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Multi-sensor-fusion based 3D map building for mobile robot
Zhang Biao', Cao Qixin?’, He Mingchao'

(1. Research Institute of Robotics . Shanghai Jiaotong University , Shanghai 200240, China;
2. State Key Laboratory of Mechanical System and Vibration, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: In attempt to tackle with 3D map building problem for mobile robot, taking a mobile robot equipped with both 3D LRF
and omni-directional vision as an example, a complete map-building system is established. We extract SFIT key points and land-
mark group features from omni-directional vision images, forming a 2D map and obtaining precise localization information of the
mobile robot. Using the localization information we register 3D point clouds together and repeat the process until we get the com~
plete 3D map of the environment. Then the 3D map is constructed in different environments using this map-building system. Ex-
perimental results have verified the reliability and practicality of this system.

Key words: mechatronic engineering; three dimensional computer graphics; maps; mobile robots; sensor data fusion; three di-

mensional laser rangefinders; omni-directional vision
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Fig. 3 (a) Local 2D map; (b) Original image
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Fig. 7 An example of point cloud registration

b

ICP Sl . ,


http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=8-9&LKText=%5B8%5DBesl+P+J%2CMcKay+Neil+D%2EA+method+for+registration+of3%2DD+shapes%5BJ%5D%2EIEEE+Trans+Pattern+Anal+Mach+Intell%2C1992%2C14%282%29%3A239%2D256%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=10-12&LKText=%5B10%5DYoshida+K%2CHamano+H%2EMotion+dynamics+and+controlof+a+planetary+rover+with+slip%2Dbased+traction+mode%5BJ%5D%2EProc+SPIE%2C2002%3A275%2D286%2E

759

[13-14]

R 25 mX22 m,
58 MB,

Fig. 9 3D map of outdoor environment

( , ,

http://journal. paper. edu. cn)

L
(1]

[2]

[3]

[4]

1 (References)
Sequeira V, Ng K, Wolfart E, et al. Automated recon-
struction of 3D models from real environments [J]. IS-
PRS ] Photogramm Remote Sens, 1999, 54(1): 1-22.
Rusu R B, Marton Z C, Blodow N, et al. Towards 3D
point cloud based object maps for household environ-
ments [J]. Rob Auton Syst, 2008; 56(11): 927-941.
Rusu R B, Marton Z C, Blodow N, et al. Model-based
and learned semantic object labeling in 3D point cloud
maps of kitchen environments [C] // In Proceedings of
the IEEE/RS] International Conference on Intelligent
Robots and Systems (IROS), 2009 3601-3608.

, s . HIT-1
Ll .2003, 35(9):1098-1101.
Cai Zesu, Hong Bingrong, Lii Desheng. Kinematics a-
nalysis of HIT-1 lunar rover [J]. ] Harbin Inst Techn-
ol, 2003, 35(19): 1098-1101.

(5]

(8]

(9]

(10]

[11]

(12]

[13]

[14]

[J1. . 2003, 24(5); 456-462.
Wang Zuowei, Liang Bin, Wu Hongxin. Kinematical
modeling and analysis of six-wheel lunar rover [J]. J
Astronaut, 2003, 24(5):456-462. (in Chinese)
Magnusson M. The Three-Dimensional Normal-Distri-
butions Transform: an Efficient Representation for
Registration [D]. Orebro, Sweden: Orebro University,
20009.

Lowe D G. Object recognition from local scale-invariant
features [C] // Proceedings of the International Confer-
ence on Computer Vision. Corfu, 1999 1150-1157.
Besl P J. McKay Neil D. A method for registration of
3-D shapes [ J]. IEEE Trans Pattern Anal Mach Intell,
1992, 14(2). 239-256.
Biber P, Andreasson H, Duckett T, et al. 3D Modeling
of indoor environments by a mobile robot with a laser
scanner and panoramic camera [ C] // Proceedings of
the 2004 IEEE/RS] International Conference on Intelli-
gent Robots and Systems. Sendai, 2004 . 3430-3435.
Yoshida K, Hamano H. Motion dynamics and control
of a planetary rover with slip-based traction mode []J].
Proc SPIE, 2002 275-286.
Yoshida K, Ishigami G. Steering characteristics of a
rigid wheel for exploration on loose soil [C] // Proceed-
ings of 2004 IEEE/RS] International Conference on In-
telligent Robots and Systems. Sendai, 2004
3995-4000.
Wang Z W, Wu H X. Dynamics modeling and analysis
of lunar rover steering system [ J]. Chin Space Sci
Technol, 2004(3): 14-20.
SLAM[J].
312-316.
Li Jinliang, Sun Youxia, Gu Mingxia, et al. SLAM for
mobile robots based on multi-sensor data fusion []].
China Sciencepaper, 2012, 7 (4).: 312-316. (in Chi-

nese)

, 2012, 7(4):

’ ’

Lyl . 2010, 5(1):
1-5.

Song Yong, Li Yibin, Liu Bing. A method based on ev-
olutionary neural network for mobile robot path plan-
ning [J]. Sciencepaper Online, 2010, 5(1): 1-5. (in

Chinese)


http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=1&LKText=%5B1%5DSequeira+V%2CNg+K%2CWolfart+E%2Cet+al%2EAutomated+recon%2Dstruction+of+3Dmodels+from+real+environments%5BJ%5D%2EIS%2DPRS+J+Photogramm+Remote+Sens%2C1999%2C54%281%29%3A1%2D22%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=1&LKText=%5B1%5DSequeira+V%2CNg+K%2CWolfart+E%2Cet+al%2EAutomated+recon%2Dstruction+of+3Dmodels+from+real+environments%5BJ%5D%2EIS%2DPRS+J+Photogramm+Remote+Sens%2C1999%2C54%281%29%3A1%2D22%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=1&LKText=%5B1%5DSequeira+V%2CNg+K%2CWolfart+E%2Cet+al%2EAutomated+recon%2Dstruction+of+3Dmodels+from+real+environments%5BJ%5D%2EIS%2DPRS+J+Photogramm+Remote+Sens%2C1999%2C54%281%29%3A1%2D22%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=2&LKText=%5B2%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2ETowards+3Dpoint+cloud+based+object+maps+for+household+environ%2Dments%5BJ%5D%2ERob+Auton+Syst%2C2008%3A56%2811%29%3A927%2D941%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=2&LKText=%5B2%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2ETowards+3Dpoint+cloud+based+object+maps+for+household+environ%2Dments%5BJ%5D%2ERob+Auton+Syst%2C2008%3A56%2811%29%3A927%2D941%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=2&LKText=%5B2%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2ETowards+3Dpoint+cloud+based+object+maps+for+household+environ%2Dments%5BJ%5D%2ERob+Auton+Syst%2C2008%3A56%2811%29%3A927%2D941%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=3&LKText=%5B3%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2EModel%2Dbasedand+learned+semantic+object+labeling+in+3Dpoint+cloudmaps+of+kitchen+environments%5BC%5D%2F%2FIn+Proceedings+ofthe+IEEE%2FRSJ+International+Conference+on+IntelligentRobots+and+Systems%28IROS%29%2C2009%3A3601%2D3608%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=3&LKText=%5B3%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2EModel%2Dbasedand+learned+semantic+object+labeling+in+3Dpoint+cloudmaps+of+kitchen+environments%5BC%5D%2F%2FIn+Proceedings+ofthe+IEEE%2FRSJ+International+Conference+on+IntelligentRobots+and+Systems%28IROS%29%2C2009%3A3601%2D3608%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=3&LKText=%5B3%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2EModel%2Dbasedand+learned+semantic+object+labeling+in+3Dpoint+cloudmaps+of+kitchen+environments%5BC%5D%2F%2FIn+Proceedings+ofthe+IEEE%2FRSJ+International+Conference+on+IntelligentRobots+and+Systems%28IROS%29%2C2009%3A3601%2D3608%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=3&LKText=%5B3%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2EModel%2Dbasedand+learned+semantic+object+labeling+in+3Dpoint+cloudmaps+of+kitchen+environments%5BC%5D%2F%2FIn+Proceedings+ofthe+IEEE%2FRSJ+International+Conference+on+IntelligentRobots+and+Systems%28IROS%29%2C2009%3A3601%2D3608%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=3&LKText=%5B3%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2EModel%2Dbasedand+learned+semantic+object+labeling+in+3Dpoint+cloudmaps+of+kitchen+environments%5BC%5D%2F%2FIn+Proceedings+ofthe+IEEE%2FRSJ+International+Conference+on+IntelligentRobots+and+Systems%28IROS%29%2C2009%3A3601%2D3608%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=4&LKText=%5B4%5D%E8%94%A1%E5%88%99%E8%8B%8F%2C%E6%B4%AA%E7%82%B3%E9%95%95%2C%E5%90%95%E5%BE%B7%E7%94%9F%2EHIT%2D1%E5%9E%8B%E6%9C%88%E7%90%83%E8%BD%A6%E7%9A%84%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%93%88%E5%B0%94%E6%BB%A8%E5%B7%A5%E4%B8%9A%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%2C2003%2C35%289%29%3A1098%2D1101%2ECai+Zesu%2CHong+Bingrong%2CL%E0%83%BCDesheng%2EKinematics+a%2Dnalysis+of+HIT%2D1lunar+rover%5BJ%5D%2EJ+Harbin+Inst+Techn%2Dol%2C2003%2C35%2819%29%3A1098%2D1101%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=4&LKText=%5B4%5D%E8%94%A1%E5%88%99%E8%8B%8F%2C%E6%B4%AA%E7%82%B3%E9%95%95%2C%E5%90%95%E5%BE%B7%E7%94%9F%2EHIT%2D1%E5%9E%8B%E6%9C%88%E7%90%83%E8%BD%A6%E7%9A%84%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%93%88%E5%B0%94%E6%BB%A8%E5%B7%A5%E4%B8%9A%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%2C2003%2C35%289%29%3A1098%2D1101%2ECai+Zesu%2CHong+Bingrong%2CL%E0%83%BCDesheng%2EKinematics+a%2Dnalysis+of+HIT%2D1lunar+rover%5BJ%5D%2EJ+Harbin+Inst+Techn%2Dol%2C2003%2C35%2819%29%3A1098%2D1101%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=4&LKText=%5B4%5D%E8%94%A1%E5%88%99%E8%8B%8F%2C%E6%B4%AA%E7%82%B3%E9%95%95%2C%E5%90%95%E5%BE%B7%E7%94%9F%2EHIT%2D1%E5%9E%8B%E6%9C%88%E7%90%83%E8%BD%A6%E7%9A%84%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%93%88%E5%B0%94%E6%BB%A8%E5%B7%A5%E4%B8%9A%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%2C2003%2C35%289%29%3A1098%2D1101%2ECai+Zesu%2CHong+Bingrong%2CL%E0%83%BCDesheng%2EKinematics+a%2Dnalysis+of+HIT%2D1lunar+rover%5BJ%5D%2EJ+Harbin+Inst+Techn%2Dol%2C2003%2C35%2819%29%3A1098%2D1101%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=4&LKText=%5B4%5D%E8%94%A1%E5%88%99%E8%8B%8F%2C%E6%B4%AA%E7%82%B3%E9%95%95%2C%E5%90%95%E5%BE%B7%E7%94%9F%2EHIT%2D1%E5%9E%8B%E6%9C%88%E7%90%83%E8%BD%A6%E7%9A%84%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%93%88%E5%B0%94%E6%BB%A8%E5%B7%A5%E4%B8%9A%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%2C2003%2C35%289%29%3A1098%2D1101%2ECai+Zesu%2CHong+Bingrong%2CL%E0%83%BCDesheng%2EKinematics+a%2Dnalysis+of+HIT%2D1lunar+rover%5BJ%5D%2EJ+Harbin+Inst+Techn%2Dol%2C2003%2C35%2819%29%3A1098%2D1101%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=4&LKText=%5B4%5D%E8%94%A1%E5%88%99%E8%8B%8F%2C%E6%B4%AA%E7%82%B3%E9%95%95%2C%E5%90%95%E5%BE%B7%E7%94%9F%2EHIT%2D1%E5%9E%8B%E6%9C%88%E7%90%83%E8%BD%A6%E7%9A%84%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%93%88%E5%B0%94%E6%BB%A8%E5%B7%A5%E4%B8%9A%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%2C2003%2C35%289%29%3A1098%2D1101%2ECai+Zesu%2CHong+Bingrong%2CL%E0%83%BCDesheng%2EKinematics+a%2Dnalysis+of+HIT%2D1lunar+rover%5BJ%5D%2EJ+Harbin+Inst+Techn%2Dol%2C2003%2C35%2819%29%3A1098%2D1101%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=5&LKText=%5B5%5D%E7%8E%8B%E4%BD%90%E4%BC%9F%2C%E6%A2%81%E6%96%8C%2C%E5%90%B4%E5%AE%8F%E9%91%AB%2E%E5%85%AD%E8%BD%AE%E6%9C%88%E7%90%83%E6%8E%A2%E6%B5%8B%E8%BD%A6%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%BB%BA%E6%A8%A1%E4%B8%8E%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%AE%87%E8%88%AA%E5%AD%A6%E6%8A%A5%2C2003%2C24%285%29%3A456%2D462%2EWang+Zuowei%2CLiang+Bin%2CWu+Hongxin%2EKinematicalmodeling+and+analysis+of+six%2Dwheel+lunar+rover%5BJ%5D%2EJAstronaut%2C2003%2C24%285%29%3A456%2D462%2E%28in+Chinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=5&LKText=%5B5%5D%E7%8E%8B%E4%BD%90%E4%BC%9F%2C%E6%A2%81%E6%96%8C%2C%E5%90%B4%E5%AE%8F%E9%91%AB%2E%E5%85%AD%E8%BD%AE%E6%9C%88%E7%90%83%E6%8E%A2%E6%B5%8B%E8%BD%A6%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%BB%BA%E6%A8%A1%E4%B8%8E%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%AE%87%E8%88%AA%E5%AD%A6%E6%8A%A5%2C2003%2C24%285%29%3A456%2D462%2EWang+Zuowei%2CLiang+Bin%2CWu+Hongxin%2EKinematicalmodeling+and+analysis+of+six%2Dwheel+lunar+rover%5BJ%5D%2EJAstronaut%2C2003%2C24%285%29%3A456%2D462%2E%28in+Chinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=5&LKText=%5B5%5D%E7%8E%8B%E4%BD%90%E4%BC%9F%2C%E6%A2%81%E6%96%8C%2C%E5%90%B4%E5%AE%8F%E9%91%AB%2E%E5%85%AD%E8%BD%AE%E6%9C%88%E7%90%83%E6%8E%A2%E6%B5%8B%E8%BD%A6%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%BB%BA%E6%A8%A1%E4%B8%8E%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%AE%87%E8%88%AA%E5%AD%A6%E6%8A%A5%2C2003%2C24%285%29%3A456%2D462%2EWang+Zuowei%2CLiang+Bin%2CWu+Hongxin%2EKinematicalmodeling+and+analysis+of+six%2Dwheel+lunar+rover%5BJ%5D%2EJAstronaut%2C2003%2C24%285%29%3A456%2D462%2E%28in+Chinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=5&LKText=%5B5%5D%E7%8E%8B%E4%BD%90%E4%BC%9F%2C%E6%A2%81%E6%96%8C%2C%E5%90%B4%E5%AE%8F%E9%91%AB%2E%E5%85%AD%E8%BD%AE%E6%9C%88%E7%90%83%E6%8E%A2%E6%B5%8B%E8%BD%A6%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%BB%BA%E6%A8%A1%E4%B8%8E%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%AE%87%E8%88%AA%E5%AD%A6%E6%8A%A5%2C2003%2C24%285%29%3A456%2D462%2EWang+Zuowei%2CLiang+Bin%2CWu+Hongxin%2EKinematicalmodeling+and+analysis+of+six%2Dwheel+lunar+rover%5BJ%5D%2EJAstronaut%2C2003%2C24%285%29%3A456%2D462%2E%28in+Chinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=5&LKText=%5B5%5D%E7%8E%8B%E4%BD%90%E4%BC%9F%2C%E6%A2%81%E6%96%8C%2C%E5%90%B4%E5%AE%8F%E9%91%AB%2E%E5%85%AD%E8%BD%AE%E6%9C%88%E7%90%83%E6%8E%A2%E6%B5%8B%E8%BD%A6%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%BB%BA%E6%A8%A1%E4%B8%8E%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%AE%87%E8%88%AA%E5%AD%A6%E6%8A%A5%2C2003%2C24%285%29%3A456%2D462%2EWang+Zuowei%2CLiang+Bin%2CWu+Hongxin%2EKinematicalmodeling+and+analysis+of+six%2Dwheel+lunar+rover%5BJ%5D%2EJAstronaut%2C2003%2C24%285%29%3A456%2D462%2E%28in+Chinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=6&LKText=%5B6%5DMagnusson+M%2EThe+Three%2DDimensional+Normal%2DDistri%2Dbutions+Transform%3Aan+Efficient+Representation+forRegistration%5BD%5D%2E%EE%9B%80rebro%2CSweden%3A%EE%9B%80rebro+University%2C2009%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=6&LKText=%5B6%5DMagnusson+M%2EThe+Three%2DDimensional+Normal%2DDistri%2Dbutions+Transform%3Aan+Efficient+Representation+forRegistration%5BD%5D%2E%EE%9B%80rebro%2CSweden%3A%EE%9B%80rebro+University%2C2009%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=6&LKText=%5B6%5DMagnusson+M%2EThe+Three%2DDimensional+Normal%2DDistri%2Dbutions+Transform%3Aan+Efficient+Representation+forRegistration%5BD%5D%2E%EE%9B%80rebro%2CSweden%3A%EE%9B%80rebro+University%2C2009%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=6&LKText=%5B6%5DMagnusson+M%2EThe+Three%2DDimensional+Normal%2DDistri%2Dbutions+Transform%3Aan+Efficient+Representation+forRegistration%5BD%5D%2E%EE%9B%80rebro%2CSweden%3A%EE%9B%80rebro+University%2C2009%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=7&LKText=%5B7%5DLowe+D+G%2EObject+recognition+from+local+scale%2Dinvariantfeatures%5BC%5D%2F%2FProceedings+of+the+International+Confer%2Dence+on+Computer+Vision%2ECorfu%2C1999%3A1150%2D1157%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=7&LKText=%5B7%5DLowe+D+G%2EObject+recognition+from+local+scale%2Dinvariantfeatures%5BC%5D%2F%2FProceedings+of+the+International+Confer%2Dence+on+Computer+Vision%2ECorfu%2C1999%3A1150%2D1157%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=7&LKText=%5B7%5DLowe+D+G%2EObject+recognition+from+local+scale%2Dinvariantfeatures%5BC%5D%2F%2FProceedings+of+the+International+Confer%2Dence+on+Computer+Vision%2ECorfu%2C1999%3A1150%2D1157%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=8&LKText=%5B8%5DBesl+P+J%2CMcKay+Neil+D%2EA+method+for+registration+of3%2DD+shapes%5BJ%5D%2EIEEE+Trans+Pattern+Anal+Mach+Intell%2C1992%2C14%282%29%3A239%2D256%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=8&LKText=%5B8%5DBesl+P+J%2CMcKay+Neil+D%2EA+method+for+registration+of3%2DD+shapes%5BJ%5D%2EIEEE+Trans+Pattern+Anal+Mach+Intell%2C1992%2C14%282%29%3A239%2D256%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=8&LKText=%5B8%5DBesl+P+J%2CMcKay+Neil+D%2EA+method+for+registration+of3%2DD+shapes%5BJ%5D%2EIEEE+Trans+Pattern+Anal+Mach+Intell%2C1992%2C14%282%29%3A239%2D256%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=9&LKText=%5B9%5DBiber+P%2CAndreasson+H%2CDuckett+T%2Cet+al%2E3DModelingof+indoor+environments+by+a+mobile+robot+with+a+laserscanner+and+panoramic+camera%5BC%5D%2F%2FProceedings+ofthe+2004IEEE%2FRSJ+International+Conference+on+Intelli%2Dgent+Robots+and+Systems%2ESendai%2C2004%3A3430%2D3435%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=9&LKText=%5B9%5DBiber+P%2CAndreasson+H%2CDuckett+T%2Cet+al%2E3DModelingof+indoor+environments+by+a+mobile+robot+with+a+laserscanner+and+panoramic+camera%5BC%5D%2F%2FProceedings+ofthe+2004IEEE%2FRSJ+International+Conference+on+Intelli%2Dgent+Robots+and+Systems%2ESendai%2C2004%3A3430%2D3435%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=9&LKText=%5B9%5DBiber+P%2CAndreasson+H%2CDuckett+T%2Cet+al%2E3DModelingof+indoor+environments+by+a+mobile+robot+with+a+laserscanner+and+panoramic+camera%5BC%5D%2F%2FProceedings+ofthe+2004IEEE%2FRSJ+International+Conference+on+Intelli%2Dgent+Robots+and+Systems%2ESendai%2C2004%3A3430%2D3435%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=9&LKText=%5B9%5DBiber+P%2CAndreasson+H%2CDuckett+T%2Cet+al%2E3DModelingof+indoor+environments+by+a+mobile+robot+with+a+laserscanner+and+panoramic+camera%5BC%5D%2F%2FProceedings+ofthe+2004IEEE%2FRSJ+International+Conference+on+Intelli%2Dgent+Robots+and+Systems%2ESendai%2C2004%3A3430%2D3435%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=9&LKText=%5B9%5DBiber+P%2CAndreasson+H%2CDuckett+T%2Cet+al%2E3DModelingof+indoor+environments+by+a+mobile+robot+with+a+laserscanner+and+panoramic+camera%5BC%5D%2F%2FProceedings+ofthe+2004IEEE%2FRSJ+International+Conference+on+Intelli%2Dgent+Robots+and+Systems%2ESendai%2C2004%3A3430%2D3435%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=10&LKText=%5B10%5DYoshida+K%2CHamano+H%2EMotion+dynamics+and+controlof+a+planetary+rover+with+slip%2Dbased+traction+mode%5BJ%5D%2EProc+SPIE%2C2002%3A275%2D286%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=10&LKText=%5B10%5DYoshida+K%2CHamano+H%2EMotion+dynamics+and+controlof+a+planetary+rover+with+slip%2Dbased+traction+mode%5BJ%5D%2EProc+SPIE%2C2002%3A275%2D286%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=10&LKText=%5B10%5DYoshida+K%2CHamano+H%2EMotion+dynamics+and+controlof+a+planetary+rover+with+slip%2Dbased+traction+mode%5BJ%5D%2EProc+SPIE%2C2002%3A275%2D286%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=11&LKText=%5B11%5DYoshida+K%2CIshigami+G%2ESteering+characteristics+of+arigid+wheel+for+exploration+on+loose+soil%5BC%5D%2F%2FProceed%2Dings+of+2004IEEE%2FRSJ+International+Conference+on+In%2Dtelligent+Robots+and+Systems%2ESendai%2C2004%3A3995%2D4000%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=11&LKText=%5B11%5DYoshida+K%2CIshigami+G%2ESteering+characteristics+of+arigid+wheel+for+exploration+on+loose+soil%5BC%5D%2F%2FProceed%2Dings+of+2004IEEE%2FRSJ+International+Conference+on+In%2Dtelligent+Robots+and+Systems%2ESendai%2C2004%3A3995%2D4000%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=11&LKText=%5B11%5DYoshida+K%2CIshigami+G%2ESteering+characteristics+of+arigid+wheel+for+exploration+on+loose+soil%5BC%5D%2F%2FProceed%2Dings+of+2004IEEE%2FRSJ+International+Conference+on+In%2Dtelligent+Robots+and+Systems%2ESendai%2C2004%3A3995%2D4000%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=11&LKText=%5B11%5DYoshida+K%2CIshigami+G%2ESteering+characteristics+of+arigid+wheel+for+exploration+on+loose+soil%5BC%5D%2F%2FProceed%2Dings+of+2004IEEE%2FRSJ+International+Conference+on+In%2Dtelligent+Robots+and+Systems%2ESendai%2C2004%3A3995%2D4000%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=11&LKText=%5B11%5DYoshida+K%2CIshigami+G%2ESteering+characteristics+of+arigid+wheel+for+exploration+on+loose+soil%5BC%5D%2F%2FProceed%2Dings+of+2004IEEE%2FRSJ+International+Conference+on+In%2Dtelligent+Robots+and+Systems%2ESendai%2C2004%3A3995%2D4000%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=12&LKText=%5B12%5DWang+Z+W%2CWu+H+X%2EDynamics+modeling+and+analysisof+lunar+rover+steering+system%5BJ%5D%2EChin+Space+SciTechnol%2C2004%283%29%3A14%2D20%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=12&LKText=%5B12%5DWang+Z+W%2CWu+H+X%2EDynamics+modeling+and+analysisof+lunar+rover+steering+system%5BJ%5D%2EChin+Space+SciTechnol%2C2004%283%29%3A14%2D20%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=12&LKText=%5B12%5DWang+Z+W%2CWu+H+X%2EDynamics+modeling+and+analysisof+lunar+rover+steering+system%5BJ%5D%2EChin+Space+SciTechnol%2C2004%283%29%3A14%2D20%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13-14&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=1&LKText=%5B1%5DSequeira+V%2CNg+K%2CWolfart+E%2Cet+al%2EAutomated+recon%2Dstruction+of+3Dmodels+from+real+environments%5BJ%5D%2EIS%2DPRS+J+Photogramm+Remote+Sens%2C1999%2C54%281%29%3A1%2D22%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=2&LKText=%5B2%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2ETowards+3Dpoint+cloud+based+object+maps+for+household+environ%2Dments%5BJ%5D%2ERob+Auton+Syst%2C2008%3A56%2811%29%3A927%2D941%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=3&LKText=%5B3%5DRusu+R+B%2CMarton+Z+C%2CBlodow+N%2Cet+al%2EModel%2Dbasedand+learned+semantic+object+labeling+in+3Dpoint+cloudmaps+of+kitchen+environments%5BC%5D%2F%2FIn+Proceedings+ofthe+IEEE%2FRSJ+International+Conference+on+IntelligentRobots+and+Systems%28IROS%29%2C2009%3A3601%2D3608%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=4&LKText=%5B4%5D%E8%94%A1%E5%88%99%E8%8B%8F%2C%E6%B4%AA%E7%82%B3%E9%95%95%2C%E5%90%95%E5%BE%B7%E7%94%9F%2EHIT%2D1%E5%9E%8B%E6%9C%88%E7%90%83%E8%BD%A6%E7%9A%84%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%93%88%E5%B0%94%E6%BB%A8%E5%B7%A5%E4%B8%9A%E5%A4%A7%E5%AD%A6%E5%AD%A6%E6%8A%A5%2C2003%2C35%289%29%3A1098%2D1101%2ECai+Zesu%2CHong+Bingrong%2CL%E0%83%BCDesheng%2EKinematics+a%2Dnalysis+of+HIT%2D1lunar+rover%5BJ%5D%2EJ+Harbin+Inst+Techn%2Dol%2C2003%2C35%2819%29%3A1098%2D1101%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=5&LKText=%5B5%5D%E7%8E%8B%E4%BD%90%E4%BC%9F%2C%E6%A2%81%E6%96%8C%2C%E5%90%B4%E5%AE%8F%E9%91%AB%2E%E5%85%AD%E8%BD%AE%E6%9C%88%E7%90%83%E6%8E%A2%E6%B5%8B%E8%BD%A6%E8%BF%90%E5%8A%A8%E5%AD%A6%E5%BB%BA%E6%A8%A1%E4%B8%8E%E5%88%86%E6%9E%90%5BJ%5D%2E%E5%AE%87%E8%88%AA%E5%AD%A6%E6%8A%A5%2C2003%2C24%285%29%3A456%2D462%2EWang+Zuowei%2CLiang+Bin%2CWu+Hongxin%2EKinematicalmodeling+and+analysis+of+six%2Dwheel+lunar+rover%5BJ%5D%2EJAstronaut%2C2003%2C24%285%29%3A456%2D462%2E%28in+Chinese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=6&LKText=%5B6%5DMagnusson+M%2EThe+Three%2DDimensional+Normal%2DDistri%2Dbutions+Transform%3Aan+Efficient+Representation+forRegistration%5BD%5D%2E%EE%9B%80rebro%2CSweden%3A%EE%9B%80rebro+University%2C2009%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=7&LKText=%5B7%5DLowe+D+G%2EObject+recognition+from+local+scale%2Dinvariantfeatures%5BC%5D%2F%2FProceedings+of+the+International+Confer%2Dence+on+Computer+Vision%2ECorfu%2C1999%3A1150%2D1157%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=8&LKText=%5B8%5DBesl+P+J%2CMcKay+Neil+D%2EA+method+for+registration+of3%2DD+shapes%5BJ%5D%2EIEEE+Trans+Pattern+Anal+Mach+Intell%2C1992%2C14%282%29%3A239%2D256%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=9&LKText=%5B9%5DBiber+P%2CAndreasson+H%2CDuckett+T%2Cet+al%2E3DModelingof+indoor+environments+by+a+mobile+robot+with+a+laserscanner+and+panoramic+camera%5BC%5D%2F%2FProceedings+ofthe+2004IEEE%2FRSJ+International+Conference+on+Intelli%2Dgent+Robots+and+Systems%2ESendai%2C2004%3A3430%2D3435%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=10&LKText=%5B10%5DYoshida+K%2CHamano+H%2EMotion+dynamics+and+controlof+a+planetary+rover+with+slip%2Dbased+traction+mode%5BJ%5D%2EProc+SPIE%2C2002%3A275%2D286%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=11&LKText=%5B11%5DYoshida+K%2CIshigami+G%2ESteering+characteristics+of+arigid+wheel+for+exploration+on+loose+soil%5BC%5D%2F%2FProceed%2Dings+of+2004IEEE%2FRSJ+International+Conference+on+In%2Dtelligent+Robots+and+Systems%2ESendai%2C2004%3A3995%2D4000%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=12&LKText=%5B12%5DWang+Z+W%2CWu+H+X%2EDynamics+modeling+and+analysisof+lunar+rover+steering+system%5BJ%5D%2EChin+Space+SciTechnol%2C2004%283%29%3A14%2D20%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=13&LKText=%5B13%5D%E6%9D%8E%E9%87%91%E8%89%AF%2C%E5%AD%99%E5%8F%8B%E9%9C%9E%2C%E8%B0%B7%E6%98%8E%E9%9C%9E%2C%E7%AD%89%2E%E5%9F%BA%E4%BA%8E%E5%A4%9A%E4%BC%A0%E6%84%9F%E5%99%A8%E8%9E%8D%E5%90%88%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BASLAM%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%2C2012%2C7%284%29%3A312%2D316%2ELi+Jinliang%2CSun+Youxia%2CGu+Mingxia%2Cet+al%2ESLAM+formobile+robots+based+on+multi%2Dsensor+data+fusion%5BJ%5D%2EChina+Sciencepaper%2C2012%2C7%284%29%3A312%2D316%2E%28in+Chi%2Dnese%29
http://link.cnki.net/cnkidoi/Index.aspx?FileName=zkzx201308010&LinkType=RE&Index=14&LKText=%5B14%5D%E5%AE%8B%E5%8B%87%2C%E6%9D%8E%E8%B4%BB%E6%96%8C%2C%E5%88%98%E5%86%B0%2E%E5%9F%BA%E4%BA%8E%E8%BF%9B%E5%8C%96%E7%A5%9E%E7%BB%8F%E7%BD%91%E7%BB%9C%E7%9A%84%E7%A7%BB%E5%8A%A8%E6%9C%BA%E5%99%A8%E4%BA%BA%E8%B7%AF%E5%BE%84%E8%A7%84%E5%88%92%E6%96%B9%E6%B3%95%5BJ%5D%2E%E4%B8%AD%E5%9B%BD%E7%A7%91%E6%8A%80%E8%AE%BA%E6%96%87%E5%9C%A8%E7%BA%BF%2C2010%2C5%281%29%3A1%2D5%2ESong+Yong%2CLi+Yibin%2CLiu+Bing%2EA+method+based+on+ev%2Dolutionary+neural+network+for+mobile+robot+path+plan%2Dning%5BJ%5D%2ESciencepaper+Online%2C2010%2C5%281%29%3A1%2D5%2E%28inChinese%29

