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Abstract

The H.264|AVC standard incorporates an intra prediction tool into inter frame coding. However, this leads to excessive amount
of increase in encoding time, thus resulting in the difficulty in real-time implementationof software encoders. In this paper, we first
propose an early decision on intra prediction coding and a fast intra prediction method using the characteristics of block contents
and the context of neighboring block modes for the intra prediction in the inter frame coding of H.264/AVC. Basically, the
proposed methods determine a skip condition on whether the 4x4 intra prediction is to be used in the inter frame coding by
consideringthe content characteristics of each block to be encoded and the context of its neighboring blocks. The performance of
our proposed methods is compared with the Joint Model reference software version 11.0 of H.264|/AVC. The experimental resuits
show that our proposed methods allow for 41.63% reduction in the total encoding time with negligible amounts of PSNR drops
and bitrate increases, compared to the original Joint Model reference software version 11.0.
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1. MPMZ 1 S S8 (B HE 1 Z2 / QP 24 / CIF)

Table 1. The MPM and its probability (First | frame / QP 24 / CIF)
(@) Foreman G4t

(a) Foreman sequences

pZ -1 0 1 2 3 4 5 6 7 8
-1 2(100) X X 2(96) 2(95) X X X X X
0 X 0(77) 0(81) 0(61) 0(58) 0(43) 0(50) 0(64) 0(37) 0(53)
1 2(100) 0(37) 1(71) 1(61) 1(49) 1(41) 1(27) 1(58) 1(39) 1(48)
2 2(85) 0(65) 1(73) 2(87) 2(64) 2(50) 2(36) 2(61) 2(55) 0(56)
3 X 0(60) 1(60) 2(82) 3(72) 3(38) 3(45) 3(30) 3(36) 3(58)
4 X 0(40) 1(42) 2(46) 3(42) 4(71) 4(62) 4(58) 4(59) 4(60)
5 X 0(56) 1(57) 2(66) 3(54) 4(66) 5(64) 5(57) 4(50) 0(36)
6 X 0(40) 1(49) 2(53) 3(40) 4(54) 5(32) 6(66) 6(100) 1(43)
7 X 0(56) 1(41) 2(61) 3(50) 4(50) 5(50) 6(50) 7(81) 1(47)
8 2(60) 0(60) 1(42) 2(43) 3(53) 4(36) 5(56) 6(36) 7(75) 8(71)

(b) Mobile SA
(b) Mobile sequences

AN 0 1 2 3 4 5 6 7 8
2(100) | 2(100) X 2(71) 2(80) X X x 0(100) X

X 0(81) 0(67) 0(70) 0(64) 0(28) 0(42) 0(44) 0(60) 0(61)
2(100) 0(50) 1(71) 1(53) 1(46) 1(38) 1(54) 1(47) 1(52) 1(49)
2(80) 0(71) 1(49) 2(75) 2(44) 2(52) 2(33) 2(47) 2(37) 2(47)
0(62) 1(46) 2(49) 3(42) 3(44) 3(30) 8(29) 3(68) 3(50)
0(33) 1(35) 2(45

'
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2(61) 0(42) 1(57) 2(50 3(51) 4(28) 5(32) 6(31) 2(58) 8(46)

X ) | 3(43) | 4(50) | 4(38) | 4@2) | 7(36) | 4(4e)

x 0(53) 133) | 2(49) | 3@41) | 4@43) | 549 | 529 | o0@9) | 5025

x 0(49) 147) | 2@46) | 3@29) | 434) | 543) | 6(51) | 3(4) | 6@31)
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7(90) 8(81) 4(91)
5(95) 2(89) 6(94)
1(100) 4(95) 1(97)
2(100) 6(100) 8(100)
3(100) 0(100) 0(100)
4(100) 3(100) 3(100)
6(100) 5(100) 5(100)
8(100) 7(100) 7(100)

(a) (b) {c)
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Table 3. Derived Parameter values, a,

n e RDcost,,, org | RD00St, .. vpnis | 2HEH9) Iv. f?!% 721_74-
0 |50~60%| 3781321 12921.64 292,63
1 |60~70%| 2112376 24674.11 85.61

AT L 93 o] A= AZEY 0] (61
2 |70-80% | 3042812 2246461 135 482 A3 H264|AVC“] Ax 2ZEH A IM 110
3 |80~90% ]| 2140518 18592.35 115 < AHEEATE F 6709 CIF 97 (News, Coastguard,
4 | 90% oAt | 2913852 25983.58 1.12 Paris, Silent, Tempete, Footbal)&<5 AHE-3H 2.1, base-

E 4. HoHE Yol MH Hnt
Table 4. Experimental results from Sim's and proposed algorithm with the reference software.

(a) IPPPP
Sequences QP 24 QP 28 QP 32
AT (%) | AP (dB) | AB (%) | AT (%) | AP (dB) | AB (%) | AT (%) | AP (dB) | 4B (%)
News Sim’s -19.20 -0.01 0.63 -17.86 -0.02 0.74 -18.07 -0.03 0.53
Proposed | -39.72 -0.01 0.66 -37.66 -0.01 1.07 -35.97 -0.02 117
Coastguard Sim’s -15.48 0 0.01 -16.9 0 0 -15.7 0 0.1
Proposed | -37.72 -0.01 0.05 -34.91 0 0.08 -34.32 -0.02 0.13
Paris Sim's -18.73 -0.02 0.14 -18.42 -0.01 0.15 -17.6 0 0.49
Proposed | -41.20 0 0.15 -41.63 0 0.16 -37.84 -0.02 0.14
Silent Sim’s -17.54 -0.05 0.65 -17.15 0 0.91 -16.3 -0.07 0.81
Proposed | -37.73 -0.01 0.30 -36.82 -0.02 0.44 -34.66 -0.01 0.39
Sim's -17.48 0 0.19 -16.63 0 0.23 -15.84 0 0.48
Tempete
Proposed | -36.92 0 0.06 -36.83 0 0.12 -34.03 0 0.28
Football Sim’s -14.86 -0.04 0.96 -15.03 -0.03 1.3 -14.34 -0.04 1.41
Proposed | -27.54 -0.03 0.64 -18.63 -0.02 1 -20.71 -0.03 0.99
H= Sim’s -17.22 -0.02 0.43 -16.99 -0.01 0.56 -16.31 -0.02 0.64
== Proposed | -36.81 -0.01 0.31 -34.41 -0.01 0.48 -32.92 -0.02 0.52

(b) IPPPPIPPPP (GOP 5)

Sequences QP 24 QP 28 QP 32

T (%) | AP (dB) | AB (%) | AT (%) | AP (dB) | AB (%) | AT (%) | AP (dB) | AB (%)
News Sim's -17.41 -0.04 3.71 -18.88 -0.02 4.80 -16.47 -0.03 0.53
Proposed | -35.02 0 0.12 -35.85 0 0.18 -33.52 -0.01 0.19
Coastguard Sim’s -18.81 -0.01 0.46 -17.85 -0.01 0.71 -16.64 -0.01 1.05
Proposed -33.89 0 0.01 -33.21 0 0.01 -33.95 0 0.03
Paris Sim’s -19.58 -0.04 2.18 -18.67 -0.01 3.01 -18.89 -0.03 3.54
Proposed | -37.64 0 0.01 -36.54 0 0.02 -36.60 0 0.01
Silent Sim's -16.50 -0.05 2.59 -17.38 -0.03 3.60 -17.11 -0.04 4.05
Proposed -36.08 0 0.08 -35.14 0 0.14 -34.11 0 0.14
Tempete Sim's -18.41 -0.02 0.80 -18.52 -0.02 1.17 -17.54 -0.03 1.63
Proposed | -34.05 -0.01 0.07 -35.96 0 0.13 -34.77 -0.01 0.14
Football Sim’s -16.35 -0.04 1.43 -15.05 -0.02 1.97 -16.04 -0.04 1.99
Proposed | -16.61 -0.04 0.55 -24.11 -0.04 0.08 -28.94 -0.06 1.02
Ha Sim’'s -17.84 -0.04 1.86 -17.73 -0.02 2.54 -17.12 -0.03 213
= Proposed | -32.22 -0.01 0.14 -33.47 -0.01 0.09 -33.65 -0.01 0.26
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Table 4. The number of candidate modes to be checked according
to the case
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