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AHOHC

He oyper:
- basoon nHpopmauum
- Yctpouctea ExoPlayer

byper:
- Habop yny4ywenun ona ExoPlayer
- [NonesHble onwky, ynyyiarLine npoms3BoanTeNIbHOCTb

YpoBeHb NOAroTOBKMU:
- [nsa Tex, kto korga nndo pabotan ¢ Exoplayer



O yem noroBopum

T3 n TpeboBaHMA, NPOTOKOSbI Pa6oTa ¢ npo6neMHbIMM KoieKamm

OnTummsaumsa npourpbiBadua VOD Kak Exoplayer BbibupaeT Kogeku
[NepekntoveHne kavecTBa OTKMIOYEHNE MPOBNEMHBIX KOAEKOB
ayano/Bmaeo

OTKNtoYeHMEe NPOBNEMHbIX
BbicTpble 3aknagku npodpunen Kkogeka

KewunpoBaHue maHndgecTa

NMpoaBuHyTbie PYHKLUN
OnTuMusauusa npourpbiBaHus Live npourpbIBaHnA
BUOeo

DefaultLoadControl

[lepemoTKa



O yem noroBopuMm

T3 u TpeboBaHUA, NPOTOKONbI



T3 n TpeboBaHuA, NPOTOKONbI

Streaming server
(DASH)

OT1obpaxeHune Ul oT bpenmBopka

Android nneep no 3anpocy ppenmseopka

YnpasneHue n coop nudopmauum ¢ nneepa

DASH — nnennucTtbl

Live n VOD

DRM Widevine

BbICcTpoe nepekrntodeHne mexay ctpumammn ~ 2.3 non-encrypted,
3.2 encrypted

[UI Framework ]

{E’ ExoPlayer

|

Android TV g

Android App

NGk WN=




T3 n TpeboBaHuA, NPOTOKONbI
DASH

[TpenmyuiecTtea:

PaboTaeT ¢ NntodbbiMn Kogekamu

[MoppepxmnBaet sBce DRM TexHonorum

[TopooepXmBaeT NO3NLMOHUPOBaHME, NepeMoTKy (ObicTpee Yem B HLS)
[Togoepxka peknambl
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DASH
CtpykTtypa maHudecta
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CtpykTtypa maHudecta

/ Media \

Presentation o ™\ / \ / Segment Info \
Description Period ID 2 Adaptation Set 1 duration = 60 sec
start = 60 sec P -
e - p
Ptel:tOd E)D 1 g . ( — R - , Initialization Segment
start = 0 sec . epresentation : '
Adaptation 5 Mbps P L http://ex.com/il.mp4 )
o D J/ Set 0 1\ J K ” -
a J o Media Segment 1
. : s N .
(PeriodID2 | A N | Representation 2 |~ [Segment Info J start = 0 sec
start = 60 sec | Adaptation || 2 Mbps _ http://ex.com/vi.mp4 )
! \ J
\_eee J Set 1
N\ / e a \ / ( Media Segment 2
Representation 3 start = 15 sec
500 kbps (_ http:/lex.com/v2.mp4 )
\ / " J
( Media Segment 3

\ / start = 30 sec
K\ http://ex.com/v3.mp4 //




O yem noroBopuMm

OnTumunsaumsa npourpsisaimna VOD

lNepeknoyeHne KayecTBa
ayauo/Bngeo

BbICTpble 3aKnagku
KewnpoBaHue maHudgecrta
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OnTumusauma npourpbiBaHmna VOD

YTo BaXkHO ANst NpourpbiBaHMs?

BbICTpbI CTApPT NpPOUrpbIBaHUA
OnTmMmanbHOE Ka4yecTBO C y4ETOM CETU
BO3MOXHOCTb COXpaHEHUA TEKYLLIEN NO3NLUN HE BO Bped Npon3BoaAUTENbHOCTH
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OntTumusauma npourpoiBaiua VOD

MNepeknioyeHne KayecTBa ayamo/Bnaeo

LWar 1. AgantneHbIn BbIGOp KayecTsa.

[ TrackSelection.Factory }

-

TrackSelector ] [ BandwidthMeter

~

S/

ExoPlayerFactory

DataSource.Factory

l

-

MediaSource.Factory

ExoPlayer
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OnTumusauma npourpsiBaiua VOD

I'IepeKmo'-leHMe KadyeCcTBa ay.quo/BM.qeo
Lar 2. Beibop nogxoga

BandwidthMeter TrackSelector
B6a3npyeTcs Ha Ka4yecTBe CeTH MNOSHbIN KOHTPOJSIb BblIDOpa Tpeka
MO>HO BblOpaTb KAQ4eCTBO Ha cTapTe Knacc OOCTYMNeH Ans HacnegoBaHus

(Hanpumep cpeaHee)
knacc final



OnTumunsauumsa npourposiBavmnsa VOD

I'IepeKmoquMe KadecTBa ayp,uo/BMp,eo
LWar 2. Beibop noaxona

DataSource.Factory

l

[ BandwidthMeter MediaSource.Factory

[ ExoPlayerFactory ExoPlayer
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OntTumusauma npourpoiBaiua VOD

I'IepeKmoquMe KavyecTBa ay.qwo/BM.qeo
Lar 3. KactomHbin TrackSelector

class ExtendedTrackSelector (
context: Context,

) : DefaultTrackSelector(ExtendedAdaptiveTrackSelection.Factory(...)) {
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OntTumusauma npourpoiBaiua VOD

I'IepeKmoquMe Ka4vyecCcTBa ay.qwo/BM.qeo
Lar 3. KactomHbin AdaptiveTrackSelection.

class ExtendedAdaptiveTrackSelection private constructor(...)
: AdaptiveTrackSelection(...) {
var useMinBitrate: Boolean = true

override fun getSelectedIndex(): Int =
if (useMinBitrate) {

(0 until length).minByOrNull { getFormat(it).bitrate }
} else { super.getSelectedIndex() }

19



OntTumusauma npourpoiBaiua VOD
KewnpoBaHne maHudecrta
3arpyska maHudecta ~ 1,5 cekyHa

Koroa mbl MOXeM 3akewwmpoBaTb MaHUdecT?
OH HE gnHamunyeckun

Ecnu nnennnct DASH.
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OntTumusauma npourpoiBaiua VOD
KewnpoBaHne maHudecrta

THE UAOH DUV MOW! PREUCT PRESINTS

Big Buck Bunny, Animation, 2008, 10 min

Big Buck Bunny (code-named Project Peach) is a
2008 short computer-animated comedy film
featuring animals of the forest, made by the
Blender Institute, part of the Blender Foundation

Play Trailer

WIVW BIGBUCKBUNNY.ORG

e P G S G g ——
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OntTumusauma npourpoiBaiua VOD
KewnpoBaHne maHudecrta
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OntTumusauma npourpbiBaHma VOD

KewunpoBaHune maHudgecTta

LWar 1. KoHuenT

Ul Framework Server Player
get manifest Url \
7
create Player .
>
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OntTumusauma npourpbiBaHma VOD

KewunpoBaHune maHudgecTta

LWar 1. KoHuenT

Ul Framework

Server

Player

get manifest Url

create Player

return Url

play video

onFirstFrame
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OntTumusauma npourpbiBaHma VOD
KewunpoBaHune maHudgecTta

LWar 1. KoHuenT

Loader

Ul Framework Server Player
get manifest Url | :
= '
create Player :
S
“
return Url E
play video -
-\

onFirstFrame

If (N0 cache manifest)

else

loadManifest

playWithManifest
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OntTumusauyuma npourpoisaiuna VOD

KewunpoBaHne maHudecrta
War 2. Co3pagum Loader

class ManifestlLoader MediaSourceFactorySet.ManifestCache
ManifestCacheInterface

private val manifests = SparseArray<DashManifest

override fun download(uri: String Int
val manifest: DashManifest

manifest DashUtil.loadManifest(dataSourceFactory.createDataSource

Uri.parse(uri

manifests.put(nextID, manifest
return nextID

26



OntTumusauyuma npourpoisaiuna VOD

KewnpoBaHme maHudgecra
LWar 3. Cosgaoum ceoro MediaSourceFactory

[TrackSeIection.Factory] ( DataSource.Factory ]

-

TrackSelector ] [ BandwidthMeter

-

ExoPlayerFactory —{ ExoPlayer J

27



OntTumusauyuma npourpoisaiuna VOD

KewnpoBaHme maHudgecra
LWar 3. Cosgaoum ceoro MediaSourceFactory

/**

* It is created by analogy with

* {@link com.google.android.exoplayer?2.source.DefaultMediaSourceFactory}
*/

class MediaSourceFactorySet(val manifestCache: ManifestCache)

: MediaSourceFactory {

interface ManifestCache {
fun getCachedManifest(id: Int?): DashManifest?
}
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OntTumusauyuma npourpoisaiuna VOD

KewwunpoBaHue maHugecra
LLar 4. lNoctponm cBaA3b mexay Loader u MediaSourceFactory

override fun getCachedManifest(id: Int?): DashManifest? =
if (id !'= null) manifests[id] else null
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OntTumusauma npourpoiBaiua VOD

KewnpoBaHne maHudecrta
LLar 5. Kak Ha4yaTb npourpbiBaHne C K3LUNPOBAHHLIM MaHUpecTom?

public DashMediaSource createMediaSource(DashManifest manifest,
MediaItem medialtem)
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OntTumusauyuma npourpoisaiuna VOD

KewnpoBaHme maHudgecra
LLar 6. Peanusyem npourpbiBaHue C 3arpy>keHHbIM paHee MaHUJeCcToM

val uri = properties.uri

uri.host?.toIntOrNull()

return factory.createMediaSource(manifest, medialtem)
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OntTumusauma npourpbiBaHma VOD
KewunpoBaHune maHudgecTta

NTorosbin Flow

jyes

Customer library Server JNI Player MediaSourceFactory Manifest Loader

get manifest Url \
-~ ‘ i i i
creatie Player : ~ i i i
H =,  create Player _ | ' '
i ‘ ~\ i i
i ‘ i create factory ~ i
i ‘ i =\ init i
return Url | ' ' : —
E play video \ ‘ ’ ‘
i * i i i
. setvideoUrl _ |
' ' /| '
i ‘ i ~ ” "
: : : > check manifest _ |

: ! : : f no
| : i createMediaSource from scratch |
createMediaSource with manifest :
onFirstFrame ; < ! A
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OntTumusauma npourpoiBaiua VOD

BbiCcTpble 3aKnagku

Playback stopped at 25 sec

Bookmark

|

Playback stopped at 25 sec I

20 24 28 Timeline (sec)
Quick Bookmark
|
|
I I I I
20 24 28

Timeline (sec)
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OntTumusauma npourpoiBaiua VOD
BbiCcTpble 3aKnagku

bepem npencraeneHne cermeHTta Yyepes VideoFormat

if (adaptationSet.type == C.TRACK_TYPE_VIDEO) {
for (represenation in adaptationSet.representations) {
if (represenation.format.id == videoFormat.id) {
if (represenation
is Representation.MultiSegmentRepresentation) {
return represenation
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OntTumusauma npourpoiBaiua VOD
BbiCcTpble 3aKnagku

[laem OocCTyn K pa3amepy cermeHTa

val num =
segmentRepresentation.getSegmentNum(periodPositionUs.second, ...)
return C.usToMs(segmentRepresentation.getDurationUs(num, ...))
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OntTumusauma npourpoiBaiua VOD
BbiCcTpble 3aKnagku

[Haem AOCTYIM KO BpeMeH Ha4dalla CerMeHTa

val num = segmentRepresentation.getSegmentNum(periodPositionUs.second,
return C.usToMs(segmentRepresentation.getTimeUs(num))
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OntTumusauma npourpbiBaHma VOD

MoaBeanem urtor

[Onsa 6bicTporo ctapta VOD eCTb HE CIOXHbIE U HE TPYOOEMKME CrOCOObI:

TrackSelector 1 BbIDOP MMHMUMANBHOIO Ka4ecTBa Ha cTapTe
KewunpoBaHue maHngecTa

3a|<nau,|<|/| TOJ1bKO MO Ha4ally YaHKa
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O yem noroBopuMm

OnTumunsaumsa npourpbiBaHus Live
BUOeo
DefaultLoadControl
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OnTuMmusaumsa npourpbiBaHus Live Bngeo
OcobeHHOCTU Live cTpuma

Unix epoch Playback position Default position Current real-time

| | | |

~

Live window

S

Timeline



OnTuMmusaumsa npourpbiBaHus Live Bngeo
OcobeHHOCTU Live cTpuma

Unix epoch

|

Playback position Default position Current real-time

4

1 !

S

Live window

~—

Player.getCurrentPosition()

Timeline
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OnTuMmusaumsa npourpbiBaHus Live Bngeo
OcobeHHOCTU Live cTpuma

Unix epoch Playback position Default position Current real-time

1 | | |

Live window

S
—

Timeline

Player.getCurrentPosition()

Player.getDuration() = Window.getDurationMs()
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OnTnmusaumsa n
OcobeHHOCTM Live

Unix epoch

|

pourpbiBaHus Live Bugeo
cTpumMa

Playback position Default position Current real-time

| | |

S

>

|

Live window

Timeline

Player.getCurrentPosition()

+—r

Player.getDuration() = Window.getDurationMs()

“+

Window.getDefaultPositionMs()

-—
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OnTuMmusaumsa npourpbiBaHus Live Bngeo
OcobeHHOCTU Live cTpuma

Unix epoch Playback position Default position Current real-time

1 'l | l

—

( E
L | Live window

Timeline

Player.getCurrentPosition()

Player.getDuration() = Window.getDurationMs()

Window.getDefaultPositionMs()

Window.windowStartTimeMs

Window.getCurrentUnixTimeMs()
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OnTuMmusaumsa npourpbiBaHus Live Bngeo
OcobeHHOCTU Live cTpuma

Unix epoch Playback position Default position Current real-time

‘ | | |

-~

Live window

~

Timeline

Player.getCurrentPosition()

e

Player.getDuration() = Window.getDurationMs()

-

Window.getDefaultPositionMs()

Window.windowStartTimeMs

Window.getCurrentUnixTimeMs()

Player.getCurrentLiveOffset()
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OnTuMmusaumsa npourpbiBaHus Live Bngeo
OcobeHHOCTU Live cTpuma

HeT duration
NnHammnyeckmn maHndgect
MoryT ObITb Npobnemsl ¢ Byddepunsaunen

BaxXHO He oTcTaBaTb OT NanB TOYKM Oaxe Nnpn NSAMEHEHUAX CETU

45



OnTuMmusaumsa npourpbiBaHus Live Bngeo
bydhdepusauma n DefaultLoadControl

public class DefaultLoadControl implements LoadControl { BUffering...
public static final int DEFAULT_MIN_BUFFER_MS = 15_600;
public static final int DEFAULT_MAX_BUFFER_MS = 50_6000;

}

[To3BonsieT 3agatb MUH N MaKC NPOAOIIKUTENBHOCTL Oydhdepa B Mc,
KOTOPbIN AOMKEH BbITb 3anofiHEH AaHHbLIMU NpeXae YeM ckaymBaTb HOBYHO NOPLMIO OaHHbIX
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OnTuMmusaumsa npourpbiBaHus Live Bngeo
bydhdepusauma n DefaultLoadControl

public class DefaultLoadControl implements LoadControl {

public static final int DEFAULT_BUFFER_FOR_PLAYBACK_MS = 2500;

3afaeT npoLoSmKNTENbHOCTL BUAEO, KOTOpasa AOSHKHaA ObIThb
3abyddepusnpoBaHa nepen npourpbiBaHMEM B pesyrbraTe
OEenCcTBUM nornb3oBaTens (naysa-npourpbiBaHne unm seek)

Buffering...
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OnTuMmusaumsa npourpbiBaHus Live Bngeo
bydhdepusauma n DefaultLoadControl

Buffering...

50

buffer (sec)

15

2,5

O

Timeline
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OnTuMmusaumsa npourpbiBaHus Live Bngeo
bydhdepusauma n DefaultLoadControl

buffer (sec)

50

15

2,5

Timeline

Buffering...
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OnTuMmusaumsa npourpbiBaHus Live Bngeo
bydhdepusauma n DefaultLoadControl

buffer (sec)

50

15

2,5

Timeline

Buffering...
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OnTuMmusaumsa npourpbiBaHus Live Bngeo
bydhdepusauma n DefaultLoadControl

buffer (sec)

50

15

2,5

Timeline

Buffering...
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OnTuMmusaumsa npourpbiBaHus Live Bngeo
bydhdepusauma n DefaultLoadControl

Buffering...

public class DefaultLoadControl implements LoadControl {

public static final int DEFAULT_BUFFER_FOR_PLAYBACK_AFTER_REBUFFER_MS = 5000;

3agaeT npoaomKUTENbHOCTb BUAEO, KOTOpast AO0MKHA ObITb
3abyddepusnpoBaHa nepen NpourpbiBaHNEM B pe3dyrbTaTe OYUCTKU

byddepa (nosTopHON BYypdepusaumn)
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OnTuMmusaumsa npourpbiBaHus Live Bngeo
bydhdepusauma n DefaultLoadControl

public
public
public

public

static

static

static

static

final

final

final

final

int MIN_BUFFER_MS

15_000;

int MAX_BUFFER_MS

50_000;

int BUFFER_FOR_PLAYBACK_MS = 2500;

int BUFFER_FOR_PLAYBACK_AFTER_REBUFFER_MS = 50600;
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OnTuMmusaumsa npourpbiBaHus Live Bngeo
bydhdepusauma n DefaultLoadControl

public
public
public

public

static

static

static

static

final

final

final

final

int MIN_BUFFER_MS

e ;

int MAX_BUFFER_MS

50_000;
int BUFFER_FOR_PLAYBACK_MS = 2588 ;

int BUFFER_FOR_PLAYBACK_AFTER_REBUFFER_MS = 3868
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OnTuMmusaumsa npourpbiBaHus Live Bngeo
bydhdepusauma n DefaultLoadControl

MTor ananunsa n nogbopa napamMmeTpoB:

He pekomeHayeTcs ncnosnb3oBaTh pasHble 3HadveHusa minBufferMs n
maxBufferMs

YMeHbWwnTh 3HadeHne bufferForPlaybackMs onbITHbIM nyTem. Cnuviikom
3aHWKEHHOE 3Ha4YeHNEe YBENUYNT PUCK NOBTOPHOW Bydodpepusaumm
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O yem noroBopuMm

Pabota ¢ npobnemMHbIMu KogekamMu
Kak Exoplayer BbIOMpaeT Kogeku

OTKnoYeHne nNpoodrieMHbIX
KOO EeKOB

OTKnoYeHne nNpoodrieMHbIX
npocdunen Kkogeka
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PaboTa ¢ npobrieMHbIMU KOOeKaMU
Kak Exoplayer BbiOMpaeT Kogeku

[ MediaSource J [TrackSelectorj { Renderer J
MediaCodec
Renderer
API
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PaboTa ¢ npobrieMHbIMU KOOeKaMU
Kak Exoplayer BbiOMpaeT Kogeku

WTrackGroups( w findRederer (

MediaSource J vt TrackSelector J L Renderer
getDecoderInfos
{mimeType,
isSecure,
supportsTunneling}
MediaCodec
Renderer

API




PaboTa ¢ npobrieMHbIMU KOOeKaMU
Kak Exoplayer BbiOMpaeT Kogeku

[MediaSourceJ [TrackSelector} [ Renderer J

MediaCodec
Renderer
API

Produces selection
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PaboTa c npobnemMHbIMU KoageKamMu
OTKNno4YeHne NpoodrieMHbIX KOOEKOB

3auem?
Buaeo corruption Ha onpegeneHHOM Kogeke

Owwunbka BocrnponsBegeHnsa Ha onpeaeneHHoOM Koaeke

B Takmx cny4yasax MoXHO oTKasaTbcs OT ucrnonb3oBaHus HW kogeka B nonbzy SW

YacTo Takne npobnemsl device-specific
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PaboTa c npobnemMHbIMU KOogeKamMmu

OTKno4YeHne NpoodrieMHbIX KOOEeKOoB
LWar 1. Ceonn MediaCodecSelector

/ ExoPlayer \

e 3

MediaCodecVideoTrackRenderer

= J

f )

MediaCodecAudioTrackRenderer

A, J

MediaCodec API

Android Framework

________________________________________________________________________________
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PaboTa c npobnemMHbIMU KOogeKamMmu

OTKno4YeHne NpoodrieMHbIX KOOEKOB
LWar 1. Ceonn MediaCodecSelector

override fun getDecoderInfos(..): MutablelList<MediaCodecInfo> =
MediaCodecSelector
.DEFAULT
.getDecoderInfos(...)
.filterTo(ArrayList()) { mediaCodecInfo -> !isDisabled(mediaCodecInfo.name) }
.let { Collections.unmodifiablelList(it) }
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PaboTa c npobnemMHbIMU KOogeKamMmu

OTKno4YeHne NpoodrieMHbIX KOOEKOB
Lar 2. Otoaem Selector Renderer’y

val defaultRenderersFactory = DefaultRenderersFactory(context)
//BKnio4nM SW Kopekwu
defaultRenderersFactory.setExtensionRendererMode(...)

defaultRenderersFactory.setMediaCodecSelector(codecSelector)

val builder = SimpleExoPlayer.Builder(context, defaultRenderersFactory).build()
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PaboTa c npobnemMHbIMU KOogeKamMmu
OTknroYeHUue npoodbremMHbIX npodunen Kogeka

3auem?
Ecnu y oesanica Bcero ogmH Kogek
Ecnun Bce Kogekn paboTaroT HEKOPPEKTHO

[MepBbInt cnocob He nomor
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PaboTa ¢ npob6rnemMHbIMUN KOoAEeKaMu
OTknroYeHue npoodbriemMHbIX npodunen Kogeka

DataSource.Factory

l

[ BandwidthMeter MediaSource.Factory

[ ExoPlayerFactory ExoPlayer
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PaboTa c npobnemMHbIMU KOogeKamMmu

OTknroYeHUue npoodbremMHbIX npodunen Kogeka
LLar 1. Hacneagyemcsa ot DefaultTrackSelector

.filter { index ->
src.group.getFormat(index) .codecs?.let { codecs ->
disabledCodecs.none
{ codecs.startsWith(it, true) }
} ?: true
}.toIntArray(), src.type)
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PaboTa ¢ npobrieMHbIMU KOOeKaMU

OTKno4YeHne npobnemMHbIX npodgpunen Kogeka
LLar 2. [Nepenaem HoBbIN Selector B Player

val trackSelector = ExtendedTrackSelector(...)

val builder = SimpleExoPlayer.Builder(context, defaultRenderersFactory)

builder.setMediaSourceFactory(sourceFactory)
.setTrackSelector(trackSelector) .build()
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PaboTa ¢ npobrieMHbIMU KOOeKaMU
UTtor

B peweHun npobrniem ¢ BocnponssegeHneM meama ectb psig cnocobos
donnbTpaumn KogeKos:

[ToNTHOCTbLIO HE MCMoNb30BaThb KOAEK
OTKNIOYMTL onpeaeneHHblie Npodunm Kogeka

[na pacwmpeHna BO3MOXKHOCTEN BKIMIOUNTE SW Ko eKu
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O yem noroBopuMm

NMpoaBuHyTbIe PYHKLUN
npourpbiBaHuA
NMepemoTKa
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[MpoaBUHYTbLIE (PYHKLUMUN NpOUrpPbIBaHUA R 00:09:02; 15
[MepemMoTKa

[TocTaBneHHble nepea Hamu LEenu:

[MlepemoTka B cturne VHS ¢ nnaBHOW CMeHOM KaapoB

[lepemoTKka Bnepen v Hasaa

CmeHa KagpoB MMHUMYM pa3 B cekyHAay!

C uem NPULLIOCH CTOJIKHYTbCA.

Exoplayer He nogaepxmBaeT oTpuLLaTENbHYO CKOPOCTb NPOUTPbIBaAHNUS
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[MpoaBUHYTbLIE (PYHKLUMUN NpOUrpPbIBaHUA R 0010010215
[MepemMoTKa

Kak pewiaem?

3ameHsieM nepemoTky ExoPlayer’a ns kopobkm Ha seek

[Mpobyem SeekParameters ons ysennyeHnsa 4actoTbl KaapoB
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NMMpoaBUHYTbLIEe PYHKLUUN NpPOUrpbIiBaHUsA

lMepemoTKa
Lar 1. icnonb3yem SeekParameters

CLOSEST_SYNC
EXAGT
PREVIOUS_SYNC
NEXT_SYNC

\\.\,\.\4\,\4\4\4\,\,\,\.\.\,\,\.\,\.\.\.\,\,\4

Sync Point Seeking Frame Sync Point Sync Point
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NMMpoaBUHYTbLIEe PYHKLUUN NpPOUrpbIiBaHUsA

lMepemoTKa
Lar 1. icnonb3yem SeekParameters

CLOSEST_SYNC,

PREVIOUS_SYNC —AACT  NEXT_SYNC

Timeline
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NMMpoaBUHYTbLIEe PYHKLUUN NpPOUrpbIiBaHUsA

lMepemoTKa
Lar 1. icnonb3yem SeekParameters. Exact

prev + onFirstFrame .
closest + onFirstFrame ¢*
fast + onFirstFrame
exact + startChunk

exact + onFirstFrame
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NMMpoaBUHYTbLIEe PYHKLUUN NpPOUrpbIiBaHUsA

[NepemoTKa
LWar 2. Noyemy CLOSEST_SYNC He nomoraet?

CS = CLOSEST_SYNC
Pos = position to seek

Pos 1 CS1=CS2 Pos 2

20 24

Timeline
28
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NMMpoaBUHYTbLIEe PYHKLUUN NpPOUrpbIiBaHUsA

[NepemoTKa
LWar 2. Noyemy CLOSEST_SYNC He nomoraet?

prev + onFirstFrame
closest + onFirstFrame

00:17/09:56

- r ‘ -
- a
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NMpoaBUHYTbLIEe PYHKLUUN NPOUrpbIiBaHUA

NepemoTKa
LLar 3. PeweHne Ha 6a3e koadpduumeHTa nepemMoTKu

CustomDashChunkSource(...) {
override fun getAdjustedSeekPositionUs(positionUs: Long,
seekParameters: SeekParameters): Long {

val segmentNum =
representationHolder.getSegmentNum(positionUs)

val firstSyncUs =
representationHolder.getSegmentStartTimeUs (segmentNum)

return firstSyncUs + (positionUs - firstSyncUs) / DISPLACEMENT_FACTOR

a4



MpoaBUHYTbIe PYHKLUU NPOUTrPbIBaHUA

MMepemMoTKa
LLUar 3. PeweHne Ha 6a3e koaddpuruneHTa nepemMoTKu

pos 1 pos 2

|
—

Normalized pos
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MpoaBUHYTbIe PYHKLUU NPOUTrPbIBaHUA

MMepemMoTKa
LLUar 3. PeweHne Ha 6a3e koaddpuruneHTa nepemMoTKu

prev + onFirstFrame
closest + onFirstFrame
fast + onFirstFrame

4

00:17/09:56

% 4 ’
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[MpoaBUHYTbLIE (PYHKLUMUN NpOUrpPbIBaHUA
MMepemMoTKa

Utor

AVG

Exact Closest Fast
SeekPositions SeekTime SeekPositions SeekTime SeekPositions SeekTime

15993 617 102291 305 201066 203
22793 1762 105891 924 201866 203
25193 623 107891 514 203866 511
27993 717 113091 1339 205066 304
34793 1733 115491 621 206266 309
39193 1120 120291 1227 208666 627
42793 927 121491 307 210266 408

1071 748 366
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Q&A
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Kynukosa Hagexga
Nadezhda.s.Kulikova@gmail.com

https://t.me/KulikovaNadezhda
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