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ABSTRACT

Distributed localization algorithms are necessary for large-scale wireless sensor network applications. In this
paper, we introduce an efficient node distribution based localization algorithm that emphasizes simple refinement
and low system load for low-cost and low-rate wireless sensors. Each node adaptively chooses neighbor nodes
for sensors, update its position estimate by minimizing a local cost function and then passes this update to the
neighbor nodes. The update process considers a distribution of nodes for large-scale networks which have same
density in a unit area for optimizing the system performance. Neighbor nodes are selected within a range which
provides the smallest received signal strength error based on the real experiments. MATLAB simulation showed
that the proposed algorithm is more accurate than trilateration and les complex than multidimensional scaling.

The implementation on MicaZ using TinyOS-2.x confirmed the practicality of the proposed algorithm.
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2l 2. Multihop distance measurement using hop counts
between A and B ; (a) range is 1 : actual distance is
\/ﬁ while hop count distance is 4. range is 1.5 : actual
distance is /10 while hop count distance is 2+ /2
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RSS| Register Value

RF Level [dBm]

12! 3. Typical RSSI value versus input RF level in dBm
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(a) RSSI measurement experiment with cases
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(b) RSSI experiment result with cases

2l 5. RSSI measurement experiment photos and result

graph with cases
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1) z; : a coordinate of the desired node i.
2) z; : a coordinate of the neighbor node ;.
3) M) : a set of neighbor nodes of node i.
4) =z, : estimated coordinate of node i.
5) lle;— =zl : Euclidean distance between
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a coordinate of node j.
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IV. Simulation on MATLAB
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4.1 Simulation Results
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1% 8. Comparison of three localization algorithms in grid deployment and no distance error : (a) shows Trilateration, (b)
shows NDBL algorithm, (c) shows dwMDS algorithm and (d) shows the elapsed time for each algorithm

° ] . g ¢
80 8- * I fj ¢ 5 80
e o % K
w0 o ¢ b f w P @ :
oxow & o o X P
Y s o—x L : 40 5
< 20 b ( . j 2 ci
oF ot s v e 4 0
20 0 2 40 60 & i 20 0 20 0 80 80 10 “0 0 20 40 80 80 100
(a) Trilateration (b) NDBL (c) dwMDS
8.5 T T T T
8 O\\\&\H
75 E
Lt
g7 ]
3
Z6s 1
5
5 6 1
& A
o
=) 1
5 J
il idaie 0 EU SNV 1
1 . . . . .
0 5 10 45 20 25 30
elasped time

1% 9. Comparison of three localization algorithms in semigrid deployment and no distance error : (a) shows Trilateration,
(b) shows NDBL algorithm, (c) shows dwMDS algorithm and (d) shows the elapsed time for each algorithm
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2l 10. Comparison of three localization algorithms in grid deployment and 50% distance error : (a) shows Trilateration,
(b) shows NDBL algorithm, (c) shows dwMDS algorithm and (d) shows the elapsed time for each algorithm
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32l 11. Comparison of three localization algorithms in semigrid deployment and 50% distance error : (a) shows
Trilateration, (b) shows NDBL algorithm, (c) shows dwMDS algorithm and (d) shows the elapsed time for each algorithm
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