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Navigation method for mobile robot based on Wireless Sensor Networks
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Abstract: A new navigation method for mobile robot based on WSNs, including whole network
navigation path planning and local node approaching algorithms, is proposed to provide navigation path
with minimal distance and lowest cost in location-free Wireless Sensor Networks(WSNs). The method
constructs cost function by combining sensor data, and builds a pseudo-gradient potential field to plan the
best path for mobile robot. Mobile robot approaches the nodes on the path individually by detecting
Receiving Signal Strength Indicator(RSSI). Simulations show that the method can guide mobile robot to the
target node rapidly according to its navigation requirements.
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Fig.2 WSN nodes and sensor data distribution map
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(a) the pseudo-gradient field in [9]
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(b) minimal accumulative cost pseudo-gradient field
Fig.3 Mobile robot moving to target following the pseudo-gradient field
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Tablel Results of navigation paths based on different algorithms
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Fig.5 Simulation examples of robot approaching paths based on different algorithms
Bl 5 B aflas NI RS R i e Al o B
800
3 gél: 'i,/k\' —6&—proposed algorithm

~
(=3
=

—<&—improved algorithm in [11
—&—algorithm in [12]
600 —a—improved algorithm in [12

AR SCER X 3 FICE LA B WSN RS S L2 i [n) 4

T AR B9 % RT3 o T IR AR SRIL R, fE WSN LR UL
A dwe /N SO A ST D JEE 3, o LA SRR AR AT 55 P LA T R
AR 1Y a8, LR AL B2 —BiE WA Jr . (5 HERE T
Dot B — RPN FE A Bk, Gl XS R W] T A i
SRk DE S| T AL AR N B ) B AR AR DEH o T Dl b 2 # 3 WT LA
A2 Sl as ATE WSN AT 28 AL B 15 B 2 08 R pE e A28 21058 H 19

total distance of approaching path/m

0

15 20 25 30 35 40

sy I HR PR 5 1 A B T B, s LA AN A H R

45 50 55 60

Euclidean distance between start position and node/m

AE 1, W2 05 2 T Bl J Sy R WSN S 4% sh il s A 47 i B A0 Fig.6 Comparison of robot approaching path distances
K 6 Feahflas AT s BRAR I LA



%1 RERBE: ETLLERBMNENBHINEASRAS 95

S & Lk

[1]

[4]

[6]

[71]

[8]

[91]

[10]

Lee Woo-Yong,Hur Kyeong,Eom Doo-Seop. Navigation of mobile node in wireless sensor networks without localization[C]//
Proceedings of IEEE International Conference on Mulitsensor Fusion and Integration for Intelligent Systems. Seoul:[s.n.],
2008:1-7.

Keith Kotay,Ron Peterson,Danieela Rus. Experiments with robots and sensor networks for mapping and navigation[C]//
Proceedings of International Conference on Field and Service Robotics. Port Douglas,Austraila:[s.n.], 2005:243-254.
Verma Atul,Sawant Hemjit,Tan Jindong. Selection and Navigation of Mobile Sensor Nodes Using a Sensor Network[C]//
Proceedings of the 3rd IEEE International Conference on Pervasive Computing and Communications. Kauai Island:[s.n.],
2005:41-50.

0 T ) L T 2 RS 2 B0 3 FL B SRR ). 6 B R R 2007.20(7):1620-1624.
(LIANG Huawei,CHEN Wanming,LI Shuai,et al. Navigation Algorithm for Mobile Object Based on Wireless Sensor Networks|[]].
Chinese Journal of Sensors and Actuators, 2007,20(7):1620-1624.)

X 5T, T BB, AR WSN 2295 pd o 5 f B Rl e AL A A S AU AR J]. Az, 2008,36(12):2299-2305.
(LIU Zhen,DING Mingli, WANG Qi. Implementation of WSN Multi-Node Decision Information Fusion in Autonomous Navigation
of Robot[]J]. Acta Electronica Sinica, 2008,36(12):2299-2305.)

Awad Abdalkarim,Frunzke Thorsten,Dressler Falko. Adaptive Distance Estimation and Localization in WSN using RSSI
Measures[C]// 10th Euromicro Confererence on Digital System Design Architectures,Methods and Tools. Lubeck:[s.n.],
2007:471-478.

Reich Joshua,Sklar Elizabeth. Robot-Sensor Networks for Search and Rescue[C]// Proceedings of IEEE International Workshop
on Safety, Security and Rescue Robotics. Gaithersburg, MD,USA:[s.n.], 2006.

Li Qun,Rosa De Michael,Rus Deniela. Distributed Algorithms for Guiding Navigation across a Sensor Network[C]//
Proceedings of the 9th Annual International Conference on Mobile Computing and Networking. San Diego:[s.n.], 2003:313-325.
Deshpande Nikhil,Crant Edward,Henderson C Thomas. Experiments with a pseudo-gradient algorithm for target localization using
wireless sensor networks[C]// 2010 IEEE Conference on Multisensor Fusion and Integration for Intelligent Systems. Salt Lake
City:[s.n.], 2010:74-79.

Jiang Jehn-Ruey,Lai Yung-Liang,Deng Fu-Cheng. Mobile Robot Coordination and Navigation with Directional Antennas
in Positionless wireless sensor networks[C]// Proceedings of the International Conference on Mobile Technology,Application, and
Systems. Yilan:[s.n.], 2008:1-7.

Sheu Jang-Ping,Cheng Po-Wen,Hsieh Kun-Ying. Design and implementation of a smart mobile robot[C]// IEEE International
Conference on Wireless and Mobile Computing,Networking and Communications. Montreal,Que:[s.n.], 2005:422-429.

LI Xiaohai,WANG Yu,XIAO Jizhong. Topological navigation of mobile robot in a wireless sensor network[C]// Proceedings of the 8th
World Congress on Intelligent Control and Automation. Taipei:[s.n.], 2011:1065-1070.

e f2 & A . BT CC2431 S TCL AL B 4% I E8 e AL D], {5 8 5 T2, 2010,8(3):257-260. (YAO Junyi,FU Xuan.
Location estimation based on CC2431 RF transceiver in WSNJ[J]. Information and Electronic Engineering, 2010,8(3):257-260.)

EEREN:

EEE(1987-), B, MRET A, FEEM = M98y, B, bW A, ML
s, FEMNFRLEBEAMLE . mAXR WroR A, EEME LB (E  m I arss.
45 J7 T (9 BF 9¢ .email: 10210720032@fudan.edu.
cn. FEEE(966-), B, wHEHE KT A, Al
HZ, FENEFHRESR . iRARXRRRE . WM
F R S5 Ty T BT



