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Abstract: The performance evaluation of the airborne infrared imaging system is very important for the task performance of aircraft.
modulation transfer function (MTF) is a typical index to measure the performance of the infrared imaging system. At present, MTF
measurement depends on specific image features and manual operation. Hence, it is difficult to achieve real-time and batch evaluation.
In this article, an automatic MTF measurement method based on non-specific images is proposed. The method can automatically obtain
MTF values from actual scene images without any specific features, which is realized through image edge detection, target region
extraction, and the improved slanted edge method. Then, an equivalent physical model of the infrared imaging system is established to
achieve MTF curve fitting and filter out random errors. Finally, a certain type of UAV infrared imaging system is taken as the verification
object, and the absolute error between the MTF measured in the laboratory and the MTF calculated based on non-specific actual scene
images is less than 0. 06, which proves the feasibility and effectiveness of the proposed method. This automatic measurement method not
only can evaluate the MTF accurately in real time, but also provide a new performance testing idea for infrared imaging system which is
inconvenient to conduct ground experiments.
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Fig. 1  The relationship between imaging quality and MTF

in the infrared imaging system
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Fig. 11  22~75 dual field thermal imaging equipment
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Table 1 Technical parameters of 22~75 dual field

thermal imaging equipment

S8 HfH
FEBE/mm 22 175
TAEM B pm 8~14
FrEk 1.2
PRI &5 1 T ECRE 640%512
PRI G5 T8 T[] B/ pum 17
SRAENR /He 25
M7 29°%21°(22 mm) F1 8. 3°x6. 2°(75 mm)
LEIPANGENES DC 8.4~12V
TAERLEE/C -20~+60

FE LA I 5% 14 1) S HU I 5 T, AR SC5E AR T S 50 4%
Ay MTF SC3e S 50 fE il i, SEie sl MTF /92 # 4n
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B, Mk 2f A S A A SR AR ME ELAOIR R Ge ek,
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Fig. 13 Collection of sample test pictures
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(a) Target region in test picture 1, comparison of MTF results, ESF values, and specification curves
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(b) Target region in test picture 2, comparison of MTF results, ESF values, and specification curves
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(c) Target region in test picture 3, comparison of MTF results, ESF values, and specification curves
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Fig. 14 The comparison between MTF calculated from test pictures and MTF measured in the laboratory
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Fig. 15 The absolute error between model fitting MTF curve

and laboratory measurement MTF
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Table 2 The equivalent bandpass of the target plate

and the test pictures

KR N, AR/ %
S A 6.1320 —
M A 1 6.223 3 1.49
MiE A 2 5.9419 3.10
& A3 6.223 9 1.50
WA R 4 6.0225 1.79
MK E Fr 5 5.9119 3.59
MiLE A6 6.4722 5.58
Wt R 7 6.162 6 0.50
MK 8 6.389 1 4.19
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