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Analysis and correction of LRCS measurement error under non-ideal conditions

WANG Bing'*, ZHANG Bin', GAO Shan’ , ZHANG Yanxiv'>, WANG Dong'”
my,Xi’ an 710001 , China)

(1. Luoyang Electronic Equipment Testing Center of China, Luoyang 471003, China;2. Key Laboratory of Electro-Optical
Countermeasures Test & Evaluation Technology, Luoyang 471003, China;3. 63751 Unit, Chinese People’ s Liberation Ar-

Abstract: In order to improve the measurement accuracy of laser radar cross section (LRCS) and to avoid the
measurement error of LRCS because of the instability of laser energy and atmospheric conditions, multi-channel comparison

measurement method was adopted. New equation and calculation expressions were deduced for LRCS. The applicability and
limitation of traditional LRCS measurement were discussed. The influence of laser energy instability and random

atmospheric fluctuation on LRCS testing was analyzed. The results of two measurement methods were analyzed and
energy instability and random atmospheric fluctuation.
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compared. The test shows that the new method is more feasible than the traditional method. The measurement results of
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LRCS by multi-channel comparison are more accurate and could avoid and decrease the measurement error induced by laser
instability ; random atmospheric fluctuation

laser technique; laser radar cross section; multi-channel comparison measurement; laser energy
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Fig.2 Relative error of LRCS vs. laser energy and atmospheric influence
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Fig.3 Layout of multi-channels comparison measure for LRCS
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Table 1  Laser energy and test measurements

sample pulse laser energy/m] V,/mV V,/mV V3/mV
1 5 0.197 0.044 4.551
2 10 0.339 0.078 7.802
3 15 0.49%4 0.116 11.378
4 20 0.678 0.157 15. 604
5 25 0.904 0.209 20. 806
6 30 1.116 0.262 25.682
7 35 1.243 0.291 28.608
8 40 1.413 0.331 32.510
9 45 1.611 0.337 37.061
10 50 1.738 0.408 39.987
11 55 1.879 0.439 43.238
12 60 2.148 0.504 49.415
13 65 2.346 0.547 53.966
14 70 2.445 0.564 56.242
15 75 2.671 0.624 61.443
16 80 2.968 0.690 68.271
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Fig.4 Comparison of relative error of two LRCS calculation methods
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