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1. CameraManager

um“
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BELEHERR, BTIFNXARSEEEGL

e getCameraldList() :
IREIHEANRE O BRIENSIER

e getCameraCharacteristics(String camerald) :
R R G LI dREIZRGLIEXRER

e openCamera(String camerald, final CameraDevice.StateCallback callback,Handler
handler):
FIFHEECcameraldiYtEHl. S#lcallback ATBHFTHATAIEIE, S¥handler/ycallback#iEFERT
FrERYZRE

2. CameraDevice

HWRRFEGL, KUTRERAICamera

e createCaptureRequest(int templateType):

BIE— N FRYCaptureidzk, S#itemplateType{ERTIBEKEE, BHKREE—HH R T, 55

e

1. TEMPLATE_PREVIEW : BlIEEFRbHIER

2. TEMPLATE_STILL_CAPTURE: 82— ME& TESEIGHARNERK, BREEMTTIuESE

3. TEMPLATE_RECORD : SRR FIRNER

4. TEMPLATE_VIDEO_SNAPSHOT : Bz %%IJETEEEE’J AKX

5. TEMPLATE_ZERO_SHUTTER_LAG : BlEE—MERTERI BERAIERK. FEAFIIFREEIER
HNIER FTRAEGRE

6. TEMPLATE_MANUAL : BIE— P EXEIREK, XMiEKFPENEmisHEEERrEE
B, BsB¥E. BaER)

e createCaptureSession(List outputs,CameraCaptureSession.StateCallback
callback,Handler handler):
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BlEECaptureSession&iE. F—NS%{ outputs 22— List £4H, BN SICHIERINE REUEE
BERIZSEIFH] Surface . S5 8%{ StateCallback Z2EFESIFAVRSEIAE. E=1SHHAT
StateCallback #E FERY T EAYZAE

3. CameraCharacteristics

B GRS FMSME, S¥MUTFCameralAdCamerinfo, 1@idCameraManagerfy
getCameraCharacteristics(String camerald)75iERIREX

o get(Key key) :
B HERkeySREEN AR SEL.

FERRkeyBR:

1. CameraCharacteristics.LENS_FACING :
IRENEGL . RIERGL (LENS_FACING_FRONT) B mEREGL
(LENS_FACING_BACK)
2. CameraCharacteristics.INFO_SUPPORTED_HARDWARE_LEVEL:
SREN S RNR & SR A I
3. CameraCharacteristics. SENSOR_ORIENTATION:

IREIR (G TT )

4. CameraCharacteristics.SCALER_STREAM_CONFIGURATION_MAP:
¥kEXStreamConfigurationMap, BREEERGIIFHFMEREEIUIORT

5. CameraCharacteristics.FLASH_INFO_AVAILABLE:
EAFHNFENT

6. CameraCharacteristics.STATISTICS_INFO_MAX_FACE_COUNT:
BRI ARRIELE

7. CameraCharacteristics.STATISTICS_INFO_AVAILABLE_FACE_DETECT_MODES:
FENSHSFRI A BGAS AR

4. CaptureRequest

AT —REEEER, 10, TSR EEREESRE A\ CaptureRequestS#, BERNSEIEHILEET
CameraRequestfIp R EFRIZE

e addTarget(Surface outputTarget):
BILRIBERRII— N SurfaceXISRAE R ENGATH H B iR
o set(Key key, T value):
REIEERNSHE.

/I BEhRSEE

captureRequestBuilder.set(CaptureRequest. CONTROL_AF_MODE,
CaptureRequest. CONTROL_AF_MODE_CONTINUOUS_PICTURE)

11 RSERT

captureRequestBuilder.set(CaptureRequest. CONTROL_AE_MODE,
CaptureRequest. CONTROL_AE_MODE_ON_AUTO_FLASH)

/1 TREER L A RN R FRORR R TIE R, RN B LA
captureRequestBuilder.set(CaptureRequest.JPEG_ORIENTATION,
mCameraSensorOrientation)

11 NGRS
captureRequestBuilder.set(CaptureRequest.STATISTICS_FACE_DETECT_MODE,
CameraCharacteristics.STATISTICS_FACE_DETECT_MODE_SIMPLE)
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5. CameraCaptureSession

TR, TUREINEeRT, TESTOIBIZERILN, AEBITIZLAIRNG A TS (flan: 3R
capture())

e setRepeatingRequest(CaptureRequest request,
CaptureCallback listener, Handler handler):
TRIEE\RY CaptureRequest XIS FIA— N TCIREMAVHHEEIGRATIER. F_1MSH listener /9
IEERRIENE, FEEEH eI LAZREEEIREGER
e capture( CaptureRequest request,
CaptureCallback listener, Handler handler):

IR, SN SEONERRAE AN
6. CaptureResult
AR SR

7. ImageReader

BEI— NmageReaderXgAIGiEInewlnstance(int width, int height, int format, int maximages).
AR SHERRFERNES, F2MSHRFERIEN, SOMSHNRERAILIRREZEIRY
RABRHE

R
TR

XNSHMNIZREEARFEWSTRRTEN/), EACHSERAERETEHENATHES

e acquireNextlmage():

188limageReaderBUEPATIFHIT—3KEH, REIEE—MmageXds:
8. Image

— N EENERER

e getPlanes():
REUZEGIGETEEEAE, XPMEAENKNMNEE RSB X, W PEGHEILEEA/NA

9. Plane

EGEIRRI R BT

e getBuffer():
SRENE B MiEHERIByteBuffer, BIZiX{ ByteBufferFfJsial LUEB R RIF K
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<uses-permission android:name="and . x:&
<uses-permission android:name:"andr" -perr

M
ﬁ‘i on.CAMERA" />
i0on.WRITE_EXTERNAL_STORAGE" />
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—. TExmIfBREXEPREN —/ TextureView

android:id="@+id/textureview"
android: Tayout_width="match_par
android:layout_height="match_parert" />

<Textureview Ny F_ IHH

=. gl@—/ CameraHelper®, ##ijTextureViewlIsR
s DNEE s EY

class Camera2Helper(val mActivity: Activity, private val mTexturevView:
Textureview) {

companion object {

const val PREVIEW_WIDTH = 720 / /IS ) 5
const val PREVIEW_HEIGHT = 1280 / /TS v
const val SAVE_WIDTH = 720 / /RAF B R i 56 P
const val SAVE_HEIGHT = 1280 //RAF B R i v

private Tateinit var mCameraManager: CameraManager

private var mImageReader: ImageReader? = null

private var mCameraDevice: CameraDevice? = null

private var mCameraCaptureSession: CameraCaptureSession? = null

private var mCameraId = "0"
private Tateinit var mCameracCharacteristics: CameraCharacteristics

private var mCameraSensorOrientation = 0 / /A% 3K 7 1)
private var mCameraFacing = CameracCharacteristics.LENS_FACING_BACK //
BUEH 5 B Gk

private val mDisplayRotation =
mActivity.windowManager.defaultDisplay.rotation //FHlJslA

private var canTakePic = true / /A LR
private var canExchangeCamera = false / /=] #5545 Sk

private var mCameraHandler: Han

private val handlerThread = Ha Tﬁrtdlﬂ("CameraThread")

private var mPreviewSize = Siz EVIEW_WIDTH, PREVIEW_HEIGHT) //Til'i /)

private var mSavePicSize Size (SAVE_WIDTH, SAVE_HEIGHT) / /1R B RN

init {
handlerThread.start()
mCameraHandler = Handler(handlerThread. Tooper)

mTextureView.surfaceTextureListener = object
TextureView.SurfaceTextureListener {
override fun onSurfaceTextureSizeChanged(surface: SurfaceTexture?,
width: Int, height: Int) {
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override fun onSurfaceTextureUpdated(surface: SurfaceTexture?) {

}

override fun onSurfaceTextureDestroyed(surface: SurfaceTexture?):
Boolean {
releaseCamera()
return true

override fun onSurfaceTextureAvailable(surface: SurfaceTexture?,
width: Int, height: Int) {
initcCameraInfo()

EANSEEBINE TR, NiZEPREEEIER~
LY AR=

1. EAFTFHEN I AR SER R AR RIE, FrLAFIBs— 1 HandlerThreadfEFEA2hRALIE

2 BWNMRTRINEZE, — M EBIRERY (FFRFLET)  — " EREERNRT (REEIsdE
FERIIRT)

3. BWAEH, —MNEFILE (NREEFNARIELE0) |, B—MEEELSE (—iRkK
i, BIEEGLAEN270, BEEEGLAEH0)

iE:
ARG FA A ARG AR A KIRER/ M, #BINE—TAndroid: CameratBil A 1FHE
(L) ——fmRfiEsE, BEEmEINXmN G EAHHE,

M. #HEXSE

ik
* WG
*/
private fun initCameraInfo() {
mCameraManager = mActivity.getSystemService(Context.CAMERA_SERVICE) as
CameraManager
val cameraldList = mCameraManager.cameraIdList
if (cameraldList.isEmpty()) {
mActivity.toast("¥& A HAHNL™)
return

for (id in cameralIdList) {
val cameraCharacteristics =
mCameraManager.getCameraCharacteristics(id)
val facing =
cameraCharacteristics.get(CameraCharacteristics.LENS_FACING)

if (facing == mCameraFacing) {
mCameraId = id
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mCameraCharacteristics = cameracCharacteristics

}
Tog (" &H ALK $1d™)

val supportLevel =
mCameraCharacteristics.get(CameraCharacteristics.INFO_SUPPORTED_HARDWARE_LEVEL)
if (supportLevel ==
CameraCharacteristics.INFO_SUPPORTED_HARDWARE_LEVEL_LEGACY) {
mActivity.toast ("ML S REHRE)

/ /3REEEAL K 7 [+

mCameraSensorOrientation =
mCameraCharacteristics.get(CameraCharacteristics.SENSOR_ORIENTATION)

//3HStreamConfigurationMap, ‘e BB Sk SCH A FTA St s R R~

val configurationMap =
mCameraCharacteristics.get(CameraCharacteristics.SCALER_STREAM_CONFIGURATION_MAP

)

val savePicSize
/R A RS
val previewSize =
configurationMap.getoutputSizes(SurfaceTexture::class.java) //¥i¥ij<sf

configurationMap.getoutputSizes(ImageFormat.JPEG)

val exchange = exchangewidthAndHeight(mDisplayRotation,
mCamerasSensororientation)

mSavePicSize = getBestSize(
if (exchange) mSavePicSize.height else mSavePicSize.width,
if (exchange) mSavePicSize.width else mSavePicSize.height,
if (exchange) mSavePicSize.height else mSavePicSize.width,
if (exchange) mSavePicSize.width else mSavePicSize.height,
savePicSize.toList())

mPreviewSize = getBestSize(
if (exchange) mPreviewSize.height else mPreviewSize.width,
if (exchange) mPreviewSize.width else mPreviewSize.height,
if (exchange) mTextureview.height else mTextureview.width,
if (exchange) mTextureview.width else mTextureview.height,
previewSize.toList())

mTextureVview.surfaceTexture.setDefaultBuffersize(mPreviewSize.width,
mPreviewSize.height)

lTog ("W AAL NS+ ${mPreviewSize.width} * ${mPreviewSize.height}, t:fi
${mPreviewSize.width.toFloat() / mPreviewSize.height}")

Tog ("REE A &AL R~) © ${mSavePicSize.width} * ${mSavePicSize.height}, L
${msavePicSize.width.toFloat() / mSavePicSize.height}")

/ /AR T ) RS RN Texturevi ewfg /N, ARAIE I [H AN S fH
val orientation = mActivity.resources.configuration.orientation
if (orientation == Configuration.ORIENTATION_LANDSCAPE)
mTextureview.setAspectRatio(mPreviewSize.width, mPreviewSize.height)
else
mTextureView.setAspectRatio(mPreviewSize.height, mPreviewSize.width)



mImageReader = ImageReader.newInstance(mPreviewSize.width,

mPreviewSize.height, ImageFormat.J
mImageReader?.setOnImageAv I?ﬂfner‘(onlmageAva'l TableListener,

mCameraHandler)

if (openFaceDetect)

initFaceDetect()
opencCamera()
}
/-.‘:'.':
 MARIRAL FEFE )7 [displayRotation] FIAHHLIIA [sensorOrientation] iR[EIE TS FHE
A 1
2/

private fun exchangewidthAndHeight(displayRotation: Int, sensorOrientation:
Int): Boolean {
var exchange = false
when (displayRotation) {
Surface.ROTATION_O, Surface.ROTATION_180 ->
if (sensoroOrientation == 90 || sensorOrientation == 270) {
exchange = true

3
Surface.ROTATION_90, Surface.ROTATION_270 ->
if (sensorOrientation == 0 || sensorOrientation == 180) {
exchange = true
}

else -> log("Display rotation is invalid: $displayRotation™)

Tog("F%: )i $displayRotation")
Tog("#HLJ7I1  $sensorOrientation™)
return exchange

/:‘::‘:
<RI AL S EUEIR 7] 548 E T AR S R HEE I R

* @param targetwidth  Hix%)¥
* @param targetHeight HirEE

* @param maxwidth KT (Wi Texturevi ewf 5 )
* @param maxHeight R EE (Bl Texturevi ewl = )
* @param sizelList YRS zed

* @return JR[E|I ¥ E U e A S BRI 1R
7':/
private fun getBestSize(targetwidth: Int, targetHeight: Int, maxwidth: Int,
maxHeight: Int, sizeList: List<Size>): Size {
val bigEnough = ArrayList<Size>() //WLda € vi E RS ze Bl K

2 P f_x

val notBigEnough = ArrayList<Size>() //Mfre i m/hrIsizes|F=
for (size in sizeList) {

[/ <= KT && Fi<=AmE && WHE == HirEESL



if (size.width <= maxwidth && size.height <= maxHeight
&& size.width == size.height * targetwidth / targetHeight) {

if (size.width >= targetwidth && size.height >= targetHeight)
bigEnough.add(size)

else
notBigEnough.add(size)

}
Tog(" &GRS ${size.width} * ${size.height} , LuH :
${size.width.toFloat() / size.height}")
}

lTog("& AR = $maxwidth * $maxHeight, tifl . ${targetwidth.toFloat() /
targetHeight}")

log("HAmR~ : $targetwidth * $targetHeight, Lufil -
${targetwidth.toFloat() / targetHeight}")

//%&FEbigEnought /M B notBigEnough iz K KIE
return when {
bigEnough.size > 0 -> Collections.min(bigEnough,
CompareSizesByArea())
notBigEnough.size > 0 -> Collections.max(notBigEnough,
CompareSizesByArea())
else -> sizeList[0]

XM AFEERRK, MIRRERREMRY. BT IAT/U4S:

1. &%, @i¥mActivity.getSystemService(Context. CAMERA_SERVICE) as CameraManager 3KEXZ
CameraManager /5l

2. B ERBIRE R FEAYHENL, @Y mCameraManager.getCameraCharacteristics(id) $KEXZ
ETHNSEMER

3. mCameraCharacteristics.get(CameraCharacteristics. SENSOR_ORIENTATION) SREXZEIFBHERL
2R

4. 1814 configurationMap.getOutputSizes(ImageFormat.JPEG) 1
configurationMap.getOutputSizes(SurfaceTexture::class.java) SKEXNEIEHLSTIFAITRSG R SFOR
FERNORT

5. exchangeWidthAndHeight(displayRotation: Int, sensorOrientation: Int)/5;AAHERRIRIEFE
BRI S AR ERERERRRES

EEANBAIFENERNE, RENTUSESRE 720 * 1280 , BIFBIRENERNN 720, B4
1280, MEBEGLEXNTFEEABE 90°, ik 720 AN FEEGLERECHNEE,
1280 REMEE, XIEF(MEEZRENNITFER. ATLL, EiilEZexchangeWidthAndHeightiX
MEEEHRERERTEMESE, NRFE, AL 78 1280 * 720 RELEGL, AIERIE
7720, /91280, XEHMERKITPNESE—FT

1. @1J getBestSize(targetWidth: Int, targetHeight: Int, maxWidth: Int, maxHeight: Int, sizeList:
List) 75iZRBEIRMNVENS. RIBEAN BFEsE. &ARSE (RIFEAN) BN
RIRT%IZR, MENSIFHIRIYIRPEE— I RME.

2. i@idmTextureView.surfaceTexture.setDefaultBufferSize(mPreviewSize.width,
mPreviewSize.height) 755 FARIZ ETextureViewIFREE R <

3. mimageReader = ImageReader.newlnstance(mSavePicSize.width, mSavePicSize.height,
ImageFormat.JPEG, 1)
mIimageReader?.setOnimageAvailableListener(onlmageAvailableListener, mCameraHandler)



BIE—MmageReaderssR, FREMEFERL. AR TSHARFFERNVES, S=12HEFRFE
RS, FONSHARAFER T LUSEIRE R &

fronlmageAvailableListenerr QMBS EIREIGEIE, BARBAEEESH

f. FIFHEN

/ Yol
* JTTTRIBL
*/

private fun opencCamera() {

if (ContextCompat.checkSelfPermission(mActivity,

Manifest.permission.CAMERA) != PackageManager.PERMISSION_GRANTED) {
mActivity.toast("E A VAR ™)
return
}

mCameraManager.openCamera(mCameraId, object :
CameraDevice.StateCallback() {
override fun onOpened(caméra;tCaiierabevice) {
Tog("onopened")
mCameraDevice = camera
createCapturesSession(camera)

override fun onDisconnected(camera: CamerabDevice) {
log("onDisconnected")

override fun ontError(camera: CameraDevice, error: Int) {
Tog("onError $error™)
mActivity.toast("FHFFAHNLAM ! $error™)

3

}, mCameraHandler)

. BIEFREESIE

© BRI HUE ST
7':/

private fun createCaptureSession(camerabDevice: CameraDevice) {

val captureRequestBuilder =
cameraDevice.createCaptureRequest(CamerabDevice.TEMPLATE_PREVIEW)

val surface = Surface(mTextureView.surfaceTexture)

captureRequestBuilder.addTarget(surface) // ¥iCapturerRequest/ifyslass
surfaceXt R 45 e £ —it

captureRequestBuilder.set(CaptureRequest.CONTROL_AE_MODE,
CaptureRequest.CONTROL_AE_MODE_ON_AUTO_FLASH) // NLT
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captureRequestBuilder.set(CaptureRequest.CONTROL_AF_MODE,
CaptureRequest.CONTROL_AF_MODE_CONTINUOUS_PICTURE) // Halxif:

// NAENLT, BJ#—1{-CameraCaptureSessionif%
cameraDevice.createCaptureSession(arrayListof(surface,
mImageReader?.surface), object : CameraCaptureSession.StateCallback() {
override fun onConfigureFailed(session: CameraCaptureSession?) {
mActivity.toast("JFE TSR AN ")

override fun onConfiguned{sessioni CameracCaptureSession) {
mCameraCaptureSessilon [="session

session.setRepeatingRequesit (captureRequestBuilder.build(),
mCapturecCallBack, mCameraHandler)

}

}, mCameraHandler)

private val mCapturecallBack = object :
CameraCaptureSession.Capturecallback() {

override fun onCaptureCompleted(session: CameraCaptureSession, request:
CaptureRequest?, result: TotalCaptureResult) {
super.onCaptureCompleted(session, request, result)
canExchangeCamera = true
canTakePic = true

override fun onCaptureFailed(session: CameraCaptureSession?, request:
CaptureRequest?, failure: CaptureFailure?) {
super.onCaptureFailed(session, request, failure)
Tog("onCaptureFailed")
mActivity.toast("JFEFE LM ")

1. j@idcameraDevice.createCaptureRequest(CameraDevice. TEMPLATE_PREVIEW) glJiE—MFTF
HSHIBUIlderXdg:

2. AiZBuilderXSiRIN— N Surfacelds, FRERFEXSH

3. j@idcameraDevice.createCaptureSessionflliEE—NiE, F—NSEHET— surface F
mimageReader?.surface, XZREA 7R RTENEGEIERYB HEIXFA NS

4. BTECIERINAET, @IY session.setRepeatingRequest(captureRequestBuilder.build(),
mCaptureCallBack, mCameraHandler) &FEFIEIK

HxX—4, EFCERBIERERERT. THERNFIBERIENNEE:
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fun takePic() {
if (mCamerabDevice == null || !mTextureview.isAvailable || !canTakePic)
return

mCamerabDevice?.apply {
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val captureRequestBuilder =
createCaptureRequest(CamerabDevice.TEMPLATE_STILL_CAPTURE)
captureRequestBuilder.addTarget(mImageReader?.surface)

captureRequestBuilder.set(CapturerRequest.CONTROL_AF_MODE,
CaptureRequest.CONTROL_AF_MODE_CONTINUOUS_PICTURE) // Hazlxif:
captureRequestBuilder.set(CaptureRequest.CONTROL_AE_MODE,

CaptureRequest.CONTROL_AE_MODE_ON_AUTO_FLASH) // AIEST

captureRequestBuilder.set(CaptureRequest.IPEG_ORIENTATION,
mCamerasSensororientation) / ARGEERAB L TT R R AF ) B AT e, O B AR T TR

mCameraCapturesession?. ure(captureRequestBu11der build(), null,
mCameraHandler) ﬁig; ﬁﬂﬁ

?: mACtivity.t 3 '
}
}

private val onImageAvailableListener = OnImageAvailableListener {

val image = it.acquireNextImage()

val byteBuffer = image.planes[0].buffer

val byteArray = ByteArray(byteBuffer.remaining())
byteBuffer.get(byteArray)

it.close()

BitmapUtils.savePic(byteArray, mCameraSensorOrientation == 270, {
savedpPath, time ->
mActivity.runonUiThread {
mActivity.toast("E RN RIFH1Z: $savedPath FEif: $time™)
3
}, { msg ->
mActivity.runonUiThread {
mActivity.toast("EFRAFRM!  $msg™)

i)

1. i@id createCaptureRequest(CameraDevice. TEMPLATE_STILL_CAPTURE) & —MARBIEKAY
Bwlderi‘_f;%

2. RGIRBEZFSEL, =, captureRequestBuilder.set(CaptureRequest.JPEG_ORIENTATION,
mCameraSensorOrlentatlon)ﬁﬁﬂ%&‘%{%ﬁﬁ@#ﬂgﬁﬁﬁﬁﬁo MERFRERNE, RENRAAR
="BRAmE"

£ Android: CameratB#|FFAIERE( L) —— FHRGESE HHEIHAR

1. IRRRAYEESR 2 E OnimageAvailableListener 395182, B5CiE@IY acquireNextimage() 757
SRENE U—/\Imagei(j‘gﬁ SRR image.planes[0].buffer 152! byteBuffer, $iX4 byteBuffer
LRHRRY byteArray , IXA™ byteArray SRS EINEIGEIRE. ASMETLUEXA byteArray
RERRE R EU?MT?ﬁ%q:'

I\, BREINRZEE

fun releaseCamera() {
mCameraCaptureSession?.close()
mCameraCaptureSession = null
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mCameraDevice?.close()
mCamerabDevice = null

V]
mImageReader?.close() MI?HR

mImageReader = null MANRUBYUAN

canExchangeCamera = false

fun releaseThread() {
handlerThread.quitsafely()

BERBET
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seE{LHS

https://github.com/smashinggit/Study,

i TEEEZ 1 module, AXFTR{iBIYECameraDemo™
ETF—ExEhigaNZnaERECamera2sCi ABGHE R SChd B R AR B INEE

¥KEX Camerald %ZRiBiZEMA CameraManager 2§ getCameraldList() SCHL,

getCameraldList() IARRFFR A HRHERARGLIRETIR, BIFEM camera AP ZFIREIBEIEFE(E
FRRYIESL.

eI EHEESAIRRFFE LA 0 FFLAVEEEL, MARaRESLAERE—ELS, AT MREEOE
E—HIRRTT.
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