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Research on optical target identification based on
echo scintillation effect

Shan Congmiao, Sun Huayan, Zhao Yanzhong
(Equipment Academy, Beijing 101416, China)

Abstract: In order to obtain more characteristic information of optical targets and achieve the goal of
target recognition, the scintillation of target echo was considered as one of the means of target recognition
by utilizing the difference of modulation characteristics of different target echoes in turbulent atmosphere.
The random phase screen was used to generate round trip atmospheric turbulence by power spectrum
inversion, using hard edged apertures to expand into finite series sum forms and Collins diffraction
integral formula, the complex amplitude distribution of the reflected light of corner reflector, lens and
reflector of Lambertian diffuse target was derived. The influence of turbulence intensity and target size on
the scintillation index of the three target echoes was analyzed and verified by experiments. The results
show that the scintillation index of optical target and diffuse reflection echo have obvious differences, the
overall difference is an order of magnitude. With the increase of diameter, optical target echo scintillation

index shows a decreasing trend on the whole; The scintillation index of corner reflector and lens target
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echoes in the numerical difference is not obvious, but the method of plotting the echo scintillation index

over time by multiple test results can be used to distinguish the two roughly. This method can quickly

identify the optical target from the diffuse background, and also provide a reference value for the

classification and recognition of the optical object.
Key words: scintillation effect; optical target;
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Fig.3 Relationship between scintillation index

and target size of three target echoes
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Tab.1 Diffuse reflector and optical target

echo scintillation index

Lens caliber of camera D
(D=2 r)/mm

Side length of corner

Group Diffuse reflector //mm

number reflector
35 30 25 110 80 50

1 0.0229 0.1566 0.3034 0.3357 0.1603 0.1947 0.347 3
2 0.0391 0.1087 0.1848 0.2797 0.2186 0.2402 0.187 7
3 0.0282 0.1077 0.2076 0.2627 0.1435 0.1635 0.2651
4 0.0281 0.1647 0.1844 0.2568 0.1956 0.2065 0.204 8

Average 0.0296 0.1344 0.2200 0.2837 0.1795 0.2012 0.251 2
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Fig.7 Echo scintillation index of different targets
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