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Aviation wide field thermal imaging technology
based on array detector sweep-stop pattern
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3. University of Chinese Academy of Sciences, Beijing 100040, China;
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Abstract: The present infrared imager with unit or line detector cannot obtain wide field with high spatial
resolution and high temperature sensitivity at the same time. To solve this problem, a set of wide field
thermal infrared imager was developed based on uncooled array infrared detector. The system can real-
ize the 75 ° large field of view, 0.4 mrad spatial resolution and 50 mk ( NEAT) temperature sensitivi-
ty. Furthermore, a geometric distortion correction model of array sweeping images was established to
solve the low location accuracy and image mosaic crack problems.
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Fig.1 Uncooled array detector imaging sequence
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Fig.2 Principle and structure of airborne thermal infrared
imaging system with large field of view and high resolution
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Fig.3 The system control timing and control error
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Fig. 4  Schematic diagram of image geometric distortion
(a) Angle change of camera imaging optical axis, (b) ge-
ometry relationship of dector ground projection rotation an-
gle
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and the rotation of the coordinate system

R BRI %) S i P i |
i, Ay DUHERS AR R A Z TRl R R ANER 1 ORISR 2
IR .

F1 KiBRERFUFHMARZELAXER
Table 1 Angle relationship between ground coordinate and
system coordinate

€0s X Yg Zg
Xp 1 0 0
Yp 0 cosa - sina
Zp 0 sina cosa
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Table 2 Angle relationship between system coordinate and
positive image plane coordinate
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Fig.6 Actual length of the wall and pixel coordinates of end-
point selected
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Table 3 Outer orientation attitude data of the test image
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Fig.7 Image contrast before and after geometric correction
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Table 4 Comparing the calculated wall length in two coordinates system with the actual data
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