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Design and Implementation of Motion Compensation
System Based on FPGA

ZHANG Yong-xiang, LU Yan, LUAN Zhong, ZHANG Wei-gong

(Information Engineering College of Capital Normal University . Beijing 100037, China.E-mail :cnudianzizi@ 163. com)

Abstract: With the background of electronic image stabilization, FPGA-based motion com-
pensation system is proposed to deal with the difficulty in compensating the offset of video
and image in real-time. The gray-scale component is extracted to facilitate the post-processing.
Ping-pang store is used to solve the problem of large amount of data in de-interlacing with
limited hardware resources. To realizes the algorithm of translation, motion compensation
using chip SRAM as the frame buffer, realizes translation of the image display through
manipulating read/write address and controlling VGA timing while meeting the real-time
requirements, The system is all finished by hardware programming. The result shows that
the system can satisfy function demand with positive effect and strong expansibility.
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Fig. 1 Overall design diagram of system
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wire wrl_n = F; //raml 5ffifig,F Rz FE 4+
wire wr2_n = ~F; //ram?2 5 {fifig
wire [9:0Jram]_addr = (F == 1) ? cnt:cnt_x2;
wire [9:0Jram2_addr = ( F==0) ? cnt:cnt_x2;
wire clkl to_ ram = (F==1) 2 ~Y clk : ~Y_
clk_ x2; // Y _clk i 13.5 MHz #y i} 4
wire clk2 to ram = (F==0) 2 ~Y clk : ~Y_
clk_ x2; // Y _clk_x2 & 27 MHz By} 4h
wire [7:0] data = (F==0) ? data_1 . data_2;
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Fig. 2 Flow chart of translation algorithm by FPGA
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Timing sequence of horizontal scanning

Resolution/ Refresh rate/ Pix width/
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Back porch/ Active time/ Front porch/

Hz us line line line line line line
640 X480 60 0.039 68 800 96 45 646 13
640 X480 72 0.032 10 832 40 125 646 21
720 X400 70 0.035 35 900 108 51 726 15
800 X600 72 0.020 05 1040 120 61 806 53
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Fig. 3 Display of physical diagram after translation
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