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Adaptive QP Selection using residual transform coefficients of block
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Abstract

In H.264/AVC, if each block is quantized with a adaptive quantization parameter(QP) regardless of the characteristics of a
block, it could be the deterioration of the picture quality. In this paper, an adaptive block-based QP selection method is proposed
in order to improve picture quality by utilizing the bit amounts of the zigzag-scanned integer transform coefficients of the
neighboring blocks and changing the QP value in the current block. The proposed method works in the same way as the encoder
and decoder without transmitting the change of QP value to the decoder side. The experimental results show that the proposed
method achieves a gain of about 0.1 ~ 0.3 dB compared with H.264/AVC.
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Table 1. Experimental conditions

Sequence Resolution | Experiments condition
Carphone, News, QCIF Baseline profile
Silent voice, Stephen, Hall, Fila | (176x144) Intra(l frame) only
Tempete, Paris, Irene, News, CIF QP(16, 20, 24, 28)
Mobile, Foreman (352x288) CAVLC RDO on

QCIF, CIF 7} 67} 9A+S g1 om,
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Table 2. Experimental Results.
H.264/AVC Proposed . H.264/AVC Proposed .
: : APSNR | ABitrate : : APSNR | ABitrate
Sequence | QP | BitRate | PSNR | BitRate | PSNR (dB) %) Sequence | QP | BjtRate | PSNR | BitRate | PSNR (dB) (%)
(Kbps) | (dB) | (Kbps) | (dB) (Kbps) | (@B) | (Kbps) | (dB)
16 |1824.33| 47.05 | 1929.78 | 47.71 | 0.66 5.78 16 |11202.96| 46.77 |11832.15| 47.74 | 0.97 5.62
Carphone | 20 |1327.03 | 43.93 | 1414.65| 44.61 | 0.68 6.60 | Tempete | 20 | 8546.78 | 43.14 | 9134.39 | 44.19 | 1.05 6.88
(QCIF) 24 | 953.31 | 40.88 | 1027.81| 4161 | 0.73 7.81 (CIF) 24 | 6333.88 | 39.61 | 6891.53 | 40.72 | 1.11 8.80
28 | 673.07 | 37.94 | 723.41 | 38.50 | 0.56 7.48 28 | 4570.67 | 36.25 | 4981 |37.13| 0.88 8.98
16 |1942.91| 47.31 | 2051.96 | 48.06 | 0.75 5.61 16 | 5692.69 | 47.20 | 6128.63 | 47.89 | 0.69 7.66
News 20 |1471.25| 44.06 | 1569.8 | 44.90 | 0.84 6.70 News 20 | 4020.15 | 44.33 | 4381.02 | 45.04 | 0.71 8.98
(QCIF) 24 11094.38| 40.84 | 1180.46 | 41.70 | 0.86 7.87 (CIF) 24 | 2889.48 | 41.68 | 3180.42 | 42.55 | 0.87 | 10.07
28 | 802.53 | 37.79 | 866.61 | 38.56 | 0.77 7.98 28 | 2067.1 |38.98 | 2277.11 | 39.76 | 0.78 | 10.16
16 |2387.77 | 46.72 | 2484.7 | 47.32 | 0.60 4.06 16 | 5161.95 | 47.03 | 5515.68 | 47.54 | 0.51 6.85
Silent voice| 20 |1741.87 | 43.01 | 1830.77 | 43.61 | 0.60 5.10 Irene 20 | 3505.11 | 44.48 | 3782.67 | 45.07 | 0.59 7.92
(QCIF) 24 11217.63| 39.60 | 1300.55 | 40.24 | 0.64 6.81 (CIF) 24 | 2406.63 | 42.00 | 2648.27 | 42.76 | 0.76 | 10.04
28 | 8144 |36.45| 872.08 | 36.91 | 0.46 7.08 28 | 1625.6 | 39.46 | 1792.38 | 40.10 | 0.64 | 10.26
16 | 3255.5 | 47.01 | 3295.04 | 47.23 | 0.22 1.21 16 | 15192.6 | 46.57 |15551.37| 47.07 | 0.50 2.36
Stephen 20 |2594.05 | 43.32 | 2633.33| 43.58 | 0.26 151 Mobile | 20 |12095.06 | 42.72 |12434.94| 43.24 | .052 2.81
(QCIF) 24 |2017.26| 39.64 | 2059.56 | 39.95 | 0.31 2.10 (CIF) 24 | 9379.47 | 39.00 | 9715.29 | 39.56 | 0.56 3.58
28 |1524.12| 36.06 | 1560.58 | 36.36 | 0.30 2.39 28 | 7087.7 | 3545 | 7360.3 | 3594 | 0.49 3.85
16 |1852.13| 46.52 | 1922.84 | 46.91 | 0.39 3.82 16 |10028.08| 46.55 |10436.95| 47.12 | 0.57 4.08
Hall 20 [1309.38 | 43.54 | 1372.39| 43.98 | 0.44 4.81 Paris 20 | 7601.06 | 43.15 | 7955.17 | 43.74 | 0.59 4.66
(QCIF) 24 | 945.61 | 40.85 | 1001.52 | 41.42 | 0.57 5.91 (CIF) 24 | 5690.68 | 39.89 | 6016.23 | 40.54 | 0.65 5.72
28 | 688.92 | 38.18 | 731.84 | 38.72 | 0.54 6.23 28 | 4188.13 | 36.72 | 4427.34 | 37.27 | 0.55 5.71
16 | 1880 | 47.70 |1955.85|48.21 | 0.51 4.03 16 | 7587.78 | 46.70 | 7938.51 | 47.22 | 0.52 4.62
Fila 20 |1390.79| 44.56 | 1456.46 | 45.08 | 0.52 4.72 | Foreman | 20 | 5330.8 | 43.20 | 5603.41 | 43.65 | 0.45 511
(QCIF) 24 11021.11| 41.59 | 1078.63 | 42.16 | 0.57 5.63 (CIF) 24 | 3630.84 | 40.17 | 3844.64 | 40.60 | 0.43 5.89
28 | 740.97 | 38.79 | 780.95 | 39.20 | 0.41 5.40 28 | 2424.01 | 37.38 | 2561.86 | 37.69 | 0.31 5.69
Average 0.55 5.28 Average 0.65 6.51
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Table 3. Comparison of total decoding time of H.264/AVC to that of
proposed method.

H.264/AVC Proposed H.264/AvC2}
Sequence | QP (sec) method Proposed
(sec) Method H|1 (%)
16 39.00 39.02 0.04
News 20 38.59 38.61 0.04
(QCIF) 24 38.20 38.33 0.32
28 37.86 38.00 0.37
16 39.47 39.53 0.16
Hall 20 38.58 38.61 0.09
(QCIF) 24 38.02 38.11 0.24
28 37.59 37.66 0.16
16 56.02 56.16 0.25
Tempete | 20 54.99 54.97 -0.03
(CIF) 24 54.27 54.06 -0.37
28 53.37 53.33 -0.09
16 62.25 62.67 0.68
Irene 20 60.06 59.81 -0.41
(CIF) 24 57.69 58.06 0.65
28 56.20 56.66 0.81
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