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Vision-based Self-localization Method for Underground
Mining Vehicle
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Abstract

A vision-based self-localization method was proposed for underground mining vehicle by using
landmarks. Firstly, several artificial landmarks were located in a simulating tunnel, and then a vision
sensor in vehicle was used to find and recognize them. After the distances between the vehicle and the
recognized landmarks were calculated by a visual distance measurement method, the location of the
vehicle was computed according to triangulation finally. In this self-localization method, landmarks were
encoded by interleaved 2 of 5, a type of 1-D barcode with high density. Each landmark has obvious
visual feature and there is a unique corresponding location data to it in the landmark database. Distance
between a landmark and the vehicle was calculated on the basis of the ratio of the coding area’ s actual
height to its height in the image according to the pinhole imaging principle. Experimental results showed
that the self-localization method suggested almost meets the requirement for autonomous driving vehicle
because of its high efficiency and precision.
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Tab.1 Coding rules of interleaved 2 of 5 code

By 2t B By i
0 00110 5 10100
1 10001 6 01100
2 01001 7 00011
3 11000 8 10010
4 00101 9 01010
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Fig.3 Landmark recognition algorithm flow chart
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Fig.4 Images of landmarks in the laboratory’s corridor
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Tab.2 Mapping between codes and location

information of landmarks

G i 37 B /mm

00,01 7 444 983

02,13 12 748 ,940
11,45 16 550,974
26,59 16 570, 2 895
30,75 12742, 2915
35,82 7451, 2613
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Fig.6  Samplevehicle for experiments of vision-based localization
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Tab.3 Result and error of the vision-based localization algorithm mm

BEAR 1L FAR 2 AL AR 1 R SR 2 BB RERDELE S R
(7444, 984) ( 7451,2613) 3575.68 3437.12 (10 847.04, 2 082.65) 37, -49
(12748, 940) (12742 ,2915) 4098. 83 4204. 00 (16771.94, 1722.46) —45, -42
(16 550, 974) (16 570,2 895) 3937.70 4013. 54 (20412.29, 1739.03) 51, -26
(26224, 944) (23939,2912) 3575.42 1927.26 (25197.51, 4 368.37) 27,23
(26 007, 10930) (24 120, 10 870) 4873. 49 4 805. 66 (24 737.85,15 635.35) —41,54
(25991, 23 626) (23986, 23 605) 7119.93 7111.55 (24 889. 47, 30 660. 21) -80, - 104
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