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H.264 motion estimation unit design and FPGA verification
using enhanced MRME algorithm
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ABSTRACT

This paper presents an architectural enhancement to reduce the data load of the Multi-Resolution motion
estimation. Our approch is based on eliminating unnecessary data load using memory reuse. New hardware
architecture for integer-pel ME(motion estimation) dedicated to H.264/AVC is proposed. The proposed
architecture supports all 7 modes (16x16, 16x8, 8x16, 8x8, 8x4, 4x8, and 4x4) for variable block size ME.
The features of our design are 2-D PE(processing element) array and SAD merging scheme. A pipelined and
shared datapath architecture for motion estimation unit are designed to improve the system performance at the

reduced hardware complexity.
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Fig. 1. Block diagram of moving picture encoder
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Fig. 3. Enhanced MRME algorithm

olE] & A A3t RAM HlH7|(ram_array), RAM
2 Ao3te di2dl Ao7l(ram controller),
PE_ARRAY E29] Q12gtd 8x8 PEj2 A3}
= #A 2 vid7)(reg_amay), F-3dlolEie] A

o] AU F3E PE_ARRAY, Z SAD #&
wjmsted HA7 HE 239 HHE &3
B] S compare unit), Y FH7] A A&
ggats AA Ao 7|(MRME controller) ©1t}.

ool M Hale] FANA 16x16 HAZ 2
2 g9z 54, 53 (2, +1]9 FEE Y8
t}. H264/AVCS ti}¥ BEI7E AU
98 4x4 BE 992 AYWIEE TPl olE
tjalo] 4x4 B2 o] 5 ¥ FY7)
& At BAg ol

HRANBERAR

BRARANRER

HARARBEAA
PE_ArTe)

Fig. 4 Motion estimation hardware architecture
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Fig. 5. Concept of memory reuse
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Fig. 6. PE_Array architecture
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Fig. 8. Synthesis result of H.264 motion estimation
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Fig. 9. Interface architecture
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Fig. 10. Simulation result of Levell compare
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Fig. 11. Levell simulation result value
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