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Method for Extracting Corner Feature from 2D Laser SLAM

LIU Peng, REN Gongchang, HE Zhou
(College of Mechanical and Electrical Engineering, Shaanxi University of Science and Technology, Xi’an 710021, China)

Abstract: In localization problems of autonomous robots, if accurate environmental features can be extracted
from the scanning data of laser radar, the matching speed in simultaneous localization and mapping (SLAM)
will be greatly improved. At present, most approaches for feature extraction adopt the iteration strategy,
which have high computational complexity. To overcome these drawbacks, a new algorithm is proposed to
extract corner feature.In the method, iteration is avoided, and on the premise of ensuring the accuracy, the
least square method is replaced by two-point fitting line by positioning the corner points to modify the
segmentation result. First, the length and angle of the scanning points obtained from the laser radar are used
to calculate the slope difference of the adjacent points for the initial segmentation of the point set. Then, after
calculating the slopes of the line segments corresponding to each point set, the point set is merged to solve the
over-segmentation problem. Finally, the corner feature is located and extracted by calculating the intersection
point of two adjacent lines. Experimental results show that the developed algorithm can extract corner features
from the scanning data accurately and has better position accuracy and computational efficiency.
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Table 1 Results of extracting corner features
LB E/m AEIM/C)
75
AB BC A B C
1 1.876  3.087  89.35  89.88  88.52
2 1.888  3.081  88.84 89.88  88.44
3 1.878  3.088  89.94  89.99  88.30
4 1.878  3.087  89.99  89.59  89.22
5 1.882  3.079  89.10  89.33  88.59
6 1.867  3.084  88.12 89.34  88.83
7 1.878  3.085  89.48  89.15  89.77
8 1.879  3.096  89.22  89.50  90.00
9 1.869  3.099  88.42  89.43  89.71
10 1.889  3.093  88.88  89.15  89.62
SEHE 1.878  3.088  89.13  89.52  89.10
BIr#  0.007  0.006 0.60 0.31 0.64
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Table 2 Comparison of the results extracting feature point between the two algorithms

- AR SCRE T 5T A 05 B AL e/ RS A B A bR B i B A HE S
x/m y/m x/m y/m d/m
1 —1.502 —10.460 —1.505 —10.460 0.003
2 —1.613 —10.430 —1.609 —10.430 0.004
3 —2.112 —10.320 —2.115 —10.320 0.003
4 —3.486 —9.925 —3.490 —9.922 0.005
5 —4.209 —9.671 —4.210 —9.664 0.007
*3 FWMEEEENEILL
Table 3 Comparison of computational efficiency between the two algorithms
FFo WMOLEBHAM AR RBUR RS RIREREBRK S A (/D — 376 ) /ms A S T /ms
1 1051 16 32 31.4 7.4
2 1052 18 34 28.4 5.8
3 1054 17 35 29.4 6.8
4 1053 20 37 28.3 8.5
5 1052 18 34 34.1 7.8
4 2:5 -L/P: feature extraction of 2D lidar data[J].Journal of Traf-
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