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Imaging simulation and error analysis of large field of view
airborne infrared scanner
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(1. State Key Laboratory of Information Engineering in Surveying and Mapping and Remote Sensing, Wuhan University, Wuhan
430079, China; 2. Tianjin Jinhang Institute of Technical Physics, Tianjin 300308, China)

Abstract: To analyze the effect of the system error on a large field of view infrared multispectral
scanner, and provide the basis for determining calibration program, airborne infrared scanner imaging
simulation was completed by using strict imaging model. For the un—coincidence of camera projection
center and the rotation center of stable platform, the relationship between camera placement errors and
POS system placement errors was focused on. Simulation results show that the effect of camera
placement errors and POS system placement errors on the positioning accuracy are basically the same,
there is a strong correlation between the two but it decreases with the sweep angle increases; when the
sweep amplitude is less than 20°, the camera placement error can be incorporated into the POS system
placement errors. This conclusion can provide reference for later calibration program design.
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Fig.1 Two—axis scanning and stable platform
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Tab.1 Placement error range of camera

and POS systems

Errors Range of values
Stability platform and camera 0-12
attitude angle error/(")
Projection center and rotation center offset/m 0-1
IMU and stable platform attitude error/(") 0-12
Rotation center of the platform 0-1

and the GPS phase center error/m
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Fig.2 Different error influence the positioning accuracy
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Fig.3 Effect of the combined error terms on positioning accurancy
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