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In this paper, we proposed a three-dimensional(3D) scanning system based on

Received 24 December 2016 laser vision technique for 3D model reconstruction. The proposed scanning
Revised 6 February = 2017 system consists of line laser, camera, and turntable. We implemented the 3D
Accepted 14 February 2017 scanning system using low quality elements. Although these are low quality
elements, we reduced the 3D data reconstruction errors greatly using two
Keywords : methods. First, we developed a maximum brightness detection algorithm. This
3]? scannmng algorithm extracts the maximum brightness of the line laser to obtain the shape
Line laser of the object. Second, we designed a new laser control device. This device helps
CCD camera to adjust the relative position of the turntable and line laser. These two methods
Turntable greatly reduce the measuring noise. As a result, point cloud data can be obtained
Calibration without complicated calculations.
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Fig. 2 New laser supporting fixture
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Table 1 Line laser Specifications

Type (Manufacturers/Model)

Line (LB laser / RED9-23)

Wave length / color 650 nm / Red
Operational voltage 3~5 V DC
Operational current 40 mA
Optical power 5 mW
Operational temp. -10 ~ 50 Cel.

Spot diameter at 15 meter

At 8 m < pi 6 mm

Line angle

60 deg.

Fig. 3 Line laser

Table 2 Turntable specifications

Manufacturers / Model

Cinetree / T360-25

Height 40 mm
Diameter 250 mm
Maximum weight 10 kg
Rotational speed 360 deg / 33 sec
Rotational direction C-Clock
Mass 1.2 kg

Fig. 4 Turntable
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Table 3 CCD camera specifications
Manufacturers / Model WithRobot / 0Cam-5CRO-U
Sensor OmniVision OV5640 CMOS image
sensor (3,673.6 um x 2738.4 um)
Len Standard M12 lens with
focal length of 3.6 mm
Operational voltage USB 5V
Operational current 240 mA
Mass 335 ¢g
Case sze 42 mm x 42 mm x 17 mm
PCB size 39 mm x 39 mm
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Fig. 6 Detection of parameters
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Fig. 7 Distorted image (before calibration)

Fig. 8 Compensation for distortion (after calibration)
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Fig. 9 Orthogonal projection
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Fig. 10 Original image from camera
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Fig. 11 Converted grey scale image
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Fig. 15 Result value for measuring error
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