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ABSTRACT

In this paper, we propose an advanced hardware architecture for fast multi-resolution motion estimation of the
video coding standard MPEG-1,2 and MPEG-4 AVC. We describe the algorithm and derive hardware architecture
emphasizing the importance of area for low cost and fast operation by using the shared memory, the special ram
architecture, the motion vector for 4 pixel x 4 pixel, the spiral search and so on. The proposed architecture has
been verified by ARM-interfaced emulation board using Excalibur Altera FPGA and also by ASIC synthesis
using Samsung 0.18 um CMOS cell library. The ASIC synthesis result shows that the proposed hardware can
operate at 140 MHz, processing more than 1,100 QCIF video frames or 70 4CIF video frames per second. The
hardware is going to be used as a core module when implementing a complete MPEG-4 AVC video encoder
ASIC for real-time multimedia application.
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