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Abstract:  For traditional SLAM (Simultaneous Localization And Mapping) algorithms, it is difficult to mark occlud-
ed objects in dynamic scenes with occlusion, and is impossible to accurately judge the motion state of potential objects as
well as the number of feature points after culling dynamic objects is small. This paper proposes a VSLAM algorithm based
on improved transformer instance segmentation under dynamic occlusion (ITD-SLAM) in dynamic occlusion scenarios. By
designing a multi-attention module, this algorithm guides the model to pay attention to the occluded area, and at the same
time improves the relative position encoding to optimize the boundary semantics of occluded objects, and accurately mark
potential dynamic objects. In order to reduce the influence of dynamic objects on the positioning accuracy of the SLAM sys-
tem, the motion state of potential dynamic objects is estimated through three steps of camera pose estimation, object motion
estimation and object motion judgment, and dynamic objects are eliminated. According to the grid flow motion model, the
static background of the culled area is completed, and the feature points of the repair area are screened and repaired by infor-
mation entropy, and the high-quality feature points are supplemented for camera pose estimation. Experimental results on
the public datasets show that this algorithm has better composition ability with its root mean square error reduced by
22.94% when compared with DynaSLAM.
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2% 2 3 FR A Y8 iR AP (Average Precision )
X E e . R HEE AT HL, APNET 53 - 405 00 5
Yolact 5 % Al Eb SF- 35 4% i % 2 1 39.30%, 55 Mask
RCNN H H 4255 20.12%.

#2 Yolact.Mask RCNN 5 APNETE £ APEXEE #8461 %
Algorithm AP AP, | AP, AP, AP, AP,
Yolact 312 | 506 | 328 12.1 33.3 47.1

Mask RCNN 35.7 58.0 37.8 15.5 38.1 52.4

APNET 39.5 60.1 422 16.7 58.4 70.1

6.2 BIEINRWEIE I ET LI
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6.3 BRIEESHIERE
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M, SE R A S . 111 ()~ () B N 2t 5%
R )5 RGB EIR SR IEEIER B R S EHGR A 5 st
JEURFIASTT 5 . AR SCHEER TUM S8 82 30 TEA UL 1TD-
SLAM 7E 8l 85357 FAFAESRIBGICR . anl& 12 7= 29 TUM

Bdi4E | ORB-SLAM2  DynaSLAM Fl ITD-SLAM 5.7 3
B E RO FEZE R . 18 12(a)~(c) 9 ORB-SLAM2 45
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B FARHIE R, SRR Z A T i A 5 T
S EIROREE . B 12(d)~(f) 9 DynaSLAM H#AIEHE UL
At DynaSLAM 58537 5t A Wy iR i REIE A (AR 01 7
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(h) B85 RGB E 5 HEEH (i) 155 RGB B 5% A

F11 E SRR

() ITD-SLAM $FAiFHEH (h) ITD-SLAM $AiF HEH (i) ITD-SLAM $FAF 2 HL

12 3FOARTRI ST RHIE B s
6.4 SLAM Z%iT44 sphere, W_rpy, W_xyz Il W_static 551 5 IEAS SCHE A L

A% TUM B0 4 th & sh A 5 W_halt- M. 18113 3524 ORB-SLAM2, DS-SLAM, DynaSLAM Al
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ARSCHTHE ITD-SLAM 4 FiSE I E AR R 5T Mt iy i
P R (2 R M HLIE B ELSEUE U (34 4 SLAM
B IIILIE ST, T G iR 2% . IR 13
AU Y, BT ORB-SLAM2 3k JGik WUMEREE 32540
A I 452 . DS-SLAM il DynaSLAM Fids ot 5491
Sy EIXS B IR BT X A TAR T IBRER B D 3 54
1 T NEAS AT 4 R — SRR PR . (F TCTEAE

PUPRSE T G NPT Sh WA B LU Sh 25 A

2 SIPIRASTEA TR, 5] B 3X PO Rh 3 R A 7 sh A 1R 51
BRI 0 B 52 F T 00 23 Ak T H R (&1 i i A AR AE A A
b REMA SR R SRS . AR SCEE H ) ITD-SLAM B39 i F
filA APNET 45153 #1530 , RS TR PSR v i =i 14 5y
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B % 2% RMSE M e F ORB-SLAM2 ., DS-SLAM , Dy-

naSLAM 73 5187 77.87% .32.90% .22.94%. 1§ 14(b) 7]
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S35k 73.29% . 19.98% .5.49%. £3 FESHBE
6.5 EHXFH=k WRNTAT ZH Bl

T B S sh A G i AR SCR R A SO IR T I E BT Vs 1 m/s
FESEVE TR T SUAY PR S 2R G A SR th PC SR 2k R 2 048 rads
AR . ST Husky #6208 S HLIE AL L HLTE 0 Bd :g;;f;;z i [3002{:]
A : CPU N i7-10875H 4b ¥ £% , N #F 8 GB, GPU X -
GTX1080, #:/E R Zi K Ubuntu18.04. HLEE AREESN LGN RIS BIIKEK.

6.5.1 BEISUWESBE LI

E15(a) iR, EBESHOEE R 3 s .
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s 01
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