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e CyberAgent Developer Expert

HA/IN\—T =Tk
[/} https://ygoto3.com/ @) YA/ =T~z

oto3_ e Director of Device Engineering
e @ (#) AbemaTV

Career History

Graphic / Web Designer
Marketer

Web Engineer

Video Engineer

L

Product Manager


https://ygoto3.com/
https://twitter.com/ygoto3_
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' Developer

Experts

in Video Technology and Product Design
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Designing a Playback Client for INFFIL A X KRB X 51 TT
Large-Scale Live Sports Events E':; BB B T RS E L R— BALREGRERAT 5 BEREHE (

Technical Product Manager / Software Engineer
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IBC &li IBC - International Broadcasting Convention

IBC2024 IN NUMBERS: o MR RKDBUEREEAARF
45,085 125+ sz??:'l,s o IBC 2024 1% 9/12-9/15 [Th\(F+ TR
95 million o e o _ .
1,350+ S | o FI1%F-FLATILE L RAI ThHE
Exhibitors 140+ "
40 - 326 e :
Sl T 588 1,000+ oo, . .
9 o g (;ibjf;;j;:g;*ﬂ' %E*ﬁ H,Fﬂii‘-.”:t/ fﬂﬂél'f &D I‘i‘-.”:t
T2 S 000 633,259 — y
pppppppp 125 000 BC Show page views in Sept (20th Aug - 19th Sep) ;Eiﬁ%*ﬂ / E Hj@*iéﬁ
B e IBC 2024 45,085/ 1704 EH 1350
Wt 2t soom 45 IBC 2023 43,065/ 1704 = 1250
T 7 e 33 NAB Show 2024 61,000/ 163AEH 1300
Inter BEE 2023 31,702/ 37HE
. 120,000

\\\\\\\\ https://www.inter-bee.com/assets/dl/pd ////
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https://nabshow.com/2024/
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Al Spending
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RENLG Al FIAOERIC
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ia quarterly revenue, 2020-2024

. Nvidi ues continue to grow
g in 2024.
= Nvidia’s growth is correlated with the
2 rise in Al spending (and particularly
Generative Al) as its chips are used
to train Al models
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FAST 1%

o MFRHHELTE-FAST hi5lE

ZTDREZHAE

Business Environment
FAST channel market is maturing but continues to see growth

Unique FAST ch: it A .
i Live Sports and Collaboration

In August 2024, Fubo TV and Amazon Prime
partnered to launch Fubo Sports Network on Prime
Video Channels in Canada.

Amazon / Fubo TV

forward in our
ports content to
Canadian sports fans and provide them with
unparalleled

of the programming they crave

Ben Grad
SVP, strategic partnerships
(August 20;

BREDOHIEITHFLLIRERERDOEED
A~

Business Environment
Streaming maturity drives demand for new revenue sources

je

Subscriptions

Despite concemns with recent stabilization
of subscription numbers, Disney+
achieves QoQ uplift in Q2 2024

Advertising

The number of ad-supported offerings in
the industry has rapidly risen in 23%3.
though advertising has also been under
pressure due to macro headwinds
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Freely &1
)
everyone A
e BBC AL ELG>THESBIE TS VR
E Il ned by o ,

s 74—

D D o PSB(A#HHY—ERMEK) EHEMTAIIC

CJ ey ue

Championing free TV for all ° Everyone TV #H1iE L—Cz'-_jkjtijo

through PSB collaboration
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Freely [% Freesat & Freeview Z4.#i&

e > We operate 3 free TV platforms
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C2PA

® (C2PA = coalition for Content Provenance and Authenticity @ Coalition for
Content Provenance

o avF URELEEECET HEemn [ i

e arm, BBC. Intel, Microsoft, Truepic. Adobe
IEEMNFIDIZHIEE

o Hm#/N\—I3IF 2024 F9 A 20 BHER®D C2PA Technical specification
2.1

https://c2pa.ora/specifications/specifications/2.1/specs/. attachmenté%%eciﬂcation.Qdf
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s from and that it

Understand where the content come

hasn’t been edited since.
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BBBBBBB ging Experiences UX Study
Aleks Gojkovic et al.
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Issued by BBCon4 March
Verification checks
~ - o :
o IVTUVRLFEHIVKR—RUL

About this video
Completed by BBC Verify

About this video
The video shows people flee!
Cemetery in Port-au-Prince,

tery was first uploaded to
hat 1750G (1 250 local).

ing through the Grand
Haiti. (We have muted The video from the cemeé!
leadingly edited by a TikTok on Saturday 2 Marc!

the audio as it had been mis
social media user to include sounds of gunfire
We've matched the gravestones, a large tree and F ﬂ ;

existing images found Google

taken from an earlier video) Then it shows the
other landmarks to
of the

aftermath of an incident at Cabaret police station,
Maps for the Grand Cemetery. The direction

north of the capital
shadows observed indicates it was filmed in the
morning
o RICIED;
EME(CIESHIAFNT= C2PA A3 T —

2 Postedon

[2 Created
The audio on the video is not verified - much of the

6 Ma
s gunfire noise has been edited in from an older
» video not filmed in Haiti 0) *ﬁ
bbb |1:'he second video, of the police station, is from a 9 EIE
acebook post published on Sunday evening 3

al guidelines,
March. We fo!

i und no earlier versi i

i rs i

online. ions of this video




BBC [C&HIRELIFER

NewsLabs Verify Trial
Early trial results

1200 responses at this point

83% 96% 96%
of users say
of users say they

they trust the of users say
media more they found our found our

after seeing our Content - Content
Content Credentials Credentials
Credentials useful informative
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Richard Berger Chris Biandy Simon Crownshaw Weliford Dillard

CEO, MovieLabs Director, Strategic Worldwide Lead for Media CEO & President
Business Development, and Entertainment Avid

Microsoft

M&E, Games, and Sports
Amazon Web Services
\ Edd D Buzz Hays Patty Hirsch

Yoshi Takashima

z
it Phi
Head of Technology Global Lead EVP Consumer Digital & SVP, Advanced ol
Marvel Entertainment Platforms Technology Paramount

Industry Solutions Warner Bros. Discovery Sony Pictures
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e Amazon Prime Video VP
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@ Editorial Copilot (0)

O Actions % History (16)
0SC Newsletter number 61
‘

Spanish tennis stars Rafael Nadal and Carlos Alcaraz will compete

together in the men's doubles competition at the Olympic Games Paris

2024.

Speaking at a press conference on Wednesday (12 June), David Ferrer, the
captain of Spain's men's tennis team, confirmed that the pair would take to
the court at Roland-Garros when the men’s doubles competition starts on

EFDREETERICBE
DZTDEFOFHREIREL
BELT.EEEBDFEYIR
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Missed Degraded
ortunities UX

CAPABILITY VS SAFETY




ITVOD: LarvRThFEA

commendations

#1 Auto-generated content descriptions & personalised re

o ITVARBIRELTWLADOMN
LaxvkR
o HARAIFERLTTARYY

U _,,.nmm.m.,....d.. e T avEI—HIEICEE
o e e e i
unfold.

Improved Viewer experience ¥

s the perfect next binge-watch for you.
=454

with duegm
content © References other shows tehed
© Looks at mood and oltnrwu::lw.
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#2 Personalised sports highlights reel with Al commentary ;‘j..‘} oanyGiuerc
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o Credit: Peacock/NBCUniversal
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playing to Listening Ratio

‘9 Listening
of) Playing
fx re-Buffering

1 OO Tp 1 OO Tp where:

T, = playing time

PLR[y) = T, = T, T Tp T, = re-buffering time

T, = listening time

y 4
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Re-buffering per hour BEEES 36s 180 s
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Google Ad Manager
ITG In-Content Ad
castLabs SGAI
THEOads

Bitmovin Multiview
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castLabs SGAI

e SGAI = Server-guided Ad Insertion

o EEIN-HAMTERTS7IO—F
o HLS ~MD#& A — HLS Interstitials
o DASH ~®M#&E A — DASH Media Presentation Insertion
m 6th edition [CASFETHEDL
o LyHYr%J — SIMID
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Bitmovin Multiview Playback
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ITG In-Content Ad

Below diagram illustrated the logical workflow of the the Shoppable Ad lifecycle

Generate Ad creatives

Analyze video
Search products

« Sample video frames :
on video frame (timestamp) level
Generate ad creatives using

« Remove similar frames - GenAl
gDgtect oblecse Use objects, celeb ities, transcriptions, al d
« Detect celebrities 30,0009 Pl jes, transcriptions, 0
video summaries to generate online Nanous (gmp\ates specific to each
device, with version control

« Transcribe audio .

5 ho latf
« Generate video frame captions - GenAl shopping platiorm search keywords (Gerd)
« Summarize video (based on both visual

and audio cues) - GenAl
Shoppable SDK

Keywords (ex, pink leggings)

R Al 350 %

Deploy to production
|

o HR{%]&\%#_ e itk —
\ £ O Ij IN *E H:ll g@'aér | Video stream, Website, mobile, game ‘
o ,i: =] Pl:ﬁ T *ﬁ % o | \Embed SDK to your content ‘

o LEIIVIAT4T%E
FINART EIZHERK
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https://unsplash.com/@grmot?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/blue-and-white-signage-on-sidewalk-during-daytime-1S1QISyV0W0?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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To optimize costs for
offline streaming, focus on
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Per-Title Profile >>> BITMOVIN

A TIUOVEIZREEE
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Standard Profile Per-Title Profile




I—FyH DR IERIEEFEL
MPEG-2 /AVCZHEET HY)1—avi=b
3passho > Ra—F >>> BITMOVIN

e Bitmovin¥t g |
o [RIZESEBETH1/3DE yrL—MEIE

o

3-Pass Encoding uses an additional “look-a-head" step to analyze how the video asset can be encoded most efficiently
This leads to significant quality improvements, without increasing the bitrate
The technology enables you to reach viewers in low bandwidth environments

3-pass encoding is available for all codecs

3-Pass Encoding Workflow ‘

Bitmovin 3-
Ava. bitra

Bitmovin 3-pa
Avg. bitrate 1€
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@VisualOn
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61% bitrate reduction (2.8Mbps vs. 7.8Mbps)




BHEI) 21— DB
KBRBREBRET S50 T1 AR

Ny y 4



RKRESATREBEERADE=S)VTY)21—3>Y
telestrean

IQ Solutions Video Delivery Observability

ANEMOSTNAATOELEE
THEEREVATLERDHEE
HWORT L

c
@
o
5
1)
2
o)

t/“




KRBESATREEZZZADE=2)TI)1—3Y \

telestream

e JHMEDOMOST—AIILZEDRAT) Y Ak
o MEBEREBEDOROTIUIIX. ANEMELETE)I7L
DRABRILBERD /)77 AR R




KESATBEZXADZE=4) YY) a— 3>
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https://boro.elecard.com/projects/280/live_view
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Boro

e PIDEDEYLL—F

e  Continuity Counter Error, TimeStamp
DisCountinuty

e Audio Loudness

e MPEG-TS

e SCTE-35
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Boro

EPSNREEEIEICRG:E: T (Wi

D)IT7L D AEDHEEPSNR

Video
Monitoring

Elecard Boro Technology

Licensing models
Boro Service Cloud-based online service

Solution  On-premise software license

Tasks and Key features
Distributed monitoring of IPTV and OTT broadcasting
SRT and RTMP streaming monitoring for TV studios
Control of ad insertion and loudness
Optimization of the existing monitoring routines Live demo:
Verification of stream compliance with standards
Checking quality and tuning of video equipment

Analysis of OTT services in AllRenditions/Player modes

7 types of data layout

SRT, IPTV, and OTT streams recording by any trigger

Downloading of records from remote probes using WebRTC technology

®

L]

.

L]

]
@ Daily and weekly reports on service quality
L

[ ]
L]
L]
L

Notifications: SNMP, E-Mail, PagerDuty, Webhook, Telegram, sound
@ Integration: Akamai CDN, SAML-authentication, Control API, Dataminer

Protocols UDP, RTP, HTTP, DVB, HLS, MPEG-DASH, SRT, RTMP,
AWS DASH, NDI*

Video MPEG-2, AVC/H.264, HEVC/H.265

Transport/

Container MPEG-2 TS (SPTS/MPTS), fMP4

System Windows 8/8.1/10/11 64 bit, Server 2008/2012
requirements Linux 64bit + glibc-2.17

e:+1(323) 644-4063 sales@elecard.com www.elecard.com

Boro.elecard.com

Elecard Bor

Elecard

-
Video
Monitoring
Technology

Solution for UDP, RTP, HTTP, HLS, MPEG-DASH, SRT, RTMP, NDI* streams

monitoring

and measurement of QoS and QoE parameters. It is designed

to enable better video quality in all segments of the distributed networks
providing €asy access to analytics with regular reports generation.

Monitored parameters
QoS

Signal loss

Continuity Counter / MLR
Inter-Packet Arrival Time (IAT)
ETSITR 101 290
Download/Multicast/PID bitrates
In-depth HLS/DASH analysis
HTTP timings

Registration of source TP
MLT/MLS

Service Availability

QoE
@ Video freeze
® Timestamps discontinuity
® EPSNR
® SCTE-35 analysis
@ Video Thumbnails
® Frame capture by events
@ Video recording by events
® Audio and video decodability
® Loudness measurement
@ HDR headers detection
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EXZADE=Z)TI)a— 3>

178

KR

O-00——08 B
~—-0- @8- 8=
~0-000~-80-
- ~o0O- @-
00-00060~8
ooo-00—0
a-a-—a

~O--~-~B-8

- -

O-~00—-—0@8~
i~ —~O8@=
ooO-0000~

.a;j_,. «x
b ° -
‘ m”w.
¢ m“mm— rn.,u,. ,

(5304 Y

Video

(
Quality Analysis)V!) 21—

T—AR%{F-o1-VQA
>3y



KBS/ TREEXZZE=F) TV 1—2 a3 \

[FEAEDVQA Issueld.

e Black Screen
e Loss Audio, Audio Silence
e Freeze Frame
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H S :

Tz TRz R dVQA: simple to deploy, intuitive to use, economic to scale
e content-length
e HLS@OmM3u8

o BANDWIDTH
o  #EXTINF

ik touchstream
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Apply Statistics

Mean and Standard deviation during “norm al" encoder behavior

FEAVQA IssueH’
Content-Length(ZE %
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o TA—RHFELDTE

B3V —R AR R _ _ . : .
INBR , DRMAS AN AN ST dVQA: data-driven Video Quality Analysis

:E) * BE Innovative approach rapidly identifies the three most critical video quality issues:
THREN A BE

black screen, freeze frame, and audio loss
e VBROD&ERENIIEELGSE

512h%, CBRT DAL D) 2
: ©) : ofs
LLVAYRIREED &

Highly scalable
Resource efficient scales at a lower cost,
no hardware required, enabling monitoring of all
making it more efficient channels without
and cost effective decoding the video or
applying DRM keys

Data-driven
utilises monitoring
metadata instead of
hardware probes

il touchstream
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SRT READY & SRT PLUGGED

SRT Readystatus (and logo use) is reserved exclusively for SRT Alliance members who have integrated open source SRT
from GitHub into their solution. Members can leverage SRT branding in association with their SRT Ready products by
using the SRT Ready logo once SRT is made generally available in their shipping solution. As SRT Ready is a self-
certification, members are responsible for documenting each solution and their integration and interoperability with

SRT g SIRT

READY PLUGGED

SRT Plugged status (and logo use) is reserved exclusively for SRT Alliance members who have validated interoperability
of their products with third party SRT Ready devices and solutions within an SRT Alliance sponsored SRT InterOp
Plugfest event.
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SRT READY & SRT PLUGGED

SRT Readystatus (and logo use) is reserved exclusively for SRT Alliance members who have integrated open source SRT
from GitHub into their solution. Members can leverage SRT branding in association with their SRT Ready products by
using the SRT Ready logo once SRT is made generally available in their shipping solution. As SRT Ready is a self-
certification, members are responsible for documenting each solution and their integration and interoperability with

SRT g SIRT

READY PLUGGED

SRT Plugged status (and logo use) is reserved exclusively for SRT Alliance members who have validated interoperability
of their products with third party SRT Ready devices and solutions within an SRT Alliance sponsored SRT InterOp
Plugfest event.
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AWS MediaConnect® 7 A )LA—/\—

Failover support for source protocols in MediaConnect

The following table describes which source protocols support failover.

. M e rg e M O d e Protocol Does this protocol How many sources can Supported failover

support source failover? be added? modes

O 200)\/_ZX|\U—A€7_¢)0 1 ’Do)XI‘U_A RIST Yes Merge or failover

RTP Yes Merge or failover
® o a - RTP-FEC Yes Merge or failover
‘ \%ﬁ | a 6 o k ;g L/T: / \ 7 ‘y I~ b\ % é iﬁ = :E)j SRT listener Yes Failover only
SRT caller Yes 2 Failover only
o —
5 c’ ) (’ ) b-‘\ F%ﬁ 'z z I\ |) — !: %*ﬁ ﬁ Zixi pul No None - Zixi pull cannot Source failover is not
F | OW / \ J O be used as a source. supported

Zixi push Yes 2 Merge or failover

P Fa i I over M o) d e Zixi push for AWS Yes 2 Failover only

Elemental Link UHD

Fujitsu-QoS No 1 Source failover is not

o TSAI)AN)—LEtEAVA)AN)—LDEY cupported

CDI No Source failover is not
supported

g Z ST 2110 JPEG XS Source failover is not

supported

Entitlement flows Source failover is not

O—LLRGENYER BN YR—bSh TEL
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S—LUABYYEZETREICT S SRTRE#RD

RTP&ESMPTE200-7%E>71=Y

)a—3>
I a—43—Ehtt R FETEHOK

lIT“III_ﬂ_R

What is RTP?

The Real-time Transport Protocol is a network protocol for delivering

audio and video over IP networks.
+ RTP was first published 1996 and typically runs over UDP
« RTP has no error correction

« RTP adds a header with sequence number and timestamps

What is SMPTE 2022-7
. Seamless Protection Switching of RTP Datagrams

(receive from multiple redundant paths)

AN

WE ARE DIREKT

INTINOR

WE ARE DIREKT

Redundant SRT using SMPTE 2022-7
Using open standards RTP, SRT and SMPTE 2022-7

Recommended by Eurovision Services

Compatible with other products, for example EasyTools, Appear and Ateme

Al EI,Z,, SDI out
SRT
i l IP1 et ISP 1 ISP A
T e | " INTERNET e E A
i e i ISP 2 ISP B e P2
! \ over over e
il ore e MPEG-TS out

- ISP 1,2, A and B can fail without causing interruptions



S—LUABYYEZETREICT S SRTRE#RD
INTINOR

WE ARE DIREKT

PP N T s Ny W >

INTINOR

Redundant SRT streams using SMPTE 2022-7

Technical overview

NTAZNFEALTEHERRSNT2
K 0) Z l\ IJ _-lA 75\ E) RTP 0) :/_/7-?/ SRTISP 1 [RTP RTPj RT? RTP :‘ 'rr".'r:'-.e'.a from any RTP Input are inserted
; s al the correct position in the skew bufler

RESEFE-T IADAN —L% (S | | EAY
*%hjz SRT ISP 2 . RTB! RTP RTP\ RTPV e

=,



S—LUABYYEZETRRICT S SRTRE#ERD
INTINOR

WE ARE DIREKT

_Eurovisipn enhanced RTP over SRT
In combination with SMPTE 2022-7

Why?

EBUMSMPTE 2022-7%{# AL T- Make it possible to get a redundant stream from a combination of

1. Internet 1 (using SRT) + Internet 2 (using SRT)
o3 :I‘—ﬂ
RTP over SRT fE Rz 42 2. Internet (using SRT) +RTP over Fiber

3. Internet (using SRT) + RTP over Satellite

SRT “path redundancy” only covers above use case 1.

RTPZEESI=HIF7AN—  BELL—LLRAGYIYEZ A AT EE
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I O—453—DIEEIFHELY
txedgeZ{#E>TSRT(RTP,

SMPTE2022-7) TA> 2 xRk

Cloud{#|Tl¥MediaConnectZtxedge
[CEZMZHETHIEATEE(aws<—
TN TLA R TRE)

tx edge ground-to-cloud contribution

Enabli -to-
abling end-to-end redundancy and detailed per-hop monitoring

D coud Az

o5 208200

=
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ABEMATOEH
e EBUTRTP over SRT with SMPTE 2022- 7B HE B I TLND D THA
=
o AT AMEZITACloudfllEMediaConnect CH R—hkEhbE%
HELO DAV —EBFLNE

Ny



KREEB{EZXXAS MAINSTREAMING'
IyORYI—HERILFX AL ABR

KEFIEH—E ZF A A — (2 DAZNDEEZHES L—FTHHR—F

BBOTSAR—rIyD Rk
) — % HEaE | The Edge Advantage

o JMBEMYLETRIGHEHZE s
BEICL. JRRHE, NTH—T R
R KNRICHE

| Why Invest in private EDGE now?

ISP NETWORK

Peering
Point

100,000 viewers

100,000 streams

Broadcast moves to Available capacity is

((‘ Y> 2 2
ﬂl" Streaming shrinking Smart Origin Al Orchestrator

ispNETWORK ~ ~

D New services require low Real time interactivity and

Peering
latency VR Point

O - : 100,000 viewers

Smarter distribution is Less overhead and video

required centric delivery 1 stream

ISPs need to pivot their

A Value add Edge applications
business model

i A 4hle/11363.article

https://www.ibc.org/video/delivering:lix
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RKRABRBEZZAS broadpeak
Iy RYRNI—HETILF XA+ ABR

Multicast ABR architecture principle

BKE200 - Transcaster

Unicast to Multicast
@\ Multicast ABR Operator's (P High popularity
/3 N
&l Lo network >
[¢) ;
L_] Non-Multicast Low popularity
ABR Public network )

L H

On;fh_e-go

Content delivered only once to all users
Automated broadcast-broadband transitions, seamless to the end-device

Typically offloads ~90% of the unicast traffic




ABREEZXAS broadpeak
TySHybTI—HERILFHF AR ABR

Multicast ABRTEM{EZHUE S E Multicast ABR = Live streaming in “Broadcast quality”
THgIZT SV )a—ay

unicast peaks

S BEEREOEANLE

single Multicast stream
secured to all CPEs

ISP Network -
guaranteed QoE

to all streaming devices

Best of 2 worlds: ABR experience + Broadcast efficiency and quality

in particular for massive popular events
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broadpeak

IyORYRNI—HERILFXv A+ ABR

/87 A1)/ EURO 2024 TH— Latency

]~,= §.I-.‘|: > 1§ +  DASH CMAF-LL + MAB

3‘5 —C EE =] *  Used for Copa America and Euro 2024
* 2ssegments
* STBAndroid v12

e e B o €

ClaroZtv

MABR + CMAF

w5\
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Kﬁﬁﬁﬂﬁ’éii% broadpea
IySrybI—IETILFE LR ABR

DAZNMTL L -A431)7 roadpeak DAZN PERFORMANCE IMPROVEMENTS
DMABR%;E F [ON MABR CAPABLE DEVICES]
°® |S P 0) I‘%j ,r\y7 ‘ﬁ[] ;‘}ﬁ « Significant Reduction of ISP core traffic compared with Unicast
° l_ﬁ—w*ﬁ,ﬂfﬁ1$5ﬁ rl‘:l] J: » Significant Improvement in Customer Viewing Experience

» ~ Half Million Viewing Hours of mABR delivered in Spain

KPI Improvement VSE-T CIRR VPF-T Avg Peak

S > Rate
over Unicast in Spam Fewer Video Start Reduced Rebuffering Fewer Failures once

Failures started mABR take up is
i always at the highest
bit rates in ABR ladder

89 % 76 % 86% 1%

improvement improvement improvement improvement

* Improvement figures based on Conviva performance1 Mar 23 to 27 June 2023 @Eﬂ CONVIVA

/i
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2 0—/\)LEDiE$L 1T State of the Art

o ERR Al - Speech-to-Text R EANIEER K E KR L TWL
2HY, Text-to-Video 7k & & & 72 SEERER P

o SRFEFAN : LinkedIn ¥° TikTok 72 &Y — ¥ v )L X
T4 7HUGC ZFREET 2FE & LT C2PA DFIF

EEULHROHTVS

o ANX—yJHE :ZVWIAANPI—HY—.- TV
T—IXAVNEGEICELH ERNBT T —A
ZIRIFEETWRW
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y 4

' O—/\)LEhE$L1i7 State of the Art \

o AR Al - Speech-to-Text R EANIFEBRC ER L TW
ZhHY. Text-to-Video 7 & | F 12 SRERER PR

o SREEELAN : LinkedIn ¥ TikTok 72 &Y — 3 ¥ JL X
T4 7HUGC ZFRFET 2 F B & LT C2PA DFFE

ZEEULHROHTWS
e AN—YVJHE: ZWIANPI—HY—- TV

%‘
|
I

|

T—IXYNEGEICELA, KBRNBT z— &
ZIRIFEETWGW

[ABM Technol(
—
—‘-
Orchestration =

ﬂ

WFEERBRRNGEIT—XDAI—LTREORBEERERD 12
R AN IR EEZEEETEVSBRTRIIRRNZHEETS
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RYAR) Y IBIBIDLVE

e MEMBAIEKDR) I IFERICEBEINDDOHAIMNR
o T1Zh\, FREBITFEZLY
o HIEaRFDIERE

> N / 1;43461
| *ﬁ %; ( - Z I‘ 75‘ 75\ 75\ é 0) 75\ *‘77 . Featured Content e - —
® x%o)jj)(% ‘;4 e ..M?i)\

o ERHDMRAVHK
AT TA TR TFr— ER
J)a—3>
e VOLOGRAMS

ograms.com


https://www.volograms.com/

o HRLAIIZKD 2D EHEMNS 3D Ea—TUEERTHY)a— 3y

--- QASE—-



RYAR) Y IBIBIDLVE

e MEMBAIEKDR) I IFERICEBEINDDOHAIMNR
o T1Zh\, FREBITFEZLY
o HIEaRFDIERE

> N / 1;2461
. BEICARSEONDDHRYY e SR R
® x%o)jj)(% F e ..|"?§J'\

o HRDRITH
m AX—RIAVEFTEYTFr—9 %

s & ~
j U 1 v Trendy Superpowers |

e VOLOGRAMS ' P
o BRIEDRRE @®Q

n TI7VMDBEEFERMNRMEL

Trendy Volograms

L @

approves #Viv

Cam ino
Captured by @nico

ograms.com


https://www.volograms.com/

VV EEb{HFO %E 3% VV = Volumetric Video (7R') 2 AR o EiE]) \

W EKXERDT—3EET D
VV DR Ex iz =

e Point clouds
o VIATETIORFYT—RESATZAY A

Ny,



VV EE#QHFO %E 3% VV = Volumetric Video (7R') 2 AR o EiE]) \

W BEXERDT—5EETS
VV DR Ex iz =

e Point clouds
o VIATETIORFYT—RESATZAY A

SESELMEBNTOTSA IR BT TO—FTIZAIBAZRFE




VV EEb{HFO %E 3% VV = Volumetric Video (7R') 2 AR o EiE]) \

W ERBRDT—4EETD
VV DR Ex iz =

e Point clouds
o VIATETIORFYT—RESATZAY A

SESELMEBNTOTSA IR BT TO—FTIZAIBAZRFE

ITYDEKET IV IF—LEBNTT /AR #E

y B




VV O— B /A1TS5M4>

4 DNDED1—)L TR

Volumetric Capture

Volumetric Processing

'''

1
2
3. Volumetric Encoding
4. Decoding / Rendering

Volumetric Processing

B 1/
AR

TRANSMIXR



VV O— B /A1TS5M4>

4 DNED 21— )L TR

1. Volumetric Capture

2. Volumetric Processing
3. Volumetric Encoding
4. Decoding / Rendering

SNSRI TSAUITHIETESATTHBE

.



glTF

Khronos Group Inc. A\ RIET 3
3D T—ARATIFAILITF—< VYt

o A—TY—X 5
o :/_\/0)*%55,‘5 b\/ﬁlj >7\®ﬁ5£ material acce;sor
@E@Tﬁ*&%gt}:tb‘s—cgé exture bufferView
o Obj/FBX./STL BEDT7A LRI A ale
NEDT—HRESEGRL
e JSON Tigik
o —RMEY—ILTLIRE BENHES

https://aithub.com/KhronosGroup/alTF-Tutorials/blob/main/altfTutorial/gltf Tutorial_002-ZZZ#



https://github.com/KhronosGroup/glTF-Tutorials/blob/main/gltfTutorial/gltfTutorial_002_BasicGltfStructure.md

glTF

Khronos Group Inc. A\ RIET 3
3D T—ARATIFAILITF—< VYt

o FA—TY—X S
® :/_:/O)*giﬁ"b l/)@lj >7\®ﬁ5£ material acce;sor
ﬁgo)'l‘%iﬁéé\t\:tb‘nﬁgé exture bufferView
o Obj/FBX./STL BEDT7A LRI 1 ale
NEDT—HEEEEN
e JSON Tidit
o —RHIEY—ILTLREBITHLES

gITF Z VV Y7R—k9%KL5I1< /
LR TSR

https://aithub.com/KhronosGroup/alTF-Tutorials/blob/main/altfTutorial/gltfTutorial OO%Ithtructure.md



https://github.com/KhronosGroup/glTF-Tutorials/blob/main/gltfTutorial/gltfTutorial_002_BasicGltfStructure.md

VV-gITF

gITF extensions

gITF file format

gITF VV extension

® gITF ':[j: ngF @*%ﬁgbx#'_-?% oITF Volumetric

Video Controller

IR TESERD H D
o SO gITF RELERICTERLI-FZT
A %JE’\éJ:’)I ¥l o Bl FE
VVQITF AD 3D Ay aT—RIZHEDTY
AFvENDELSITE VW IL—LTH IS

FBAv a2 ID EHRER
EAEGEa—T v THiE A EE

VV O 1= DHi5k

https://sites.hslu.ch/immersive-rea}#EzZ4



https://sites.hslu.ch/immersive-realities/volumetric-video/

VV-gITF [Z&5 HTTP Streaming

HLS T VV-gITF AR)—32%

o WIRFyrUIIZHEIShTTYTO—
N
o W TIRFYEEZT7yIO—F
B H—/\—T m3u8 4K
B JLAY—IE m3u8 ZWE
o BB —HUIZWHEL VV-gITF 274U
FYRRLIZERET7AIL( giw) ET VT
mEN
m  gITF 45472k glvw & V-gITF
) A HoO0—K
TJLAV—ILVV Z# HLS EHIZATH




3D Ay a-aA—T VI L DELEDIF( DREE \

Draco EfENIHE (gITF Y R—rDa—Fvo—HlELT)
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o VWITF IZKBTILF TSV TA—LFRIREL VV 7 IILER
o VVgITF #47R—kLT- HLS BAIES R T LD LR

o 3D AV a-a—TYIIZEBAYAT—RFNLDDEFEL

Ny,



ERGAR) AN VI BEEEZRR T SO DEH \

o VVgITF [ZKBTILFITIVRITA—LRIGRIBER VV 77/ LR
o VVqITF #H7R—kL7= HLS BRIE S R T LD HEGR

o 3D AV a-a—TYIIZEBAYAT—RFNLDDEFEL

Bt DB M= HR5REL

\ BRMICZHENL VWV BEOEENRZITED
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TLE7 LAR—=YRIFRT—5TIVGHBIEBERXN)—22 5

e Comcast DIEETAT YL
o {12 BT Media and Broadcast, castLabs, Ateme 7 E DS
o I ERMELRFLULENDY—IvILATAT ERE
o 1-3#h2—~F vk
o NyTA2T DIRERIZH T R7EBIE
o IRE®DHTTP AR =3V T i, /TSRS FYZER
o WMBEVY)a—ia EFERLLAL
FRIREE TR ARIEEG R —5 7 ILIE i




DHEEERNOXRD—F BIEEEEERITOEL

IRIKDEFE HLS/DASH

S @ IBC2024 #ACCELERATORS2024
® 3 5$¢\ 0) E ﬁ WHERE DO HTTP STREAMING LATENCIES COME FROM?

https://cdn.asp.events/CLIENT_IBC_4ED0594D_5056_B739_542FB395BDA17423/sites/ibc-2024/media/Scalable-ULL-for-Premi I—AIex—GiIadi.pdf



DHEEERNOXRD—F BIEEEEERITOEL

AR D E AT
LL-HLS/LL-DASH @

o 79WFIEMEIE

IBC2024 #ACCELERATORS2024
FIRST STEP: LL-DASH /LL-HLS

Contribution encoding * Pipelining delivery
* Packaging and transmissions in e.g. 0.5s chunks
Mux (MPEG-2TS) + Allows much shorter player buffers

Contribution link (SRT) * Encoder delays algorithmically reduced to 1.5-3s

Distribution encoding
Mux (MPEG-2 TS w/EBP)

Linear trans-packager

CDN propagation .~
Player buffering I«:‘// \
| R

https://cdn.asp.events/CLIENT_IBC_4ED0594D_5056_B739_542FB395BDA17423/sites/ibc-2024/media/Scalable-ULL-for-Premi Final‘Alex-Giladi.pdf
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LL-DASH/LL-HLSHh SB35 EHIE 7 7 0—F

o AVTCIRANEIEHIR

o I IO—RALIERFREIEIRE

o BITAULHAXDMEN
o BERMRBEEOENRE

EBECHERELRFITSHDT7IO—F

\EE'C“%EHELT:H%FE]%?%»{"V—O)%EE%EO)Z%(:/ \wI7 DHEIBIE=IERIZ
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“SINGLE-GEN” Encoding

£ Bl = N 2 @ IBC2024 #ACCELERATORS2024
* yﬁx I\j‘/xj_I\EFB’%Lﬁ EDGE ENCODING (“SINGLE-GEN”)

[ R Wil <E
E ~ AR ﬁ 5% '“35 ﬁ” L * Edge encoding (“single-gen”) positions distribution encoders next to playout

* Reduction in latenc
Y “ Distribution encoding
* Improvement in quality

multiple rounds of transcoding reduce quality

* Less bandwidth on the edge-to-origin hop

DASH-IF Live Ingest « DASH-IF Live Ingest

* Transfers CMAF chunks using HTTP POST
* Eliminates muxing delay
* TR 101 290 -style rate constancy not needed

({ C MAF—G{% % * Flow control handled by TCP or QUIC
MPEG-TST %5FEI2&5

! . - sy N — 53
uRiplex:E EH|E
https://cdn.asp.events/CLIENT_IBC_4ED0594D_5056_B739_542FB395BDA1 7423/sites/ibc—2024/media/ScaIabIe—ULL-f%I—AIex—GiIadi.pdf

%

r”
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L3D-DASH

#ACCELERATORS2024

IBC2024
L3D-DASH: NEAR-INSTANT VIDEO PLAYBACK

e MPEG-DASH®M6th editionTT

-
=W
Low-latency low-delay extensions of MPEG DASH (upcoming 6 edition)

GOPREMICLIELIELE K
* Fine-grain random access (possibly frame-accurate)

Regular playback starts
(in 1920ms)

BA#E ER R (Join Time) D 5E #&
| 1800ms improvement '
|

/ ﬁ—*“/—‘(')l/-lzb“)l‘/ D Regular segments :
(current, 1920ms GOP) SR(’)
L — — | L)
Eﬁ tl:l A% -L\;"C— ID R'sj— Low-delay segments
1+

O

(new, 480ms GOP)

Low-delay segments

(new, 120ms GOP) ‘
960 ime, \ -
/

120 480

L3D playback starts )
(in 120ms)
https://cdn.asp.events/CLIENT_IBC_4ED0594D_5056_B739_542FB395BDA17423/sites/ibc-2024/media/Scalable-ULL-for-Premi Final‘Alex-Giladi.pdf

HFETER
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TEDER

IBC2024 #ACCELERATORS2024
DEMO

%E % . %l‘J 1 . 8 *I/\ 0) E L.-IE HIGHLIGHTS PERFORMANCE

* Single-gen encoding architecture ‘

* DASH-IF Live Ingest . . ) . .
e L3D-DASH * ~1s average improvement in tune-in and zapping times

1.8s contribution-to-glass latency (across US)

SDI Player
VideoClarity

Encoder DASH-IF LI JITP/origin

Ateme TitanLive Ateme NEA

BT (RAI)

Auth (Widevine)
CTS Grant/Deny

https://cdn.asp.events/CLIENT_IBC_4ED0594D_5056_B739_542FB395BDA17423/sites/ibc-2024/media/Scalable-ULL-for-Premi inal‘Alex-Giladi.pdf



DERERMORO—F BIEEEREERTOEIL \

REDT7VITT—k
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ACM MILE HIGH VIDEO

Leading Video Coding and Streaming Event Since 2016

Cable Center, Denver on Feb. 18-20



L3D-DASH Z#/>LEEfMI<

e L3D =Low-Latency & Low-Delay
e MPEG-DASH 6th Edition IZiBNE 5 F E D Extension
o EFA—13V
o LL-DASH EL_E® low-delay
m 2FLUUTOERE
s FBEARBERE S I AV CRISDEK
s IDRIIKFELLGEWVWLEEIL— KAk
o LL-HLS D E#utE

m LL-HLS O partial segment @)Y —X&H
= MPD EB#RAIVT DEEL




L3D-DASH: Low-Latency Low-Delay DASH \

e L3D-DASH THREIEN TS 2 DDE—F

>

o Low-delay €E—F

>

o Low-latency E—F

Ny y 4



L3D-DASH: Low-Latency Low-Delay DASH
Low-delay E—F

o AT4T -t A% partial segment IZHE]
e £ T partial segment [ IDR NbiRFES
o KXYMMNGIUR L-THOERERREIZT HIEITHELIZE—F

Normal S

representation

1t
Low-delay 1
1.}
tow-delay o JUNNENOANRNEENERNEENORNEERNNNENNEENENEENaEAEn

Segment Sequence

https://aithub.com/Dash-Industry-Forum/Dash-Industry-Forum.github.io/files/1 4887658/SDeCIaIPrdition. pdf



https://github.com/Dash-Industry-Forum/Dash-Industry-Forum.github.io/files/14887658/SpecialPresentation-6thEdition.pdf

L3D-DASH: Low-Latency Low-Delay DASH
Low-latency E—F

o Low-delay E—K&3ELD, partial segment [ IDR TR T A HIl#9% % 4L
o LL-HLS ERILZEZ A D partial segment = LL-HLS & H AT #E
o Segment sequence M IxFD partial segment A IDR THSHZEMNEH
o Segment sequence [ETUTL—FTHRI = FA4T T YyP D partial segment LE H ATRE

representation

Live-edge
representation



https://github.com/Dash-Industry-Forum/Dash-Industry-Forum.github.io/files/14887658/SpecialPresentation-6thEdition.pdf

L3D-DASH: Low-Latency Low-Delay DASH

TUoTL—FRF

<ServiceDescription>
<Latency min="750" max="4200" target="1250" referenceld="7"/>
<PlaybackRate min="0.96" max="1.04"/>

</ServiceDescription> KT AT
_ Segment sequence [Z 16 {#0) partial segment T
<Period> 14 + 1 @OET *Ak BRIhTL3

<SegmentTimeline>

<S t="546975158" d="172800" r="14" k="16"/>
</SegmentTimeline>

</Period>




L3D-DASH: Low-Latency Low-Delay DASH

e L3D-DASH THREIEN TS 2 DDE—F

o Low-delay E—F

>

o Low-latency E—Fk
o HTTP/3 T® partial segment F1Té51%

o 4B/D partial segment ZxhF K<ExEL . E7L Low-delay / Low-latency ZRIEEIZ
e Segment duration patterns

o SegmentTimeline ICHITAHBELEER DT AV MEREHIZS




L3D-DASH: Low-Latency Low-Delay DASH

[ Segment duration patterns
o H#W
m  SegmentTimeline I2§5(+% duration RIEDEEZZHS
. MEBLEFRORTAVNMERERZS
o BUANRDNNE—2FERNEETS

Pattern:
* 4 N-sample segments
* 1 M-sample segment

https://qithub.com/Dash-Industry-Forum/Dash-Industry-Forum.github.io/files/14887658/SpecialPresg 6thEdition.pdf

A



https://github.com/Dash-Industry-Forum/Dash-Industry-Forum.github.io/files/14887658/SpecialPresentation-6thEdition.pdf

L3D-DASH: Low-Latency Low-Delay DASH

Segment duration patterns 7 7L —r k1T

<Period>

<SegmentTemplate initialization="SRepre v T ANRD :"SRepresentationIDS/segment_STimeS.mp4"
timescale="90000" startNumber="817472154"p  I\3—>%& B 58">

<P d=" 180480" r="11"/>

<P d="176640"/>

<SegmentTimeline> Segment.S EXT
<S 1="546975158" r="146" [N i/ > ,%g_yigﬂg
</SegmentTimeline>
</SegmentTemplate>

riod>
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BEERRERTORD—F ULL-AVLM

RIEIET

A—AILh!)E—FZIFHIC
E—3avF I FrLI=7/\
A—HRIRSINDHETERA5
YR, ETAIEH1002) 7
OPEXNTIES

"

RRRRAm-asp.events/CLIENT_IBC_4ED0594D_5056_B739_542FB395BDA17423/sites/ibc-2024/media/IBC_Accelerator_Connecting_Live_Performance. D_PaneI_FinaI.pdf
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ULL - AVLM

Ei&ﬁﬁ—éﬂﬂ{% S :EI )==IE S 5’( CONNECTING LIVE PERFORMANCES #ACCELERATORS2024
IBC2024 WORKFLOW

TAVY AT —BEN
—a—MfEEL. MEFITE
ABDHLEATREEZBIR
957009k

RRAm-asp.events/CLIENT_IBC_4ED0594D_5056_B739_542FB395BDA17423/sites/ibc-2024/media/IBC_Accelerator_Connecting_Live_PerformancesJ#z5 Panel_Final.pdf
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SATAVT TR S5
THIE9I HPoC
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