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Research on calibration technology of fisheye imaging system

WANG Yunpeng, LIU Lishaung™ , LIU Yang
(School of Instrument Science and Opto-Electronics Engineering, Beijing Information Science & Technology University, Beijing

100192, China)

Abstract: In order to solve the problem of poor target localization accuracy in a large field of view fisheye imaging system,
a research method based on camera movement to calibrate the imaging model of the fisheye imaging system was adopted. The
calibration object was a single fixed point light source, and the fisheye imaging system was driven to move by a motorized high-
precision 2-D turntable to record the orientation angle of the point light source in the fisheye imaging system and the pixel position
of the light point in the image, respectively, to construct a calibration model of the fisheye imaging system so that the point light
source was imaged at each position in the image; the optical center was calculated by using the edge-fitting circle of the effective
area of the image, and the aberration parameters were calculated by using the sub-regional calibration method to reduce the
calibration error. The results show that when divided into three regions for calibration, the calibration error of the method in the
central imaging region is 0. 06°. This method has a high accuracy and can be applied to the calibration of large field-of-view
fisheye imaging systems such as infrared earth sensors and wide-angle imaging reconnaissance systems.
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Fig. 1 Fisheye lens imaging model
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Table 1 ~ Optical center and image effective area radius fitting results/pixel
a b r
1 651.50 525.58 619.35
2 651.51 525.57 619.37
3 651.51 525.58 619.36
4 651.51 525.57 619.36
5 651.51 525.58 619.37
6 651.52 525.58 619.37
7 651.52 525.56 619.37
8 651.52 525.55 619.37
average value 651.51 525.57 619. 36
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Table 2 Sub-regional distortion parameters

K, K, Ky Py Py

ingl
S 3 54x107 —3.34%1078 1.57%107  1.80%107° 2.22x107

area

double 1 1.99x107% 2.92x10™° 1.26x10™" 2.49x107® 6.79x107’
area 2 1. 65x107> —1.47x1077 3.91x107"® 1.70x107° 2.89x107°
1 1.99x107° 2.92x107° 1.26x107'* 2.49x107° 6.79x107’
three 3 -8 ~14 -6 -6
e 2 427X1071 =2.49x107° 9.79x107 2.52x107° 2.97x10
3 2.00x107" -1.37x107° 2.41x10™"? -1.69x107® 2.15%x107°

#3 SLEGsh

Table 3 Experimental result

area number average error/ (°)

single area 1 2.15
1 0.06
double area
2 1.47
1 0.06
three area 2 0.26
3 0.45
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