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Abstract: Under the constrains of single —viewpoint and the requirements of the specific detector and
vertical field of view, the equations of eccentricity, thickness of the hyperbolic mirror, install distance and
the geometric constraints of single viewpoint hyperbolic catadioptric infrared panoramic imaging system
which utilizes the quadratic surface of reflective mirror were derived. At the same time, as for the
hyperbolic mirror, the equation of the resolution which include instantaneous field of view in the vertical

direction and instantaneous field of view in the horizontal direction of the single viewpoint hyperbolic
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catadioptric infrared panoramic imaging system were deduced. Under the situation of ideal atmosphere, high

target contrast, the simplest range equation which combined with the NVThermIP model was established.

The simulation was under the conditions of different size and sensitivity of the detector. The simulation

results show that: the spatial resolution of the system increases with the increase of the size of the detector;

the range performance of the system increases with the increase of the size and sensitivity of the detector.

However the increase of sensitivity is not obvious to the improvement of the range performance.

Key words: catadioptric optic; panoramic imaging;

hyperbolic reflective mirror
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Tab.1 Simulation parameters of detectors

System Wavg:;l;; /um Detector size NETD/mK
UC-LWIR 10 512x512 50
UC-LWIR 10 1024x1 024 50
UC-LWIR 10 2 048%2 048 50
UC-LWIR 10 1024x1 024 100

C-LWIR 10 1024x1 024 5
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Tab.2 Parameters under three detection tasks

SMC SLC/MMC MLC
\4 4.676 2.338 1.169
SCNp/ C 7.5 7.5 7.5
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Fig.2 Eccentricity varies with focal length
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Fig.3 Thickness varies with focal length

800
— 512x512
---1024x1024
600} e 2048%2048

4001

200f

Install distance L/mm

40 50
Focal length f/mm
Pl 4 4 % R g B 4 1 A2 Ak

Fig.4 Install distance varies with focal length
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Fig.5 IFOVy varies with the size of the detector
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