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Abstract

In this paper, we present integer and fractional motion estimation IP for H.264/AVC encoder by hardware-oriented
algorithm. In integer motion engine, the reference block is used to share for consecutive current macro blocks in parallel
processing which exploits data reusability and reduces off-chip bandwidth. In fractional motion engine, instead of two-step
sequential refinement, half and quarter pel are processed in parallel manner in order to discard unnecessary candidate
positions and double throughput. The H.264/AVC motion estimation chip is fabricated on a MPW(Multi-Project Wafer)
chip using the chartered 0.18um standard CMOS 1P5M technology and achieves high throughput supporting HDTV 720p
30 fps.
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Table 1. Memory access rate for motion estimation on
each video resolutions.
Video
] Full Search Chenl[3] Ours
Resolution
QCIF 59.4MB/sec | 23.2MB/sec 2.9MB/sec
CIF 23760MB/sec | 92.81MB/sec 11.6MB/sec
D1 79.1GB/sec 0.31GB/sec 0.04GB/sec
720p 2109GB/sec | 0.82GB/sec 0.1GB/sec
1080p | 478.1GB/sec | 1.86GB/sec 0.23GB/sec
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Table 2. Chip specification of motion estimation.
Design =44 4S5 510
Max Spec. 1280 x 720 x 30p
Search range 64 x 64

Inter modes 4x4, 4x8, 8x4, 8x8 8x16, 16x8, 16x16

Technology Chartard 0.18 ym CMOS 1P5M
Logic gates(total) | 907k gates
IME 783k (including memory elements)
FME 124k
Clock Freq. 94 MHz
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Table 3. Comparison of ime with previous design.

Ours
720p@30fps
400

43.2 for
4CIF@30fps

Kim[11]
ACIF@30fps
1024

100 for
4CIF@30fps

Sul12]
720p@30fps
972

105 for
4CIF@30fps

Yapl[10]
ACIF@30fps
4096

294 for
4CIF@30fps

Max.resolution

Latency(cycle)

Operating
Freq.(MHz)
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Table 4. Comparison of fme with previous designs.

Chen[2] Wang[7] Ours
Max.resolution | 720x576@30fps | 720x576@30fps | 720p@30fps
Latency(cycle) 1643 2000 862
Operating Freq. 100 MHz 100 MHz 94 MHz
Throughput 49 KkMBs/s 50 kMBs/s | 109 kMBs/s
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