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Abstract H.264 introduces intra-prediction coding and uses Lagrangian rate-distortion optimization( RDO) technique to
decide the best intra-coding mode. Although the intra-prediction greatly improves the intra-coding efficiency, it enormously
increases the computational complexity. In order to decrease the computational complexity of the algorithm, a fast algorithm
for intra-prediction mode decision based on pixel’ s directional relativity is presented in this paper. Experimental results

show that compared with the original intra-prediction coding scheme, the proposed algorithm reduces the computational

complexity of intra-prediction coding dramatically with only trivial loss of PSNR and increment of bite-rate.
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Fig.1 9 prediction modes of Intra_4 x4
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Fig.2 8 directions of 4 x4 luma prediction modes
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Tab.1 The cost formula of candidate prediction modes
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0 #H cost=la-ml+(b-nl+lc-ol +1d-pl
IS 2 cost=la-dl +le-hl+1i-1l +Im-pl
3 ETAMNAL cost=lc—il +1d-ml+|h-nl

4 ATHAMAL cot=1b-1+la-pl+le-ol

5 EHRA cost=la~nl+lb-ol+lc-pl

6 KFEWRTF cost=la-hl +le-1l +1i-pl

7 REHRE cost=lb-ml +lc—nl+Ild-ol

8 K E cost=le-dl +li-hl +|m=-1l
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Fig.3 4 x4 luma block and its neighboring pixels
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Tab.2 The decision table of candidate prediction modes

Case F,fiF, X% wEFE BREWRRR
1 IF1=1F,1=0 BEHBNZ 2

2 IF,1 =0 HIF,1>0 EEN% 0.2
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4 IF,I=IF,1>0HF/F,>0 ETFfaxtfag 2.3
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6 IF,1>1F1>0 EHERRA% 023457

7 IF,I>1F,1>0 AFPRBin% 123468
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Tab.4 Experimental results on QCIF test sequences
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Tab.6 Experimental results on CIF test sequences by
the proposed algorithm and reference[4]

e
foreman -45.2 +2.8 -0.02
carphone -45.1 +3.1 -0.01
akiyo ~45.1 +2.9 -0.02
container -46.2 +1.9 -0.03

28
hall_objects -46.2 +2.9 -0.01
salesman -45.5 +2.1 -0.08
news -44.8 +2.8 -0.01
mother&daughter -44.0 +2.8. -0.05
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Tab.5 Experimental results on CIF test sequences

o mwwn T GO G
foreman -45.3 +3.1 -0.01
akiyo -44.6 +3.3 0.00
container -45.8 +1.9 -0.04
mobile -45.0 +1.4 -0.11

28  stefan -45.2 +1.9 -0.10
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coastguard -46.6  +3.6 -0.06
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silent -44.8 +2.6 -0.04
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