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Abstract: In order to realize the three—dimensional measurement of the objects regardless of far or near
and expand the measurement range, a laser triangulation system based on synchronized scanners with
LIDAR was established. Its principle, design and device selection were investigated. First, according to
the synchronous scanning mechanism, the LIDAR technology was fused based on traditional three-
dimensional measurement and the computational formula of the 3—D points was deduced. The selections
of laser device, lens, and dichroscope, scanning servo motor, LIDAR acceptor and camera were analyzed

based on system design requirement. After that the mechanical structure was designed and the light path
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of optical system was simulated by Zemax to prove the feasibility of principle. Finally, the back of light

of APD was tested and the actual object was scanned to acquire 3-D point clouds. The experimental

results show that the system is feasible.
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Fig.1 Principle of synchronized scanners with LIDAR
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Fig.2 System of optical structure
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Tab.1 System parameters

Parameter Value Parameter Value
d 100 mm 6, 45°
s 50 mm Ml 65 mmx40 mmx6 mm
h 105 mm 6, 45°
fo 100 mm M2 114 mmx40 mmx6 mm
B 45° 6, 45°
Ped -80 M3 58 mmx40 mmx3 mm
D 30 mm 0, 45°
M4 250 mmx60 mmx8 mm
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Fig.4 Simulation by Zemax
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Fig.5 Position and grayscale in line camera
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Fig.6 Peak picture of pulse signal detected by APD
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Fig.7 APD signal-to-noise ratio curves
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Tab.2 Comparing location between experiment

measured and actually measured distance

Object Measured distance Actual distance
Portrait(ptl) 1983.27 mm 1985 mm
Table(pt2) 2 895.76 mm 2 900 mm
White board(pt3) 3175.70 mm 3 180 mm
Wall (pt4) 3834.05 mm 3 840 mm
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