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適用於MPEG-4影像編碼系統之混合式移動估計器

Hybrid Motion Estimator For MPEG-4 Video Coding System
一   IC SPECIFICATION

	Chip Title
	Hybrid Motion Estimator for 
MPEG-4 Video Coding System

	Specification
	Simple Profile @ Level 3

	Estimation Complexity
	11880 macroblocks/sec

	Technology
	TSMC 0.35 um 1P4M

	Die Size
	3.4954 x 3.4954 mm2

	Logic gate count
	10,772 gates

	On-chip memory
	39,080 bits

	Off-chip memory
	20,480 bits

	Transistor count
	301,076 trans.

	Package
	100 CQFP

	Working frequency
	50 MHz

	Voltage
	3.3V

	Power Consumption
	223.582 mW

	Search Algorithms
	Predictive Diamond Search

Fast Full Search

	Search Range
	Dynamic Search Range from 
–1~+1 to –16~+15(max.)

	Block Size
	16x16 and 8x8


二   中文簡介

移動估計是達成影像壓縮的重要關鍵技術，其中以全搜尋演算法可達成高壓縮品質，最為被影像編碼系統所採用。由於其需要高達GOP的運算量，因此在傳統上採用systolic的架構與大量的處理單元來達到即時壓縮的要求，因而造成很高的成本。其餘的快速演算法因為具有不規則的特性與較差的影像品質，因此過去並不適合實現於VLSI上。我們提出一個混合式的移動位移估計器架構，可支援快速的全區域搜尋或是預測式鑽石搜尋法，此架構可以有效地處理因為這些演算法的不規則性而產生的無效週期，相對於systolic的架構，在成本上可節省30%的電晶體數。對於CIF 30fps可使用快速全區域搜尋法來達成即時壓縮的要求，對於更大畫面或低功率要求，可使用鑽石搜尋法。本設計以Verilog撰寫，並以COMPASS 0.35um標準單元合成，使用台積電0.35um 1P4M製程下線製作，經測試功能部分正確。

三   英文簡介

Motion estimation is the key technique of video coding and can reduce the temporal redundancies of sequences to make compression efficiently. In all algorithms of motion estimation, full search block matching (FSBM) algorithm is well known and commonly used in the video coding system because of its good performance and regularity. But due to its high computational power, dedicated hardware is usually employed. To meet real-time requirements, the systolic array architecture is widely adopted for FSBM and it needs large number of processing elements for parallel processing but also costs large. Therefore, We have proposed a novel hardware architecture supporting predictive diamond search and fast full search for block matching motion estimation. It can handle irregular data flow of these fast algorithms without pipeline bubbles, and reduce computation of duplicated search positions. For applications of high picture quality or high compression ratio, we can choose the fast full search mode that adapts processing cycles to picture contents and preserves the same quality of FSBM. It needs only 9K gates and one additional memory of search range size and is more cost-effective than the conventional systolic array architecture. The design is verified using Verilog and Timemill simulation, synthesized using 0.35um COMPASS cell library. The technology used is TSMC CMOS 0.35um 1P4M technology. After our testing, this chip was proven to be function work.
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