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Edge detection of occluded objects based on infrared optical tomography
WANG Xinfei, WANG Xiaowei

(School of Instrument Science and Opto—electronics Engineering, Hefei University of Technology, Hefei 230009, China)

[ Abstract] Aiming at the problem of dynamic occlusion detection of the tracked object in the infrared staring target tracking of
missile, the optical tomography idea and Fourier slice theorem are used to conduct linear integration of the collected target data and
then Fourier transform is applied. The essence of image reconstruction in optical tomography is to determine the actual light intensity
distribution of each pixel on the imaging plane by projection information from different angles. Due to the dynamic occlusion of the
object, there is always the projection of one angle which can fill in the occluded part of the other angle projection. Finally, the
image with complete edge can be obtained by performing two—dimensional inverse Fourier transform, which can recognize the

complete contour information.
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Fig. 1 FBP schematic diagram
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Fig. 2 Hardware system block diagram
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Fig. 3 Light path diagram of the system
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Fig. 4 Physical diagram of experimental device
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Fig. 5 An image of a sheltered human hand
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Fig. 6 Log operator edge detection results
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Fig. 7 [Edge detection results of Sobel operator
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Fig. 8 Original image
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Fig. 9 Simulation

reconstruction results
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Fig. 10 Comparison of edge detection results of Sobel operator
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Fig. 11 Covered hands

F ] 12 AT LR 1 F i A7 A 7 O DX el JEE
AR TR A, T PR A T B v P B R T 5T
I DR O JHE B JBE L P R 2R AR T e 2 HR) AR S8 S o
JX AN PR RBUAT A3 2ok Pl 45 B ) UE) — e R fife ke, AR 3
SRR G R T 1) 58 B, T LAAS P 2% ) i i
ik X8 A 25 R AEAT Prewitt B 130 Gk
T KA AN 13 FR

El12 FBPEELER 13 Prewitt HF AN LR
Fig. 12 FBP reconstruction Fig. 13 Edge detection results

results of Prewitt operator
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