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Abstract: Aiming at the well known drawback of the catadioptric panoramic imaging technology,
which has an observation blind area in front of the optical system, a new panoramic imager which has
dual observation modes was designed in this paper. Compared with the traditional catadioptric pano-
ramic imager, the instrument proposed could observe the forward 360 ° X (0 °—55 °) field of view and
ring 360 ° X (55 °—95 °) field of view simultaneously. The forward field of view was a good comple-
ment to the central observation blind spot in ring field of view, which increased the utilization of CCD
detector. The imaging instrument optical system consisted of a front lens group, a panoramic annular

lens and a relay imaging system, and all surfaces of the optical system were spherical. The mechanical
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structure of the new optical system was designed as well. This paper provides a new design method
for the catadioptric panoramic imaging technology.
Key words: optical system design;two fields of view;non-blind area;forward field of view; ring field of

view; panoramic annular lens; mechanical structure
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Tab.1 Main specifications of panoramic imager

Parameter  Forward field of view Ring field of view

Focal length/mm 4 —5.7
FOV 360°X (0°~55°) 360°X (55°~95°) b
MTF/(p * mm ') >=0.45@38.5 =0.40@38. 5
(b) Structure consists of four curvature surfaces
Distortion/ % <3 <3 6
Band of image Visible band Visible band
Fig. 6 Panoramic annular lenses
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Fig. 11  Overall structure of panoramic imager
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Fig. 14 Mechanical structure of lens cone
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