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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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One Major Problem

» Most products still use 420 format due to past huge
investment
» 420 chroma-subsampling degrades picture quality

Full-chroma
YUV444 picture

Cloud Computin
SCCCContent
Cloud Computin
SCCCContent

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

Chroma-subsampled
YUV420 picture/

Artifact is more obvious after scaling-up (200% in the example) of the screen content .
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€ One picture has two types of content
€ Continuous-tone content

€ Discontinuous-tone content

€ Really need two different types of tools and chroma-
sampling-rate
€ 4:2:0 coding alone results in bad quality

€ 4:4:4 coding alone is overkill and too expensive

€ High-efficiency Mixed Chroma Sampling-rate Coding

€ The state of the art HEVC 420 hybrid coding is always
used AS IS

€ Add 444 Dictionary coding (four new syntax elements)
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coding_unit() { Descriptor
if(chroma_format_idc!=MCS) //or if(profile_idc!=MCS)
{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()

}

}

chroma_format_idc or profile_idc is defined in SPS
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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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€ Very effective for discontinuous-tone contents

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

€ Exact matching and hash-table to accelerate prediction

€ Decoder has negligible complexity and cost increment

€ Very flexible encoder implementation
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€ MCS Intra coding

File
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Phone app helps man survive
Signal ¥iew Analog Teols Help being trapped after quake
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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 /=

1110_0l00
_ 1100 ) 11 1110 11 1100 11 111 11 1111 11 1110 11 1111

At svuee e 0k

11 110 111 1010

(a) Integrated-circuit (b) IC design debug waveform
design debug waveform. plus nature picture.

ST s oo s AN —_—————— — e
N A% B o e ocmw e i Reiew e -9 B oo PR P
e e | AL VLST Labi B & T erkon [0 <14 X | & | B 3 8T wmcan e amenc AaBbC: Aasbce AaB | A S @
] Compound Image Compression T “x 5 s o 0 D / D

with Macroblock-Adaptive Gl [T ————

D=

{ Mixed Chroma Sampling Rate st s e o . Furbocks g ) - e
] 5 o o R R | changecd method,for the e range. e s v it
B PATRIR H B RER A GRS 6 R K4 ;1‘:::;5‘:;;32:;‘:::::Bi::;“:‘:‘,tt:;::“21‘;:;5mz:&ﬁ?:‘;:;‘;:;ix:;;::;::, R e R o U L/J

VLSI Lab, Tongji University EEE

itk camposon

Rk S A SR BB ST B

o el = min(tald &)

st W
L iocresserangethe verse uantzsion

\"M T -
" + =0
: . G
yos o i
o ifsocabspeate one=1
C
2o Labs e s
Fabs v P ¢ e < v
| e ok e Bt Mok AVC CABAC rkin i fce o o iyttt
[ o) The o of o et fo b e s £ ik dgds o e s o
kvt e Fortn
4 first sub-block, the m 5&1 J) rar 4x4 blocks, the offset is zero. For al other sub-blocks, following offset
mappin s e, whee e nden o 3
Do (s sy i Bk e SOpped: z
o htheotS S S 61010 10 10 15 15 15 15 30 20 30 20 25 B~ 3.
afl eien| =3 SR == % O ®

¥} 8 (9%5 ALK DO T EBE 0

(d) PowerPoint, Word, (e) Document editing. (f) Various windows mix.
and Excel file windows. 9
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Experimental Results

(a) Integrated-circuit design debug waveform
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(b) IC design debug wavefornmnatural picture
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(c) Web Page
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(d) PowerPoint, Word, Excel file windows
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(e) Document Editing
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(f) Various windows mix
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€ MCS Inter coding
¢ See JCTVC-H0294 for details of the

test sequences
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