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Infrared Image Processing System and Display Technology
Based on FPGA + Two DSPs

XU Shi-wei, LIU Yan-yan, WEI Dong, YANG Shao-yan,ZHANG Sheng-chong, LI Man

( National Laboratory of Electro-Optics System Technology, Sanhe 065201, China)

Abstract: In order to improve the imaging quality and real-time demands of infrared foccal plane (IRFPA) de-

tectors, an infrared image digital processing system with a high speed signal processer in its centre was proposed. The

composition of the dual infrared imaging system, the hardware structure, the chip selection, data processing, as well as

the principle of infrared image display and the processing of the video synthesis were described; At the same time, the

verilog codes of the display chip ADV7123 were given. The results of imaging were certified satisfactory, which can meet

the infrared image real-time demands and has high value in applications.
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module AD _ video(

clk,clkl2,rst,

AD7123 _ clk,

ADV7123  sync,

ADV7123 _ blank,

FIFO _ren,FIFO _rclk,

FIFO _ mrs,

bl

input  clk,clkl12,rst;
output ADV7123 _dk,

ADV7123 sync,

ADV7123 _ blank,

FIFO ren,

FIFO _ rclk, FIFO _ mrs;
reg FIFO rclk; FIFO _mrs;
wire FIFO _ren,

ADV7123 _sync,

ADV7123 _ clk,

ADV7123 _blank;
assign FIFO _ren = —~ (hblank & vblank);
assign ADV7123 _sync = (hsync & vsync);
assignADV7123 _ blank= (hblank& vblank) ;
assignADV7123 k= ~clkl2;



EORE Bt 545 2T FPGA+ W DSP LB LLSMA RAL B R 45 5 W B 28 61
//ADV7123 i 55 (1 rst)
[f—= = === = === = = = = = V74 vsyne < = 1;
reg odd even; else if( vsent < 5)
reg FIFO _rckl,FIFO _rclk2; vsync < = 03
always @ (posedge clk) else vsync < = 1;
FIFO rdk < = clki2; e e BHE----—-—-—---—- &/
reg[9:0] hsent, vsent, hsentb; always @ (posedge clk12 or negedge rst)
reg hsync, vsync, hblank, vblank; if (! rst)
Lo = oo e oTHEEsE--—-——-—-——-—--—- Ve vblank < = 1;
always @ (posedge clk12 or negedge rst) else if( vsent < 70 || vsent > 581)
if(1 rst) vblank < = 03
hsent < = 0 else vbhlank < = 1;
else if(hsent < 800) fm s FIFO _mrs— - — — — “
hsent < = hsent + 1; always @ (posedge clk or negedge rst)
else hsent < = 0; (! rst)
S — - — — — e R — /7 FIFO_mrs < =0;
always @ (posedge clkl12 or negedge rst) else if(vsent = =622)
#(1 rst) FIFO mrs <= 0;
hsyne< = 1; else FIFO _mrs < = 13
else if(hsent<50) endmodule
hsyne< =0;
else hsyne< =1; 4 é:lzt[: EE il—l?%
e THE-— = == 4
always @ (posedge lk12 or negedge 1) B #0041 1 S AL T O e
i1 ) gk LLHNRIRSC O TR R G AR 2 AR, D ORI
pblenke < = 05 RGBT, R R R 2 0T SRR e —
else if (hsent>120 & hsent < 760) AR [ . T R B R B4 52 4 fE FPGA F 52 R,
e SRR T DSP i TR , AT LAfE DSP % 0 F 4
et s y FI R 5 B8 55 . FPGA 52 A B 1% 40 7 B %
ense @ oo k12 o e ) WAL T T B A 5 A R 5
H(1 1st) 7 FPGA R FI R FATAL I R 40, %) T 52 b B &
begin EHA ERAABER S (ADTRD)EAR S . R E
hsentb < = 0 AR A AR
enc\lfscnt <=0 S TH
else if(hsentb < 399) [1] fIfi, #8254, % % DSP+ FPGA ) IRFPA STt B4
hsentb <= hsentb + 1; A RGBS AT MR 2008 (1):6-10.
else if(vsent < 624) [2] BAR.ER. ASRGEHEFSREIM] b R
begin H A , 2006 : 248 — 250.
Fgmly <5 = 0 (3] EFE.KH KRS, BRRHREE AL
vsent <= vsent + 13 [M].db 5t A B B B AR 4, 2006:128 — 133.
end [4] Zhou Huixin, Li Qing, Liu Shanggian, et al. Nonunifor-
else mity and its correction principle of infrared focal plane ar-
begin vscnt < = 0j3hsenth < = 0j3end rays[]]. Laser & Infrared,2003,33(6) : 446 — 448.
/m e BRY-----—-——- - - z [5] #H&wRA.HARE.FPGA it 5 AIM]. P94 . Fi %

always @ (posedge clkl12 or negedge rst)

TR K5 H iR 4t ,2006.



