200841 62 MB35 =2x A 45 H SDE A 6 =

=& 2008-45SD-6-6

249} 2479}

o] olE

H264 E357]o|A &
Hl2e] HEHAA G854 A7

( Design of Memory-Access-Efficient H.264 Intra Predictor Integrated
with Motion Compensator )

}\_] Pt

*
2 g T

B B

Bl

T
ek Py
1 (o)

o]

( Jongsik Park and Seongsoo Lee)

H264/AVC 537 Oﬂﬁﬂ‘* JNEZ}
A AEL g7 3} o
Z SRk Wolxn dY ARE %ﬂﬁ&ﬂr
g 25 3 WY d9Is HLES
ok AR RIER 457]=

%Eﬁ = ZY IPEo] B332 93 2z 94
H A %‘336}*—131 011111‘5:011 AIZ:E%;'! &
] l/’~
o] 5 UﬂEﬂlE }\}%—6}7\1
d)&) 45% ~ 5% 7t AlolE

71

Abstract

In H264/AVC decoder, intra predictor, motion compensator, and deblocking filter need to read reference images in
external frame memory in decoding process. They read external frame memory very frequently, which lowers system
operation speed and increases power consumption. This paper proposes a intra predictor integrated with motion
compensator without external frame memory. It achieves power reduction and memory bandwidth minimization by
exploiting data reuse of common and repetitive pixels. The proposed intra predictor achieves more than 45% ~ 75% cycle
time reduction compared with comventional intra predictors.
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. Overview of Intra Prediction Algorithm
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2. Proposed Architecture
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Table 2. Comparison of Clock Cydle (Luma 4x4).
Clock Cycles / Reduct
Mode 4x4 Luma Block aeron
Ratio(%)
[5] | proposed
Vertical 17 11 35%
Hor1zontal 17 11 35%
DC 21 15 29%
Diagonal Down-Left 24 11 54%
Diagonal Down-Right 24 11 5496
Vertical Right 23 11 52%
Horizontal Down 23 11 5226
Vertical Left 22 11 50%
Horizontal Up 20 11 45%
Average 21.22 11.44 45.11%
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Table 3. Comparison of Clock Cyde (Luma 16x16).
Clock Cycles / Reduct
Mode 16x16 Luma Block | o0
Ratio(%6)
[5] | proposed
Vertical 91 73%
Horizontal 91 73%
340
DC 91 73%
Plane 94 122
Average 340 9.75 72,1526
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Table 4.  Comparison of Clock Cyde (Chroma 88,

Clock Cycles / .
Mode 8x8 Chroma Block Reduction
Ratio(%)
[5] | proposed
Vertical 40 79%
Horizontal 190 438 5%
Vertical 48 75%
Plane 60 68%
Average 190 45.00 74.25%
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Fig. 9. FPGA Verification.
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