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A Fast 4x4 Intra Prediction Method using Motion Vector Information
and Statistical Mode Correlation between 16x16 and 4x4 Intra
Prediction in H.264MPEG-4 AVC
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Abstract

H.264] MPEG-4 AVC is a new video codingstandard defined by JVT (Joint Video Team) which consists of ITU-T and
ISO/IEC. Many techniques are adopted for the compression efficiency: Especially, an intra prediction in an inter frame is one
example but it leads to excessive amount of encoding time due to the decision of a candidate mode and a RDcost calculation. For
this reason, a fast determination of the best intra prediction mode is the main issue for saving the encoding time. In this paper, by
using the result of statistical relation between intra 16x16 and 4x4 intra predictions, the number of candidate modes for 4x4 intra
prediction is reduced. Firstly, utilizing motion vector obtained after inter prediction, prediction of a block mode for each
macroblock is made. If an intra prediction is needed, the correlation table between 16x16 and 4x4 intra predicted modes is created
using the probability during each I frame-coding process. Secondly, using this result, the candidate modes for a 4x4 intra
prediction that reaches a predefined specific probability value are only considered in the same GOP. For the experiments, JM11.0,
the reference sofiware of H.264[MPEG-4 AVC is used and the experimental results show that the encoding time could be reduced
by 51.24% in maximum with negligible amounts of PSNR drop and bitrate increase.

Keywords: video coding, H.264]MPEG-4 AVC, intra prediction, inter prediction, motion vector, block mode decision
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Table 1. Distribution of final block mode (50 frames / QP 24, 28, 32 / CIF)

Ry QP SKIP 16x16 16x8 8x16 P8x8 14x4 116x16
24 7.78% 31.05% 13.17% 13.99% 31.84% 0.18% 0.00%

Coastguard | 28 13.65% 34.49% 13.70% 14.91% 20.50% 0.30% 0.12%
32 23.19% 35.70% 12.70% 13.95% 11.09% 0.80% 0.57%

24 7.90% 29.18% 11.23% 10.38% 36.23% 2.82% 0.26%

Tempete 28 15.31% 30.90% 11.56% 10.91% 26.28% 2.52% 0.50%
32 26.91% 30.50% 11.21% 11.14% 15.22% 2.35% 0.65%

24 22.53% 26.28% 13.50% 14.40% 21.18% 1.24% 0.88%

Foreman 28 34.18% 27.88% 11.37% 13.18% 11.45% 1.04% 0.91%
32 46.29% 27.40% 9.09% 9.54% 5.49% 0.77% 1.43%

24 8.37% 15.12% 8.53% 9.75% 32.32% 23.67% 0.23%

Football 28 12.00% 16.78% 9.32% 10.47% 26.23% 22.50% 0.70%
32 15.72% 18.51% 10.45% 1167% 19.12% 19.96% 2.56%
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Table 2. Relationship between motion vector and intra-predicted block
as final block mode

(Mother and daughter, Foreman, Stephan / 100 frames / QP 28 / CIF)

MV inter block intra block B

0~5 88462 758 0.01%

5~10 14036 470 3.24%
10~20 6109 380 5.86%
20~30 3301 241 6.80%
30~40 2382 496 17.23%
40~50 208 62 17.23%
50~60 90 43 32.33%
60~70 34 18 34.62%
70~80 18 13 41.94%
80~90 8 8 50.00%
90~100 40 12 23.08%
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Table 4. Experimental results of Park's and proposed algorithm with
the reference software.

(a) IPPPPP
QP 28 QP32 QP 36
Sequences AT | AP | AB | AT | AP | AB | AT | AP | AB
(%) | (dB) | (%) | (%) | (dB)| (%) | (%) |(dB)| (%)
Park's |-14.76|-0.03 | 0.76 |-14.35| -0.04 | 0.77 |-12.81|-0.05 1.14
News
Proposed|(-48.18 -0.01 | 0.66 |-46.54|-0.03 | 0.63 | -44.24 [ -0.05| 1.14
H Park's |-14.79] 0.01 | 0.83 |-14.12| 0.01 | 0.67 |-13.21|-0.04 | 0.90
all
Proposed|-47.74| 0.01 | 0.7 |-46.48| 0.02 | 0.64 |-44.92 | -0.02 | 0.43
Park's {-15.98|-0.01 | 0.01 |-14.49| 0.00 | 0.22 {-13.74| 0.01 | 0.14
Mobile
Proposed|-49.96| -0.01 | -0.1 |-47.30] 0.00 | 0.09 | -44.44 { 0.01 | 0.12
Park's |-16.72| 0.00 | 0.10 |-14.77}-0.01 | 0.00 {-13.22} 0.01 | 0.07
Coastguard
Proposed |[-47.00( -0.01 | 0.17 |-43.50|-0.02 | 0.25 | -40.75 [ 0.00 | 0.17
Park's |-15.95| 0.00 | 0.06 {-14.92|-0.01 | -0.07 | -13.67 | -0.01 | -0.01
Flower
Proposed|-51.24] 0.00 | 0.00 |-49.08|-0.01 | -0.09 | -46.22 | 0.00 | 0.12
Park's |-13.49]-0.06 | 1.93 |-11.99|-0.06 | 1.74 | -10.67 | -0.08 | 1.30
Football
Proposed|-30.46| -0.09 | 1.68 (-30.08(-0.11 | 1.86 (-31.87 | -0.12] 1.81
Park's |-15.28|-0.02 | 0.62 |-14.11|-0.02 | 0.56 |-12.89 | -0.03 | 0.59
L7
Proposed|-45.76 | -0.02 | 0.52 |-43.83]-0.03 | 0.56 |-42.07 | -0.03| 0.63
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(b) IPPPPIPPPP (GOP 5)

QP 28 QP 32 QP 36

Sequences AT | AP | AB | AT | AP | AB | AT | AP | AB
(%) |(dB} (%} | (%) [(dB}| (%) | (%) |(dB}| (%)
Park’s |-15.83|-0.06 | 4.95 {-14.84{-0.06 | 5.36 {-14.33| -0.06 | 6.35

News
Proposed (-33.31| 0.00 | 0.08 (-38.86(-0.01 | 0.14 |-37.39} -0.01 { 0.18
Hall Park’s |-15.91|-0.02 | 3.44 |-14.98|-0.03 | 4.82 |-14.45| -0.06 | 507

a

Proposed |-39.26| 0.00 { 0.07 |-38.86| 0.00 | 0.05 |-38.02| 0.00 | 0.06
. Park's {-17.35;-0.04 | 1.56 |-15.78; -0.05 | 2.37 |-14.69| -0.05 | 3.54

Mobile
Proposed |-41.84| 0.00 | 0.00 [-39.69| 0.00 | 0.00 |-35.51| 0.00 | -0.01
Park's |-18.50|-0.02 | 1.41 |-16.64|-0.03 | 2.01 |-10.01}-0.02 | -2.78

Coastguard

Proposed |-39.24| 0.00 | 0.01 |-37.07| -0.01 | 0.02 |-34.84|-0.01 | -0.05
Park's |-16.90|-0.06 | 1.08 |-15.99|-0.06 | 1.55 |-14.83|-0.07 | 2.34

Flower
Proposed |-42.53} 0.00 | 0.00 |-41.30| 0.00 | 0.00 |-39.26| 0.00 | 0.01
Park's |-15.71|-0.07 | 3.24 {-13.611-0.08 | 3.01 |-12.05|-0.09 | 3.00

Football
Proposed (-29.11 -0.08 | 1.19 (-27.891-0.09 | 1.25 {-27.83| -0.10 | 1.01
Park's |-16.7 |-0.05 | 2.61 |-15.31|-0.05 | 3.19 |-13.40| -0.06 | 2.92

g7
Proposed (-38.55( -0.01 | 0.23 (-37.28|-0.02 | 0.24 (-35.48]-0.02{ 0.2
Park er al o} WL 16x16 3P Wl o= Ao whe}
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