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ABSTRACT

In this paper, we propose an advanced hardware architecture for the fast inter prediction engine of the video
coding standard MPEG-4 AVC. We describe the algorithm and derive the hardware architecture emphasizing and
real time operation of the quarter_pel based motion estimation. The fast inter prediction engine is composed of
block segmentation, motion estimation, motion compensation, and the fast quarter_pel calculator. The proposed
architecture has been verified by ARM-interfaced emulation board using Excalibur & Virtex2 FPGA, and also by
synthesis on Samsung 0.18 um CMOS technology. The synthesis result shows that the proposed hardware can
operate at 62.5MHz. In this case, it can process about 88 QCIF video frames per second. The hardware is being
used as a core module when implementing a complete MPEG-4 AVC video encoder chip for real-time
multimedia application.
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F 1. 735 2E A5
(A4 STD130 0.18um34)

Module Area[gates] (Percent)

Block Segmentation 2,030 (1.5%)

Motion Estimation 17,731 (13.3%)

Motion Compensation 19,997 (15%)

Basic Search Unit 4,587 (3.5%)

Fast 1/4 Pixel Calculator 72,127 (54.3%)

Inter Memory + Ram 8,428 (6.3%) + 23.6Kbit

etc 8,045 (6.1%)

Total 132,945 +23.6Kbit

Critical Path of the Inter Prediction : 15.99ns
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