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ST 2110 IS TAKING

It is designed to become
the infrastructure of choice
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GOING IP BRINGS MANY BENEFITS

REDUCING INCREASING LOWERING
COMPLEXITY AGILITY COSTS

A less cables A less cables

A re-routing
A bi-directional

A COTS equipment

A bi-directional p i )
A easy configuration

A less space
A simplified workflows

A smaller buildings & OB
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WE HAVE MORE PIXELS TO MANAGE, STORE AND TRANSPORT

é but the roads are jammed already!
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without creating traffic jams& delaying
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(IBsHoussss  HD NEEDS 188 INFRASTRUCTURES

Uncompressed = 2.4 Gbps for HD60

10GbE COTS IP SWITCH

IP CAMERAS . P———
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IP REPLAY IP PRODUCTION IP MONITORING
& STORAGE SWITCHER
Intra-frame compression Many solutions exist for COTS in this case means
is needed for the storage downscaling great at least 10GbE ports for
to ease read & write amounts of streams in low all devices & switches
access to the disks & to resolution

(At least Cat 6 cables)
reduce storage cost of all

incoming streams
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IP sHowcasE

ks 4K NEEDS 2BE INFRASTRUCTURES

Uncompressed = 9.6 Gbps for 4K60

25 GbE COTS IP SWITCH

IP CAMERAS [— -
L)
IP REPLAY IP PRODUCTION IP MONITORING
& STORAGE SWITCHER

Intra-frame compression
is needed for the storage
to ease read & write
access to the disks & to
reduce storage cost of all
incoming streams

New scaling capabilities
needed for monitoring

COTS in this case means
at least 25GbE ports for
all devices & switches
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IPsHowcas: 8K NEEDS 10BE INFRASTRUCTURES

Uncompressed: 38.4 Gbps for 8K60, 76.8 Gbps for 8K120

100GbE

100/400GbE COTS IP
SWITCH

IP CAMERAS —
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IP REPLAY |IP PRODUCTION IP MONITORING
& STORAGE SWITCHER
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Intra-frame compression
is needed for the storage
to ease read & write
access to the disks & to
reduce storage cost of all
incoming streams

New scaling capabilities
needed for monitoring

(even more steps down)

IP SHOWCASE THEATRE AT IBC2019

COTS in this case
means at least
100/400GbE ports for
all devices & switches
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WHAT IF A TECHNOLOGY COULD HELP?

e a snanlaging more pixels
over a limited bandwidth,
safeguarding low latency
and a pixel perfect quality?

(IPsoms2  CALL FOR A NEW STANDARD
ISGstandardization of JPEG XS

Manage

more pixels Save cost
& power

Simplify Preserve quality
ST2110 connectivity with no latency

‘
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QB-S“?‘SES‘T‘QE CALL FOR A NEW STANDARD
ISOstandardization of JPEG XS

X — Xtra Small
= Xtra Soeed

2016 2017 2018

Call for proposal TICO selected Collaborativework. JPE&SgoesLife !

A new lowlatency as baseline amongst 6 Thg standard moves to Firstproducts
ligthweightimage coding international proposals. votingand publication adopted deplyedat IBC
system phases 2019

Liaison with AIMS, SMPTE

and VSF

iﬂtD'l!.{
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WHERE

can JPEG XS be implemented?
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EVERYWHERE

uncompressed is currently used
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(IR sousese

Where can JPEG XS be implemented?

In any application for which
pixel perfect quality,
minimal latency,
low complexity,
and efficient video bandwidth
are crucial!
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(IR squsase

A DIFFERENT APPROACH TO CREATING A CODE
Combining the best speed, complexity and quality in one codec

Low Latency

High Compression

High Quality \ Ratio
===JPEG XS
—Intra-frame codec
Distribution Codec
All Platforms (SW/HW) Low Complexity
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The most advanced lightweight codec

€ 2 E] K E

VISUALLY CONSTANT LOW MULTH NO LATENCY SCALABILITY OPEN SPECIFICATIONS
LOSSLESS QUALITY COMPLEXITY PLATFORM & INTEROPERABILITY
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(IBsHowces:
SUBJECTIVE AND OBJECTIVE QUALITY EVALU
Usmg CGil, desktop and natural content
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(IBswouces:

RIGOROUS ISO QUALITY ASSESSMENTS

New ISO/IEC 29170-2 method for near-lossless quality AELI CKER TESTH
assessment on both natural & synthetic images)

V Full transparency to uncompressed down to 3bpp
(10:1)

V Visually lossless down to 1.5bpp (20:1) on film/TV
content

V Smooth degradation down to 0.5bpp
(ringing artefacts/ no blocking artefacts!)

Interleaving original and
compressed every 1/8 sec
(after 7" encode/decode)

Uncompressed

Test on 360 scores (= persons) in total (from 4 universities/research centers)
into | ! (|
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(IBoucsse

HIGH QUALITY IN MICROSECONDS

Natural image
with equally
distributed
details vertically
on JPEXS
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. HIGH QUALITY IN MICROSECONDS

Natural image
with equally

distributed R R o e e
details vertically
on JPE&XS
; ProResi22
! ! ! A
Above40dB . ; ; 422 with-minor-effect ; . :
typically visual T I - S bommmmnnoeeeed In this image N S ~#—JPEG XS (WD)
lossless ; ; : e e : —=VC2
ProRes 422 Proxy Y —o—ProRes
‘ ] 2‘:1:1.‘ O 1:2:1‘ ‘ 8::1 ‘ N | 41 —‘O—JPEGZOOO ‘
o bppcomprgssionratio 3 4 5 6 7 8
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(IBoucsse

HIGH QUALITY IN MICROSECONDS

Mixed desktop
content with
natural images,
CGl content,
and text on
JPEE&XS
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HIGH QUALITY IN MICROSECONDS

H 65 — T T
Mixed degktop L '|R|chter ScreenContent 444 / 8Bit
content with o | : e s S S b
natural images, ; ; | ; ‘
CGl content, 55 - : __ S —— o e —
and text on 10 ,,,,,,,, : T A N S ﬂ4recommended
JPEEXS 422 * ProRes 4444 for text andmixed
: Downsampling : ST
45 f---mmmmeee peenenee reduces quality EEEEEEEEREE— R i e
40 - A =)
PSNR (dB) 35 o [ == =" ProRes 422 HQ__—= ' """""" —+—JPEG XS (WD)
=#=VC2 LD
L 2 —e—ProRes
T 1 ; H : —+=JPEG2000
2 . 121 81 6.1 ) 4.1
0 1 2 3 4 5 6 7 8
bpp compression ratio
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(IB,sowease
BEST QUALITY IN SINGNE MULFGENERATION

SINGLE GENERATION EXPERIMENT

ORIGINAL DECODED
FRAME | ENCODER »| DECODER | — > FRAME

| G |
\_J/

MULTI GENERATION EXPERIMENT

Performed for 10 ORIGINAL DECODED DECODED
generations FRAME 7| ENCODER|—* DECODER|—> o e-o”—» ENCODER|—* DECODER|—> ‘oo -

N 7 g | PSNR 2 )
iﬂtD'l!.{
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(IR stoweast =
BEST QUALITY IN MIBENERATION

Notes:
A JPEGs 8bit only

A J2Kis 3 to 5x morecomplex
andneedsexternalmemory

mtc'l!.(
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