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Abstract: In the evaluation of the operating range of an infrared imaging detection system, the average
atmospheric transmittance is used, which is also a function of the operating range. Therefore, the operating
range must be calculated using iteration algorithm. A variable step length method for the operating range
evaluation of point target detection is introduced. MODTRAN software is used to calculate the atmospheric
average transmittance and sky background radiance. The number of pixels, signal-to-noise ratio, and
modulation contrast under the set distance are calculated using the evaluation model to identify whether the
minimum performance index required for target detection is satisfied, and consequently determine the
maximum operating range. When the difference between the set value and real operating range is large, a
large step length is adopted; when the difference is small, a small step length is used. Compared with the
const step length method, the proposed algorithm can accelerate the calculation significantly while
maintaining accuracy.
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1 Tape6 ST 8 73 Kl 4
Fig.1 Part of the data structure of file Tape6

TRV 7 12 tape6 1 M SCAESE T 1000
NFFAEN—DF R R EH T, FR 75 B E s
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TEEHL tape6 SCHFRFEEEMZE, —wEEET
tape6 1S A S FR . BT MODTRAN fEig
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while(~exist(‘tape6','file"))
end
fp=fopen ('tape6','r");
fseek (fp,-1000, 'eof");
while(1)

str=textscan(fp,'%s");

if (~isempty(str))

break;

end
end
fclose(fp);

FRF5 MODTRAN BAFI) 75— MR OGRS
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HH T tapes AT R — AN RF R AU,
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fp=fopen('tape5','r+');
fseek(fp,-112,'eof");
fprintf(fp,'%7.3f,R/1000);
fclose(fp);

fT tapeS HEEE DL km AL, ATLL R {ETE

EUNCIEIP S Sl
( start )

A 4

parameters in MODTRAN to
generate tapes files

Input the atmospheric mode, initial
path, working wavelength and other

A 4

Enter the target and detection

program GUI

equipment parameters in the main

A 4

Read the initial R value
in the tape5 file

A 4
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A 4

R = R-d, write to tape5 <

\ 4

| Call MODTRAN software to generate

Atmospheric transmittance

Call MODTRAN software to generate
Atmospheric transmittance

A 4

Calculate three constraints

Determine whether the
conditions are met

R = R+D, write to tape5

\ 4

Calculate three constraints

Determine whether the
conditions are met

( End of a cycle >

K2 AP RKE—REA T AR

Fig.2 Program diagram for variable step length loop calculation
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set(handles.edit14,'string',R/1000);
set(handles.edit15,'string',n);
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set(handles.edit17,'string',Cm);
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Fig.3 Interface of main program
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