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Application of SLAM in Vehicle-Borne Mobile Mapping System
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Abstract To solve the GPS-denies or no GPS positioning problem of the vehicle-borne mobile mapping system
(VBMMS), a fast simultaneous localization and mapping (SLAM) method using the horizontal 2D laser scanner and
the odometer is proposed. Through position error analysis of VBMMS, the scientific prediction and re-prediction
parameters are set. An improved extended Kalman filter (EKF) based on wide-interval prediction and re-predition are
presented to speed up. The experiments done in the closed corridor show the method mentioned above are reliable.
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Fig. 1 Schematic diagram of vehicle-borne mobile
mapping system
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(c) correction cloud points of the circular corridor
F 1 B BRI A 2 1 B Lot

Table 1 Feature coud points comparison of the circular corridor

Serial number True data /mm

Original data /mm Calibration data /mm

1 (—1230, —4200)

(—1139.5, —4332.6)
(—18621.2,—6497.6)
(—20186.3, 2916.6)
(—21745.6, 9442. 4)
(—23814. 8, 17400. 2)
(—26760.1, 26005. 1)
(—30826.6, 33093.4)
(—21629. 3, 30370. 3)
(—10827.1, 32809.7)
(—4526.2, 26132.2)
(3563.2, 12833.3)
(1807.6, 11822.9)

(—1287.2, —4562.4)
(—18062.0,—4182.7)
(—17125.1, 5106. 2)
(—17052. 4, 12449. 2)
(—17561. 3, 19865.0)
(—17779. 4, 29025. 3)
(—19617.5, 37152.7)
(—11492.7, 30839.7)
(—1058. 2, 29098. 1)
(831.9, 20083. 1)
(759.6, 4463. 4)
(—1244. 3, 4558. 1)

2 (—18030, —4200)
3 (—17400, 5080)
4 (—17400, 12300)
5 (—17400, 20100)
6 (—18030, 29100)
7 (—19930, 37300)
8 (—11500, 31000)
9 (—1030, 29100)
10 (830, 20200)
11 (830, 4660)
12 (—1150, 4660)
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Fig. 6 Results of experiment
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Fig. 7 (a) Top view of the primitive 3D cloud points; (b) top view of the correction 3D cloud points; (¢) axonometric

view of the primitive 3D cloud points; (d) axonometric view of the correction 3D cloud points
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