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Abstract

This paper presents an ASIP (Application—specific Instruction Processor) for motion estimation that employs specific
IME instructions and its programmable and reconfigurable hardware architecture for various video codecs, such as
H.264/AVC, MPEG4, etc. With the proposed specific instructions and hardware accelerator, it can handle the real-time
processing requirement of High Definition (HD) video. With the parallel operations and SAD unit control using pattern
information, the proposed IME instruction supports not only full search algorithm but also other fast search algorithms.
The hardware size is 77K gates for each Processing Element Group (PEG) which has 256 SAD PEs. The proposed ASIP
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runs at 160MHz with sixteen PEGs and it can handle 1080p@30 frame in real time.
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Table 1.

detE ol DSPel SAD HEof
SAD instruction of general DSP.
5%
SUB RO, RI1, R2
ABS R2
ADD R2, R3, R3
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Table 2. Throughput of proposed ASIP.

Algorithm Throughput Freq.
ori
: (MB/sec) (Mh)
full search
243,902 160
(PEG 16)
Diamond search
428571 135
(PEG 1)
Hexagon search
432,900 135
(PEG 1)
UMHS
317,460 160
(PEG 2)
E 3. CHE ASIPe A%
Table 3. Throughput of other ASIP.
[6]
algorithm Freq.
Throughput PEG
(Mhz)

Full search - - -
Diamond 568,839 135 4
Hexagon 426,667 135 6
UMHS 379,256 135 16
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