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Novel rate distortion optimization strategy based on perceptual
properties of texture and luminance

Yu Like"*, Dai Feng',Zhang Yongdong',Lin Shouxun'
1. Institute of Computing Technology ,Chinese Academy of Sciences , Beijing 100190, China ;
2. Graduate University of Chinese Academy of Sciences , Beijing 100190 , China

Abstract: RDO (rate-distortion optimization) plays an important role in video coding systems and has a great effect on
coding efficiency. The most widely used RDO strategy uses MSE or other similar metrics for distortion modeling, which is not
a good metric for subjective evaluation. In order to improve the perceptual quality, a novel perceptual distortion model is
firstly proposed which takes the perceptual properties of texture and luminance into consideration. Based on the perceptual
distortion model, a TL-RDO ( texture and luminance based RDO) strategy is proposed which adjusts the Lagrangian
multiplier dynamically according to visual perception. The simulation result shows that TL-RDO gets higher coding efficiency
than the famous QP-RDO. Moreover, it has low computational consumption compared to other perceptual RDO strategies,

which is suitable for real-time systems.

Key words: perceptual quality ; perceptual distortion model;video coding; HVS;H.264/AVC;RDO
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Fig. 1  Visual sensitivity function of luminance stimulus
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Fig. 3 Exponential fitting of k. and texture complexity
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Table 2 Comparison of coding results
SSIM PSNR
52| i/ (kbit/s) P/ % P/ %
TL-RDO QP-RDO TL-RDO QP-RDO
N 200 0.633 1 0. 608 7 4.01 24. 66 24. 68 ~0.08
ower 300 0.6713 0.645 4 4.01 26.41 26.42 ~0.04
. | 200 0.724 7 0.713 6 1.56 28.22 28.17 0.18
oastguar 300 0.784 1 0.772 5 1.50 29.37 29.3 0.24
. 200 0.749 8 0.7029 6.67 26.59 26. 66 ~0.26
ue 300 0.829 8 0.777 4 6.74 28.46 28. 44 0.07
. 200 0.830 1 0.8115 2.29 34.07 34.34 ~0.79
oreman 300 0.867 7 0.849 4 2.15 35.76 36.05 ~0.80
o 200 0.768 9 0.712 1 7.98 35.57 35.97 ~L 11
ontainer 300 0.815 8 0.758 3 7.58 36.76 37.30 ~1.45
] 200 0.822 4 0.802 4 2.49 27.25 27.32 ~0.26
Stefan 300 0.861 5 0.836 5 2.99 29.47 29.51 ~0. 14
TL-RDO QP-RDO

(b) Bus r“ FI55 105 W% 7 300 kbit/s)

KIS i I R EOLBTEEXT L

Fig. 5 Subjective comparison of decoded frames
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Fig. 6 Comparison of coding efficiency
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Table 3 Comparison of different algorithms about

computational complexity

o AR IRV 5 QP-RDO #H 1L
KEITH MSE
QP-RDO  HI(HIHFF A 14
0.85 x 2(er-12)73
R HTA  MSE Bp— W E— W kb ITE
TL-RDO  fifs I H e A T4 BN
(g k;) x0.85 x 201273
- Y —
SSIM-RDO HHEIHTRT N i3, o IR
PR B A BT S T,

RN B

S T BRI K v B R i ke i) 52 PR R
XF CIF 53 ¥ 551 Foreman $E4T T it 4 i 3K
FATHY I 75 % A Intel Q9550 CPU, N7 3 GB,
Windows XP #: fE 2 45, 3K 45 L R W, A X F
QP-RDO, TL-RDO #jMi i35 75 2 24 9% 2 4 ms B}
(8], SSIM-RDO W75 % 28 ms, 7 — L& X F 5L B 4
BURAR & 37 AL B Y R RS B[R] O BB R A
30 ms, AR G i B TR A B K i, b 43
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