B8 E o 4= 5% i A Vol. 8 No. 2
2019 £ 3 A JOURNAL OF INTEGRATION TECHNOLOGY Mar. 2019

REA AR BE S NRIZEM S ZEIHR
A wRE TEE K

LUUTRRHE RS S B IR M 545006)
2(h E R BRI AR 7B ERYIl 518055)
SRR SR TSRS M 546300)
(R BRI e R AR B Yl 518055)

B B BoLEIEMALIEGE B AT A 2R S HLA N EN S FHER, HILA KR RAHOLH
38 FE AR PR HLIC T2 S DRV el PRSI0, T PR FH L 7 B S P 3 B SAN S P T A
Ao BRE, ZSC AR S R O B I8 S0 A% RS = LSS AONBE T 5, 32 7 — RO AL
WARES & BE LS S AUE B i BRSO R S8R S BRI S s, R TR L S R
DL TTiE, XMBLE N BT AL . RIS, SR 2 T MU0 R AL (1 R AR R AT PRSI, I adt— b
ML T-HOL R = S ] . FSed 57 N RISRIR SRR BT, AR EU T 5 — Ao BOUL 3 5 107 2 K 5
%, BT AR R G RS S R, A RO S T PP AGI f) RL

kg2 MBS ARZRMERAL: ERP AL SRR RS
FESHES TP 249  XEARERE A doi: 10.12146/).issn.2095-3135.20180717001

Research on Simultaneous Localization and Mapping Fusion with

Low-Cost Laser Sensors and Vision
YIN Lei** PENG Jiansheng*® JIANG Guolai** OU Yongsheng®

!( School of Electrical and Information Engineering, Guangxi University of Science and Technology, Liuzhou 545006, China)
?( Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China )
®( School of Physics and Electrical Engineering, Hechi University, Yizhou 546300, China)
*( Shenzhen College of Advanced Technology, University of Chinese Academy of Sciences, Shenzhen 518055, China)

Abstract Laser lidar and vision sensors are the two mainstream three-dimensional sensing techniques in the
applications of robot location and navigation. However, existing low-cost laser lidar usually has low location
accuracy and cannot achieve loop closure detection in large areas. In this paper, an indoor robot equipped
with low-cost laser lidar and camera was used for experiment. And a novel localization and mapping method
was introduced by combing both lidar and image information. An optimization method based on sparse
pose adjustment was used to optimize the robot pose by fusing laser points cloud and image feature points
as constraints. At the same time, the bag of words model based on visual features was used for loop closure
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detection. The grid map was optimized by loop closure constraints. Real experimental results show that, the

proposed method has better localization accuracy than either laser lidar or vision sensors, and loop closure

detection also can be realized.

Keywords robot; nonlinear optimization; simultaneous localization and mapping; sparse pose adjustment
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Fig. 1 Simultaneous localization and mapping framework
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Fig. 5 Screenshot of the experimental process
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Tablel Poseestimation contrast
i b S ¥t SLAM BOE+HSE
L E PAES fhithr B it fEE EER oA B it AEIR B
’ (m) &) (m) F D) Z(em) £ () (m) @ #(em) %z ()
1 3,00 0 (2.995,—0.002) 0.032 0.54 0.032 (2.994,—0.003) 0.034 0.67 0.034
2 (6,0 270 (5.987,—0.003) 271.842 133 1.842 (5.990,—0.003) 270.232 1.04 0.232
3 (6,—8) 270 (6.025,—8.032) 272.175 4.06 2.175 (6.019,—8.021) 270.421 2.83 0.421
4 (6,—16) 180 (6.038,—15.954) 182.621 5.96 2.621 (6.028,—15.973) 181.074 3.88 1.074
5 (3,—16) 180 (2.969,—15.946) 183.024 6.23 3.024 (2.981,—15.965) 181.871 3.98 1.871
(a) Karto (‘T.f7) (b) WL+ SLAM ((TAL) (c) Karto(C [X)
(d) Wi +M5i SLAM (C [X) (e) ORB-SLAM2(C [X)
6 AREFFEEEEEXTEE
Fig. 6 Map comparison constructed by different methods
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