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SAMPLED IR IMAGING SYSTEM SIMULATION
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Abstract: A method for predicting MRTD ( Minimum Resolvable Temperature Difference) based on the sampled IR imaging
system digital simulation was proposed. Standard four periodical rectangular patterns with typical spatial frequency and ra-
diometric temperature were generated according to signal transfer equation, Then, system geometric distortion. blur effects,
noise characters and nonlinear effects were simulated with modulation transfer function method and pixel processing method ,
respectively. Finally, MRTD prediction was accomplished according to the statistical discrimination of observers to simula-
ted rectangular patiern. Simulation results show that there is a good agreement between MRTD prediction and MRTD experi-
mental measure.
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Fig. 1 Schematic diagram of IR standard bar image genera-
tion
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Fig.2  Geometric effects of optical system
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Table 1 Noise components default values for scanning sys-
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Simufation image of TR imaging system physical effects

LTSI B AP L 0 P FRECHE AR TR A 5. A
JEnp&mnwmuum%mlwuumﬁmmtwu

I 0 T P 50 {9 0 iR T o Bk A0, o B A 1) 1%
Il 00 ) 0 1 S B S B AR AR U R ut M

o\

o T BCA% Bl R A B0 I T S
fmﬂm%mJHMN%%HH&UWdM?W
s W7 BRI b 30 ) MRTD.

(s LA

% %] {%)

SEiGEs e

4 HBRRERGYERNHEYRE

fidafir L7 o S 10 ARy ik, R L
W15 A 49 ) FEn S R ] w|ﬂ4'w-uA-u|#1|&nv
A% (b Sk AT FR . C o JohinAc%s ) 25 44
F A R, CdD) A A :'i'.:'?r W TN, (e Ny A F
FERRTRIE0 (O R AR I e 33

PERETN 77 & R RE Tl 45 R 7 47

[Agsy ":'i-*i' N 1{“” YL oy 10, R 28

R 8, G if,_..

LA 125mm, }J'-: o FPR Bpm, 1S FFR 120
PR g SR &5 K F I 25m, e R

25 pm  ACERFE ] 32pm e (LA FE[]BE A 32pum

HOE R 4, JF RS 288, FIA % 0. 75 il 41 1

0.7, Wt 30, 0 (a) & % W o 0 BE e +

5

IR
it

1 f, O, 1 250mm

A 8 22
I+ Mm

5

=
b
2e-7s,



(15 204 {5 7R e {0 0 A 1] 7 (] 40046 00 o O o 10 1

Fig.5 IR imuging system standard bar output image with different spatial frequency
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