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The solution method of laser odometer for BIM correction of cumulative error

Liu Jinyue, Chen Xiaowei, Jia Xiaohui, Li Tiejun

(School of Mechanical Engineering, Hebei University of Technology , Tianjin 300401, China)

Abstract: During the construction robot indoor operation, how to realize the accurate solution of the odometer has vital influence on the
subsequent positioning and mapping and precise operation. The traditional simultaneous localization and map building ( SLAM) method
has the accuracy problem due to loopback detection. To address this issue, a method using building information modeling ( BIM) data to
correct the cumulative error of laser odometer is proposed to achieve precise positioning. Firstly, the global initial positioning of the robot
in the BIM is solved at the initial moment. Secondly, the key points of the 3D point cloud are extracted and converted into 2D data.
Then, the data of the wheel odometer are set as the predicted value to solve the inter-frame transformation. Finally, the BIM data are
combined to eliminate the cumulative errors and obtain a high-precision odometer positioning. Experimental results show that this method
has good stability and accuracy in robot initial positioning, laser point cloud processing and motion solution for eliminating accumulative
errors. The initial positioning error is less than 2 mm, and the odometer offset error is controlled within 0. 09% , which provides a strong
guarantee for the accurate establishment of the subsequent point cloud map.
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Fig. 9 The initial positioning of the mobile robot
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Fig. 10 3D point cloud conversion to 2D point cloud
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Tl 13 T, 3 b BLRE T A R fh s R] B o8 5 45
G, AR H T R iR 2 R S Y IR A
LOAM ¥ BLRR T TR0 4 X B AR 11 Bl 25 32 2 I 8 1) 346 n
3R BT AR TS T RS i g R T 1 g 5
BRI E AIE B . AR ST 45 A BIM B Al T IR
B BT 2s, — 8 B B Lok T DRI 1 il Sk 09
R2E BT, DT AT DL A o 0 1 R AEHL AR N
Mk, & 2 3 W AN, 76 AR [ BSR4 1
TR, AW B 5 1 FAR X B W & A
0.09% N, MIEENERYEZHSZWLENGF2 T,
ARSCH PR b LA 0. 08% I, IR Z KT LOAM 3%
AR GRS N ZS 0 F R R R 2 e
ARSCTT AT LOAM Bk fnde X AT 39 A %5 B 0w
B



%1

XA A5 BIM A IE B3R 2 00t B TR i % 101

F2 EMIRE
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