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Design of Multi Vision AGV System Based on SLAM Navigation

LI Jun
(Modern Education Technology Center, Xinxiang Medical University, Xinxiang 453003, China)

ABSTRACT: The work aims to further improve SLAM positioning accuracy and small obstacle recognition ability. The
method combined with SLAM and multi-vision was used to set up the AGV kinematics model and then construct the bin-
ocular stereo vision model. The improved subregional weighting algorithm based on SURF+RANSAC could eliminate the
redundant matching pairs to the greatest extent and improve the matching accuracy significantly. Secondly, on the basis of
traditional SLAM navigation, monocular vision was integrated to achieve precise positioning and berthing of key work-
stations and propose a solution for the occlusion defect of two-dimensional code. Real-time distance measurement was
realized by binocular vision. The accuracy of binocular distance detection reached +1.88 mm and the track
cy could be controlled at £2 mm. Fusion of SLAM and multi-vision can effectively improve the accuracy of navigation and
positioning and the small obstacle recognition and expand the application of SLAM, so it has a certain prospect of promotion.
KEY WORDS: SLAM; stereopsis; monocular vision; SURF; RANSAC; zoning weighting
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Tab.1 Results of 4 methods
Ik P35 H AR 4L A S AL DE i s 4 ) /s
1 240 2504 240 2.374 78
SURF 2 240 1382 240 1.701 76
3 240 1977 240 2.062 17
1 240 2504 115 2.444 45
SURF+RANSAC 2 240 1382 103 1.781 27
3 240 1977 108 2.113 14
1 192 1337 192 3.386 54
SIFT 2 192 670 192 3.101 95
3 192 1323 192 3.349 23
1 192 1337 122 3.401 26
SIFT+RANSAC 2 192 670 72 2.960 94
3 192 1323 105 3.345 35
£2 XHFHEER
Tab.2 Results of this method
KA X3 H 5 8 R B A5 8k DETE £ 8K PIEER At fal/s
1 240 597 74 0.56
2 240 194 28 0
1 3 240 675 25 0 4.041 31
4 240 766 18 0
5 240 759 59 0.44
1 240 108 50 0
2 240 653 108 1
2 3 240 59 50 0 4.143 32
4 240 364 43 0
5 240 521 25 0
1 240 139 24 0
2 240 424 64 0
3 3 240 476 32 0 4.121 91
4 240 656 12 0
5 240 648 103 1
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Tab.3 10 groups of measurement data P B RS R

Hbrdms  REWEME/mm  ERE/mm 2E%
1 201.23 200 0.62 ;:(5) I
2 396.2 400 ~0.95 20 - yJiT
3 592.38 600 -1.27 g 1(5)
4 812.6 800 1.58 ﬁ 0sh
5 1017.1 1000 1.71 i 0
6 1221.86 1200 1.82 & -o0s
7 1372.28 1400 -1.98 :::2
8 1638.53 1600 2.41 )
9 1847.31 1800 2.63 102030 4%252%2&;; 8090 100
10 2065.35 2000 3.27
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R A RE SCPRIRAT B W58 2 107 45 2R UL 1]

Fig.13 100 times of repetitive location error
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Tab.4 Comparison between three-dimensional reconstruction coordinates and actual coordinates
piiP=y SE AR AR /mm AR/ mm AR SEU A AR /mm AR/ mm
(1,1) (0,0,0) (—1.58,-0.89,-0.97) 4,1 (78,0,0) (77.30,0.67,—1.02)
(1,2) (0,26,0) (—1.64,26.00,—1.21) 4,2) (78,26,0) (76.87,26.57,1.65)
(1,3) (0,52,0) (—1.14,52.85,-0.61) 4.,3) (78,52,0) (77.27,51.58,-1.31)
(1,4) (0,78,0) (-1.64,78.97,-1.21) 4.4 (78,78,0) (76.96,77.79,0.86)
(1,5) (0,104,0) (—0.87,103.20,—1.61) 4,5 (78,104,0) (77.32,102.89,-2.21)
(1,6) (0,130,0) (—0.84,128.90,0.91) (4,6) (78,130,0) (76.17,127.94,-1.68)
(1,7) (0,156,0) (—1.34,156.96,1.71) 4,7 (78,156,0) (77.42,154.25,1.73)
(1,8) (0,182,0) (—1.14,180.25,-1.31) (4,8) (78,182,0) (75.37,180.39,1.36)
(1,9) (0,208,0) (—1.46,209.79,1.21) 4,9 (78,208,0) (78.58,207.42,-2.04)
2,1 (26,0,0) (26.54,0.00,1.21) G.D (104,0,0) (104.75,0.19,—1.10)
2,2) (26,26,0) (26.65,26.27,1.76) (5,2) (104,26,0) (103.58,26.18,—0.94)
2,3) (26,52,0) (27.12,51.60,0.21) (5,3) (104,52,0) (103.29,51.79,1.05)
2,4) (26,78,0) (27.86,77.30,—0.61) 5.4 (104,78,0) (102.86,77.79,-0.81)
2,5 (26,104,0) (28.20,105.32,—1.12) (5,5) (104,104,0) (103.90,104.81,1.03)
(2,6) (26,130,0) (25.56,128.76,1.32) (5.6) (104,130,0) (104.72,130.93,-1.26)
2,7 (26,156,0) (27.85,156.00,-2.21) 5.7 (104,156,0) (103.48,155.27,1.46)
2,8) (26,182,0) (27.32,180.10,—-1.41) (5.,8) (104,182,0) (102.59,180.92,1.07)
2,9) (26,208,0) (26.46,206.35,1.76) (5,9 (104,208,0) (104.69,207.37,0.74)
3.1 (52,0,0) (50.76,1.30,0.54) (6,1) (208,0,0) (208.67,0.79,—0.91)
3,2) (52,26,0) (50.24,25.31,0.57) (6,2) (208,26,0) (207.69,26.62,1.04)
3.3) (52,52,0) (51.24,51.21,1.31) (6,3) (208,52,0) (206.85,52.71,1.13)
3.4 (52,78,0) (50.75,76.87,—1.25) (6,4) (208,78,0) (208.37,77.38,-0.99)
3.5 (52,104,0) (50.69,105.24,1.37) (6,5) (208,104,0) (207.37,104.63,1.06)
(3.,6) (52,130,0) (51.57,129.19,-1.61) (6,6) (208,130,0) (206.85,129.60,—1.38)
3.7 (52,156,0) (51.39,154.95,1.41) 6,7 (208,156,0) (209.02,156.27,-1.07)
(3,8) (52,182,0) (50.87,181.68,0.97) (6,8) (208,182,0) (207.79,181.69,0.81)
3.9 (52,208,0) (51.39,206.94,1.06) (6,9) (208,208,0) (208.79,207.29,1.41)
6 4iE RS ) B, $2 i —Fh 5T SLAM SAiny £ H 5

SCHERRXT SLAM E AR REAR, Bl iR s
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