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Two-Axis Turntable Calibration in Dot Structured Light
Measurement System

Guan Banglei'* Zhou Langming'* Yang Xia'** Zhang Xiaohu'**
' College of Aerospace Science and Engineering, National University of Defense Technology ,
Changsha , Hunan 410073, China

* Hunan Key Laboratory of Videometrics and Vision Navigation , Changsha, Hunan 410073, China

Abstract A new calibration method using monocular vision is proposed to calibrate the dot structured light
measurement system. Let the laser rangefinder circle around the rotation axis and use two planes to intercept laser
beam respectively in order to form the laser spot. Three-dimensional coordinates of the laser spot is obtained by
monocular vision, the virtual output light spot of laser rangefinder is got by calculating the difference of the two laser
spots. Direction vector of the rotation axis is fitted and point coordinate in the rotation axis is fixed. The use of
virtual output light spot in the calibration improves the accuracy of rotation axis. so the rotation axis at any position
can be calculated easily. The three-dimensional coordinates of target can be calculated by dot structured light
measurement system though accurately calibrating the two axes of the turntable. The experiments show that the
measuring precision of the system is within 0.5 mm at present, this calibration method is simple, reliable and can be
used in other measuring system with a turntable.
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Fig. 6 Sketch of the getting of laser output light spot’s coordinates
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Table 1 Result s and errors of the dot structured light measurement system

True value /mm Measurement results /mm Deviation /mm
No. x By z x y b4 Ax Ay 2
1 526. 375 1542. 457 1221. 239 526.0 1543.2 1221.5 —0.375 0.743 0.261
2 611. 230 1528. 720 1221. 087 611.3 1528.7 1221.0 0.070 —0.020 —0.087
3 685.713 1484. 787 1222.700 685.7 1484.7 1222.9 —0.013 —0.087 0. 200
4 872.879 1464. 164 1222. 151 872. 4 1464. 1 1222.2 —0.479 —0.064 0. 049
5 934.056 1396. 157 1225. 346 933.5 1396. 6 1225.2 —0. 556 0.443 —0. 146
6 1076. 633 1404. 617 1223. 812 1076. 9 1404. 6 1223.5 0. 267 —0.017 —0.312
7 1513. 936 1705.179 1204. 153 1514. 8 1707. 4 1203. 8 0. 864 0.821 —0.353
8 1278.676 1293.472 1228. 585 1278. 8 1294.1 1229.1 0.124 0.628 0.515
9 1444. 869 1253. 420 1229. 789 1445.8 1254.1 1229.8 0.931 0. 680 0.011
10 1209. 592 1110.174 1239. 331 1209.5 1110.4 1239.4 —0.092 0.226 0. 069
11 1285. 038 1000. 157 1245, 162 1285.6 999.9 1245.7 0.562 —0. 257 0.538
12 1453. 038 966. 164 1246.163 1453. 4 966. 3 1246. 4 0. 362 0.136 0. 237
13 1572. 674 904. 972 1249. 047 1572. 4 904. 8 1248.7 —0. 274 —0.172 —0. 347
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