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Calibration of vehicle-borne laser mapping system
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Abstract; The composition and principle of a vehicle-borne laser mapping system are described in this paper.
A visible light source is designed for a laser scanner in the vehicle-borne laser mapping system, by which the
laser measuring center and scanning direction can be determined effectively and a parts of calibration parame-
ters are able to be measured directly. A calibration scheme based on the visible light source is designed, then
static calibration experiment and dynamic measurement are performed. Obtained results show that the calibra-
ting error is 0. 028 1 m and plane positioning error is 0. 288 m. The experiment results and analysis prove the
correctness and validity of calibration project.
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Fig.1 Block diagram of laser scanner
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Fig.2  Coordicate of mobile laser mapping system
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Fig.3 Calibration field of laser mapping
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Tab.1 Calibration results of laser scanner

SR X/m Z/m F{R 2%/ m
ZHE 5 0.433 0.084

B2 F/(°) W,/(°) K,/(°) 0.028 1
ZHH 59.344 127 4 0.563 576 8 -4.193 334 1
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Tab.2 Precision examination results of laser mapping system
75 Ax/m Ay/m Ah/m TR RE RS/ m

1 0.145 -0.059 0.676 0.156

2 -0.025 0.155 0.760 0.157

3 0.198 0.187 0.847 0.272

4 0.239 0.218 0. 896 0.323

5 -0.062 0.131 0.791 0.145

6 -0.099 0.175 0.755 0.201

7 -0.036 0.132 0.893 0.137

8 0.093 0.199 0.849 0.220

9 -0.014 0.080 0.823 0.081
10 0.197 0.386 0.853 0.434
11 0.107 0.320 0. 859 0.338
12 0.222 0.311 0.870 0.382
13 0.145 0.305 0.910 0.338
14 0.119 0.301 0.89%4 0.324
15 0.095 0.207 0.861 0.228
16 0.211 0.197 0.970 0.289
17 0.251 0.295 0.888 0.387
18 0.102 0.406 0.951 0.418
iR +0.150 +0.246 +0.855 0.288
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