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Abstract: In wireless sensor networks, relative localization problem is to infer the relative locations instead of
absolute locations. This paper considers one dimensional relative localization problem in wireless sensor network,
and proposes PLO (Proximity List algOrithm), which characterizes each node by its Proximity List, a list of all node
IDs ordered by distances away. A trace-driven analysis verifies that the difference in distances can be mostly
reflected by the difference in received RSSI (received signal strength indicator) values. Therefore, proximity lists
can be obtained by comparing RSSI values. Finally, relative locations are obtained by locating end nodes in the line
topology. This paper shows that this algorithm is feasible in practical situations.
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Fig.1 RSSI measurements of signals sent from node 0: (a) Nodes placement (b) RSSI observed by other nodes.
Note the plot in (b) is smoothed from the original plot by a window size of ten
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Fig.2 Proximity list algorithm
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RSSI measurements of signals sent from: (a~e) node 1~6. Nodes are placed according to Fig.1(a).

All figures are smoothed from the original plots by a window size of ten to produce a more clear view.
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(@) (b)

Fig.4 Feasibility of PLO:(a) error (in relative disorder) versus sample ID.
(b) boxplot of error of PLO (left) and error of random guess (right).
Smoothing is not applied here. Note in over 50% samples, PLO has less than 3 relative disorders
Kl 4 PLO W4T (a) 255 (L Bt &) S AE A g 5 1.
(b) ZEHE (& ] PLO(ZE) 5 BEALAE I (). 1 Ak 1) 58 A AT P
T RCAE I 50% M FEA 1, PLO (L LA R T 3

B R T S50 B SCAR TTAE T T 4 T B B, ) IS SRt I A2 WA 10 43 B 7 TS 4R
References:
[1] Hightower J, Boriello G. Location systems for ubiquitous computing. IEEE Trans. on Computers, 2001,34(8):57—66.
[2] Akyildiz IF, Su W, Sankarasubramaniam Y, Cayirci E. A survey on sensor networks. IEEE Communications Magazine, 2002,
40(8):102-114.
[3] Wang FB, Shi L, Ren FY. Self-Localization systems for wireless sensor networks. Journal of Software, 2005,16(5):857-868 (in
Chinese with English abstract). http://www.jos.org.cn/1000-9825/16/857.htm
[4] Sichitiu M L, Ramadurai V. Localization of wireless sensor networks with a mobile beacon. In: Proc. of the IEEE Int’l Conf. on
Mobile Ad-Hoc and Sensor Systems. IEEE Computer Society, 2004. 174-183.
[5] Bulusu N, Heidemann J, Estrin D. Gps-Less low cost outdoor localization for very small devices. IEEE Personal Communications
Magazine, 2000,7(5):28-34.
[6] Doherty L, Pister K, Ghaoui L. Convex position estimation in wireless sensor networks. In: Proc. of the IEEE INFOCOM 2001,
Vol.3. Anchorage: IEEE Computer and Communications Societies, 2001. 1655-1663.
[7] Biswas P, Ye Y. Semidefinite programming for ad hoc wireless sensor network localization. In: Proc. of the 3rd Int’l Symp. on
Information Processing in Sensor Networks. Berkeley: ACM Press, 2004. 46-54.
[8] Lotker Z, Albeniz M, Perennes. Range-Free ranking in sensors networks and its applications to localization. In: Proc. of the 3rd
Int’l Conf. on Ad-Hoc, Mobile, and Wireless Networks. VVancouver: Springer-Verlag, 2004. 158-171.
[9] Shang Y, Runml W, Zhang Y, Fromherz M. Localization from mere connectivity. In: Proc. of the 4th ACM Int’l Symp. on Mobile
Ad Hoc Networking & Computing. Annapolis: ACM Press, 2003. 201-212.
[10] Moscibroda T, O’Dell R, Wattenhofer M, Wattenhofer R. Virtual coordinates for ad hoc and sensor networks. In: Proc. of the 2004

Joint Workshop on Foundations Of Mobile Computing. Philadelphia: ACM Press, 2004. 8-16.

© hERRERBATIT

http://www.c-s-a.org.cn



hoNE SR ARFCRSSI 4 8 — 4 A R R ARt R AL 265

[11] Giorgetti G, Gupta S, Manes G. Wireless localization using self-organizing maps. In: Proc. of the 3rd Int’l Symp. on Information
Processing in Sensor Networks. Cambridge: ACM Press, 2007. 293-302.

[12] Hightower J, Want R, Borriello G. Spoton: An indoor 3D location sensing technology based on RF signal strength. Technical
Report, UW CSE 2000-02-02, Seattle: Department of Computer Science and Engineering, University of Washington, 2000.

[13] Bahl P, Padmanabhan V. Radar: An in-building RF-based user location and tracking system. In: Proc. of the IEEE INFOCOM 2000,
Vol.2. Tel Aviv: IEEE Computer and Communications Societies, 2000. 775-784.

[14] Liu C, Wu K, He T. Sensor localization with ring overlapping based on comparison of received signal strength indicator. In: Proc.
of the IEEE Int'l Conf. on Mobile Ad-Hoc and Sensor Systems. IEEE Computer Society, 2004. 516-518.

[15] Guo Z, Guo Y, Hong F, Yang X, He Y, Feng Y, Liu Y. Perpendicular intersection: Locating wireless sensors with mobile beacon.
In: Proc. of the 29th IEEE Real-Time Systems Symp. Barcelona: IEEE Computer Society, 2008. 93-102.

Mt Fh 325 ek
[38] FE#E50, 50 o, A 3 i J0 2 AR I 28 W 4% P I 5 8 &R 48R B 9k Bk 1 2% 31 ,2005,16(5):857-868.  http://www.jos.org.cn/
1000-9825/16/857.htm

SRNVE (1986 —), B, 1L P A N A,
T BT AT by L A I 4% 4 R

W 5235 (1963 —), 10 -, #4212k
Vit 2 S 5 AT G e S A 4% O AT
PELHA, W 2T LR

% ZE (1984 —), ) At/ A2 B 5T UR
N ICE A 4 T A IR 25,

© TEFEEREAPIIUR http//www.c-s-a.org.cn



	1   相关工作 
	1.1   基于锚节点的定位 
	1.2   没有锚节点的定位 
	1.3   基于RSSI的定位 
	2   问题建模 
	2.1   问题实例 
	2.2   RSSI观测 
	2.3   基本思想 
	2.4   问题形式化 

	3   PLO设计 
	4   实  验 
	4.1   数据收集 
	4.2   性能指标 
	4.3   RSSI和距离 
	4.4   PLO的可行性 

	5   总  结 


