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Method of Covering Analysis of Spacecraft Field of View
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(1. Institute of Manned Space System Engineering, China Academy of Space Technology. Beijing, 100094, China;
2. Beijing Spacecraft, China Academy of Space Technology, Beijing, 100094, China)

Abstract: Sensor field of view occlusion analysis is an important part of the spacecraft layout design.
Considering the large workload, high error rate and the inability to quantify the occlusion rate in the
large-scale orbiting spacecraft sensor field of view analysis, a fast analysis method of field of view occlu-
sion based on the first angle of view is proposed. By setting the first view image mask and image map-
ping, simulating the field of view of various sensors, such as pyramids, cones, spheres and so on, the
field-of-view blocking rate and occlusion orientation are calculated by pixel-by-pixel comparison. The re-
sults show that the new method can significantly improve the efficiency and accuracy of the field of view
occlusion analysis, and provide an effective tool for the analysis of the sensor field occlusion of the mech-
anism component movement.
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Fig. 1 Analysis model of spacecraft’s field of view (part)
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Fig. 2 Principle of ray collision detection algorithm
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(a) Square cone field of view

(b) Camera image
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Fig. 3 Mapping relation between square conical field of

view and camera
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(a) Conical field of view (b) Camera image
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Fig. 4 Mapping relation between conical field of view

and camera
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(a) Hemigl;l;eﬁcal _ﬁeld of view
B 5 ERIEA S BRI e R

Relation between hemispherical field of view and

(b) Camera image
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Fig. 6 Process of field of view occlusion analysis based

on the first view
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Fig. 7 Software main interface
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Fig. 9 Image acquisition from the first angle of view
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Example of effect of movement process of
mechanism equipment on field of view of e-

quipment
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Fig. 11 Fast analysis results of field occlusion
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