
LOGD(*'SETTING PREVIEW HEAP™);
heap->trackMe(true, true);
gWeakHeap=heap;

¥
#endif

#if DEBUG_DUMP_PREVIEW_FRAME_TO_FILE
{
it (debug_frame_cnt++==DEBUG_DUMP_PREVIEW_FRAME_TO_FILE) {
dump_to_TFile(*'/data/preview.yuv", //iikH
(uint8_t *)heap->base() + offset, size);

¥
#endif

if (ImUseOverlay)
{
Mutex: :Autolock surfacelLock(mSurfacelock);
it (mSurface !=NULL) {
mSurface->postBuffer(offset); //fki#i4; Surface
ks
}

int flags=mPreviewCal lbackFlag;
if (1(flags & FRAME_CALLBACK_FLAG_ENABLE_MASK)) {
LOGV(*'frame callback is diabled™);
return;
}
sp<ICameraClient> c=mCameraClient;
if ((c==NULL) || (mPreviewCallbackFlag & FRAME_CALLBACK_FLAG_ONE_SHOT_MASK)) {
LOGV(*'Disable preview callback™);
mPreviewCal IbackFlag &= ~(FRAME_CALLBACK_FLAG_ONE_SHOT_MASK
FRAME_CALLBACK_FLAG_COPY_OUT_MASK | FRAME_CALLBACK_FLAG_ENABLE_MASK) ;
iT (mUseOverlay)
mHardware->disableMsgType (CAMERA_MSG_PREVIEW_FRAME) ;

}

if (flags & FRAME_CALLBACK_FLAG_COPY_OUT MASK) {
LOGV(**frame is copied™);
copyFrameAndPostCopiedFrame(c, heap, offset, size); 7 /¥ B EAF N T 2B

} else {

LOGV(*'frame is forwarded™);

c->dataCal lback (CAMERA_MSG_PREVIEW_FRAME, mem); /7 EELEEE
}

3
Y FJEEIEHRRT, BATORRREE 1977759 ImageCapture:: storelmage().

5.1.2 Camera ) HAL 0O

fE Linux RGH, B EIR8h, LR H A T Z R AR5 1030 708w #2d@id HAL SkEF3:, 78 Aurora
SRR/

H ATl 5 (1) Camera /& /2% E LGP ARAL: Hfifi& %% (CCD, Charge Couple Device) HIH %k
& @ E A 34k (CMOS, Complementary Metal Oxide Semiconductor). /b CCD =% v FI 7E i A% ) DC.
DV filmtife sh s b, B ERL, (HIRSHBA LR 24, 1 CMOS MITTHERAK, T2 s, m
AL, SME SRR E R, R2] B OIS AE 5 1 BUE(E 5 b H 4 (ISP, Image Signal
Processor) £ R(F| RN . Ik CMOS &R ER sh &t N2 . a1 5-4 iy Camera 4T
EUG gnhd 1)K FE .
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55 Camera tEKEHIBIS, F K& 1°C K8 BT SCIHRAT, % & GPIO YA PMIC BEZ)h: FIF aDSP
figetsh, R AR EFH 3| VFE aDSP 3KX3) .

TEIX P S UKE) 2 |, 78 Android [IECHTRRA 1, 2EH—JZ HAL, 7 LUATFRE SR A R
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f& Android H', & 7 SEHL Camera 7 HAL 3 23&, #4704k 7K CameraHardwarelnterface.h & [
CameraHardwarelnterface 1.

#£ Android JFAAAS 1, 324t T CameraHardwareStub.cpp 1 QualcommCamera Hardware.cpp 7% i SZE,
CameraHardwareStub $2it 7 3 T #4024 /1) FakeCamera S2¥i. QualcommCameraHardware SZHL [ % B 524
PR ) HAL $4%. R IE /44 CameraHardwareStub (15531

£ CameraHardwareStub o1, 4 7 {RIUE RS KRGS IT, EREMN, 2% Camera FlbEH &AL 1
B ) T 2k B2 CameraHardwareStub::previewThread() 7, 7E 28 B2 10 35 10 75 36 o & 39 1
previewThread, MJE/ZHEHUEE. CameraHardwareStub::previewThread()iSzEL a0 F

KB 5-4 FRITLFZRIBHIBEINLIE

int CameraHardwareStub: :previewThread()
{
mLock.lock();
int previewFrameRate=mParameters.getPreviewFrameRate(); / /R
ssize_t offset=mCurrentPreviewFrame * mPreviewFrameSize; //{wf&
sp<MemoryHeapBase> heap=mPreviewHeap;
FakeCamera* fakeCamera=mFakeCamera;
sp<MemoryBase> buffer=mBuffers[mCurrentPreviewFrame]; //%#EZ%M
mLock.unlock();
it (buffer = 0) {
7/ EWGER
int delay=(int)(1000000.0Ff / float(previewFrameRate));
void *base=heap->base();
7/ RV B SE TR 24 T
uint8_t *frame=((uint8_t *)base) + offset;
fakeCamera->getNextFrameAsYuv422(frame); //3REUCEHEZH
/R A R R
if (mMsgEnabled & CAMERA_MSG_PREVIEW_FRAME)
mDataCb(CAMERA_MSG_PREVIEW_FRAME, buffer, mCallbackCookie);
mCurrentPreviewFrame=(mCurrentPreviewFrame + 1) % kBufferCount;
usleep(delay);
}
return NO_ERROR;

b

7£ CameraHardwareStub &, HREIILH 4 NG T Camera BHE A B AR, X EHHEHL BCE £ —
%45 mPreviewHeap [ 7l YE A A7 HEH . BELARSZELUN T

873 5-5 Camera HHIFIIEL

void CameraHardwareStub: : initHeapLocked()

{
int picture_width, picture_height;
mParameters.getPictureSize(&picture_width, &picture_height) ; /7 A/
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//NMMAP BT, F7AERISRIN R a0 K
mRawHeap=new MemoryHeapBase(picture_width * 2 * picture_height);
int preview_width, preview_height;
mParameters.getPreviewSize(&preview_width, &preview_height);//7i%
LOGD("initHeapLocked: preview size=%dx%d", preview_width, preview_height);
/758 &E N yuva22
int how_big=preview_width * preview_height * 2;
it (how_big==mPreviewFrameSize)
return;
mPreviewFrameSize=how_big;
/AT MMAP M B 2 [R) L =2
mPreviewHeap=new MemoryHeapBase(mPreviewFrameSize * kBufferCount);
7/ W E—A IMemory
for (int 1=0; i1 < kBufferCount; i++) {
mBuffers[i]=new MemoryBase(mPreviewHeap, i * mPreviewFrameSize, mPreviewFrameSize);

(3 /J\

}

delete mFakeCamera;
mFakeCamera=new FakeCamera(preview_width, preview_height);

}

FERLSEERATCE T, T AHER N 176X 144 1525, MUEZR AN 156ps, TmEIER A YUV422 SP (Y
R, WIS AN IPEG (fUSZFF).

HFERTER, 2o YUV422SP #4:°h RGB565, yuv420sp2rgb.c X4 R EUI T

X753 5-6 YUV422sp 4# ) RGB565 KSR

static public void decodeYUV420SP(int[] rgb, byte[] yuv420sp, int width, int height) {
final int frameSize=width * height;

for (int j=0, yp=0; j<height; j++) {
int uvp=frameSize + (j>>1) * width, u=0, v=0;
for (int 1=0; i<width; i++, yp++) {
int y=(Oxff & ((int) yuv420spl[yp])) - 16;
it (y<0) y=0;
if (0 & 1)==0) {
v=(OxfFf & yuv420sp[uvp++]) - 128;
u=(Oxff & yuv420sp[uvp++]) - 128;
ks

int y1192=1192 * y;

int r=C(y1192+1634 * v);

int g=(y1192-833 * v-400*u);
int b=(y1192+2066 * u);

if (r<0) r=0; else if (r>262143) r=262143;
if (g<0) g=0; else if (g>262143) g=262143;
if (b<0) b=0; else if (b>262143) b=262143;

rgb[yp]=0xFf000000 | ((r<<6) & OxFF0000) | ((g>>2) & OxFFO0) | ((b>>10) & OXFF);

¥
b

Ty SR A B2 A A IS RSO A () R i, O R I R R B U I B AE — A B 2R b B . RGB565 7]
YUV422SP [¥)#4 # 2% FakeCamera.cpp 1.

FEBEAT H XS FE AR, CameraHardwareStub [RIFE 4 A — AN BT REHEAT AL ], AH R HOZAE N
autoFocusThread. pictureThread. 7E QualcommCameraHardware ', WA Ak e Rt Ab#E

ERHTHIRRES, N 1w B2 &R F, CameraHardwareStub (1 4b#E 57540 T :

f£%3 5-7 CameraHardwareStub 8B R B 895372

int CameraHardwareStub: :pictureThread()
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{

if (nMsgEnabled & CAMERA_MSG_SHUTTER)
mNotifyCb(CAMERA_MSG_SHUTTER,0,0,mCal IbackCookie);

if (mMsgEnabled & CAMERA_MSG_RAW_IMAGE) {
int w,h;
mParameters.getPictureSize(&w, &h);//3EEF K/
sp<MemoryBase> mem=new MemoryBase(mRawHeap,O,w * 2 * h);
FakeCamera cam(w,h);
cam.getNextFrameAsYuv422((uint8_t *)mRawHeap->base()) ;//3BUEHE Z i
mDataCb(CAMERA_MSG_RAW_IMAGE, mem, mCallbackCookie);

}

if (mMsgEnabled & CAMERA_MSG_COMPRESSED_IMAGE) {
sp<MemoryHeapBase> heap=new MemoryHeapBase(kCannedJpegSize);
sp<MemoryBase> mem=new MemoryBase(heap,0,kCannedJpegSize);
memcpy (heap->base() ,kCannedJpeg, kCannedJpegSize);//iH7EMEE £l
mDataCb(CAMERA_MSG_COMPRESSED_IMAGE ,mem,mCal IbackCookie);

}
return NO_ERROR;

3

MIRTE HSE &0 A8, 3T CameraHardwarelnterface ) SZE 2@ L AT Camera X BHEAT I8 (S K3k
R E SR . HSZHLAT CameraHardwareStub {7 7E% 2 7. R 124 QualcommCameraHardware A JF 1] JPEG
Gl

%85 5-8 QualcommCameraHardware 473 H i3 2

unsigned char QualcommCameraHardware: :native_jpeg_encode (
void *pDim,
int pmemThumbnailfd,
int pmemSnapshotfd,
unsigned char *thumbnail_buf,
unsigned char *main_img_buf, //fF5308 TEHE S
void *pCrop)
{
char jpegFileName[256]={0};
static int snapshotCntr=0;

cam_ctrl_dimension_t *dimension=(cam_ctrl_dimension_t *)pDim;
common_crop_t *croplnfo=(common_crop_t *)pCrop;

sprintf(jpegFileName, "snapshot_%d.jpg", ++snapshotCntr);//3453C 4

#ifndef SURF8K
LOGV("native_jpeg_encode , current jpeg main img quality =%d", mParameters.getJpeg
MainimageQuality());
I/ EEE R
if (! LINK jpeg_encoder_setMainlmageQuality(mParameters.getJpegMainimageQuality())) {
LOGE("native_jpeg_encode set jpeg main image quality :%d@%s: jpeg_encoder_encode failed.\n",
__LINE__, _ FILE_);
return FALSE;
ks
#endif
/71 1ibmmcamera.so Hff] jpeg_encoder_encode #:47fi#hY
if ( 'LINK_jpeg_encoder_encode(jpegFileName, dimension,
thumbnail_buf, pmemThumbnailfd,
main_img_buf, pmemSnapshotfd, croplnfo)) {
LOGV('native_jpeg_encode:%d@%s: jpeg encoder_encode failed.\n", _LINE _, _ FILE );
return FALSE;
ks
return TRUE;
b3
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5.1.3 Camera ¥ HiXE
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L2 AT R AANIRAT, WR ISR H AT SO 2247 IR W s 4T AR i w20 R e, (EX Rh
P H RERS RF 440 2T AR ]
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void QualcommCameraHardware: :setSensorWBLighting(int camfd, const char* lighting)

{
int ioctlRetVal=TRUE, lightingValue=1;
struct msm_ctrl_cmd_t ctriCmd;

ctriCmd.timeout_ms=5000; / /BT [A]
ctriCmd. type =CAMERA_SET_PARM_WB; Ve~ el

ctriCmd. length=sizeof(uint32_t);
ctriCmd.value=NULL;
for (int i=1; i<MAX_WBLIGHTING_EFFECTS; i++) {
it (! strcmp(wb_lighting[i], lighting)) {
LOGV(*"'In setSensorWBLighting : Match : %s : %d ", lighting, i);
lightingValue=i;

ctriCmd.value=(void *)&lightingvalue; // B E
break;
3
}
if(ctriCmd.value!=NULL)
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if((ioctlRetVal=ioctl(camfd, MSM_CAM_IOCTL_CTRL_COMMAND, &ctriCmd))<0) {
LOGV(*'setSensorWBLighting : ioctl failed. ioctl return value is %d \n", ioctlRetVal);

}

3

else

{

LOGV(*"* setSensorWBLighting : No match found for %s ', lighting);

3
3
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7E Android 1, UL RIS 2 FE T ImageDecoder 2511, N TR TMAY, FFELUELT BitmapFactory::
decodeStream() 77 VXS4 AN LA T AL . N THI 2 BitmapFactory:: decodeStream() 75 i H S HL:

{X#5 5-10 BitmapFactory:: decodeStream()#J3ZE]
public static Bitmap decodeStream(lnputStream is, Rect outPadding, Options opts) {
it (is==null) {
return null;

-

it (lis.markSupported()) {
is=new BufferedlinputStream(is, 16 * 1024);//8I& —
3
is.mark(1024);
Bitmap bm;
iT (is instanceof AssetManager.AssetlnputStream) {
return null;
3} else {
try {
bm=new Bitmap(is); //(T#g
} catch (10Exception e) {
return null;

}
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return finishDecode(bm, outPadding, opts);

}
private static Bitmap finishDecode(Bitmap bm, Rect outPadding, Options opts) {
if (bm==null || opts==null) {
return bm;
ks
final int density=opts.inDensity;
iT (density==0) {
return bm;
ks
bm.setDensity(density); //¥EB%E
final int targetDensity=opts.inTargetDensity;
iT (targetDensity==0 || density==targetDensity
|| density==opts.inScreenDensity) {
return bm;
ks
byte[] np=bm.getNinePatchChunk();
final boolean isNinePatch=false; //np != null && NinePatch.isNinePatchChunk(np);
it (opts.inScaled || isNinePatch) {
float scale=targetDensity / (float)density; //f%iX T
final Bitmap oldBitmap=bm;
bm=Bitmap.createScaledBitmap(oldBitmap, (int) (bm.getWidth() * scale + 0.5f),
(int) (bm.getHeight() * scale + 0.5F), true);//fla %R
oldBitmap.recycle();

it (isNinePatch) {
bm.setNinePatchChunk(np);

}

bm.setDensity(targetDensity); [/ B
}
return bm;
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