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Abstract

Although the H.264 video coding scheme is popular, it is not efficient for high~definition (HD) video coding because the size
of its macroblock is relatively small for the HD video resolution. In this paper, we propose a new intra coding scheme based
on the enlarged macroblock size. For the luminance component, intra 4x4 prediction and intra 16x16 prediction in H264 are
scaled into intra 8x8 prediction and intra 32x32 prediction, respectively. For the chrominance components, intra 8x8 prediction
is extended to intra 16x16 prediction. Along with the 8x8 basic coding block size, an 8x8 integer discrete cosine transform (DCT)
is used. Experimental results show that the proposed algorithm improves coding efficiency of the intra coding for HD video:
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PSNR gain by 0.23dB and bit-rate reduction by 5.32% on average.
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Fig. 1.
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Scanning Order of Residual Blocks within a
Macroblock.
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Fig. 2 Intra 4x4 Prediction Modes.
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Intra  Prediction for Various Resolution of
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AIF 256235 | 3165 | 87 | 2413
40 | 4653 | 5347 | 5992 | 40.08
281 9329 | 671 | 8.0 | 1830
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40 | 4333 | 5667 | 4243 | 5757
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Table 2. Test Sequence.

3 A7) 22 =z F
Sunflower 1920x1080 25
Rush_hour 1920x1080 25

Pedestrian_area 1920x1080 25
Stockholm 1280x720 50
Breakdancers 1024768 15
Z 3 4Ad =A
Table 3. Test Condition.

JM 11.0 A ghst v
zZ el Baseline Baseline
A= s SIEZ} 4x4 QIE} 8x8

QEZ d= IEg} 16x16 QIEZ} 32x32
4% dE QlE7} 8x8 QEg} 16x16
X X
JEFG 9 e T
A5 ol | 4xd AT o | 88 A% ol
AR w3l AR A g FARQ! WEl
Hadamard 4x4 Hadamard 4x4 Hadamard
W3l 2x2 Hadamard 2x2 Hadamard
233 42 ITI-- ITI1--
QP 28, 32, 36, 40 28, 32, 36, 40

E 4. A8 Z3 (Sunflower)
Table 4. Experimental Results for “Sunflower”.

JM 11.0 Akt 9y
QP | PSNR HES PSNR HE&
(dB) (kbps) (dB) (kbps)
28 | 4065 1048256 | 409 10189.76
2| 3R846 7176.72 3387 6301.62
36 36.24 4739.39 36.73 450045
40 | 3401 320591 3442 3050.41

Breakdancers)ell ot A|<¢et #hE 3 H264 2 A%
Edol 4% g 93 48 A7 el

A8 AH2RE, Adg Wo] 7|E9] Wy vl
3o 184 Bt E F&HoR REE ¢ 4 9
o} E3 7t Ay AHE Bal, AL Wdo] AUE&
Ao 2839& ¢ 4 itk 234 Stockholm 94+
73S, BA9 92A AR Eo| UF ALt At W
Hog 2 058 A& F AUk AU WP e AR}
o] HaFoez o 532% HIES A AT

£ 5 A8 Z3 (Rush_hour
Table 5. Experimental Results for “Rush_hour”.

M 110 A ke Wy
QP PSNR HES PSNR HES
(dB) (kbps) (dB) (kbps)
28 40.36 712746 40.58 5834.80
32 3859 4810.27 3893 3790.97
36 36.68 2735.92 37.16 2548 46
40 A.71 1904.84 35.15 1760.19

E 6 A8 &1l (Pedestrian_area)
Table 6. Experimental Results for “Pedestrian_area”.

M 110 A ke wh

QP | PSNR HE& PSNR HE&

(dB) (kbps) (dB) {(kbps)
28 39.16 8200.13 -39.21 3423.72
32 37.14 533843 37.26 521911
36 3511 3508.04 35.35 3332.47
40 33.09 2315.77 33.32 214880

E 7. A8 Z3 (Stockhoim)

Table 7. Experimental Results for “Stockholm”.

M 110 A k3t =
QP | PSNR HES PSNR HE&
(dB) (kbps) (dB) (kbps)
2 36.17 35191.10 36.17 36283.48
32 34.00 21439.21 3398 21836.15
36 31.97 13445.33 32.05 1351841
40 2990 8593.70 30.06 8176.51

E 8 A% Z3 (Breakdancers)
Table 8. Experimental Results for “Breakdancers”.

M 11.0 A st By
QP PSNR HES& PSNR HES
(dB) (kbps) (dB) (kbps)
28 40.14 2332.05 40.19 224227
32 3891 1440.03 39.00 1364.34
36 3757 991.95 3775 924.07
40 3598 72185 36.24 672.87
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