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Abstract Optical system and detector’s limit resolution are the main factors to influence the resolution of laser
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active imaging system. Modulation transfer function (MTF) is an important index to represent system performance.
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To improve imaging resolution and MTF, the interrelation of receiving optical system and detector size is analyzed,
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and the design steps of optical system parameters are given. The matching condition and design procedure are proved
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Fig. 1 Curve of Fyr varying with d/(F)
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Table 1 Johnson rule in industry

Grade Meaning Pixel
Detect Setting out aim from background 1.0
Identify To identify the target of which a category 4.0
Confirm Recognized and clearly identify the type 8.0
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Table 2 TTPF in different probabilities of distinguishment

5 0. 30 0.1 0.02 0
0 0.75 0.5 0. 25 0

Probability of distinguishment 1.0 0.95 0.8 0.
TTPF 3.0 2.0 1.5 1.
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Fig. 3 Experimental images
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Table 3 Calculated data of definition

(a) (b (o) () (e) H
d/(FQ 3. 14 2.52 1.76 1.28 0. 88 0. 64
Definition 99. 8 109.7 100. 5 95.4 93.9 82.6
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Table 4 Corresponding relationship between parameters

Parameter Value
d /pm 22 16 8
f /mm 3520 2560 1280
F 8 6.4 3.2
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