CRVE-NE R et AR AR Vol 17 No. 8
2009 4E 8 A Optics and Precision Engineering Aug. 2009

XEHS 1004-924X(2009)08-2011-06

[ CCD MR R 4 B K E R i it

FXE T R EREE
(LYERFR KAELERTIME DEF R, 4 K& 130033;
2. PERFR TR LK, LFE 100039)

WE T T CCD U8 AR G Lh B A il AR g2 O 9l S22 3k T CCD 34l UG R BT T D BB 4 5 45 S 1Y JLFP A
KR R AN CCD PGB . A S Bl B BLIR L 1 A T AT ALk CCD i 1 AR Y 3 2538 3l 45 1 [m) ik 11 3 0 52
SFRAACI R BAE o My J7 16 B RBERS L . LIS SIS S B IR T AR R B AR AR S B % 0 IR
WL . Bt VHDL g fim i 215 AT 4 #2258 4 1] (FPGAD Rk 5 8L, B2 A TEXTIO ) fig il i Modelsim {1 Hoff5 A
A P TR B 3 1 B SOA L SR 5 98 T MATLAB SEBCCA I R B DU UE BT R IE B . JLAS AR T 7E CCD 18 & A
BURAR R G A3 8 1 R0 38 5 T 7 24 500 B AR BT . 4G R R B RS T B R e ARG T ) S TR L A% A B T B
4 I BE D 23 T AR R

X B HE:AHCCDyRB A% ARB Y %55 £ 8 ; TEXTIO; MATLAB

HE 5% S: TH703;TP391 SCRRARIRED : A

Design of self-check figures in linear CCD imaging system
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Abstract; With the aim to debug the CCD imaging system and to detect the reliability of a system interface,
several kind of self-check figures with different functions are designed to simulate the CCD image data. As im-
age data simulation sources, these figures are characterized by their push-scanning imaging similar to a linear
CCD, and have sharp gray variation in the x direction and y direction. By taking a distinguishing figure for an
example, this paper describes the design ideals, code implementation and simulation procedures for these self-
check figures. Moreover, a Field Programming Gate Array(FPGA) is combined with the VHDL program-
ming language to implement the design. Then, the TEXTIO function is used to export figure data to a text
through Modelsim simulation, and the text is imported into the MATLLAB to show the expected figure. These
figures have been applied to the imaging system of a CCD remote sensing camera, the applied results show
that designed self-check figures can detect the mistakes from communication and data transmission models and
can analyze the error origins.
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Fig. 1 Principle of push-scanning with linear CCD
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Fig. 2 Block diagram of CCD imaging system
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Fig. 3 Principle of self-check figure design
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FE A S ) £ B VHDL A
if CLKPevent and CLKP =1" then
if XEN =0 then
if Count_G =0 then
if CountS =3 then
CountS <<= (others =>>0);

else
CountS <<=CountS + 1 ;
end if;
if CountS >1 then
tiao <=1
else
tiao <=0
end if;

elsif Count_G =1 then —W42

if titao = 0" then
Fig<C="0000010000" ;"&£ %} I i
else

Fig<(="1000000000" ;
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if  CountB(8)="1" then
Figure_Data<=Figure_D-+"0100000000" ;
elsif CountB(7)="1" then
Figure_Data<=Figure_D-+"0010000000";
elsif CountB(6)="1" then
Figure_Data<=Figure_D-+"0001000000";
else
Figure_Data <= "0000000001";

end if;
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USE std. textio. all;
write; process(clk)
file file _F02 :text open write_mode is
"D:\Figure\fileout\Fig02. txt";
variable oline:line;
variable outd:integer;
begin
if clkevent and clk="1" then
if FIGURE_EN =1’ then
outd: =conv_integer(Figdata_02) ;
write (oline,outd,right,10);
writeline(file_F02,0line) ;
end if;
end if;
end process write;
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Fig. 5 Logic simulation of distinguishing self-check

figure in x direction
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Fig. 6 Logic simulation of distinguishing self-check

figure in y direction
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fid =fopen(Fig02. txt,rbh) ;

AT IF SCAS A
[FOl,count] ={fscanf(fid, % g ,inD) ;

0 1 S P 2
felose(fid) ; V6 KA SCAF
image0l =reshape(F01,1000,320);

R C
imagel =image01’; Yol B
subplot(6,1,1); V% I [ 43 [X.(6 47 1 51
imshow(imagel/1023); % &R K&
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Fig. 7 Image simulation result of self-check figures

in MATLAB
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