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Design and implementation of high speed indoor laser triangulation measurement
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Abstract: In order to realize wide range indoor environment laser ranging, a high speed laser ranging system was designed
by the principle of trigonometric ranging. Environmental informations were collected with a high resolution linear CCD sensor,
and the binary signal was output. The binary signal was processed by a 32-bit single chip microcomputer. The distance between
laser spot and lens center of the ranging module was obtained according to the distance obtained by the piecewise fitting method.
After the experimental verification, the results show that the rangefinder has the measurement frequency of 714Hz. The maximum
measurement distance is 6311mm and the minimum measurement distance is 48mm. The average error is 2. 8mm and the
maximum measurement error is 11lmm. The distance measurement system can meet the requirements of large-scale indoor
environment measurement.
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Table 1 Main parameters of CCD chip

model RPLIS-2048-EXB-LG
array size 12 dark pixels +2048 video pixels
pixel size 4pm x32pm

image array size imaging area:8192pum x 32pum
output analog and digital

2.5MHz

maximum frequency
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Fig. 1 Imaging structure of laser triangle ranging system
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Fig.3 Measurement index with the change of lens inclination angle 8(26° <
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Fig.4 Pin connection diagram of CCD chip and K60 microcontroller
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Table 2 Function of fitting curve of each set of points

48mm<y < y =1/( —238884699. 65/x> + 530548. 2274/x> -
240mm 404.94/x +0. 111213)
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Fig.8 Results of curve fitting for each set of points
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Table 3 Measurement results within the range of 50mm ~950mm

distance/mm 50 150 250 350 450
No. 1 50 150 250 350 451
No. 2 50 150 250 350 450
No.3 50 150 250 350 450

distance/mm 550 650 750 850 950
No. 1 550 650 749 849 950
No. 2 550 650 750 850 950
No.3 550 650 749 850 951

Table 4 Measurement results within the range of 5400mm ~ 6300mm

distance/mm 5400 5500 5600 5700 5800
No. 1 5397 5498 5607 5703 5802
No. 2 5396 5496 5611 5702 5799
No.3 5399 5497 5606 5699 5797
distance/mm 5900 6000 6100 6200 6300
No. 1 5903 6002 6097 6194 6292
No. 2 5904 5999 6094 6192 6294
No.3 5903 5997 6095 6194 6290
5 & #®
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