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Abstract

Video bit-rate control is essential for efficient video transmission. As the demand for high-resolution and versatile video
applications increases, adjusting the bit rate to enable transmission/storage within a limited bandwidth or storage device is
necessary. The traditional video bit-rate control method using the R-A model achieves a higher target bit-rate accuracy. However, it
remains challenging to achieve the target bit-rate accuracy in random access (RA) mode. Thus, it is necessary to adjust the A
value used in rate-distortion optimization (RDO) to allocate bits more effectively. Therefore, this paper proposes an optimal target
bit-rate control method in RA mode through efficient A value adjustment. Based on the target bit-rate accuracy criteria, the
proposed method achieved an average bit-rate accuracy improvement of 7.82% point compared to the previous method.
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Fig. 1. A prediction structure of random access mode
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Sequence Resolution(WxH) Bit-depth Class Frame per sec. No. of frames
BlowingBubbles (416x240) 8 D 50 100
RaceHorses (416x%240) 8 D 30 100
BQMall (832x480) 8 C 60 100
BasketballDrill (832x480) 8 C 50 100
Kristen and Sara (1280%720) 8 E 60 100
FourPeople (1280%720) 8 E 60 100
Cactus (1920x1080) 8 B 50 100
ParkScene (1920x1080) 8 B 24 100
Traffic (2560x1600) 8 A 30 100
People on Street (2560%1600) 8 A 30 100
Tango?2 (3840x2160) 10 A1 60 100
FoodMarket4 (3840x2160) 10 A1 60 100
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BRA(%) = |1— X 100 (16) i i )
BRyy et Fx AZE ] VIMS] RC REE H|&glsle H353)
3tk Ak e AEH7LE 9] VIM-16.0rcl1 8] 7]
A7V BR, g = SRUES, BRgeqc A28 pe meoae] BRASH Alohiie] RC RE 2] BRAZS |
EES ongith Witk & 29 AdelA B 5 %ol thFE2] QPollA
¥ 2v HRUES ARk AYAAE Ut CTC Ajohiyg o] RC7F VIMA16.0rc1 9] 718 RC BT} 958 A
27191 QP (=22, 27, 32, 3N 7ML HIH L ¥4 F-358) S e YTHBRAS 7S vl ale] o 9543 A%<
E 2 SEHEE YUT AEED
Table 2. Experimental results for bit-rate accuracy (BRA)
Sequence QP VTM-16.0rc1 RC off VTM-16.0rc1 default-RC Proposed RC
q Target Bit-rates(Kbps) Encoded Bit-rates(Kbps) BRA (%) Encoded Bit-rates(Kbps) BRA (%)
T2 [ 2745252 | 1278280 | 4656 | 1399360 | 50.97
. 27 1393.204 817.904 58.71 966.748 69.39
BlowingBubbles =g~~~ " 7aoqa0 [ 533.864 | 7207 |~ 643588 | 8688 |
37 381.340 337.680 88.55 403.752 94.12
22 |\ 1710540 | 79846 | 4668 | 854246 |  49.94 |
Recetorses |21 | " 9e18345 | """ 552468 | 60.16 """ 639710 | " 69.66 |
%2 |\ 474124 348408 | 7348 | 449973 | 9491
37 235.075 203.815 86.70 294.746 74.62
22 | 8605435 | 3897868 | 4530 | 4279488 | = 49.73 |
BQMall 2r 4209403 | 2536881 | 6027 | 2910504 | 69.14
%2 |\ 2321136 | 1746590 | 7525 | 2035857 |  87.71
37 1278.604 1160.932 90.80 1380.048 92.07
22 | 5833904 | 2806232 | 4810 | 3142088 | = 53.86 |
BasketballDrill |2 | —————____ 2830792 |~ 7777771768568 |~ 6248 | """ 2056004 | 7263
%2 |\ 1432384 | 1102800 | 7699 | 1334784 | 9319
37 739.360 661.304 89.44 844.752 85.75
22 |\ 5610500 | 2748355 | 4987 | 3397190 |  61.65 |
Kristen and Sara |21 —————____; 2565124 | © 77T 777706515 | 1T 66.53 | | 2084467 | 8126
%2 |\ 1470412 | 1176681 | 8002 | 1313064 | 89.30
37 860.947 796.992 92.57 828.993 96.29
-2 6958.027 | 3526910 | 5069 | 4206638 |  60.46
FourPeople -2l | ———_____ 3421377 [ T T 067222 |7 66.27 |~ 72695020 | 7877
%2 |\ 2032.660 | 1616654 | 7958 | 1767561 | 86.96
37 1230.950 1143.163 92.87 1170.086 95.06
22 | 3632224 14588.7 | 4016 | 16874.236 |  46.46 |
Cactus 20 [ T TTTTA1812040 [T 7777353602 | 6226 | """ 9066512 | ___76.76 |
32 | 5624224 | 4399.200 | 7822 | 5535976 | = 98.43
37 2887.548 2650.264 91.78 3264.296 86.95
|22 | 14203441 | 6525891 | 4595 | 7608017 |  53.56 |
parkscene |2l 6470327 |~ 7777773908165 | "~ 6040 | """ 7774939167 | 7634
%2 |\ 3152432 | 2388608 | 7877 | 2980416 | 9454
37 1509.394 1385.028 91.76 1709.195 86.76
|22 | 27691238 | 1326366 | 4790 7 15672439 |  56.60 |
Traffic 27 | 12803592 | 8056802 | 6444 | 9953889 |  79.61
%2 | 6480.880 | 5251336 | 8103 | 6157528 | @ 95.01
37 3492.067 2692.862 7711 3585.120 97.34
|22 | 44220645 | 2003403 | 4530 | 22225670 | 50.26 |
People on Street |21 ——_____ 20893972 [ 777777 77713183311 "~ 63.10 """ T T 15247.046 |~ " 72.97 |
%2 | 10972324 | 8671226 | 7903 | 10845590 | 98.84 |
S 5819457 | 5276762 | 9067 | 7560000 | _ 70.09
22 [T 72564604 | 33269966 | 4585 | 47645971 | 65.66_
Tangoz |21 | 71583749 [T 7777713202726 |~ 8337 |+ 16613246 | 9510 |
%2 | 6825.057 | 6750292 | 9890 | 67502092 | 98.90
8 3722577 | 3543340 | 9519 | 3543340 | 9519
|22 | 18455788 | 15075465 | 8168 | 19240036 |  95.75 |
FoodMarketd |21 —————____ 7075012 | " 7777777437849 |77 94.87 | "7 7437849 | 9487
EZ 3864.614 | 3979425 | 97.03 | T "773079425 | 97.03_
37 2200.569 2100.868 95.47 2100.868 95.47
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Table 3. Experimental results for an average bit-rate accuracy (BRA)
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QPE HT L g5 Fastste] A& BRA Hftolth &
&t 7} "l 2E 97 AlE2e] A BRA BH## VIM-
16.0rc12] 718 RC RE9] 7% 71.82%, Ao RC2
739 79.64%°1tt. A A AP VIM-16.0rcl €]
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°] R-D A%< YeRth R-D A% 12132 2] PSNR (peak

signal to noise ratio)#< Y ARESIA T Aot W

Sequence VTM-16.0rc1 default-RC \ Proposed RC
Average Bit Rate Accuracy (%) with 4-QPs
BlowingBubbles 66.47 75.34
RaceHorses 66.76 72.28
BQMall 67.90 74.66
BasketballDrill 69.25 76.36
Kristen and Sara 72.25 82.12
FourPeople 72.34 80.31
Cactus 68.11 7715
ParkScene 68.47 77.80
Traffic 67.62 82.14
People on Street 69.53 73.04
Tango2 80.83 88.71
FoodMarket4 92.26 95.78
Total Average 71.82 79.64
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Fig. 2. R-D performance comparisons (a) BlowingBubbles (b) Kristen and Sara
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