Android GPUImage

GPUImage library integration example to apply filters to a publishing stream

This example shows how to integrate the GPUImage library to the application for applying filters to the image while publishing a WebRTC stream. To do
this, video capturing from custom software source feature is used. This example works with Android SDK builds since1.1.0.27

On the screenshot below, the sepia filter enabled is shown
Input fileds:
® WCS Url - WCS server address for Websocket connection

® Stream name - stream name to publish and play
® Use filter - checkbox to enable or disable the filter
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Analyzing example code

To analize the code, take the following classes of gpu-image example, which is available to download in build1.1.0.27:


https://docs.flashphoner.com/display/ANDROIDSDK11EN/Video+capturing+from+custom+software+source
https://flashphoner.com/downloads/builds/flashphoner_client/wcs-android-sdk/1.1/wcs-android-sdk-1.1.0.27-83f1231e1355ca9acd2108e6fc88872fe1a968d8.tar.gz
https://flashphoner.com/downloads/builds/flashphoner_client/wcs-android-sdk/1.1/wcs-android-sdk-1.1.0.27-83f1231e1355ca9acd2108e6fc88872fe1a968d8.tar.gz

main application activity classGPUImageActivity.java

CameralCapturer interface implementation classGPUImageCameraCapturer.java
CameralEnumerator interface implementation classGPUImageCameraEnumerator.java
CameraSessioninterface implementation classGPUImageCameraSession.java

Note that interfaces implementation classes are placed to org.webrtc package,it is necessary to access camera capturing and management functions
1. APl initializing

Flashphoner.init() code

Fl ashphoner.init(this);

2. Websocket session creation
Flashphoner.createSession()code
The SessionOptions object with the following parameters is passing to the method

® URL of WCS server
* SurfaceViewRenderer localRenderer to use to display a stream publishing (after filter applying)
® SurfaceViewRenderer remoteRenderer to use to display the stream playing

sessi onOpti ons = new Sessi onOptions(mMAésUrl Vi ew. get Text ().toString());
sessi onOpti ons. set Local Render er (I ocal Render) ;
sessi onOpti ons. set Renpt eRender er (r enot eRender) ;

/**

* Session for connection to WCS server is created with nmethod createSession().
*/
session = Fl ashphoner. creat eSessi on(sessi onOpti ons);

3. Connection establishing

Session.connect(code

sessi on. connect (new Connection());

4. Receiving the event confirming successful connection

session.onConnected()code

@verride
public void onConnected(final Connection connection) {
runOnUi Thr ead( new Runnabl e() {

@verride
public void run() {
nSt at usVi ew. set Text (connecti on. get Status());

1)
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5. Stream creation

Session.createStream()code

StreanDpti ons streanDpti ons = new StreanOptions(streanNane);
Constraints constraints = new Constraints(true, true);
streanOpti ons. set Constrai nts(constraints);

/*-k
* Streamis created with nethod Session.createStrean().
*
/
publ i shStream = session. creat eStrean{(streanOptions);

6. Permissions requesting


https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/com/example/gpu_image/GPUImageActivity.java
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/org/webrtc/GPUImageCameraCapturer.java
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/org/webrtc/GPUImageCameraEnumerator.java
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/org/webrtc/GPUImageCameraSession.java
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/com/example/gpu_image/GPUImageActivity.java#L80
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/com/example/gpu_image/GPUImageActivity.java#L163
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/com/example/gpu_image/GPUImageActivity.java#L282
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/com/example/gpu_image/GPUImageActivity.java#L175
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/com/example/gpu_image/GPUImageActivity.java#L194

ActivityCompat.requestPermissions()code

@verride
public void onConnected(final Connection connection) {
runOnUi Thr ead( new Runnabl e() {
@verride
public void run() {

Acti vi t yConpat . r equest Per mi ssi ons(Streani ngM nActivity.this,
new String[]{Manifest.pern ssion. RECORD AUDI O, Mani fest. perm ssi on. CAVERA},
PUBLI SH REQUEST_CODE) ;

1)
1)

7. Stream publishing after permissions are granted

Stream.publish()code

@verride
public void onRequest Perm ssi onsResul t (i nt request Code,
@onNul | String perm ssions[], @onNull int[] grantResults) {
switch (request Code) {
case PUBLI SH REQUEST_CODE: {

if (grantResults.length == 0 ||
grant Resul ts[ 0] != PackageManager. PERM SSI ON_GRANTED | |
grant Resul t s[ 1] != PackageManager. PERM SSI ON_GRANTED) {

mut eBut t on() ;
sessi on. di sconnect ();
Log.i (TAG "Perm ssion has been denied by user");
} else {
/**
* Method Stream publish() is called to publish stream
*/
publ i shStream publish();
Log.i (TAG "Perm ssion has been granted by user");

}

br eak;

8. Stream playback after successful stream publishing

Session.createStream(), Stream.play()code


https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/com/example/gpu_image/GPUImageActivity.java#L254
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/com/example/gpu_image/GPUImageActivity.java#L338
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/com/example/gpu_image/GPUImageActivity.java#L217

publ i shStream on(new StreanftatusEvent () {
@verride
public void onStreanttatus(final Streamstream final Streanftatus
streanftatus) {
runOnUi Thr ead( new Runnabl e() {
@verride
public void run() {
if (Streanftatus. PUBLI SHI NG equal s(streanttatus)) {

| **

* The options for the streamto play are set.
* The stream name is passed when StreanOptions object

is created.
*/
StreanOpti ons streanOpti ons = new StreanOptions
(streanNane) ;
streanOpti ons. set Constrai nts(new Constraints(true,
true));

/**

* Streamis created with nethod Session.createStrean().
*/

pl ayStream = session. createStrean(streanDptions);

/**

* Method Streamplay() is called to start playback of
the stream

*/

pl ayStream pl ay();

} else {

Log. e(TAG "Can not publish stream" + stream get Nane()
+ " " + streanfBtatus);

onSt opped() ;

}
nSt at usVi ew. set Text (streanStatus.toString());

1),
1)

9. Close connection

Session.disconnect()code

nSt art Butt on. set Ond i ckLi st ener (new OnCl i ckLi stener () {
@verride
public void onCick(View view {
mut eBut ton() ;
if (nBtartButton.getTag() == null || Integer.valueO' (R string.action_start).equal s(nStartButton.

getTag())) {
} else {
/**
* Connection to WCS server is closed with nmethod Session. di sconnect ().
*/
session. di sconnect ();

}
1)

10. Receiving the event confirming disconnection

session.onDisconnection()code


https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/com/example/gpu_image/GPUImageActivity.java#L292
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/com/example/gpu_image/GPUImageActivity.java#L267

@verride
public void onDi sconnection(final Connection connection)
runOnUi Thr ead( new Runnabl e() {
@verride
public void run() {
nSt at usVi ew. set Text (connecti on. get Status());
nSt at usVi ew. set Text (connecti on. get Status());
onSt opped() ;

1)

11. CustomCameraCapturerOptions preparation

code


https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/com/example/gpu_image/GPUImageActivity.java#L351

private CustonCaneraCapturerQptions createCustonCaneraCapturerOptions() {
return new Cust onCaner aCapt urer Options() {

private String caneraNane;
private CaneraVi deoCapt urer. Caner aEvent sHandl er event sHandl er;
private bool ean captureToTexture;

@verride
public O ass<?>[] getCaneraConstructorArgsTypes() {
return new C ass<?>[]{String.class, CaneraVideoCapturer.CaneraEventsHandl er. cl ass, bool ean.

cl ass};

}

@verride

public Cbject[] getCaneraConstructorArgs() {
return new Obj ect[]{caneraNanme, eventsHandl er, captureToTexture};

}

@verride

public void setCaneraNane(String caneraNane) {
t hi s. caneraNanme = caner aNane;

}

@verride

public void setEvent sHandl er (Caner aVi deoCapt ur er . Caner aEvent sHandl er event sHandl er) {
this. event sHandl er = event sHandl er;

}

@verride

public void setCaptureToTexture(bool ean captureToTexture) {
this.captureToTexture = captureToTexture;

}

@verride

public String getCaneraC assNane() {
return "org.webrtc. GPU nmageCaner aCapt urer";

}

@verride

public O ass<?>[] get Enunerator ConstructorArgsTypes() {
return new C ass[0];

}

@verride

public Cbject[] getEnuneratorConstructorArgs() {
return new Object[0];

}

@verride

public String getEnuneratord assNane() {
return "org.webrtc. GPU nageCaner aEnunerator”;

}

I
}

12. Custom camera choosing before publishing

code

Caner aCapt ur er Fact ory. get | nst ance() . set Cust ontCaner aCapt ur er Opt i ons( cr eat eCust onCaner aCapt ur er Opti ons());
Caner aCapt ur er Fact ory. get I nst ance() . set Caner aType( Caner aCapt ur er Fact ory. Caner aType. CUSTOM) ;

13. Enabling/disabling filter

code


https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/com/example/gpu_image/GPUImageActivity.java#L96
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/com/example/gpu_image/GPUImageActivity.java#L87

mUseFi | ter = (CheckBox) findViewByld(R id.use_filter);

mUseFi | t er. set OnCheckedChangelLi st ener (new ConpoundBut t on. OnCheckedChangelLi st ener () {
@verride
public void onCheckedChanged( ConpoundButton buttonVi ew, bool ean isChecked) {

GPUI nageCaner aSessi on. set UsedFi | t er (i sChecked) ;

}

IoF

GPUI mageCaner aSessi on. set UsedFi | ter (mJseFi | ter. i sChecked());

14. CameralCapturer interface implementation

code

public class GPU nageCaner aCapturer extends CaneralCapturer {

private GPU nmageCaner aSessi on caner aSessi on;
private bool ean captureToTexture;

publ i ¢ GPU mageCarer aCapturer (String canmeraNane, CaneraEvent sHandl er event sHandl er, bool ean
captureToTexture) {
super (caner aNanme, eventsHandl er, captureToTexture);
this.captureToTexture = captureToTexture;

}

@verride
protected void createCaneraSessi on( Caner aSessi on. Cr eat eSessi onCal | back creat eSessi onCal | back, CaneraSessi on.
Events events, Context applicationContext, SurfaceTextureHel per surfaceTextureHel per, String caneraNane, int
width, int height, int franerate) {
Caner aSessi on. Cr eat eSessi onCal | back nmyCal | back = new Caner aSessi on. Cr eat eSessi onCal | back() {
@verride
public void onDone(CaneraSessi on caneraSessi on) {
GPUI negeCaner aCapt ur er . t hi s. caner aSessi on = (GPUl mageCaner aSessi on) caner aSessi on;
creat eSessi onCal | back. onDone( caner aSessi on) ;

}

@verride
public void onFail ure(CaneraSession. Fail ureType failureType, String s) {
creat eSessi onCal | back. onFai |l ure(fail ureType, s);
}
b

GPUI nageCaner aSessi on. cr eat e(nyCal | back, events, captureToTexture, applicationContext,
sur f aceText ur eHel per, CarmeralEnunerat or. get Caner al ndex(caneraNane), w dth, height, franerate);
}
}

15. CameralEnumerator implementation

code

public class GPU nmageCaner aEnuner at or ext ends Caner alEnunerator {

@verride

public CaneraVi deoCapturer createCapturer(String devi ceNane, CaneraVi deoCapt urer. Caner aEvent sHandl er
event sHandl er) {

return new GPU nageCaner aCapt ur er (devi ceNarme, eventsHandl er, true);

}

16. GPUImage packages import

code


https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/org/webrtc/GPUImageCameraCapturer.java#L5
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/org/webrtc/GPUImageCameraEnumerator.java#L3
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/org/webrtc/GPUImageCameraSession.java#L17

i mport jp.co.cyberagent. android. gpui mage. GPUl mage;

i mport jp.co.cyberagent. androi d. gpui mage. GPUl mageRender er;

i mport jp.co.cyberagent. androi d. gpui nage. Pi xel Buf fer;

inport jp.co.cyberagent. android. gpui mage. filter.GPU nageMonochroneFil ter;
i mport jp.co.cyberagent. androi d. gpui nage. util. Rotation;

17. GPUImageCameraSession object initializing

code

public static void create(CreateSessionCall back callback, Events events, bool ean captureToTexture, Context
appl i cationContext, SurfaceTextureHel per surfaceTextureHel per, int canerald, int width, int height, int
franerate) {
I ong constructionTi meNs = System nanoTi ne();
Loggi ng. d(" GPU nageCaner aSessi on", "Open canera
event s. onCaner aQpeni ng() ;

+ caneral d);

Canera carmera,;

try {
canmera = Canera.open(canerald);

} catch (RuntinmeException var19) {
cal | back. onFai | ure(Fai |l ureType. ERROR, var 19. get Message());
return;

}

if (camera == null) {
cal | back. onFai | ure(Fai |l ureType. ERROR, "androi d. har dwar e. Caner a. open returned null for canmera id ="
+ caneral d);
} else {
try {
caner a. set Previ ewText ur e(sur f aceText ur eHel per. get SurfaceTexture());
} catch (RuntinmeException | | OException vari18) {
canera.rel ease();
cal | back. onFai | ure(Fai |l ureType. ERROR, var 18. get Message());
return;

}

Caner a. Caneral nfo info = new Canera. Caneral nfo();
Caner a. get Caner al nfo(canerald, info);

Caner aEnuner at i onAndr oi d. Capt ur eFor mat capt ur eFor mat ;
try {

Caner a. Par anet ers paraneters = canera. get Parameters();

captureFormat = findC osest Capt ureFormat (paraneters, width, height, franerate);

Si ze pictureSize = findd osest Pi ctureSi ze(paraneters, wi dth, height);

updat eCaner aPar anet er s(canera, paraneters, captureFormat, pictureSize, captureToTexture);
} catch (RuntinmeException varl7) {

canera.rel ease();

cal | back. onFai | ure(Fai |l ureType. ERROR, var 17. get Message());

return;

}

if (!captureToTexture) {
int franeSize = captureFormat.franeSi ze();

for(int i =0; i <3; ++i) {
Byt eBuf fer buffer = ByteBuffer.allocateD rect(franeSize);
caner a. addCal | backBuf fer (buffer.array());

}

canera. setDi splayOri entati on(0);
cal | back. onDone( new GPU mageCaner aSessi on(events, captureToTexture, applicationContext,
surfaceTextureHel per, canerald, canera, info, captureFornat, constructionTi meNs));
}
}


https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/org/webrtc/GPUImageCameraSession.java#L45

18. Filter usage switching

code

public static void setUsedFilter(boolean usedFilter) {
isUsedFilter = usedFilter;

}

19. Applying the filter to the picture extracted from camera buffer, and returning data changed back to the buffer

code

private void |istenForBytebufferFranes() {
this. canera. set Previ ewCal | backW t hBuf f er (new Caner a. Previ ewCal | back() {
public void onPrevi ewFrane(byte[] data, Canera callbackCanera) {
GPUI negeCaner aSessi on. t hi s. checkl sOnCaner aThr ead() ;
if (call backCanera != GPU mageCaneraSessi on. this.canera) {

} else if (GPU nageCaneraSession.this.state ! = GPU nageCaner aSessi on. Sessi onSt at e. RUNNI NG {

} else {
long captureTimeNs = TinmeUnit. M LLI SECONDS. t oNanos( Syst enCl ock. el apsedReal time());
if (!GPU mageCaneraSession.this.firstFrameReported) {
int startTimeMs = (int)Ti meUni t. NANCSECONDS. t oM I | i s(Syst em nanoTi ne() -
GPUI nageCaner aSessi on. t hi s. constructi onTi meNs) ;
GPUI nageCaner aSessi on. caner alSt art Ti meMsHi st ogram addSanpl e(start Ti neMs) ;
GPUl mageCaner aSessi on. this. firstFrameReported = true;

}

appl yFil ter(data, GPU nmageCaneraSession.this. captureFormat.w dth, GPU nmageCaneraSessi on.
t hi s. capt ur eFor mat . hei ght);

Vi deoFr ane. Buf fer franeBuffer = new NV21Buffer (data, GPU mageCaneraSession.this.
capt ur eFor mat . wi dt h, GPUl mageCaner aSessi on. t hi s. captureFormat. height, () -> {
GPUI negeCaner aSessi on. t hi s. caner aThr eadHandl er. post (() -> {
i f (GPU mageCaneraSession.this.state == GPUl mageCaner aSessi on. Sessi onSt at e. RUNNI NG

GPUI negeCaner aSessi on. t hi s. caner a. addCal | backBuf f er (dat a) ;

1)
1),

Vi deoFrane frane = new Vi deoFrane(franeBuffer, GPU nageCaneraSession.this.

get FraneOri entation(), captureTi neNs);
GPUI nageCaner aSessi on. t hi s. event s. onFr aneCapt ur ed( GPUl mageCaner aSessi on. this, frane);

frame. rel ease();

1)

20. Filter implementation

code


https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/org/webrtc/GPUImageCameraSession.java#L305
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/org/webrtc/GPUImageCameraSession.java#L260
https://github.com/flashphoner/wcs-android-sdk-samples/blob/92c568fd143774899b3497be3ab0df0ddc42756c/gpu-image/src/main/java/org/webrtc/GPUImageCameraSession.java#L278

private void applyFilter(byte[] data, int width, int height) {
if (lisUsedFilter) {
return;
}
GPUI negeMonochroneFilter filter = new GPU nageMonochroneFilter();
filter.setColor(0,0,0);

GPUI negeRender er renderer = new GPU nmageRenderer (filter);
renderer.set Rotation(Rotation. NORMAL, false, false);
renderer. set Scal eType( GPUl nmage. Scal eType. CENTER | NSI DE) ;

Pi xel Buf fer buffer = new Pi xel Buf fer(w dth, height);
buf f er. set Renderer (renderer);

render er. onPrevi ewFr ane(data, w dth, height);

Bi t map newBi t mapRgb = buffer. getBitnmap();

byte[] dataYuv = Utils.getNV21(wi dth, height, newBitnapRgb);
System arraycopy(dataYuv, 0, data, 0, dataYuv.length);

filter.destroy();
buf fer.destroy();
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