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Overview

Supported platforms and browsers

Chrome 66+ Firefox 59+ Safari 14+ MS Cromium Edge

Windows + + +
Mac OS + + +
Android +

i0S + (I0S 14.6+) - +

Operation flowchart



Browser 1 - Publisher

1. Websocket / publish

2. \WebRTC WCS
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4 WebRTC
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Browser 2 - Player

1. The browser establishes a connection to the server via the Websocket protocol and sends the publish command.
2. The browser captures the image of an HTML5 Canvas element and sends a WebRTC stream to the server.
3. The second browser establishes a connection also via Websokcet and sends the play command.

4. The second browser receives the WebRTC stream and plays the stream on the page.

Quick manual on testing

Capturing a video stream from HTML5 Canvas and preparing for publishing

1. For test we use:

* WCS server demo.flashphoner.com
® Canvas Streamingweb application in Chrome browser

2. Press "Start". This starts streaming from HTML5 Canvas on which test video fragment is played:


http://demo.flashphoner.com
https://demo.flashphoner.com:8888/client2/examples/demo/streaming/canvas_streaming/canvas_streaming.html

Canvas Streaming

Canvas Player

Use requestAnimationFrame API

PLAYING
Send Video
Send Audio
PUBLISHING
wss //demo flashphoner.com:8443/4cOc Stop
ESTABLISHED
3. To make shure that stream goes to server, open chrome://webrtc-internals
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4. Playback graphschrome://webrtc-internals


chrome://webrtc-internals
chrome://webrtc-internals

¥ Stats graphs for ssrc_379237257 recv (ssrc) (video)
bitsReceivedPerSecond framesDecoded packetsLost
200k 4k
N h 0 3k
I M 4
‘ ] ] 2k
‘ ~r v v | §
K | Ok
1:00PM 1:22:00PM 1:23:00PM 1:24:00PM 1:25:00 PM 1:00PM 1:22:00PM 1:23:.00PM 1:24:00PM 1:25:00 PM 1:00PM 1:22:00PM 1:23:.00PM 1:24:00 PM 1:25:00 PM
gpsSum googCaptureStartNtpTimeMs googCurrentDelayMs
B0k [:]v1]
/ A
Vs 40k i o
ra | e
ral I|I
I 0k | 20
7 [\
Ve —
~ r'—‘
|I Ok | 0
1:00 PM 1:22:00 PM 1:22:00 PM 1:24:00 PM 1:25:00 PM 1:00 PM 1:22:00 PM 1:23:00 PM 1:24:00 PM 1:25:00 PM 1:00 PM 1:22:00 PM 1:23:00 PM 1:24:00 PM 1:25:00 PM
googFirsSent googFrameHeightReceived googFrameRateDecoded
200
150
100
10
50
o o
1:00 PM 1:22:00 PM 1:23:00 PM 1:24:00 PM  1:25:00 PM 1:00 PM 1:22:00 PM 1:23:00 PM 1:24:00 PM  1:25:00 PM 100 PM 1:22:00 PM 1:23:00 PM 1:24:00 PM  1:25:00 PM

Call flow

Below is the call flow in the Canvas Streaming example

canvas_streaming.html

canvas_streaming.js


https://github.com/flashphoner/flashphoner_client/blob/6d7f532b383b69040e4fca9ceff77537b05084eb/examples/demo/streaming/canvas_streaming/canvas_streaming.html
https://github.com/flashphoner/flashphoner_client/blob/6d7f532b383b69040e4fca9ceff77537b05084eb/examples/demo/streaming/canvas_streaming/canvas_streaming.js
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1. Establishing a connection to the server.

Flashphoner.createSession(); code

Fl ashphoner. creat eSessi on({url Server: url}).on(SESSI ON_STATUS. ESTABLI SHED, function(session){
// session connected, start stream ng
start Strean ng(session);
}) . on( SESSI ON_STATUS. DI SCONNECTED, function(){
set St at us( SESSI ON_STATUS. DI SCONNECTED) ;
onSt opped() ;
}) . on( SESSI ON_STATUS. FAI LED, function(){
set St at us( SESSI ON_STATUS. FAI LED) ;
onSt opped() ;
IOF

2. Receiving from the server an event confirming successful connection.

ConnectionStatusEvent ESTABLISHED code

Fl ashphoner. creat eSessi on({url Server: url}).on(SESSI ON_STATUS. ESTABLI SHED, function(session){
|/ session connected, start stream ng
start Stream ng(session);

1)


https://github.com/flashphoner/flashphoner_client/blob/6d7f532b383b69040e4fca9ceff77537b05084eb/examples/demo/streaming/canvas_streaming/canvas_streaming.js#L40
https://github.com/flashphoner/flashphoner_client/blob/6d7f532b383b69040e4fca9ceff77537b05084eb/examples/demo/streaming/canvas_streaming/canvas_streaming.js#L40

2.1. Set up and start HTML5 Canvas capturing

getConstraints(); code

function getConstraints() {
var constraints;
var stream = createCanvasStrean();
constraints = {
audi o: fal se,
vi deo: fal se,
custonfStream stream

b
return constraints;
}
createCanvasStream():

set up video capturing from Canvas code

function createCanvasStrean() {
var canvasCont ext = canvas. get Context("2d");
var canvasStream = canvas. capt ureStrean(30);
nockVi deoEl enent = docunent. creat eEl enent (" vi deo") ;

nockVi deoEl enent . set Attri bute("playsinline", "");
nockVi deoEl enent . set Attri but e("webki t-playsinline", "");
nockVi deoEl enent.src = '../../dependenci es/ nedi a/ t est _novi e. np4' ;

nockVi deoEl enent . | oop = true;
nmockVi deoEl enent . nuted = true;

return canvasStream

draw on Canvas using requestAnimationFrame() or setTimeout() code

function createCanvasStrean() {

var useRequest Ani mati onFrame = $("#usedAni nFrane").is(':checked');
nockVi deoEl enent . addEvent Li st ener ("pl ay", function () {
var $this = this;
(function loop() {
if (!'$this.paused && ! $this.ended) {
canvasCont ext . draw mage($this, 0, 0);
if (useRequest Ani mati onFrame) {
request Ani mat i onFr ane(| oop) ;
} else {
set Ti meout (1 oop, 1000 / 30); // drawi ng at 30f ps
}
}
HO;
b 0);

return canvasStream

play test video fragment on Canvas code

function createCanvasStrean() {
nockVi deoEl enent . pl ay();

return canvasStream

set up audio capturing from Canvas code


https://github.com/flashphoner/flashphoner_client/blob/6d7f532b383b69040e4fca9ceff77537b05084eb/examples/demo/streaming/canvas_streaming/canvas_streaming.js#L251
https://github.com/flashphoner/flashphoner_client/blob/6d7f532b383b69040e4fca9ceff77537b05084eb/examples/demo/streaming/canvas_streaming/canvas_streaming.js#L263
https://github.com/flashphoner/flashphoner_client/blob/6d7f532b383b69040e4fca9ceff77537b05084eb/examples/demo/streaming/canvas_streaming/canvas_streaming.js#L271
https://github.com/flashphoner/flashphoner_client/blob/6d7f532b383b69040e4fca9ceff77537b05084eb/examples/demo/streaming/canvas_streaming/canvas_streaming.js#L288
https://github.com/flashphoner/flashphoner_client/blob/6d7f532b383b69040e4fca9ceff77537b05084eb/examples/demo/streaming/canvas_streaming/canvas_streaming.js#L289

if ($("#sendAudio").is(':checked)) {
nmockVi deoEl enent . muted = fal se;
try {

var audi oCont ext = new (wi ndow. Audi oCont ext || w ndow. webki t Audi oContext)();

} catch (e) {
consol e.warn("Failed to create audi o context");

}

var source = audi oCont ext. creat eMedi aEl enent Sour ce( nockVi deoEl enent) ;
var destination = audi oContext.createMedi aStreanDestination();

sour ce. connect (destination);

canvasSt ream addTr ack(desti nati on. stream get Audi oTracks()[0]);

3. Publishing the stream.

stream.publish(); code

session. createStrean({
nane: streanNane,
di splay: 1ocal Vi deo,
cachelLocal Resources: true,
constraints: constraints
}) . on( STREAM _STATUS. PUBLI SHI NG, function (stream {

}) . on( STREAM STATUS. UNPUBLI SHED, function () {
}) . on( STREAM _STATUS. FAI LED, function () {

}) . publ i sh();

4. Receiving from the server an event confirming successful publishing of the stream.

StreamStatusEvent, status PUBLISHING code

session. createStrean({

}) . on( STREAM_STATUS. PUBLI SHI NG, function (stream {
set St at us( " #publ i shStatus", STREAM STATUS. PUBLI SHI NG) ;

pl ayStrean();
onPubl i shi ng(strean;
}) . on( STREAM STATUS. UNPUBLI SHED, function () {

}) . on( STREAM STATUS. FAI LED, function () {

}).pLJi)iish();

5. Sending the audio-video stream via WebRTC
6. Stopping publishing the stream.

stream.stop(); code

function stopStreamnm ng() {

if (publishStream!= null && publishStream published()) {
publ i shStream stop();

}
st opCanvasStrean();

stopCanvasStream() code


https://github.com/flashphoner/flashphoner_client/blob/6d7f532b383b69040e4fca9ceff77537b05084eb/examples/demo/streaming/canvas_streaming/canvas_streaming.js#L102
https://github.com/flashphoner/flashphoner_client/blob/6d7f532b383b69040e4fca9ceff77537b05084eb/examples/demo/streaming/canvas_streaming/canvas_streaming.js#L106
https://github.com/flashphoner/flashphoner_client/blob/6d7f532b383b69040e4fca9ceff77537b05084eb/examples/demo/streaming/canvas_streaming/canvas_streaming.js#L133
https://github.com/flashphoner/flashphoner_client/blob/6d7f532b383b69040e4fca9ceff77537b05084eb/examples/demo/streaming/canvas_streaming/canvas_streaming.js#L304

function stopCanvasStrean() {
i f (nockVi deoEl enent) {
nockVi deoEl enent . pause() ;
nockVi deoEl enent . renoveEvent Li stener (' play', null);
nmockVi deoEl ement = nul | ;

7. Receiving from the server an event confirming successful unpublishing of the stream.

StreamStatusEvent, ctatyc UNPUBLISHED code

session. createStrean({
}) . on( STREAM _STATUS. PUBLI SHI NG, function (stream {

}) . on( STREAM STATUS. UNPUBLI SHED, function () {
set St at us("#publ i shStatus", STREAM STATUS. UNPUBLI SHED) ;
di sconnect () ;

}) . on( STREAM STATUS. FAI LED, function () {

}). publ i sh():

To developer

Capability to capture video stream from an HTML5 Canvas element is available inWebSDK WCSstarting fromthis version of JavaScript API. The source
code of the example is located in examples/demo/streaming/canvas_streaming/.

You can use this capability to capture your own video stream rendered in the browser, for example:

var audi oStream = new wi ndow. Medi aStreant() ;
var vi deoStream = vi deoEl enent. capt ureStrean(30);
var audi oTrack = vi deoStream get Audi oTracks()[O0];
audi oSt ream addTr ack(audi oTr ack) ;
publ i shStream = session. createStrean({

nane: streanmNane,

di spl ay: |ocal Vi deo,

constraints: {

custonftream audi oStream

H
IR
publ i shStream publish();

Capturing from a video-element works in Chrome:

constraints. custonfSt ream = vi deoEl enent . capt ur eSt r ean{ 30) ;

Capturing from a canvas-element works in Chrome 66, Firefox 59 and Mac OS Safari 11.1:
constraints. custonfst ream = canvas. capt ureStrean( 30);

Note that cachelLocal Resour ces parameter is ignored and local resources are not cached while cust onSt r eamis used.

Using requestAnimationFrame API

Since WebSDK build 2.0.200 the following example is added to use requestAnimationFrame API to draw image on HTML5 Canvas:


https://github.com/flashphoner/flashphoner_client/blob/6d7f532b383b69040e4fca9ceff77537b05084eb/examples/demo/streaming/canvas_streaming/canvas_streaming.js#L119
https://flashphoner.com/downloads/builds/flashphoner_client/wcs_api-2.0/flashphoner-api-0.5.28.2747-02d9ce5b44ea836b555e6d86e5a13e6c9f8bc7d0.tar.gz
https://flashphoner.com/downloads/builds/flashphoner_client/wcs_api-2.0/flashphoner-api-2.0.200-00f0bfd6da9fb81a95e6445abef2d723ae6713da.tar.gz

function createCanvasStrean() {

var useRequest Ani mati onFrame = $("#usedAni nFrane").is(':checked');
nockVi deoEl enent . addEvent Li stener ("play", function () {
var $this = this;
(function loop() {
if (!$this.paused && ! $this.ended) {
canvasCont ext . drawl nage($this, 0, 0);
if (useRequest Ani mati onFrane) {
request Ani mat i onFr ane(l oop) ;
} else {
set Ti neout (|1 oop, 1000 / 30); // draw ng at 30f ps
}
}
HO;
b, 0);

return canvasStream

This is modern method comparing to drawing by timer, but this requires a browser tab to be active while canvas stream is capturing. If user switches to
another browser tab or minimizes browser window to background, requestAnimationFrame API will stop. Drawing by timer does not stop in this case
excluding mobile browsers.

Known issues

1. Capturing from an HTML5 Video element does not work in Firefox on certain platforms and in old Safari versions.
Solution: use this capability only in the browsers supporting it.
2. In the Media Devices when performing HTML5 Canvas capturing:

® in Firefox, the local video does not display what is rendered;
* in Chrome, the local video does not display black background.

Solution: take browser specific behavior into account during development.

3. If the web applicaiton is inside an iframe element, publishing of the video stream may fail.
Symptoms: IceServer errors in the browser console.

Solution: put the app out of iframe to an individual page.

4. If publishing of the stream goes under Windows 10 or Windows 8 and hardware acceleration is enabled in the Google Chrome browser, bitrate
problems are possible.

Symptoms: low quality of the video, muddy picture, bitrate shown in chrome://webrtc-internals is less than 100 kbps.

Solution: disable hardware acceleration in the browser by setting the flag chrome://flags/#disable-accelerated-video-encodetoDi sabl e, set up the
browser or the server to use the VP8 codec for publishing.

5. In some Chromium based browsers (Chrome, MS Edge) video is not publishing from canvas when hardware encoding acceleration is enabled
Symptoms; ther is no video in a stream published from a canvas, but there is audio only, streaming fails with Fai | ed by Vi deo RTP activity error

Solution: disable hardware encoding acceleration in browser by setting the flag chrome://flags/#disable-accelerated-video-encodetoDi sabl e, set up the
browser or the server to use the VP8 codec for publishing, or use other browser

6. Canvas capturing may stop while switching to another browser tab or minimizing browser window

Symptoms: canvas stream is freezing while playing it, player does not receive video and audio packets

Solution: hold the browser tab in foreground while capturing canvas from it.

7. Stream publishing resolution cannot exceed the canvas size

Symptoms: stream publishing picture size is equal or less than HTML5 Canvas elemet on the page size (width x height)
Solution:

a) use HTMLS5 Canvas of appropriate size on the page to publish a desired resolution

b) transcode the stream picture to the desired size at server side


chrome://webrtc-internals
chrome://flags/#disable-accelerated-video-encode
chrome://flags/#disable-accelerated-video-encode
https://docs.flashphoner.com/display/WCS52EN/Stream+transcoding
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