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Abstract: Simultaneous localization and mapping (SLAM) based on point cloud is one of the important technologies in
robot navigation and positioning. However, this type of SLAM system with loop detection is still rare in the literature. In
this paper we first propose a new point cloud-based outdoor SLAM system framework consisting of three parts: odometry,
loop detection, and pose optimization. Second, we develop a method based on point cloud segment matching constraints
to improve the efficiency of loop detection. Finally, we present two trajectory drift optimization methods, including global
consistency loop adjustment algorithm and pose prediction and compensation algorithm. We have validated the proposed
method through extensive experiments. The results show that the proposed SLAM system has stable and accurate pose

estimation capabilities.
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Fig. 1 System framework
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Fig. 2 Split results
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Fig. 3 Point cloud error matching
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Fig. 4 Point cloud matches correctly
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3.1 ZEEXE Mapping result)
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K 8 K ROV RS L

Fig. 8 Mapping result beween Laserslam and our slam system

in campus dataset of sequence 01

3.2 [EIFF % (Loop adjustment)
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—
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Fig. 9 Loop closure adjustment in campus dataset of

sequence 01
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Fig. 10 Vertical error under loop adjustment

3.3 JREA—BH (Local inconsistency)
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Fig. 11 Local inconsistency

3.4 SLAMZA ik & 53 HT(SLAM system accuracy
analysis)
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Fig. 12 Comparison of trajectory
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Table 1 SLAM system error table

RMSE mean median

std min max error rate

eALRT 28.19 23.79 22.80 15.13 2.49 60.80 0.61%
fibfG 123 1140 1148 4.74 0.93 23.63 0.293%

4 25 (Conclusions)
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