ABSTRACT

A generic architecture for Field Programable Gate Array (FPGA)
architecture is proposed where fast search block-based motion estimation
algorithm is presented. The proposed design architecture is suitable for
implementing many fast search algorithms such as Three Step Search
(TSS), Diamond Search (DS), and Hexagon Search (HS). Traditionally,
fast search motion estimation algorithms suffer from irregularities and
inefficient use of parallelism and pipelining compared to Full Search (FS)

motion estimation algorithm.

The proposed architecture separates the fast search block matching
algorithm into irregular and regular sections. The irregular section is
implemented using an algorithmic state machine and can vary from one
algorithm to another. The regular part is designed using efficient
parallelism and pipelining technique that reduces data loading and
transfer overhead through a dynamic hardware reconfiguration that

employs each search iteration using simple control hardware unit.

The proposed architecture — written in VHDL — has been verified
using ModelSim test bench by testing 8 benchmark video sequences for 3
different algorithms DS, simplified version of FTS and HS. The results
indicate that the proposed generic architecture can be easily modified to
implement fast search algorithms in real-time frame rate 30 frame per
second without need to change any hardware component, with almost the
same clock cycle per macro-block of the traditional DS, HS and FTS

hardware implementation.
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