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Abstract

In this paper, a method of rate control for constant bitrate (CBR) coding of High Efficiency Video Coding (HEVC) is
addressed. The existing rate control of H.264/AVC may not provide exact rate control in the case of hierarchical coding structure
since it doesn't consider the characteristics of the hierarchical coding structure. It is expected that a rate control is added to the
reference software called HM for CBR encoding in the near future. More accurate rate control may be required in a hierarchical
structure of random access (RA) mode defined in the common test condition of HM. In this paper, we propose a method of rate
control based on quadratic Rate-Distortion (R-D) model considering temporal layers and frame types in hierarchical coding structure
for efficient rate control. In the consideration of the trade-off relationship between the bit fluctuation and the average PSNR, both
of frame and coding unit (CU) are set as the basic unit of rate control. The performance of the proposed rate control method is
verified by simulations along with the trade-off relationships for the both cases of basic unit.
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Table 1. Test conditions for rate control
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1920x1080(Kimono,  ParkScene(24),

g:f;’;g?:) BasketballDrive(50), BQTerrace(60))
1920x544(KBS2, MBC2(60))
GOP size 8

24 for 24 fps
Intra  period 48 for 50 fps
64 for 60 fps

Length 10 =
Reference frames 4
Search mode EPZS
Search range 64
Symbol mode CABAC
Bit depth 8
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Sequence Target
(Framerate) Bitrate[kbps] Actual PSNR Error Actual PSNR Error
Bitrate[kbps] [Y-dB] [%] Bitrate[kbps] [Y-dB] [%]
Kimono (24) 1800 1795.58 36.98 0.25 222563 34.65 23.65
ParkScene (24) 5050 5137.51 37.30 1.73 5003.45 36.18 0.92
BasketballDrive (50) 5940 6358.08 36.03 7.04 5909.31 33.80 0.52
BQTerrace (60) 6000 6724.62 34.25 12.08 5952.47 33.62 0.79
KBS2 (60) 11000 11827.10 36.90 7.52 11506.21 36.53 4.60
MBC2 (60) 6000 6269.12 41.33 4.49 6524.05 38.89 8.73
Average 5.52 6.54
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Table 3. Experimental results of frame-level rate control
ARA Tgrget Aptual Bitltate PSNR(Y)
(IntraPeriod) Bitrate Bitrate Diff. (dB]
[kbps] [kbps] | (m4lop)
Kimono(24) 920 918.65 | 0.32/0.29 35.19
ParkScene(24) 2525 2521.48 | 0.47/0.58 34.26
BasketballDrive(48) 2970 2972.78 | 0.19/0.19 35.00
BQTerrace(64) 3000 2990.86 | 0.89/2.42 32.44
KBS2(64) 5500 5501.09 | 0.41/1.76 35.46
MBC2(64) 3000 3002.06 | 0.52/2.14 40.66
o 0.47/1.23 35.50
# 4. LCU | HIES Ho| &eizn
Table 4. Experimental results of LCU-level rate control
WNEES T.arget Alctual Bitrate PSNR(Y)
(IntraPeriod) Bitrate Bitrate Diff. (dB]
[kbps] [kbps] | (miop)
Kimono(24) 920 921.33 | 0.41/0.52 35.17
ParkScene(24) 2525 2527.72 | 0.40/0.48 34.16
BasketballDrive(48) 2970 2975.11 | 0.21/0.29 34.76
BQTerrace(64) 3000 3046.61 | 0.81/2.21 32.58
KBS2(64) 5500 5500.65 | 0.23/0.31 35.43
MBC2(64) 3000 2999.41 | 0.40/0.71 40.56
Eors 0.41/0.75 | 35.44
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Fig. 4. Bits per sec using HM
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Table 5. Percentage of the exhausted frame target bits

ARA Frame level[%)] LCU level[%]
Kimono 2.08 4.58
ParkScene 4.58 1.67
basketballDrive 0 0
BQTerrace 18.50 11.83
KBS2 4.33 0
MBC2 4.17 3.83
gz 5.61 3.65
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