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Improvement of intra coding efficiency

H Motivation

® 26% of total bits is derived from Intra picture, which is the average
of alpha anchor. (53% at the maximum case of alpha anchor)

® Improvement of Intra picture quality effects coding efficiency of
following inter predicted picture.

® On the other hand,
— AVC intra predicted image does NOT have enough quality.
— AVC intra prediction uses only neighboring pixels of target MB.

B Basic idea
® Prediction from more pixels improves predicted image quality
® Prediction from more directions by 2-D template matching

Examples fit for block matching and unfit for AVC intra prediction
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Intra repetitive pixel replenishment (Intra RPR)

B If reference block includes a not-coded area, intra vector is
multiplied as (2Vx, 2Vy), and adaptively padding such region by
using new reference pixel as shown in Fig. (b).

B This scheme is especially effective to predict the cyclic patterns.

. Search range
| (Coded area)

(Vx, Vy) Prediction block

E-SR / +SR: Copy Predicted block
I Copied from
(VX, Vy) region

4 } copied from
SR: Search Range yv Current block (2VX, 2Vy) region

(a) Intra vector prediction (b) Adaptive padding

Not-coded area

3 © 2010 Renesas Electronics Corporation. All rights reserved.



Current block

Not-coded area
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Current block

Not-coded area
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Predicted Image Evaluation (PSNR_Y)
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Predicted Image Evaluation (PSNR_U)
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Predicted Image Evaluation (PSNR_V)
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Predicted Image of Anchor (PO1SO8R1C1, Frame 0)
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Predicted Image of Proposal (PxxS08R1C1, Frame 0)
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Performance results of Intra RPR on TMuC

C | sequence ThuC Proposd Diference BD-Value
Rate (kbps) |Y-PSNR (dB) JU-PSNR (dB) V-PSNR (dB) |Rate (kbps) |Y-PSNR (dB) |U-PSNR (dB) [V-PSNR (4B) |ABirate(t) |APSNR [BD-Bitrate |BD-PSNR
2173000 1099 1327 1400 2142040 4108 1342 13| -145] 009
ety 1238880 384 4107 4158 | 13037.20 3831 4118 01| -268] 007
iyt T 35,08 3921 3952|  785480 36,06 3934 063]  387] 008| -478| 022
188600 3385 3710 3729 479400 3403 3703 I IEIE
293720 3187 3526 3507| 292280 3202 3592 %97] 049|015
2893152 1084 179 4404 2879664 4098 192 a1 -041] o4
19957 44 388 1081 4187] 1980960 3845 1091 188 055 017
BaMall | 1338480 35 64 3931 1007 1328160 35,68 3944 03|  -078] 024] 401|025
847872 3297 3746 3830 841824 3391 3768 849] 072|023
523006 3047 35,08 3664] 514272 3066 3592 %76]  -175] 0.9

Only I-picture

Intra RPR conditions:
«Search range: horizontal [-16, 16], vertical [-16, O]
*Template block size: 8x8 (fixed)

eSearch precision: integer pixel
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Conclusion

B Renesas proposed intra prediction based on repetitive pixel
replenishment (Intra RPR).

® using more pixels
® using more direction

B Our predicted image had PSNR gain against alpha anchor CfP.
® PSNR_Y: average of 1.14 dB and up to 2.76 dB
® PSNR_U: average of 1.32 dB and up to 3.58 dB
® PSNR_V: average of 1.54 dB and up to 3.55 dB

B Performance on TMuC
® Class C (BacketballDrill) : BD-bitrate: -4.78 %, BD-PSNR 0.22 dB
® Class C (BQMall) . BD-bitrate: -4.01 %, BD-PSNR 0.25 dB

B Further examination in tool experiments with TMuC
® Common test condition in AHG on Intra Prediction
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