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Design and Implementation of Real—time Video Edge Detection System
Based on Improvement of Canny Algorithm on FPGA

Zhou Keliang, Zhou Lifeng, Liu Taigang, Zhang Zuzhong
341000, China)

Abstract; In order to improve the performance of image edge detection and shorten the processing time, we proposed a real —time video

(School of Electrical Engineering and Automation, Jiangxi University of Science and Technology, Ganzhou

edge detection system based on FPGA. The system takes EP2C8Q208C8 as the experimental hardware platform, first the system receive the
analog video data by using camera OV7670 and storage this data by the dual— port SDRAM, utilize the characteristic of FPGA parallel pro-
cessing to realize the improved Canny edge detection algorithm by Verilog HDL hardware description language and finally displayed the image

edge on the VGA monitor. The result of experiment show: compared with other traditional edge detection algorithm have high positioning ac-

curacy, strong anti—interference ability of the noise, able to output image edge information accurately and quickly.
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assign red_data=vga_data_in[15:11];
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assign green_data=vga_data_in[10:5];
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assign blue_data=vga_data_in[4:0];
/U 43

assign red_data_1= (red_data * 3)/10;
assign green_data_1= (green_data * 6)/10;
assign blue_data_1= (blue_data * 1)/10;
assign vga_data= red_data_1[4.0]
+ green_data_1[5:0]+ blue_data_1[4:0];
assign vga_data_out=/{ vga_data[5:1],
vga_data[ 5:0], vga_data[5:1] };
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always@ (posedge clk or negedge rst_n)
begin
if(! rst_n)
begin
mdf_a22_d1<<=16"b0;
mdf_a22_d2<<=16"b0;
mdf_a22_d3<C=16"b0;
mdf_a22_d4<C=16"b0;
mdf_a22_d5<C=16"b0;
mdf_a22_d6<=16"b0;
end //¥ A4k mdf_a22_d *
else
begin
mdf_a22_d1<<=mdf_a22;
mdf_a22_d2<C= mdf_a22_d1;
mdf_a22_d3<C= mdf_a22_d2;
mdf_a22_d4< = mdf_a22_d3;
mdf_a22_d5<C= mdf_a22_d4;
mdf_a22_d6<= mdf_a22_d5;
end //HA i mdf_a22_d *
end

always@ (posedge clk or negedge rst_n)

begin

if(! rst_n)
begin
hs_d1<<=1"b0;
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hs_d2<<=1"b0;
hs_d3<C=1"b0;
hs_d4<<=1"b0;
hs_d5<C=1"b0;
hs_out<C=1"h0;
vs_d1<<=1"b0;
vs_d2<C=1"b0;
vs_d3<C=1"b0;
vs_d4<<=1"b0;
vs_d5<C=1"h0;
vs_out<_=1"b0;
end // hs_out,vs_out ¥ i1k
else

begin
hs_d1<Z=hs;
hs_d2<C=hs_d1;
hs_d3<<=hs_d2;
hs_d4<<=hs_d3;
hs_d5<C=hs_d4;
hs_out<C=hs_d5;
vs_dl<<=vs;
vs_d2<<=vs_d1;
vs_d3<C=vs_d2;
vs_d4<=vs_d3;
vs_d5<C=vs_d4;
vs_out<_=vs_db5;
end //7f=#4 hs_out,vs_out
end
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assign sync=1b0;
assign blank= ~ (count_h<C11'd160| | count_v<C11'd44)
assign vga_clock= ~clk;
always@ (posedge clk or negedge n_reset)
begin if(] n_reset)
count_h<C=11b0;
else if (count_h==11"d799)
count_h<C=11d0;
else
count_h<C=count_h-+1bl;
end //fTH
reg[ 6:0] frame_cnt;
always@ (posedge clk or negedge n_reset)
begin if(] n_reset)
count_v<_=11b0;
else if(count_v==11d524)
begin
count_v<_=11b0;
frame_out<Z=frame_cnt+1'bl;
end
else if (count_h==7b1111111)
count_v<_=count_v+1’bl;

end //ZH
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