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Abstract

surface, this study proposes a coarse splicing method of multi-view point clouds based on the calibrated parameters

To conveniently, quickly, and accurately obtain three-dimensional (3D) point clouds of a complete

of a turntable. The proposed method uses a two-dimensional calibration target as the switching hub of coordinate
systems. A nonlinear model including the turntable rotating angle and different measuring coordinate systems is
established by exclusively using the coordinate system’s relationship at two positions. Coarse registration of 3D
point clouds under multiple measurement angles provides a good initial value for the iterative closest point (ICP)
algorithm and increases the robustness of the ICP algorithm. Experimental results show that the operation of this
method is convenient, fast, and easy to implement. Additionally, the obtained splicing error of point clouds is less
than 0.12 mm.
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Fig. 1 3D point clouds collected by 3D imaging device with structured light from multi-views
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Fig. 2 Measuring scheme of the proposed method. (a) Turntable calibration;

(b) acquisition of multi-view 3D point cloud data from the measured object
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Fig. 3 Diagram of equivalent process of the experiment. (a) Detection perspective before rotation of turntable;

(b) detection perspective after rotation of turntable
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Fig. 4 Diagram of multi-view point cloud splicing with turntable parameter calibration. (a) Turntable calibration process;

(b) multi-view 3D point cloud data acquisition from measured object
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Fig. 6 Standard samples andtheir splicing fusion results. (a) (g) Standard samples; (b) (h) single point cloud results;

(c) (i) coarse splicing results; (d)(j) precise splicing results; (e) (k) local magnification of coarse splicing results;

(D (1) local magnification of precise splicing results
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Table 1 True values of standard samples and measured results and precision of proposed method mm

Single point cloud

Splicing fusion

Standard sample True diameter value

Measured value Error Measured value Error
Cylinder 1 79.49 79.56 0.07 79.58 0.09
Cylinder 2 139.49 139.55 0.06 139.61 0.12
Cylinder 3 199.49 199.46 —0.03 199.57 0.08
Hemisphere 160.02 160.05 0.03 160.07 0.05

3.2 IYXW

SR 1A E AR 1A EARZ 500 mm
SRR ER BT HL AT 2 IR DFRE S WA 7 TR .
SR 550K BE VEAY 52 56 AR [8] 19 0 5 R 48 RN R G b 2
S5 WO R I 2 TR R B G 207,
HPEAT 18 Y L K15 18 SRR A B 1 R i =
e nBdE . PR TREN =g s A
B R Y 32 %6, K 4B AR = 22 ] B S X2
BB 83 %0 . FHAS SCEE i A B B2 50k i AT

Pregml G, M S m R R 8 i . SR H W
FE R 5 2R S8 A AR S8 2 45 R 0 98RE 2 3K AT
A DU R B DE RS2 50 . T BREDE B
HOHL K L TR A L Bk 80°, JhiE AT
5 WM A, A4S 5 AR A B R e B B
o BPLAA T AR = 4 5 2 A Bl R
28 % AHAP S = Z M E A XA S s =
1 40% . PR E2RL & 5 1 58 B S = B i E 9
FiR .

(b)

7 gk, (A FRES; (b HEZA 500 mm (YR 2R BT A

Fig. 7 Measured objects. (a) Plaster statue; (b) plastic hemispheric toy with 500-mm diameter

8RR Y 2 WL A = i 00k K B R S 45 2R
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Fig. 9 Multi-view 3D measurement and splicing fusion results of plastic hemisphere
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