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Abstract: On the basis of an optical modulation model and a normalized correlation model, an objective
evaluation method for the resolution of a low-light-level image intensifier was explored by using the
dual criterion of template matching and optical modulation as core algorithms. A set of resolution ob-
jective evaluation system for the low-light-level image intensifier was constructed. In the method, the
optical modulation model and the normalized correlation model are independent of each other and also
cannot be separated from each other. Firstly, the template matching coefficients in the normalized cor-
relation model were used to performed the location and preliminary evaluation , then the optical modu-
lation model was taken to do a quantitative analysis. The image processing scheme in first qualitative
analysis then the quantitative analysis improves the accuracy and repeatability of resolution test for the
low-light-level image intensifier, implements the objective and accurate evaluation for low-light-level
image intensifier and avoids the shortcomings of visual observation method which is influenced by hu-
man’s subjective factors. The experiments demonstrate that the resolution of the image captured by

CCD has good consistency with that of visual observation result by human eyes. The method is also
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suitable for the evaluation of resolutions of other visible light imaging systems.

Key words: low-light-level image intensifier; image processing; resolution; objective evaluation; tem-

plate match; modulation
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Fig. 1 Diagram of resolution measurement system
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Fig. 2 Software interface of resolution objectively e-

valuation method
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Tab.1 Resolution automatically measuring results of 11

generation LLL image intensifier made in France

SRR PRy i i 2
G -7 Bo6) (p s mm ') VR AR (BME 2%) /(%)
1-5 31.68 0. 88 14.2
1-6 35.56 0. 86 9.3
2-1 39.92 0. 83 7.4
2-2 44, 81 0. 84 6.9
2-3 50. 30 0. 80 5.9
2-4 56. 46 0.75 2.4
2-5 63.37 0.68 1.2
N HI SO ) 2% S 52 4% 4 BAIC(56. 46 1p/mm)

54 %2 4455 4 BT (56. 46 Ip/mm)
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Tab. 2 Resolution automatically measuring results of 111
generation LLL image intensifier made by North

Night Vision Technology CO. LTD

YRR S/ i
s am (e " a0
1-3 25.15 0.84 10. 6
1-4 28.23 0. 85 8.2
1-5 31.68 0.79 5.7
1-6 35.56 0.71 2.9
2-1 39.92 0.68 1.9

N R SR ) 3% %145 6 BAIE(35.56 Ip/mm)

BB 51 ZH55 6 BAIT(35. 56 1p/mm)
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Tab.1 Resolution automatically measuring results of 1I
generation LLL image intensifier made by North

Night Vision Technology Co. ,LTD

g AHl S/ i 11 g
ifﬂﬁtfﬁ? (l;}- :nm’l) sl (lﬁﬂfﬁj—lzf/{);(%)
1-3 25.15 0. 87 9.6
1-4 28.23 0. 86 7.1
1-5 31.68 0. 82 5.9
1-6 35.56 0.75 2.4
2-1 39.92 0.70 1.3

N :SURIERES 52 55 1 H0(39. 92 Ip/mm)

LSRN %51 41%5 6 B0 (35. 56 lp/mm)
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