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Optimal R-A intra rate control in H.266/ Versatile Viedo Coding
LIN Yong, YANG Zhenglong, LUO Yixi, LIU Xinyu

(School of Urban Railway Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; Optimal bit allocation and optimal Lagrange factor A selection based on Convolutional Neural Networks ( CNN) are
proposed in R — A intra—frame code control. Firstly, we explore the properties of the coding tree unit (CTU) in terms of the
relationship between the code rate and distortion (R — D) and the code rate and the Lagrange factor A (Rate—=A, R — A), and
design the key parameters of the CNN with four outputs for predicting the R — D and R — A curves; and then, we establish the
optimization of the frame—-level A and target code rate equations and invert them to obtain the optimal CTU code rate allocation;
finally, the optimal CTU level X is obtained based on the CTU code rate allocation and the prophet’'s R — A curve. experiments show
that the algorithm improves the coding quality by 0.31 dB over the VIM13.0 default code—control algorithm while maintaining
4.76% control accuracy.
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Table 1 Comparison of bit rate accuracy of different algorithms

Sequences r B A SCHR[20] SCHiR[21] [ W)

(kb/s) Actual M/% Actual M/% Actual M/% Actual M/% Actual M/%
People on 12 000 12 033.36 0.28 12 309.12 2.58 11921.52 0.65 11895.12 0.87 10980.72 8.49
Street 30 000 30015.84 0.05 30 565.92 1.89 29 985.36 0.05 2994144 020 2357424 2142
50 000 49 658.88 0.68 50 480.16 0.96 50 058.96 0.12 49948.80  0.10 38032.80 23.93
Traffic 100 000 100 381.68 0.38 106 389.60 6.39 100 650.24 0.65 100766.16  0.77 87779.28 12.22
150 000 150 452.16 0.30 158 346.72 5.56 151 142.16 0.76  151094.64 0.73 131 082.00 12.61
300 000 290 238.72 3.25 301 774.80 0.59  295257.84 1.58 29455824  1.81 24225744 19.25
Basketball 1500 1513.20 0.88 1584.40 5.63 1 605.20 7.01 1641.60 9.44 1214.80 19.01
Drive 2 000 1.995.20 0.24 2 076.00 3.80 2 904.80 4.74 211040 5.52 1621.20 18.94
2 500 2 504.80 0.19 2 604.80 4.19 2 655.60 6.22 272520 9.01 203240 18.70
Birds in Cage 3 000 3039.55 1.32 327091 9.03 3 085.63 2.85 3069.12  2.30 262694 12.44
4000 4039.10 0.98 4309.25 7.73 4111.10 2.78 411821 296 344544  13.86
6 000 6 050.88 0.85 6 560.06 9.33 6211.39 3.52 6099.46  1.66 5218.75 13.02
BQ Terrace 14 000 14 118.72 0.85 14 311.68 2.23 12 966.72 7.38 1315296  6.05 117391.68 738.51
30 000 30 194.40 0.65 31 734.72 5.78 29 834.40 0.55 29 881.92  0.39 229470.24 664.90
40 000 40 182.72 0.46 41 247.36 3.12 40 080.00 0.20 40 112.16  0.28 275037.12 587.59
Cactus 6 000 6 022.80 0.38 6 316.40 5.27 6 273.20 4.55 6464.00 7.73 5252.00 12.47
12 000 11 952.40 0.40 12 493.20 4.11 11 788.80 1.76 11833.20 1.39 10600.00 11.67
14 000 13 943.60 0.40 14 505.20 3.61 13 827.20 1.23 13868.40 094 1239520 11.46
Cafe 3 000 3009.22 0.31 3 162.05 5.40 3387.07 12.90 3379.58 12.65 2659.01 11.37
4000 3983.04 0.42 4 065.98 1.65 434477 8.62 4365.50 9.14 338496 15.38
5000 4973.76 0.52 5079.17 1.58 5467.39 9.35 5431.30 8.63 417331 1653
Kimon 1 1 000 1021.63 2.16 1 085.38 8.54 1654.66  65.47 1 690.37 69.04 1225.73 2257
2 000 2 023.10 1.16 2 178.24 8.91 294643  47.32 3019.01 50.95 2379.07 18.95
3000 3030.14 1.00 317453 5.82 404429 3481 4194.05 39.80 3338.50 11.28
Average 0.75 4.74 9.38 10.10 96.52
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&2 000 4 000 16 000 kb/s. SRIM, SEBRI LA 42
1 9403 817.6 1 5 780.8 kh/s, [al Ff () 1f5 ¥ 76"

PeopleOnStreet" [ 50 000, "Cactus" f¥ 1200 F
1 400 kb/s, BasketballDrill #J 3 000, 4 000 i
8 000 kb/s L} " RaceHorses " HJ 5 000, 8 000 A
1000 kb/sHHEA B, MHZ T, AXFERT
KR 2GR BUS NS, (HiX [R]
I AR S i v T A 8D 42 s A A B ) S i
R, H T i A e — TR EL R P AR A 55, B
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Table 2 Experimental comparison results of different algorithms

. T Model AL SCHk[20] 3CHik[22] i 2
Sequences ) . . )
(kb/s) PSNR PSNR APSNR  PSNR APSNR PSNR APSNR PSNR APSNR
People on 12 000 33.28 33.36 0.08 33.11 -0.17 33.08 -0.20 32.89 -0.38
Street 30 000 37.87 37.92 0.05 37.82 -0.05 37.81 -0.06 36.70 -1.17
50 000 40.50 40.60 0.10 40.53 0.02 40.52 0.01 39.08 -1.43
Traffic 100 000 4435 44.44 0.09 44.28 -0.07 44.29 -0.07 43.74 -0.61
150 000 46.38 46.48 0.10 46.34 -0.04 46.32 -0.05 4571 -0.67
300 000 50.95 51.35 0.39 51.11 0.15 51.07 0.12 49.59 -1.36
Basketball 1500 31.96 32.15 0.19 3225 0.29 3232 0.36 31.05 -0.91
Drive 2 000 33.10 33.21 0.11 33.24 0.14 33.35 0.24 32.29 -0.81
2500 33.93 34.13 0.20 34.18 0.26 34.31 0.38 33.13 -0.80
Birds In Cage 3000 40.01 40.20 0.19 39.99 -0.02 39.98 -0.03 39.70 -0.31
4000 40.76 40.89 0.13 40.75 -0.01 40.75 0 40.43 -0.32
6 000 4171 41.86 0.15 41.72 0.02 41.66 -0.05 41.45 -0.26
BQ Terrace 14 000 29.89 29.89 0.01 29.39 -0.50 29.46 -0.42 40.31 10.42
30 000 33.24 33.41 0.17 33.08 -0.16 33.10 -0.14 46.35 13.11
40 000 34.58 34.62 0.04 34.45 -0.13 34.44 -0.13 48.11 13.54
Cactus 6 000 30.81 30.89 0.09 30.88 0.07 31.01 0.20 30.40 -0.40
12 000 33.47 33.60 0.13 33.34 -0.13 33.36 -0.11 33.13 -0.35
14 000 34.08 34.23 0.15 33.98 -0.10 33.98 -0.10 33.71 -0.37
Cafe 3 000 41.56 41.77 0.20 42.07 0.51 42.03 0.47 41.09 -0.47
4000 42.66 4273 0.07 42.96 0.30 42.96 0.30 42.04 -0.62
5000 43.44 43.46 0.03 4374 0.30 43.69 0.25 42.79 -0.64
Kimon 1 1000 32.38 32.56 0.17 34.54 2.15 34.70 2.32 33.23 0.84
2 000 35.59 35.85 0.26 37.55 1.96 37.72 2.12 36.51 0.92
3000 37.70 37.84 0.14 39.14 1.44 39.36 1.65 38.23 0.52
Average 0.14 0.26 0.29 1.14
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