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Field calibration of stereo vision sensor with large FOV
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(Key Laboratory for Precision Optical-mechanical Technology of the Ministry of
Education, Beihang University , Beijing 100191, China)

Abstract: The mathematical model of a stereo vision sensor is analyzed. Aiming at the application of
vision measurement in large Field of View (FOV), a novel calibration method for stereo vision sensor
with large FOV is proposed. A baseline rulur is randomly placed in FOV of the vision sensor for sev-
eral times and the images of the feature points on the baseline rulur are acquired by the cameras.
Then, based on the foundational matrix and the constraint of the known distance between two feature
points on the target, the intrinsic parameters of cameras and the structure parameters of stereo vision
sensor are simultaneously estimated by the method combining linear solution with nonlinear optimiza-
tion. The experimental results show that the proposed calibration method is efficient and easy to oper-
ate . All parameters of stereo vision sensor can be determined without initial value. By the measure-
ment precision of 0. 06 mm in the measurement range of 6 000 mm X4 500 mm,it is proved that the
proposed method is suitable for calibrating stereo vision sensor with large FOV on the spot.
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Fig.1 Measurement model of stereo vision sensor
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Tab.1 Simulated parameters of stereo vision sensor

f. Sy uo Vo k
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Fig. 2 Simulated calibration results

WE AT HAEME S 1 AMRE R I & S8R &
BREEAE 3N e R IR ZEAE 0. 5N At Bl 2
(b) JIF 718 A 2 1% 25 i 35 2% RO i ok 0174 7% 16
LY LR R AR 15 WL E I A A 45 R
AT RE . TIA AR BRI R B2 RO 42
AL W51 00 A T R & A LS XA R E
Jei B8 X A5 A Je8 g A 0 S 5 T P R R T 8
SEIE N
4.2 EYXW

KW £ Canon EOS-5D ¢ #i% A1 #LF1 Canon
EF35mmF/2 %3k 41 g W H W38 15 184 - BR 5
BEFHy 4 368 pixel X 2 912 pixel, 143 iy &
JEEZR 6 000 mmX 4 500 mm, B 5 A
FOGCHRFAE R 4 RGHE AT AR A2 PR ALE £ 0 1)
(1 218. 64040, 005) mm,

W e 2 RUZE XU H A0 50 A% I i ) a5 DX b AT 2
P 22 WL AL AR B A4 L% R I . TEAE A E
Ze A BAR AL N B S Hn 3k 2 s .

*2 BEBIWHNSBRESER
Tab. 2 Calibration results of intrinsic

parameters of cameras

f ‘,: f ‘y U Vo k

£ 4 365.340 4 365.730 2 183.117 1 454.640 —0.090

Fi 4 358.469 4 359.078 2 185.997 1 467.322 —0.091
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Fig. 3 Image of 1D target used in calibration (part)
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Tab.3 Measurement data of stereo vision sensor
FRAE 9 = 2 A b JA ik KNy
5 BRI — pe— oy —— E—
x/mm y/mm z/mm MM/ mm FERZE/ mm WEEE/ mm BEiRZE/ mm

Vi —1168.293 —738.090 5 460. 316

1 1 218.747 —0.107 1 218.694 —0.054
H —61.493 —463. 883 5 890. 606
Vo —1 844,297 —753.534 5 252.700

2 1 218.760 —0.120 1 218.709 —0.069
o —741. 382 —481.039 5 693. 950
Vi —1228.172 —837.388 5 527.252

3 1218.512 0.128 1 218.694 —0.054
= —151. 744 —366. 849 5 850. 774
i —1 284,290 —667.486 5 513.906

4 1 218.699 —0.059 1 218.668 —0.028
H —121. 835 —543. 981 5 858.397
e —782.981 —731. 840 5 701.169

5 1 218. 545 0.095 1218.577 0.063
H 368. 463 —463.010 5 995,719
Vi —160.179 —681.771 5 825.363

6 _ 1 218. 820 —0.180 1 218. 746 —0.106
H 952.775 —504.617 6 289.552
Vo 25.614 —813. 847 5 925.426

7 1 218.473 0.167 1 218.589 0.051
H 1079.556 —353.537 6 327.913
Vig 257. 864 —754.956 6 071.984

8 1 218.528 0.112 1 218.582 0.058
= 1 388.026 —402.723 6 360.903
Vi 822.298 —710. 105 6 325.058

9 1 218.569 0.071 1 218.572 0.068
= 1985.276 —436.874 6 565. 345
e 1168.741 —702.007 6 459. 861

10 1 218.670 —0.030 1 218.656 —0.016
H 2 332.507 —431.956 6 700. 437

¥ 5 A iR 2% /mm 0.116 0.061
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