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The Hardware Design of CABAC for High Performance H.264 Encoder
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ABSTRACT

This paper proposes a binary arithmetic encoder of CABAC using a Common Operation Unit including the three modes. The binary
arithmetic encoder performing arithmetic encoding and renormalizer can be simply implemented into a hardware architecture since the COU is
used regardless of the modes. The proposed binary arithmetic encoder of CABAC includes Context RAM, Context Updater, Common
Operation Unit and Bit-Gen. The architecture consists of 4-stage pipeline operating one symbol for each clock cycle. The area of proposed
binary arithmetic encoder of CABAC is reduced up to 47%, the performance of proposed binary arithmetic encoder of CABAC is 19% higher
than the previous architecture.
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Fig. 1 Block diagram with a CABAC encoder
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While Range < 256 Low = Low << 1
if (Low < 256)
Puthit(0); If (Low >= 1024)
else Low = Low - 1024;
if (Low >= 512) Puthit(1);
Low = Low - 256 else
hitsOutstanding ++; if (Low < 512)
else Puthit(0};
Low = Low - 512 else
Puthit(L); Low = Low - 512
endif bitsOutstanding ++;
endif endif
endwhile Endif
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Osorio Li Choi

Sequence [10] [11] [12]

Proposed

Container 73048 73387 53253 51407

Foreman 73112 73430 53127 51252

Mobile 191669 193214 140131 137465

Akiyo 53426 53648 31340 29398
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Table. 6 Implementation result of hardware

Osorio Liu Choi Kim

noy | gy | opz | opa | Proeesed

Process 1 035 | 013 | 018 | 018 0.18

(um)
Frequence

) 18 | 200 | NA | 135 2

AE 4676 4876 2943
5163 7344
Bit-Gen | 2830 2990 1204

Total 7506 5163 7866 7344 4147
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