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A New Telecentric Lens Calibration Method Based on a Series of Ordered
Images and Controllable External Parameters

LI Linna, BI Dexue, MA Li
(College of Mechanical Engineering, Tianjin University of Science & Technology , Tianjin 300222, China)

Abstract: A new telecentric lens calibration method was proposed by using the magnification and distortion degree of tele-
centric lens as calibration parameters. This calibration method uses the known external parameters to calibrate the internal
reference, rather than calibrate external parameters at the same time by controlling the rotation of the two external reference
translation matrix. A series of ordered images were obtained by controlling the distance between the calibration plate and the
lens with dimensional precision mobile platform, which can help obtain high accuracy external controllable parameters. Ex-
perimental results show that this new method can overcome the difficulties in current telecentric lens calibration, such as

calibration parameters insufficiency or poor accuracy. The new calibration model is simple and works fast with a great prac-

tical value.
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Fig.1 Simplified model of double telecentric lens
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Fig.2 Different plane sequence in the same world coor-
dinate system
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Fig.3 Imaging model of telecentric lens
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Tab.1 Calibrated distortion coefficient

ki ks P P2 N
521%x10°  0.031 879x10° 1.92x10°  7.40x107
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Tab. 2 Results of measurement of the gauge block placed in different direction by using HALCON (n=7)

B TT S Xe Jefh/ ) D {F/mm FHE/mm A2 /mm
0 3.0019 3.0109 29918 2.993 6 2.9977 29918 29924 2.996 8 0.006 6
45 3.0124 3.0209 3.0017 3.004 0 3.0090 3.003 8 3.004 7 3.007 8 0.006 3
90 3.0104 3.0193 3.000 2 3.002 3 3.007 0 3.0015 3.0023 3.003 7 0.006 4
135 3.009 6 3.0185 2.999 4 3.001 6 3.006 3 3.000 7 3.001 5 3.005 1 0.006 5

#&3 KA Matlab HIEX BIRTE X Y FAMERPNELER
Tab.3 Results of measurement of the width of gauge block placed in X and Y direction by using Matlab

- WP 3 {E/mm FrffEZE/mm ~ W73 {E/mm FrifE2E/mm
Z Hsbr/m Z HEpR/m

Xc J517] Ye 51 Xc J51] Ye 71 XcJ7 1) Ye 51 Xc J517] Ye 7l
0.004 5 3.003 1 2.990 3 0.003 8 0.002 8 0.009 0 3.002 0 2.989 7 0.002 9 0.003 0
0.0050 3.002 3 2.987 2 0.002 8 0.004 2 0.009 5 3.002 4 2.989 1 0.003 3 0.003 3
0.005 5 3.002 6 2.988 5 0.003 9 0.002 9 0.0100 3.001 1 2.989 4 0.003 5 0.002 8
0.006 0 3.002 4 2.9889 0.002 7 0.003 3 0.010 5 3.002 0 2.989 2 0.005 7 0.003 6
0.006 5 3.002 3 2.988 1 0.003 9 0.002 9 0.0110 3.001 2 2.990 2 0.002 2 0.001 9
0.007 0 3.002 4 2.987 8 0.004 5 0.002 5 0.0115 3.002 1 2.990 7 0.003 6 0.001 9
0.007 5 3.002 7 2.988 7 0.003 1 0.003 8 0.0120 3.001 7 2.990 8 0.003 5 0.003 2
0.008 0 3.002 4 2.990 4 0.003 3 0.003 3 0.012 5 3.001 6 2.989 1 0.003 3 0.002 8
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