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Concave hyperboloidal catadioptric omnidirectional imaging system

Ma Xianglu'?, Feng Ying', Cao Yu!

(1. College of Optoelectronic Science and Engineering, National University of Defense Technology, Changsha 410073, China;
2. Air Force Radar Academy, Wuhan 430019, China)

Abstract: Mirror is an important part of catadioptric omnidirectional imaging system. Aiming at different
application, several kinds of mirror such as hyperboloid surface, ellipsoidal surface, parabolic surface and
some others were designed for the system. However, the image of these systems has large distortion and
low resolution on the edge of picture. In order to make the system suitable for pavement survey, based
on front projection model, concave hyperboloid mirror was designed. Imaging features of horizontal scene
was analyzed for new system. The simulation results show that by optimization of distance between
omnidirectional viewpoint and focus of mirror, new system attains low distorted imaging features
compared with systems consist of hyperboloidal mirror or horizontal distortionless mirror.
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Fig.1 Concave hyperboloid mirror
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Fig.3 Object-image curve when h=4 mm
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Fig.5 Object-image curve when h=8 mm
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Fig.6 Camera image when h=8 mm
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Fig.7 Object-image curve when h=12 mm
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Fig.8 Camera image when h=12 mm
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Fig.9 Image by hyperboloidal mirror
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Fig.10 Image by horizontal distortionless mirror
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Fig.11 Image by concave hyperboloid mirror
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