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Fast Growing Interest in SCC
» Driven by two major applications:

v The new generation cloud-mobile computing
¢ Separating Users from Computing Units at Screen

» Examples: Virtualized Screen, Cloudlet-screen
Computing, Remote Desktop, Virtual Desktop
Infrastructure, Zero Client, PColP, etc.

v Wireless external, second, or mirror display for
mobile devices at office or home
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Motivation
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» 420 chroma-subsampling degrades picture quality

Full-chroma
YUV444 picture

Cloud Computin
SCCCContent
Cloud Computin
SCCCContent

Chroma-subsampled
YUV420 picture/

Chroma-subsampling causes severe color artifact such as black pixels in the YUV420 picture.

Artifact is more obvious after scaling-up (200% in the example) of the screen content .
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Motivation

€ Screen picture has two types of content

€ Continuous-tone content + Discontinuous-tone content

€ Hybrid coding is not discontinuous-tone oriented

€ Even 444 hybrid coding has problem at very low bit-rate
€ Non-hybrid coder can do a much better job

€ Skipping Transform/Quantization is one solution

€ Even Better: using a super-large predictor set (dictionary)

RIS RCEEN € hash table based quick intra-frame search

ignal ¥iew Waweform Analog Tool : )
Y B | G7EAGE 195 can code the picture at lower bitrate
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Overall CODEC Landscape

Dictionary
Coder

Hybrid
Coder

Broadcast, Prc@
High end equipments
A
€ Dual-coder Mixed Chroma-sampling-rate (DMC)

€ An extension of HEVC 420 hybrid coding (used AS IS)

€ Add 444 Dictionary coding (three new syntax elements) s

420
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coding_unit() { Descriptor
if(dmc_enable == 0) //dmc_enable flag is defined in SPS
{the current YUV420 HEVC hybrid coder syntax is used AS IS}

else {

coder_type_flag ae(v)
if(coder_type_flag ==0) /HYBRID_CODER

{the current YUV420 HEVC hybrid coder syntax is used AS IS}
else //DICTIONARY_ENTROPY_CODER

dictionary_entropy_coder()
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dictionary_entropy_coder { Descriptor
decoded_sample_count =0
while(decoded_sample_count < NumSamplesInCU) {
matching_string flag ae(v)
if(matching_string_flag==1) {
distance ae(v)
length ae(v)
decoded_sample_count += length
}
else {
literal ae(v)
decoded_sample_count += 1
}
}
} 7
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» Starting Point: the existing HEVC 420 hybrid coder

YUV420 Constructed Pixel Buffer
for Reference and Prediction

Chroma-subsampled hybrid
encoding tool chain

MC DeQ/InvTrans
Input >
CU ' |Pred Tranform Entropy_i_>
| Quantization| | Encodef
(a) Encoder
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» Change #1: Upgrading Pred/MC/CPB from 420 to 444
v Extend calculation formula from 420 to 444=>»one hour job

v' Add UV prediction residual subsampler and upsampler

YUV444 Constructed Pixel Buffer
for Reference, Prediction, Dictionary

Chroma-subsampled hybrid
encoding tool chain

DeQ/InvTrans

Mcﬁ

CU | |Pred uv Tranform LEntropy
e 1NN Encode[~>

1 Quantization|

-------- s et s s

~—

=the only  The existing HEVC YUV420
new additions coding tools are used AS IS

D: Upgrade but no (a) Encoder
change to existing

syntax and semantics
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Coder 1: fuil-chroma dicionary- | » Change #2:

ientropy encoding tool chain

_ ¥ String search

Entropy

| String search
' encoding >

> & matching Literal or

Dist/Len

\4

v" Select one of

A

o, _ dual-coder
CU || YUV444 Constructed Pixel Buffer || |O CU-bv-CU

for Reference, Prediction, Dictionary % E? y

=g,

Rt isieks bttt ettt et e btetetets - a‘ MCS

l Coder 2: chroma-subsampled| : |& Bi

| . . . ' |5 Ibltstream

; hybrid encoding tool chain el

1 1 @)

MC ﬁ— DeQ/InvTrans |

Entropy)
Encode

uv | Tranform
1 Quantization

S
T e
-
a
o
I
\ 4 T

YT
D = the only The existing HEVC YUV420
new additions coding tools are used AS IS

D: Upgrade but no (a) Encoder
change to existing

syntax and semantics
10
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€ Decoder has negligible complexity and cost increment

| ittt il i ittt |
1
1
I

Decoder 1: full-chroma dictionary- i
ientropy decoding tool chain

— Entropy String
-* decoding » copying »
@ i A E
.MCS (C:) _______________________________________ Constru-
Bitstreamio | 51 y{Jv444 Constructed Pixel Buffer | |cted CU
s % for Reference, Prediction, Dictionary T
e | & ’ ’
] s
|1 | Decoder 2: chroma-subsample
7 | hybrid decoding tool chain | !
S A 4 '
Entropy| |Inv.| |De||Inv.||{UV MC
™ Decode [MScan—{QupTranf T i IR

~

D = Upgrade butno  The existing HEVC YUV420 D = the only
change to existing  coding tools are used AS IS new additions
syntax and semantics

(b) Decoder
11
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Why Dictionary Coding

€ Very effective for discontinuous-tone contents

€ An extension of intra prediction with a super-predictor-set

€ Exact matching and hash-table to accelerate prediction

€ Very flexible encoder implementation

Dictionary (=Search Buffer Search Engine
= Constructed Pixel Buffer) to Find Best .
Matching String Output: Literal if no good
match or Distance/Length
Y of the best matching string

A 4

A 4

Hash
Input Hash Table:
— 3 Sample] : » Linked
Input | guffer | 2-4 Function Hash | ¢t of | Pointers to Position of First
Sample Samples Index | pyinters 2-4 Matching Samples
(16-32 (14-26

bits) bits) 12
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4 DMC Intra coding

File

\mme dec\sim\dump. fs

Phone app helps man survive
Signal ¥iew Analog Teols Help being trapped after quake
A 19764953125 O 9764953125 @, @ 0 [By: [F ] + >

Haveform Hindow

Beneath layers of rubble after the earthquake searched n poor weather Monday for passengers from an Ethiopia
in Halti, Dan Woolley felt blood streaming from Adrines fight that crashed into the Mediterransan Sea after takeoff with 30
his head and leg. Then he remembered — he aboard. By morning, nine bodies were found, but no survivors. FULL STOR
had an app for that. FULL STORY

DON'T MISS
Latest news ——
& isitian radio station becomes lifeline y
- Haiti awash in doctors, but few nurses
- Families to Haiti: Keep searching
- Find loved ones in Haiti | Full coverage e’ 0 |
 "Hope for Haiti": $58M -- and counting "When will they come  Haiti's generation of Vihite House has
. Report: Saudi girl accepts lashing to help us?' amputees Bernanke's back
- Cleaning up a 462,000-gallon oil spill
- Obama bringing change, adviser says L]
- Ticker: Loss 'hurts like hell,’ Dem says q
- Alleged bin Laden tape warns .. FX
- Iran crackdown 'human rights disaster’ 3 ) ol
* Navy pilot missing after plane crash Opinion: U.S. enables  Trapped for five days  Haitians dream o
Should census use term Negro? Chinese hacking on her knees America
Colts win AFC Saints win HFC
- Picasso painting damaged at museum
- Leno damaged by Tonight' fight /=
- TV docs' dual role in Haiti /=
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(a) Integrated-circuit (b) IC design debug waveform
design debug waveform. plus nature picture.
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(d) PowerPoint, Word, (e) Document editing. (f) Various windows mix.
and Excel file windows. 13
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4 DMC Inter coding
¢ See JCTVC-H0294 for details of the

test sequences
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TJU_CAD_waveform_Street._ Campus.yuv TJU_PCB_layout.yuv
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(b) CAD_waveform_Street_Campus
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Conclusions

» DMC coding is a straightforward yet very effective
extension of the state of the art HEVC for SCC

» Just adding three new syntax elements
» Significant quality improvement at very low bitrate

» Call for more participants for further investigation,
cross-check and other activities

16
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THANK YOU



