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Abstract: A system model for the simulation of stereo mapping camera is presented. The system is divided in-
to some parts: atmospheric radiation transmission, satellite platform, optical system, camera radiation re-
sponse and so on. The numerical simulation technology can be used to complete end-to-end analysis and assess
the feasibility of physical imaging system design, and predict the stereo mapping camera on-orbit imaging ca-
pability. In this paper, we take visible imaging stereo system as example. The high precision and high resolu-
tion surface physical model is used as the input source. First of all, the interior and exterior camera elements
are used to calculate the observation vector on the all pixels of CCD photosensitive surface in forward-looking
and faced-looking camera. And then according to the imaging camera parameters for ground targets, the radial
brightness of the camera into the pupil is calculated. Finally, through the ray tracing algorithm and point
spread function of optical system model, the probe on the surface of the target radial flux is calculated. Then
the digital image is obtained by probe radiation response model. The experimental results show that the geodet-

ic precision of physical model for faced-looking camera is 124 m, and that for forward-looking camera is 193

m, indicating that more reliable simulating stereo images can be obtained by this simulation method.
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Tab.1 Data parameters of test scenario

Reference Image Image

coordinate system resolution

WGS84

coverage

Shenzhen nanshan
0.2 m

coordinate system district
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Table 2 Parameters for stereo mapping camera system

Parameter Specification
Focal length/m 7
F 8.5
Sensor height/m 505
Instantaneous field of view/purad 0.1
Integration time/ s 102
Resolution 1024
Pixel pitch/pm 10
Stages 12
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