KoHTponb KayecTBa KaHasna npu nyonmkauum u
BOCMNPOU3BeAEHNN

Mpu ny6nukauun WebRTC BMAEONOTOKOB Ka4€CTBO NMOSTy4aeMon KapTUHKKN 3aBUCUT OT
KaHana nepegayv MegnagaHHbIX MeXAy KIIMEHTOM U CEPBEPOM, OCOOEHHO 3TO KacaeTcs
NMoTOKOB Bbicokoro paspetuenus (HD, FullHD, 4K). na Toro, 4To6bl KOHTPOMPOBATh
KaHan 1 BOBPeMs OnoBellaTb Ny6NKYIOLWLErO KIMEHTA O CHUXEHUM MPOMYCKHOM
Cnoco6HoCTH, B cbopke 5.2.398 fobaBieHa BO3MOXHOCTb KOHTPOIA KayecTBa KaHana
nyénukaumm npm nomoum WebSDK. Bo3MOXHOCTb ONOBELLLEHUS noagnucymka o6
M3MeHeHMN KayecTBa KaHasa gobaeneHa B c6opke 5.2.409.

Ha cTopoHe K/ieHTa Nepuoanyecku cpaBHMBAETCA GUTPENT Ny6AUKaLMU Un
BOCMPOW3BEAEHUSI C BUTPENTOM Ha CTOPOHeE cepBepa. MNpu yCTOMYMBOM UX PaCXOXAeHUN
ANATHOCTUPYETCHA CHUXEHME NPOMNYCKHOM CNOCO6HOCTM KaHana. Muku 1 pe3kue M3MeHeHUs
crnaxkmatoTes GunbTpom Kanmana.

HacTtpowka cepBepa

Mepefava Tekylwiero 6uTpenTa Ny6aMKaLumm, noay4aeMoro CEpBePOM, Ha KJIMEHTa ANs
nocneayLLero cpaBHEHNS BKJItoYaeTcs HacTpoiikoi B dhaine flashphoner.properties

Mepepaya Ha KIMEHTa TEKYLLLEro 6UTperTa BOCNPOM3BELEHUSA MOTOKA Ha cepBepe
BKJ1tOYaeTCcsl HAaCTPOMKOM

9TM NapaMeTpbl 3a4at0T MHTEpPBAJ OTNPaBKM 3HAYEHUI BUTPeNTa B CEKYHAAX.
PekomeHnayeTca oTNpaBnsATb GUTPENT OAUH pa3 B CEKYHAY.

OTO6pa)KeHVIe Ka4yeCTBa KaHaJla Ha K/ITUeHTe

PaccMoTpum oTo6paxeHne kayecTBa KaHana v rpaukoB UBMEHEHWUS KITMEHTCKOIO U
CepBepHOro 6UTPENTOB Ha KineHTe Ha npumMmepe Media Devices

1.MogroTtoBKa K oTo6paXkeHuto rpadumka 6uTpenTa code


https://flashphoner.com/downloads/builds/WCS/5.2/FlashphonerWebCallServer-5.2.398.tar.gz
https://flashphoner.com/downloads/builds/WCS/5.2/FlashphonerWebCallServer-5.2.409.tar.gz
https://en.wikipedia.org/wiki/Kalman_filter
file:///opt/TeamCityAgent/work/e8d9ff752ef6fac0/site/ru/WCS52/Streaming_video_functions/Publisher_and_player_channel_quality_control/%D0%A4../Working_with_the_server/Core_settings/Settings_file_flashphoner.properties.en.md
https://github.com/flashphoner/flashphoner_client/blob/319c75924ec82ad52411397b0330294a95acaad2/examples/demo/streaming/media_devices_manager/manager.js#L1
https://github.com/flashphoner/flashphoner_client/blob/319c75924ec82ad52411397b0330294a95acaad2/examples/demo/streaming/media_devices_manager/manager.js#L360

function createOrClearChart(chartId, bitrateComparisonChart) {
if (!'bitrateComparisonChart) {
var canvas = document.getElementById(chartId);
var ctx = canvas.getContext('2d');
bitrateComparisonChart = new ComparisonChart(ctx);

} else {
bitrateComparisonChart.clearBitrateChart();

}

return bitrateComparisonChart;

npu nyénmkauum code

function publish() {
publishConnectionQualityStat.chart =
createOrClearChart('publishBitrateChart',
publishConnectionQualityStat.chart);
publishStream = session.createStream({
19N
publishStream.publish();

npu BocrponseeaeHnmn code

function play() {

playConnectionQualityStat.chart =
createOrClearChart('playBitrateChart', playConnectionQualityStat.chart);

previewStream = session.createStream({
1)

previewStream.play();

2. Mony4yeHune oLeHKMN KayecTBa KaHana 1 3HayeHuit 6utpeiTa, oTobpaxeHune rpapumkoB
obpaboTka cobblTrs [HeNIN[=eqmile] MeIV/NMg ARV NIz npn ny6nmkaumm code
publishStream = session.createStream({

}) .on(CONNECTION_QUALITY.UPDATE, function (quality, clientFiltered,
serverFiltered) {

updateChart(quality, clientFiltered, serverFiltered,
publishConnectionQualityStat);

1)
publishStream.publish();

npu BocCrponseeaeHnmn code


https://github.com/flashphoner/flashphoner_client/blob/319c75924ec82ad52411397b0330294a95acaad2/examples/demo/streaming/media_devices_manager/manager.js#L398
https://github.com/flashphoner/flashphoner_client/blob/319c75924ec82ad52411397b0330294a95acaad2/examples/demo/streaming/media_devices_manager/manager.js#L326
https://github.com/flashphoner/flashphoner_client/blob/319c75924ec82ad52411397b0330294a95acaad2/examples/demo/streaming/media_devices_manager/manager.js#L436
https://github.com/flashphoner/flashphoner_client/blob/319c75924ec82ad52411397b0330294a95acaad2/examples/demo/streaming/media_devices_manager/manager.js#L354

previewStream = session.createStream({

}) .on(CONNECTION_QUALITY.UPDATE, function (quality, clientFiltered,
serverFiltered) {

updateChart(quality, clientFiltered, serverFiltered,
playConnectionQualityStat) ;
1)

previewStream.play();

dhyHKUMS 06HOBNEHMA rpadurKkoB code

function updateChart(calculatedQuality, clientFiltered, serverFiltered,
connectionQualityStat) {
var timestamp = new Date().valueOf();
connectionQualityStat.connectionQualityUpdateTimestamp = timestamp;
connectionQualityStat.chart.updateChart(clientFiltered,
serverFiltered);
connectionQualityStat.quality = calculatedQuality;

}

3. YcTaHoBka kayectBa kaHana B [N ecnv cob6biTve [ONEG R MV SR ROTNI=
He NPUXoANT
npu nyénunkaumm code

function loadStats()
if (publishStream) {

if(new Date().valueOf() - CONNECTION_QUALITY_UPDATE_TIMEOUT_MS >
publishConnectionQualityStat.connectionQualityUpdateTimestamp) {
publishConnectionQualityStat.quality =
CONNECTION_QUALITY .UNKNOWN;

}

HpMBOCHpOM3BeAeHMMCOde

function loadStats() {
if (previewStream) {

if(new Date().valueOf() - CONNECTION_QUALITY_UPDATE_TIMEOUT_MS >
playConnectionQualityStat.connectionQualityUpdateTimestamp) {

publishConnectionQualityStat.quality =
CONNECTION_QUALITY.UNKNOWN;
}



https://github.com/flashphoner/flashphoner_client/blob/319c75924ec82ad52411397b0330294a95acaad2/examples/demo/streaming/media_devices_manager/manager.js#L371
https://github.com/flashphoner/flashphoner_client/blob/319c75924ec82ad52411397b0330294a95acaad2/examples/demo/streaming/media_devices_manager/manager.js#L826
https://github.com/flashphoner/flashphoner_client/blob/319c75924ec82ad52411397b0330294a95acaad2/examples/demo/streaming/media_devices_manager/manager.js#L862

4. 0TobpaXkeHne KayecTBa KaHana
npu ny6nmkaumm code

function loadStats()
if (publishStream) {

if (publishConnectionQualityStat.quality !== undefined) {
showStat({"quality": publishConnectionQualityStat.quality},
"outConnectionStat");

}

npu BocrnpousBegeHumn code

function loadStats() {
if (previewStream) {
if (playConnectionQualityStat.quality !== undefined) {

showStat({"quality": playConnectionQualityStat.quality},
"inConnectionStat");

}

dbyHKUMS oTo6paXxKeHnsa kayecTBa code

function showStat(stat, type) {
Object.keys(stat).forEach(function(key) {
if (typeof stat[key] !== 'object') {
let k = key.split(/(?=[A-21)/);
let metric = "";
for (let i = 8; i < k.length; i++) {
metric += k[1i][@].toUpperCase() + k[i].substring(1) + "

}
if (S("#" + key + "-" + type).length == 0) {
let html = "<div style='font-weight: bold'>" +
metric.trim() + ": <span id='" + key + "-" + type + "' style='font-
weight: normal'></span>" + "</div>";

S("#" + type).append(html);
} else {
S("#" + key + "-" + type).text(stat[key]);

}



https://github.com/flashphoner/flashphoner_client/blob/319c75924ec82ad52411397b0330294a95acaad2/examples/demo/streaming/media_devices_manager/manager.js#L843
https://github.com/flashphoner/flashphoner_client/blob/319c75924ec82ad52411397b0330294a95acaad2/examples/demo/streaming/media_devices_manager/manager.js#L878
https://github.com/flashphoner/flashphoner_client/blob/319c75924ec82ad52411397b0330294a95acaad2/examples/demo/streaming/media_devices_manager/manager.js#L884

TecTupoBaHue
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[na Tecta ncnonbsyem:

WCS 5.2.409 unmn HoBee

npumep Media Devices B 6paysepe Chrome

KaHan NnponyckHowm cnoco6HocTbio 100 M6UT/C Ha 3arpysKy 1 BbIFpy3Ky

WMHCTPYMEHT OrpaHMY€eHnsi NPOMNyCKHOM CNOCOGHOCTM KaHana, Hanpumep, winShaper Ha
Windows nnn Network Link Conditioner Ha MacOS

.Nyénukyem n urpaem notok 720p B npumMepe Media Devices

Media Devices

Video stats Local Player Video stats
Codec: H264 Codec: H264
Codec Rate: 90000 Codec Rate: 90000
Fir Count: 0 Fir Count: 0

Pli Count: 2 Pli Count: 2

Nack Count: 0
Packets Sent: 22877
Bytes Sent: 22689293

Nack Count: 0
Packets Received: 11748
Bytes Received: 12118656

Height: 720 Packets Lost: 0

Width: 1280 Height: 720

Bitrate: 5407720 Width: 1280

Audio stats Bitrate: 5521368
Codec: opus Audio stats

Codec Rate: 48000 1280x720 1280x720 Codec: opus

Packets Sent: 2111 Codec Rate: 48000
Bytes Sent: 196162 test Stop test Stop Packets Received: 1110
Bitrate: 37808 Bytes Received: 102910
Connection PUBLISHING PLAYING Packets Lost: 0
Quality: PERFECT Bitrate: 37712

Connection
Quality: PERFECT

wss://centos1.flashphoner.com:8443 Disconnect

Timeout 1000 msec

ESTABLISHED

OTo6paxaeTcst kKayecTBo KaHana [gag=2el 1,15 BocnponsBeaeHus v ny6avkauum

CMOTpVM rpacukm 6UTpeinTa ny6aMKaLmm u BOCNpoU3BEAEHUS MPU XOpPOoLLEeM KaHane

< Play audio
v Send Audio

Play bitrate chart m
Publish bitrate chart m
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OrpaHnymBaeM ncxoasauinim Tpaduk 4o 768 K6GUT/C, UMUTUPYSA TUNNYHOE NOAKJIFOYEHNE
no 3G



https://flashphoner.com/downloads/builds/WCS/5.2/FlashphonerWebCallServer-5.2.409.tar.gz
https://github.com/WPO-Foundation/win-shaper
https://nshipster.com/network-link-conditioner/

Video stats Local
Codec: H264

Codec Rate: 90000

Fir Count: 0

Pli Count: 8315

Nack Count: 1562
Packets Sent: 410527
Bytes Sent: 408125317
Height: 720

Width: 1280

Bitrate: 4171488

Audio stats
Codec: opus
Codec Rate: 48000 1280x720

Packets Sent: 40545

Bytes Sent: 3618193 test Stop
Bitrate: 37200

Connection PUBLISHING

Quality: BAD

KayectBo KaHana ny6nukauum c [JEgael MeHseTcsa Ha
Mpaduk 6uTpeiiTa Ny6aAMKaLMN BbIFIAAUT Ceay oM 06pasom

Publish bitrate chart m

[ Serverbitrate [ ] Client bitrate
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9. CHMMaeM orpaHuMyeHne KaHana, CMOTPUM rpadukm 6uTpeiTa ny6ankauum
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Bitrate comparison
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Publish bitrate chart m

[ Serverbitrate || Client bitrate

10:55:45 am 10:55:55 am 10:56 am

[Mocne Toro, Kak Fpad)MKM BHOBb CXOOATCA, 0To6pa)KaeTc9-| KayecTBO KaHana

VN UTENVUN PERFECT

10. OrpaHnymnBaeM BxoasaLmnn Tpaduk fo 768 kéut/c

Player

1280x720

test Stop

PLAYING

Video stats

Codec: H264

Codec Rate: 90000

Fir Count: 0

Pli Count: 81

Nack Count: 0

Packets Received: 266189
Bytes Received: 271314911
Packets Lost: 0

Height: 720

Width: 1280

Bitrate: 145864

Audio stats

Codec: opus

Codec Rate: 48000
Packets Received: 33312
Bytes Received: 2967388
Packets Lost: 0

Bitrate: 31032

Connection
Quality: BAD

KayecTBO KaHana BocnpoussefeHua ¢ [gaig=2el meHaeTca Ha BUOHDbI d)pVI3bI n

aptedaKTbl N306paXkKeHnst




11.

Mpaduk 6UTpeiiTa BOCNPOM3BEAEHUA BbIrNAANUT Criefyolnm o6pas3om

v Play audio

Play bitrate chart m

[ Serverbitrate [ | Client bitrate
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CHMMaeM orpaHuYeHmne KaHana, CMOTpUM rpadmku 6UTpenTa BOCNPOU3BEAEHUS

v Play audio

Play bitrate chart m
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Mocne Toro, Kak rpaduKmn BHOBb CXOAATCA, 0TOBpaXaeTca KauecTBO KaHana
BocnpousseaeHns [FaNaa0

PekomMeHaaumm Ny6/IMKYOLWMM KIIMeHTaMm

Ecnu kayecTBO KaHasna avarHoctupyetcs Kak [Fag=ey vnv [oeh), 1o o3HayvaeT, uTo
NPOMNyCKHOWM CMOCO6GHOCTM KaHana AoCTaTouyHO A1 Ny6anKauum noToka ¢ TeKyLumMm
paspelleHnemM 1 6UTPeRToM.

Ecin KayecTBO KaHana ycTonunso namennnoch Ha (1, nponyckHoi cnoco6HocTH
He[0CTaTOYHO, NOANUCYMKU HaBNOAAKT NPo6aeMbl. PeKoMeHayeTca CHUXaTb BUTPEeNT 1/
WK paspelleHne ny6MKaLmm, eciim 3T0 BO3MOXHO.

Ecnu kavyecTBO KaHana yctonumso namenunnoco Ha (NGO, Buaeo nakeTbl He JOXOAAT A0
cepBepa. PekoMeHayeTcs ony6nMKoBaTb MOTOK 3aHOBO.

PekoMeHAaUmMm noanucymkam

Ecnu kayecTBO KaHana AnarHoCTUpyercs Kak vnu [@), sTo osHayvaeT, YTO
MPOMyCKHOWM CNOCOBHOCTU KaHasia OCTaTOYHO As NPOCMOTPa NOTOKa C TeKYLL MMM
paspeLleHnemM n 6UTpeinToM. Ecnm npu BOCNpousBeaeHnn NoToka B 3TOM Cllyyae
HabnoAatoTCA NPO6/1eMbl, BEPOSATHbBIA MX MCTOYHUK HAXOAUTCS Ha CTOPOHE Ny6nMKaLum.

Ecnn KayecTBO KaHana ycTonunso namennnoch Ha (1, nponyckHo cnoco6HocTH
HeloCTaTOYHO, HabntogatoTes Gpusbl U apTedakTbl N306paxkeHns. PekomeHayeTcs
3anpocuUTb NOTOK C 60/1€€ HU3KUM BUTPENTOM U/UNKN paspeLleHneM, eCln 3TO BO3MOXHO.

Ecnu kavecTBO KaHana yCTOVI‘-IVIBO namMmeHunocb Ha ELLGIIIN, Bnaeo NakeTbl HEe 4OXOOAT OT
cepBepa. PeKOMeHD,yeTCFI nepenoaKno4YnUTbCA U nepe3anyCtuTb BOCNpon3BeaeHne NoTokKa.



