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Telstra’s 4K Solution

Codec Containerization

Automated Video Quality Assessment
ST 2110
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Telstra 4K DPN Solution

* OB Trucks: Send Quad 3G-SDI 2SI UHD video

 Encoder: Compresses video, and converts
Quad 3G-SDI video into a single stream, and
adds the 2022-6 RTP header

 RTPincludes time information for precise
media alignment

* Network: Transport One ST 2022-6 stream
Decoder: RTP Decapsulation to Quad 3G-SDI

( TELSTRA 4K Monitor: View 2SI Quad 3G-SDI UHD Video
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TICO (Tiny Codec) RDD35

e Codec for Live Production: 12G to 3G

* Its compression is very “light” because even
after a 4:1 compression, the video quality is
excellent !

* Mezzanine compression: Divides the frame
into 34 Slices for encoding-decoding.

Errors in each pixel are minimal and spread
over the entire screen, instead of corrupting
one block.
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Picture ‘slice’ for the case of
4K-TICO

*x192

@ Original (@ Reconstructed
(1/4 compression)

Able to identify the slight difference
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Codec Containerization via Docker

Containerized Applications

* 5 jsolated Containers/Micro servers

with 4 1/0 SFPs in each available for use
* Push app images (codecs) in docker < @ Ly
registry g g g
* Load any codec (TICO v1, TICO v4, J2K,
H.264) onto any MS

* No lengthy process of firmware/logic
upgrades, line card removal, etc.

App C
App D

Host Operating System

Infrastructure

( TELSTRA MEDIA

ENTERTAINMENT

TeCH



SHOWCASE
THEATRE
Automated Video Quality Assessment

( Decoder \5 :> AJA :> i
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> Encoderw
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Blackmag|cde5|
3 Capture Ca rd @ E
sports Tico 251 Y 7]
Sports J2K 2SI 50.33 ‘ MATLAB % FFmpeg
Sports J2K Sqr Div 52.15 <
@ python™ |

Fireworks TICO 2SI 45.85
Fireworks J2K 2SI 43.43
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PSNR: Motion Based

* PSNR is an Objective/Quantitative video quality PSNR Results [in dB]

assessment model.

. . Sports TICO 2SI
* PSNR measures the quality of the image

reconstruction by the decoder. sports 2l 23 2033
« Higher compression requires higher filtering, which Sports J2K Sqr Div 9213
can corrupt the pixel colour information by adding
noise. Fireworks TICO 2SI 45.85
» Higher the PSNR, better is the video quality. Fireworks J2K 251 43.43
» Video quality considered to be good when: Fireworks J2K Sqr Div | 7 1N
O 8K >55dB
O 4K >45dB Slow TICO 2SI 53.55
 HD >37dB Slow J2K 25| 53.99

d Uncompressed = infinity (no quality loss between  sjou j2k sor piv
input and output)
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PSNR: Per Frame

—TICO 251 —J2K 2SI —IJ2K Sqr Div

Sports Fireworks sbw
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PSNR: Per SDI Lane

* PSNR per 3G-SDlI is around 1-2dB lower than a 12G-SDI signal
* PSNR for SDI1 = SDI3 and SDI2=SDI4
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52.54 53.11 52.56 53.11 ===SDI1
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52.50
. ===SDI4
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51.50
20.00 -
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50.50
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TICO Sports 2SI Quad 3G-SDI UHD Video
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YCbCr

Sports UHD Video

* This model helps you understand how a
codec handles colours. .
v 5000000
 Chroma Subsampling: 4:2:2 5
- Y _J2K
* YUV (Analog) = YCbCr (Digital) B oo v TIco
U Y=Luma 2 --- Cb_J2K
T 3000000 A -
QO Cb = Blue Chroma % T it R ¥ —Cb_TICO
O Cr = Red Chroma £ Y oo 1
: : : 3 —
* Extract colour information from test pixel, £ o A~ cr_Tico
split into Y-Cb-Cr, and compare with the raw g«
=

pixel

Frames
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VMAF

 VMAF is an automated model to predict
Subjective/Qualitative/Perceived video
quality by humans, developed by Netflix.

* Itis highly dependent on
the perceived video quality from the SMPTE
recommended viewing distance and height
for HD and 4K videos.

e HD and 4K VMAF models are different.
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Sports TICO 2SI
Sports J2K 2SI

Sports J2K Sqr Div

Fireworks TICO 2SI
Fireworks J2K 2SI

Fireworks J2K Sqgr Div

Slow TICO 2SI
Slow J2K 2SI
Slow J2K Sqgr Div
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VMAF for H.264

VMAF great for predicting Inter-frame and Intra-frame defects for some codecs.

VMAF
Motion (inter-frame) ADM (intra frame)
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Next-in-Line Solution for 4K/8K: ST 2110-22 (TICO XS)

e ST 2110-22 — Compressed Video,
CBR

e TICO XS =JPEG XS:12G to 1.5G and
even less!

* Good for live production
* Essence based encapsulation

 Easy solution for audio and
metadata extraction/addition

( TELSTRA

IP Packetization of Active Video IP Address #1
o,, Method: SMPTE ST 2110-20 l ;’

Active Video
IP Packetization of Audio Channe IP A_d:i_f_ﬁ_ﬁz
")) Method: SMPTE ST 2110-30 l Z: I
Audio
IP Packetization of ANC Data IP Address #3
Method: SMPTE ST 2110-40 N
Metadata metadata
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SDP and NMOS

o SDP (RFC 4566): Transport file carrying video format, multicast address,
— time information, sent by the source or management instance (camera or
SFP). SDP must synchronize RTP timestamp with PTP.

IS-04: Device registers via POST in the Registration & Discovery

IS-05: Connection Management GETs SDP from devices, patches SDP to

the receiver, and receiver subscribes to the sender.

Node

Receiver

-0
o=- 1443716955 1443716955 IN IP4 192.168.39.198
5=5t2110 0-0-0

UHD Quad 3G-SDI SDP

aevideo 1000 RTP/AVP 96
c-IN 1P4 239.20.45.0/64
a=source-filter: incl IN P4 239.20.45.0 192.168.39.104 Success! Succesfully connected to the registry.
a=rtprap:96 raw/90000

a=fatp:9 sampling=Y(b(r-4:2:2; width=1920; height-1080; exactframerate-60000/1001; depth=19; TCSSOR; colorimetry=5T709; PM=2110GPM; SSN-ST2110-20:2017; TP=2110TPN;
a=mediaclk:direct=0

asts-refclk:ptp=IEEE1588-2008:08-00-11- ¢ - fe-22-91-bb:0 Resource view  Hierarchical View
a=mid:@

==video 1601 RTP/AVP 96 LB YAl ®Video (Audio % Data
c=IN 1P4 239.20.45.1/64

a=source-filter: incl IN IP4 239.20.45.1 192.168.39.104
artpRap:96 raw/90000

sampling=Y(b(r-4:2:2; width=1920; height=1080; exactframerate=60000/1001; depth=10; TCS=SOR; colorimetry=BT709; PM=2110GPM; SSN-ST2110-20:2017; TP=2118TPN; @ Nodes !, Devices ( Senders *) Receivers
a=mediaclk:direct=0
asts-refclk:ptp-TEEE1588-2008:08-00-11-F¢ - Fe-22-91-bb:0 Filter nodes Fiter devices Filter senders Fiter receivers
ammid:1
a=video 1012 RTP/AVP 96
c=IN 1P4 239.20.45.12/64 2 ap-2420-1.rdbbe.couk 2 pipeline 2 default device B¢ Video Test Signal B¢ Video Receiver

a=source-filter: incl IN P4 239.20.45.12 192.168.39.105
a=rtprap:96 raw/90000

a=fmtp:96 sampling=YC(br-4:2:2; width=1920; height=1880; exactframerate=60000/1001; depth=10; TCS=SOR; colorimetry=8T789; PMe2110GPM; SSN=ST2110-20:2017; TP=2110TPN; BB noce-discovery BB pineiine 1 default device B¢ | emsFP-001
a=mediaclk:direct=@

a=ts-refclk:ptp=I1EEE1588-2008:08-00-11-FF-fe-22-91-bb:0

asmid:2

a=video 1013 RTP/AVP 96 nmi-rd-0 IS emsFP-001

a=source-filter: incl IN IP4 239.20.45.13 192.168.39.105

a=rtprap:96 raw/90000

a=fatp:96 sampling=YCb(r-4:2:2; width=1920; height=1080; exactframerate-60000/1001; depth=10; TCS=SOR; colorimetry=8T709; PM-2110GPM; SSH-ST2110-20:2017; TP=2110TPN;
a=mediaclk:direct=0

a=ts-refclk:ptp=IEEE1588-2008:08-00-11-Ff-fe-22-91-bb:0

a-mid:3
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c=IN 1P4 239.20.45.13/64

ap-2420-2.rd.bbc.co.uk
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