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Investigation on correction method of aero-optical transmission

effects imaging deviation based on BOS technique

Ding Haolin, Yi Shihe, Wu Yuyang, Zhang Feng, He Lin
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: When high-speed imaging guidance missile was flying in the atmosphere, which was affected
by aero-optical effect, and then the imaging target position was different from the actual position. It was
difficult for aero-optical imaging deviation to be corrected, due to the very strong random and nonlinear
characteristic. The deviation of light rays passing through a variable refractive index field was measured
based on Background Oriented Schlieren (BOS), the control points between the distortion image and
reference image (undistorted image) were built, local weighted mean fitting method was adopted to
construct the mapping function for the image correction, and bi—cubic convolution method was used to
resample the image gray value, the distortion images were corrected at last. The imaging deviations
caused by the stationary phase (lens) and the jet Mach number 3.0 supersonic film were corrected partly,
and the validity of the correction method is confirmed by the experimental results.
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Fig.1 Schematic diagram of optical distortion correction method

based on BOS technique
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Fig.3 Experimental device of imaging deviation correction based

on BOS technique
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Tab.1 Parameters of the measuring lens

Model d/mm  f'/mm  fp/mm  Tc/mm  Te/mm

GCL-010615 50.8 500 495.9 9.0 7.5
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Fig.4 Result of the lens displacement measured by BOS technique

(the box represents local amplification results)
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Tab.2 Coordinate collection of reference points

RP A B c D
Reference  (328,324)  (558,324) (328,561) (558,561)
Uncorrected  (321,321)  (562,322)  (322,564)  (562,565)
Corrected  (326,324)  (559,324)  (326,560)  (560,560)
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Fig.6 Schematic diagram of the imaging deviation experiment of

aero—optical effect induced by supersonic gas film
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Tab.3 Coordinate collection of reference points

RP A B C
Reference (71,125) (370,146) (458,40)
Uncorrected (66,122) (367,143) (455,40)
Corrected (70,125) (372,146) (459,41)
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Tab.4 Coordinate collection of reference points
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