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Sereo vision sensor field calibration
method based on volume template

CHEN Gang,CHE Ren-sheng, YE Dong, HUAN G Qing-cheng

( Department of Automatic Measurement and Control ,
Harbin University of Technology, Harbin 150001, China)

Abgtract : A volume template-based method isproposed for thefield calibration of the intringc and extringc
parameters of stereo vison senor , which adopts an ideal pin-hole model that ignores the nonlinear distor-
tionof the cameras. Taking the trandorm matrix elements as unknown, when the group of 3-D target
points coordinates and their image coordinates are known , they can be used in a linear agorithm to work
out the unknown elements and the parameters needed. In the end, a volume caibration template is used to
caibrate a stereo vison sngr , which measures a known length. The relative precison is up to 0. 02 %.
Experimental results show that method needs no iteration and has a high operation speed, which needs to
put the template only once for thefield calibration , cameras intrinsc and extrinsc parameters could be cal-
ibrated with high precison.
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Fig.4 Volume cdibreation templet
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Tab.1 Outsde parameter of the camera :mm
1 2 3 4 5
r 0.478 9 0.478 6 0.478 4 0.478 6 0.478 1
ra - 0.862 2 -0.8625 -0.8625 -0.8625 -0.8627
rs -0.0695 - 0.069 3 - 0.069 4 - 0.069 2 - 0.069 2
ra 0.8721 0.872 3 0.872 4 0.872 4 0.8725
Is 0.488 7 0.488 4 0.488 3 0.488 3 0.488 0
le 0.151 4 0.150 9 0.1515 0.150 6 0.1515
rz - 0.100 2 - 0.099 8 - 0.100 4 - 0.099 7 - 0.1005
r's 0.1331 0.132 6 0.1330 0.132 5 0.132 8
ro 0.986 0 0.986 1 0.986 0 0.986 2 0.986 0
Tx (mm) 1762.351 1762.267 1762.335 1 762.203 1762.322
Ty (mm) 5.776 5.891 5.698 5.883 5. 658
T, (mm) 1 041. 252 1 041. 202 1041.242 1041.164 1041.234
B (mm) 2 046.978 2 046.881 2 046.959 2 046. 806 2 046.944
7
, 6 7
; (De7 = )
937.096 2 mm) 2 , 0.02 %,
0.23 mm
2 ‘mm ’
Tab.2 Resault deduced reversaly from gace distance ccb
D6 7
1 937.31 0.21
2 936. 94 0.16
3 936. 89 0.21 ! ’
4 937.33 0.23
5 937.29 0.19

937.15 0.20
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