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Abstract: In a hardware encoder for encoding moving images in real time with high resolution, high-speed
processing is required. Conventionally, techniques for achieving a high speed by parallel processing each slice
in frame are used. However, the image quality in the boundary slice is degraded by this process. In this pa-
per, it is possible to perform the parallelization of the CABAC (Context-based Adaptive Binary Arithmetic

Coding) for each frame. We have achieved high-speed, high-quality H.264 encoding.
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Fig. 1 Overview of CABAC.
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Fig. 2 Block diagram of proposed method.
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Fig. 3 Multiplexing information.
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Fig. 4 Timing chart.
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ZL—AL—F| 60fps
(ERcE (3 ALL TEZ F %
L—hav bao— ON
Rate Distortion OFF
Optimization

%—4% v FEy bL—F  40Mbps, 8O0Mbps

AT A A5y 2, 4, 17, 34, 68
PSNR [dB]

HR s204 | s209 | s210 | s213 | s264 | s265
REARX 30.3 39.0 39.1 4.9 4.8 36.8
2RAF1R 302 38.9 39.0 4.9 4.8 36.8
4RS54R 30.2 38.9 39.0 4.9 2.8 36.7
HEEFRK|1TRSM4R 30.1 38.8 38.9 2.8 0.7 36.6
4R 54 R 30.0 38.7 38.7 9.7 4.5 36.3
68X F1R 29.9 38.4 38.4 4.6 9.4 359

8 BIEETAE A (80 Mbps)
Fig. 8 Simulation results (80 Mbps).

© 2015 Information Processing Society of Japan

i L7 0ek o BAEMmETH 5.

FERLY, 10 (c) RS R TIEAT A ABHRO LT T
B (FRICf) APAHEEC 2D, FBEIIIFEL BV A
T A ABERDFEE L TVEA, K10 (a) /EHRTIEZD
I BATAZAERTOEMELILITEL TRV E25F
BIYICHER T E 5.

EEIRESFRTRLEN— R 27 % FPGA |25
L7 (11 ©7 7 YD FIHAE). FEBELN—Fyx
T, B [5] OWEEN—ZIZ, 250y P L— M
*HET %720, CABAC &% 2 8 CIbFILE T g 2 1
e LTWwb., BOBO® CABAC #iE, FhZhar
ICAXAE)ANDOT 7 AEWREL L, XEVYHIX, HE7T—
%, v PAMN) =208 % 2 L L7z, 72, 220
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PSNR [dB]
HR s204 | s209 | s210 | s213 | s264 | s265
REARX 26.8 357 35.4 412 40.9 32.8
2254 R 26.8 35.7 354 412 40.8 327
4R5MR 26.8 35.7 35.3 412 40.8 32.7

HEAR [1TR54R 26.7 35.6 35.1 41.1 40.7 325
4RSS R 26.6 35.4 34.8 41.0 40.4 323
68 54 R 26.5 34.9 342 40.8 403 31.8

9 WS (40 Mbps)
Fig. 9 Simulation results (40 Mbps).
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(c) kIR (5209, 80Mbps, 17 43E])

10 EEHE O HE

Fig. 10 Comparison of subjective image quality.
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11 T a—% FPGA HAK
Fig. 11 FPGA board for encoding.
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