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A Model to Predict Range Performance of Imaging System
for Extended Target Based on Mininum Resolvable Contrast
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Beijing Institute of Technology , Beijing 100081, China)

Abstract Prediction of operating range is an important part in designing the visible and near-infrared imaging
system. To insure the reliability of the prediction and evaluation, the range prediction method of the optoelectronic
imaging system adapted for extended target is studied in this paper. The definition and measurement of minimum
resolvable contrast (MRC) is introduced. A mathematical model for range prediction based on MRC is established.
The calculation procedure and characteristics of the model are discussed combining an actual system. Compared with
the traditional way based on the smallest resolution angle of instantaneous field of view (IFOV), the range prediction
model is more reasonable and scientific, because that factors such as characteristics of object and background,
atmospheric and transmission path condition, performance of imaging system, human visual system are taken into
account. It is an effective approach to evaluate the visible and near-infrared imaging system for onshore. offshore and

remote sensing detection.
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Table 1 Recognition distance under different visibilities

Recognition distance /km

R bability of 50%  probability of 95 %
1 11 1.48 1.21
2 10 2,42 1. 81
5 8 4.15 2.57
10 5 5.35 2,94
20 5 6.61 3. 40
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