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Adaptive Selection of Weighted Quantization Matrix for H.264 Intra
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Abstract

This paper presents an adaptive quantization matrix selection scheme for H.264 video encoding. Conventional H.264 coding
standard applies the same quantization matrix to the entire video sequence without considering local characteristics in each frame.
In this paper, we propose block adaptive selection of quantization matrix according to edge directivity of each block. Firstly, edge
directivity of each block is determined using intra prediction modes of its spatially adjacent blocks. If the block is decided as a
directional block, new weighted quantization matrix is applied to the block. Otherwise, conventional quantization matrix is used for
quantization of the non-directional block. Since the proposed weighted quantization is designed based on statistical distribution of
transform coefficients in accordance with intra prediction modes, we can achieve high coding efficiency. Experimental results show
that the proposed scheme can improve coding efficiency by about 2% in terms of BD bit-rate.
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Fig. 1. Block diagram for H.264 intra coding using the proposed algorithm
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Table 1. Coding performance according to weights o and 3

A | Verticalmode | B Horizont
mode
1.1 -0.35% 1.1 -0.36%
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Table 2. Directional block ratio in test sequence(%)

Testsequence

Directional block
ratio(%)

Traffic(HD)

56%

People on street(HD)

43%

Crowdrun(HD)

37%

Parkjoy(HD)

58%

Rolling tomatoes(HD)

74%

Foreman(CIF)

45%

Bus(CIF)

39%
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Table 3. Comparison of coding performance
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Test AQMS method Proposed method
estsequence BD_Rate(%) BD_Rate(%)
Traffic(HD) -1.43% -1.78%
People on ) o R o
street(HD) 1.91% 2.02%

Crowdrun(HD) -1.97% -2.08%

Parkjoy(HD) -2.03% 2.11%

Rolling o o
tomatoes(HD) -1.45% -0.02%
Foreman(CIF) -0.97% -1.09%

Bus(CIF) -0.94% -0.91%
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Table 5. SSIM comparison Table 7. Encoding time comparison
Test sequence AQMS method Proposed method Testsequence AQMS method Proposed method
q SSIM SSIM q Encoding time(sec.) Encoding time(sec.)
Traffic(HD) 0.924 0.931 Traffic(HD) 378.1 1312
People on Peopleon street(HD) 364.3 1254
0.948 0.952
street(HD) Crowdrun(HD) 4342 185.5
Crowdrun(HD) 0.921 0.932 Parkjoy(HD) 331.5 112.1
Parkjoy(HD) 0.934 0.941 Rollmg xomatoes(ll)) 154.3 84.3
Rolling Foreman(CIF) 15.3 52
0.953 0.942
tomatoes(HD) Bus(CIF) 14.6 5.9
Foreman(CIF) 0.952 0.959
Bus(CIF) 0.941 0.952 B B _ o
o] Wol BBad Wy S50 Ao Hlgo] FolA rate
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Traffic(HD) 36.13dB 36.21dB 27 W AL T AQMS S Hlawste], Alkeh

Teopleon 2]o] PSNR2 && SSIM ZHol| A AQMS B 35S

37.33dB 37.43dB

street(HD) BholstgTh & 78 A%F AIZF SHA AQMS2t] Hl

Crowdrun (HD) 34.25dB 34.32dB ZAzto|t}. A|etet wio] AQMSKHT} &S HAxaERs 714
Parkjoy(HD) 36.41dB 36.47dB S < F Aok

tomi(t)o”ef:(g;m) 38.67dB 38.38dB SHH, 19 83} 9= QP7F 37 Wl wrafficoll tigh Az} <

JEolth YR 94, H264 2], AQMSHA, Alteh w2

Foreman(CIF) 37.42dB 37.51dB o on odele Ea) wlwaldn Aokek o] g

Bus(CIF) 37.63dB 37.71dB =1y o)z BEA 312 o] 98-8 elat 2= gl
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Fig. 8. Comparison of a part of traffic sequence (a) original (b) H.264 (c) AQMS (d) proposed method
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