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Abstract Pose estimation is a key issue in mobile robots and important to moving ob-
jects tracking, robot navigation, map building, etc. A real-time pose estimation method
using 2D range data from a laser radar is presented, which consists of iterative tangent
weighted closest point and Hough transform based tangent angle histogram algorithms
to overcome problems with past methods, such as local minimum, aperture-like, high
computation problem, etc. This method has been tested on both synthetic and real
range data collected in outdoor environment. Experimental results demonstrate its high
accuracy, low computation, wide applicability and high robustness to aperture-like

problem, occlusion and noises.
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Fig. 1 Two angle histogram methods
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Fig.2 A typical example of rotation estimation by the angle histogram method
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Fig.4 A typical example of relative pose estimation by the ICP algorithm
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Fig. 6 Comparison in robustness between the ICP algorithm and the I'TCP algorithm
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B EBRBENLRREN LR, FREAAZEETEABENTIA AR T ICP
B AR SOR BT R E E). BB k(B8 HTAH B8 ITCP BiE) K 6t @ # /0 F
25ms, A] LAE R B Bh Pl de A SEB B OK.

5 it

AN T —METREOCE XN B IS A LR EMEIT ., Ea8%E HTAH 8%
MITCP BEMINEHS. ZENESAIURII B T ICP B ik 5 5 38 5 /ME % W 803
BEIR] BB, 1 HL 5o 7 A B 5 5 B 7 ik R B F i T SR S R . 1 3048 M0 L BR 348 10
SCRERAEH T HEERHES EEWR RS MBI E R SR AR .
SIAEAEBRMAIT TETENTLA T RGEE AERER TRENME NS EYE. F iR
AEETEBENE . AXRETET Hough TH R X AFTHFE HTAH B3,
WERFHREREMEEEATHFR S, BHE KA Hough B ki 5~10 5. #5b,
AXRE T — ICPEEMNBGEREE— &L MNEES ITCPES . BRTHES&
BT ERREEILERE. TRERFHITCP BEEARMUES TE&ME, W H M T ik
SR E

F—HMRESEERRITE B A SLOM(simultaneously localization, object
detection and tracking, and map building) FEZE kAR HIE PR Z3HIRX BB B F
PRIALER. BEob BT Jl R A SCH 7 8, SE PR T 052 00 SE e 8L B8 A 1, 3F 85 0 i A5 R 28 0
5 B#HfTRE G , LA D L4 ] L.




5} B % ETEAT OB ANKH LB T r st R 687

References

1  Yang Ming, Wang Hong., Zhang Bo. Overview of laser radar based pose estimation for mobile robots. Journalof Ro-
bot, 2002,24(2):177~183(in Chinese)

2  Weiss G, Wetzler C, Puttkamer E V. Keeping track of position and crientation of moving indoor systems by correla
tion of range-finder scans. In: Proceedings of IEEE International Conference on Intelligent Robots and Systems. San
Diego, Califorma, USA: IEEE Computer Society Press, 1994, 585~ 601

3 Lu F, Milos E. Robot pose estimation in unknown environments by matching 2D range scans. Journalof Intelligent
and Robotic Systems, 1997, 18(3); 249~275

4  Yang Ming., Dong Bin, Wang Hong, Zhang Bo. Real-time pose estimation for outdoor mobile robots using range da-
ta., In: Proceedings of IEEE International Conference on Pattern Recognition, Québec City; IEEE Computer Society
Press, 2002, 593~593

5 Yang Ming, Dong Bin, Wang Hong, Zhang Bo. laser radar based real time ego-motion estimation for intelligent ve-
hicles., In; Proceedings of IEEE Intelligent Vehicle Symposium, Versailles; IEEE Press, 2002. 44~51

6 Dubrawski A, Siemiatkowska B. A method for tracking the pose of a mobile robot equipped with a scanning laser
range finder. In: Proceedings of IEEE International Conference on Robotics and Automation, Leuven, Belgium:
IEEE Robotics and Automation Society, 1998, 2518~2523

% BB ML FEAFBIVLE A BV HOCE X F 07 BB I TAE.

(YANG Ming Ph. D.. His research interests include mobile robots, computer vision, and laser ra-
dar. )

X B HiLorRd. TENEBHILE A FS O E A RS ERPR TAE.

(DONG Bin Master. His research interests include mobile robots, radar, and map building. )

F £ B+ .AHE FENBBRIVSA A LRSS EAIPRETAE.

(WANG Hong Ph. D. , associate professor. His research interests include mobtile robots, and AL )

% % HE.HELAESW.PEBERR L. EENFATHEGE DL FEST ML ANSF 5 THE.

(ZHANG Bo Professor, academician. His research interests include Al, machine learning, and robo-
tics, )

Helder Aratjo 181 B £, T ENFNEALK B AR S A S HEE TIE.

(Helder Araujo Ph. D., associate professor. His research interests include robot vision, perception,

and navigation. )



