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[Abstract] In dynamic scenes, the traditional visual SLAM system§hbased on the feature point method are easily
affected by dynamic objects, producing a large number of mismatches’in the.dynamic object areas between the previous
frame and the next frame, so the positioning accuracy of robots is'signifi€antly reduced.To solve the problem, an RGB-
SLAM algorithm that combines an adaptive window interval/matchingimodel and a deep learning algorithm is proposed
for dynamic scenes. A framework for the front-end algorithm of yisual SLAM is constructed based on the adaptive
window interval matching model. The framework selects the image frames, and uses grid-based probabilistic motion
statistics to filter the matched points, so the matched, feature point pairs in static areas are obtained. Then the constant
speed model or reference frame model is usedyto achieve position estimation.On this basis, the semantic information
provided by the deep learning algorithm Mask'R-CNN is used to construct a static 3D dense map of the dynamic scenes.
The algorithm is tested on the TUM data setand in the real-world environment, and the results show that the positioning
accuracy and tracking speed of the algorithm are better than that of ORB-SLAM?2 and DynaSLAM in dynamic scenes.
The positioning accuracy of the.algorithm reaches up to 1.475 cm in the highly dynamic scenes that are as wide as
6.62 m,and the average tracking timevwof the algorithm is 0.024 s.

[Key words] dynamic scenc;adaptive window interval matching; static region feature matching; deep learning; static
3D dense map construction
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Fig.1 Block diagram of RGB-D SLAM algorithm structure
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Fig.2 Feature matching between image frames
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Fig.3 Procedure of image area division
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Fig.5 Schematic diagram of reprojection error
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Table 1 Comparison of matching time and

matching quantity
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Table 2 Comparison of system positioning accuracy cm

B 4R OUR_SYSTEM DynaSLAM ORB-SLAM2
fr1_desk 1.493 1.655 1.506
fr2_desk_person 0.581 * 0.597
fr3 s hs 1.445 2.503 1.737
fi3_s_rpy 1.677 4.809 1.828
fr3_s_static 0.676 0.628 0.825
fr3_s_xyz 0.833 1.453 0.927
fr3_w_hs 2.500 2.902 75.561
fr3_w_rpy 4.072 4.876 72.208
fr3_w_static 0.708 0.747 42.126
fr3_w_xyz 1.475 1.543 78.292
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Table 3 Comparison of system tracking time s

Bl 4R OUR_SYSTEM DynaSLAM ORB-SLAM2
frl_desk 0.026 1.688 0.032
fr2_desk_person 0.027 * 0.038
fr3 s hs 0.037 1.106 0.040
i3 s _rpy 0.024 0.810 0.030
fr3_s_static 0.021 0.679 0.028
fr3_s_xyz 0.025 0.757 0.029
fr3_w_hs 0.023 1.185 0.041
fr3_w_rpy 0.024 0.972 0.042
fr3_w_static 0.022 1.228 0.042
fr3_w_xyz 0.024 1.170 0.042
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Fig.8 APE distribution
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Fig.9 3D trajectory thermal'map
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Fig.11 Effect comparison of feature points extraction
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