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Introduction

= Adaptive intra smoothing (AlS) was proposed pu:
= RD-cost based filter decision
= Increased encoder complexity
= Signaling overhead

= Simplified adaptive intra smoothing
= Only check the best mode for filtering decision
= Reduced complexity, drop in performance

= Filtering decision based on a LUTz 3
= Prediction unit size and prediction direction (LUT)
= Reduced encoder complexity
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Proposed mode dependent hybrid intra smoothing

= Filtering decision is based on
= prediction unit (PU) size
= prediction direction

= Given an intra prediction mode and PU size
= Most probable filter = LUT _most_probabie_filter
= Second most probable filter 2 LUT _second_most_probable_filter
= Intra smoothing filter is selected between these two filters

- . . . . PU Size Filter
» Hybrid intra smoothing filter signaling > 0% probablafiter (no Signaling)
= PU size >= 16x16, explicit signaling 4x4 most probable filter (no signaling)
. ] 8x8 most probablefilter (no signaling)
= PU size < 16x16, use most probable filter 16x16 | signaling

32x32 signaling

64x64 signaling

128x128 signaling
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LUTSs of probable filters

Most probable filter table: 0 — no filter, 1 —filter 1, 2 —filter 2

TU g of1{2]|3]4]5 6 71 9 9 1p 11 12 13 L4 15(16(17[19 19 20 2L 2P 23 34 25 p6 P7 28|29 34 33
2x2 olololoJololoJlofoJofofofoloJoloJoJo]JoloJololololoJloJoJofofofJoJoJo]o
4x4 olololailololailofolafofofoloJoloJoJo]JoloJolololololoJoJlofofofJoJoJo]o
8x8 olololalalololofalafofofoloJoloJoJo]JoloJolololololoJoJlofofofJoJoJo]o

16x16 olofoloJolololalof2]ol2f2]o|2)l2]2f2]oflofJolofo]JoJofJo]ofo]JoJoJo]ofo]o
32x32 olofolofoalololalofo]lolofoa]o|o)lolofo]o|ofolofo]o|ofo]ofo]o]ofo]2|2]2
64x64 ololof2]2lofolofjoJoflololoJoloJoloflolofoJolofJolofoloJoJoloJolofolofo
128x128 oJlofol2]2]olofoloJoJoJofo]oJlololofo]JolololofoJoJofJoJoJoJoJoJo]ofo]o

Second most probabile filter table: O — no filter, X filter 1, 2 —filter 2

TU g Ooj1(2|3]4,5 6 7 9 9 1p 11 12 13 14 15|16(17[18 19 20 2L 2p 23 34 25 p6 p7 28|29 34 31
2Xx2 olololololoJolofoflofoJoJoloJoJoJoJo]JololololoJololofloJoJofofoJoJo]o
4x4 ilalalolalalolalafofafafalafalalalalalalalalalalalalalafafafalafala
8x8 1lalalololoJololoJofafafalafalalalalalalalalalalalalalafafafalafala

16x16 2]2]2]olofloJolojJolofloJoloflolofloJoJolalofa]lolo)o]lol2]ol2f2]2|2]2]2]2
32x32 2]l2]2]olofoJolojJolofloJoJololofoJoJololofo]JoJoJo]loloJolofo]loloJolo]o
64x64 2l2]2lofol2f2]2l2]2l2]a]2lo]2la]2la]o]loflo]alo]a]lof2]afo]2|2]2]2]2]>2
128x128 2]2|2]ojof2]2]2]2]2f22]2f2]2f2]2]2f2]2f2]2)2)2]2|2]2]2]2]2]2]2]2]2
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Simulations

= Simulation setup:
= Reference: TMuC 0.9 ( no filtering )
= QP ={22, 27, 32, 37}
= JCTVC-C500 test conditions

= Simulations:
= Test 1: Fixed — use only the most probabile filter , no signaling
= Test 2: Hybrid — signaling
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Simulations: BD-rate saving

ST Test 1 (Fixed) Test 2 (Hybrid Signaling)
Y U V Y U \%

HE Intra -0.3 -0.3 -0.4 -0.5 -0.5 -0.6
LC Intra -0.7 -0.3 -0.3 -0.9 -04 -04
HE Random Access -0.1 -0.4 -0.2 -0.2 -0.4 -0.3
LC Random Access -0.1 -0.3 -0.2 -0.1 -0.2 -0.3
HE Low Delay 0.0 -0.4 -0.2 0.0 -04 -0.3
LC Low Delay 0.1 0.0 0.0 0.0 0.1 -0.1

Average BD-rate savings compared to TMuC 0.9 [%)]

5 MOBILITY
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Simulations: Encoding/Decoding Time

Test 1 (Fixed)

Test 2 (Hybrid Signaling)

Configuration Encoder Decoder Encoder Decoder
HE Intra 101% 98% 101% 98%
LC Intra 98% 99% 99% 100%
HE Random Access 100% 100% 98% 100%
LC Random Access 99% 100% 98% 98%
HE Low Delay 98% 100% 96% 100%
LC Low Delay 100% 96% 100% 100%

Average encoding/decoding time ratio comparing to MiuC 0.9

CPU

MEM

(O)

Compiler

Intel® Core™ i7, M620 @ 2.67GHz

4.00GHB

64-bit Windows

MS Visual Studio 2008

GMOBILITY
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Conclusion

* Proposed a mode dependent hybrid intra smoothing (MDHIS) approach

» Good tradeoff between coding efficiency and complexity

= Improved coding gain
= No significant encoder/decoder complexity increase

* Recommend proposed MDHIS for adoption in HM-1.0
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