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Abstract; The principles of optical Modulation Transfer Function (MTF) measurement by the edge
method for an optical system were researched and an improved inclined edge method for the MTF
measurement of an infrared imaging system was proposed. As the edge angle measurement error and
noise will cause the MTF measurement error of the infrared system, the Canny operator, line fitting
and Edge Spread Function (ESF) reconstruction row number changes were combined to improve the
measuring accuracy of the MTF, meanwhile, an effective denoise algorithm for the ESF and the Line
Spread Function (LLSF)was used to reduce the effect of noise on the MTF measuring accuracy. With
the methods mentioned above, the measurement errors of MTF were reduced systematically. An ex-
perimental platform was set up. Based on the theoretical model of infrared imaging system and MTF

curve obtained by detected parameters, the feasibility of the proposed method was verified and the

r#5 B #3:2015-08-06;#&1iT H#8:2015-10-06.
HEETH:EZE 863 B AR R & BT EBT H (No. 2011AA12A103) ; H [E Hb 7 8 4 )5 B F % 4 % B 15 B (No.
1212011120227)



54 Z=

AL 55 < L AP B 2R 5 114 R 1 1 3ot v K50 X 699

effect of changed edge angle on the MFT measuring accuracy was analyzed. Experimental results show

that the measurement accuracy of MTF curve obtained by the method is 0. 010, the measuring repeat

accuracy is 0. 008, and the edge angle should be kept between 2 “and 10 °.

It concludes that the meth-

od effectively reduces the influences of the edge angle measurement error and noise on the MTF meas-

urement, and the measuring results show good measurement repeatability.

Key words: IR imaging system; Modulation Transfer Function (MTF); edge angle measurement;

Edge Spread Function(ESF) ; noise
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2.03 0.013
3.87 0. 009
6.02 0.010
8.12 0. 009
9.91 0.011

11. 95 0.019
14.08 0.021

3 A X AN [ 2 S A A 0N MTF 90
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ESF T A9 17 8088 £ 5 1M 32 21 41 46 57 1 #8000 25 R~
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WU A7 266 X 38 9 T AR (1% ESF 2R 09 B 4 b, X
ANFITF ESF AyREME , o 1 5 80 MTF W 5E08 B B
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AR ESF 40 B 917 80 b, S BE A
) ESF M2 RAERAL A RE T 28R N5
FE . P, B ARG 7] 0 AR AR 2°F) 1072
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J5 5 38 2 XA 70 i1 S Canny B F IS
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T LD AMEST TR 25 5 T 70 S A FR I 7 A )
R, SRIE BSOS 1Y ESF A AT Bt — 4R
7 MTF (a8 B2 . &% 5t x5 ESF 5 LSF
Gy TR I AR B MR AR ARG R AR T
MRt MTE 038 B (1 5% ), I 38 3 52 56 56 3iF
TR s . LR as R TN
6. 02°RY LT 4N K% MTF 4 0K B 5 & 2R
J3H1°h 0,010 5 0. 008, 5 B 12 J7 32 4 0 2 oKG BE
L= R R SO R M B 1 T N R
I FA B 214 45 5 5% BRI 46 ff N AE 2°~ 10°
Z B B M T, R MTF PR H A e
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