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Fig. 1 Lidar SLAM system framework
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Fig. 2 Schematic diagram of the points that will

not be selected as feature points
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18  2.665 2.675 -0.010 || 41 0.93 0.921 0. 009
19 7.611 7.772 -0.161 || 42 3.739 3.885 -0.146
20 3.038 2.992 0.046 || 43 6.137 6.142 -0.005
21 6.511  6.689 -0.178 || 44 4.302 4.251 0.051
22 5.744 5.678 0.066 || 45 2.704 2.836 -0.132
23 2.689 2.773 -0.084 || 46 2.845 2.896 -0.051
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REEFREL T V-SLAM 5 5
Fig. 12 V-SLAM point loud in dark environment
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Table 4 Quantitative analysis of objects and points

acquired by depth camera in dark environment m

1 KE 1 K
f’;g M E E9E 22 z;g WHHE ASE 22
1 1.087 1.071 0.016 || 24 6.966 6.920 0.046
2 1.285 1.342 -0.057 || 25 1.306 1.049  0.257
3 2.650 0 2.525 0.125 || 26 0.941 0.936 0.005
4 7.454  7.261 0.193 || 27 6.563 6.387 0.176
5 2.793  2.732  0.061 || 28 8.323 8.227 0.096
6 1.465 1.417 0.048 || 29 0.635 0.584 0.051
7 2.713  2.653 0.060 || 30 4.382 4.432 -0.050
8 1.747 1.562 0.185 || 31 8.347 8.399 -0.052
9 3.096  2.926 0.170 || 32 6.883 6.942 -0.059
10 5.331 5.245 0.086 || 33 7.447 7.34 0. 107
11 1.418 1.411 0.007 || 34 2.976 2.936 0.040
12 2.105 2.244 -0.139 || 35 6.091 6.172 -0.081
13 5.414 5.539 -0.125 36 5.882 6.04 -0.158
14 2.535 2.615 -0.080 || 37 4.895 4.819 0.076
15 1.603 1.688 -0.085 || 38 2.109 2.339 -0.230
16  2.063 1.87 0.193 || 39 1.794 1.741 0.053
17 1.251 2.405 -1.154 || 40 2.608 2.597 0.011
18  2.664 2.675 -0.011 || 41  0.928 0.921 0.007
19 7.585 7.772 -0.187 || 42 3.870 3.885 -0.015
20 3.042  2.992 0.050 || 43 6.136 6.142 -0.006
21 6.505 6.689 -0.184 || 44 4.309 4.251 0.058
22 5.747 5.678 0.069 || 45 2.653 2.836 -0.183
23 2.698 2.773 -0.075 || 46 2.946 2.896  0.050
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Illumination adaptability of SLAM applications in real scenes
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Abstract To explore the illumination adaptability of environmental perception equipment in application of SLAM
( Simultaneous Localization And Mapping) , comparative experiments of lidar and depth camera for SLAM were car-
ried out under different illumination intensities. Combined with the LOAM ( Lidar Odometry And Mapping) and RT-
AB-MAP (Real-Time Appearance-Based Mapping) algorithms,a 16-line lidar and a depth camera were placed on a
four-wheel differential robot to carry out SLAM application in bright and dark environments.The experimental results
show that in bright environment, the median errors of system deviations are 0.203 m and 0. 644 m for the visual
SLAM and lidar SLAM, respectively, which are 0. 282 m and 0. 683 m respectively in dark environment.The depth
camera outperforms the lidar in positioning and mapping performance in both bright and dark environment, and it
can be concluded that the depth camera is more illumination adaptable.

lidar SLAM; visual SLAM ( VSLAM ) ; real-time appearance-based mapping ( RTAB-MAP ) ; lidar
odometry and mapping ( LOAM)

Key words



