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Road-surface Detection Based on Lidar Sensing
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Y (College of Computer Science and Technology, Nanjing University of Science and Technology, Nanjing 210094 )
) ( Department of Physical, Huaibei Coal Industry Normal School, Huaibei 235000)

Abstract We propose a road-surface abstraction algorithm which is suitable for structured or semi-structured road
environment and extracts effectively a road-surface for ground robot navigation. A fuzzy cluster method based on maximum
entropy theories was employed to cluster Lidar points. After fitting clustered data linearly, the algorithm extracts seams that
belong to road-surface by their location and angle. Current referenced horizontal can be acquired by comparing several
continuous Lidar frames and then the algorithm extracts the obstacles in road area. Experiments show the algorithm works
well in spite of road-boundary has regular shape or not, and is free from the impact of complex texture or irregular
illumination of the road.
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Fig.2 Theory to calculate Ah between time ¢ and ¢ + 1
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Fig. 4 Results based on single lidar frame



4 10 3 OB R R T O TR A Bl i PR U 2041

2 3 e Al PSRN 3R 26 14 7 12 R B TROL TR 3
BodE R AR5 o BB AT R LG B
Vi 6 TR A 5 R0 T 3% DX 3, S 0 5 A B 30 Ok T
X, SRR W, AR SCRE A 2 R A5 A AL AR
L5 R AL IE BEAR DL T HEAT B T B U B Y, A AL
i T LA 6 2 B BR3P ROR g SR A iy
A R, T LY R T S S S R o R i B 33
6 IR B R, AR SO R R 32 I AR AR SRR DL IR
FRAT B o AR SCOA kSR 1 4R B T A B A L AR
3 AT 15 1E 5 B TAT 2 7% 7K T A o J3E 22 14 it B R
fie g T PR A5 R, AT R AR 4 R 0 S I A ML B
HERM o A SO AU JE R, BTG B HL &
WoE S8, W 1 Tt i g &, HEH L
B HARBOLTE R, I 455 BB, W AT DL S8 R 7

& B DX I8 1YY g T B 358 R

FT T S T R U A7 A — S TR 22 1Y, X LA A
T )3 B R DA b o AR B S T £ S R AT R
5% 1T S 1) A S TN R T — 2P B A e TR X T
A BRGS0 75 B 45 20 WU Ik Bod it — 20
RN 7T

£ 2% 3Lk ( References)

1 Sparbert J, Dietmayer K, Streller D. Lane detection and street-type

classification using laser range images[ A ]. In: Proceedings of IEEE

Intelligent Transportation Systems Conference [ C ], Oakland, CA,
USA, 2001 :454-459.

Kirchner A, Heinrich T. Model-based detection of road boundaries
with a laser scanner[ A]. In: Proceedings of International Conference
on Intelligent Vehicles[ C], Stuttgart, Germany, 1998:93-98.
Cramer H, Wanielik G. Road border detection and tracking in
noncooperative areas with a laser radar system [ A ] . In:
Proceedings of German Radar Symposium [ C ], Bonn, Germany,
2002 :24-29.

Fardi B, Scheunert U, Cramer U. Multi-modal detection and
parameter-based tracking of road borders with a laser scanner[ A ].
In: Proceedings of IEEE International Conference on Intelligent
Vehicles [ C], Columbus, Ohio, USA, 2003: 95-99.

Wijesoma W S, Kodagoda K R S, Balasuriya Arjuna P. Road-
boundary detection and tracking using lidar sensing [ J]. IEEE
Transactions on Robotics and Automation, 20(3) :456-464.

Liu Peter X, Meng Max Q H. Online data-driven fuzzy clustering with
applications to real-time robotic tracking[ J]. IEEE Transactions on
Fuzzy Systems,2004,12(4) :516-523.

Chen De-bao, Zhao Chun-xia, Zhang Hao-feng, et al. Quick road-
boundary detection based on 2D laser rangefinder[ J]. Journal of
Image and Graphics, 2007, 12(9) :1604-1609. [ ki85, B HF&H,
TR AT . HET 2 AEOLIEE A RE AR [T ], P EE S
27412 ,2007 ,12(9) : 1604-1609. ]

Rose K, Gurewitz K, Fox G C. Statistical mechanics and phase
transitions in clustering[ J]. Physical Review Letter, 1990, 65(8) :
945-948.

Rose K. Deterministic annealing for clustering, compression,
classification, regressions and related optimization problems[ ] ].

Proceedings of IEEE, 1998, 86(11) :2210-2239.



