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Weighted centroid localization algorithm based on multilateral

localization error of received signal strength indicator
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Abstract: In order to optimize the localization algorithm and improve the accuracy of positioning in
Wireless Sensor Network (WSN), a kind of weighted centroid localization algorithm based on multilateral
localization error was proposed. After analyzing the transmission model of wireless signal, a model of
distance measurement was established on account of logarithm fit about the relationship between Received
Signal Strength Indicator (RSSI) and distance. Then the multilateral localization algorithm and location
estimation model of solving unknown node’s coordinates were introduced. After the orientation of several
sets of data, the reciprocal of positioning error was used as a weight in the process of calculation to
improve usual centroid algorithm and the influence of selection of reference point number to the error
was discussed. The experimental result shows that when compared with traditional centroid algorithm, the
improved weighted centroid algorithm has better localization precision, when choosing four or five
reference nodes, the experiment can achieve better location performance.
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Fig.1 Algorithm principle of multilateral localization
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Tab.2 Location of nodes and corresponding values

of RSSI

Reference node  Coordinates ~ Unknown node RSSI/dBm
1 (2,16) -70
2 (4,5) —-65
3 (6,12) —-53
4 (8,8) (8,10) -51
5 (8.5,10) -34
6 (11,6) -6l
7 (14,2) =73
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Tab.3 Results of distance measurement

Reference node Fitting distance/m Actual distance/m

1 8.74 8.43
2 5.99 6.40
3 2.42 2.83
4 2.08 2.00
5 0.58 0.50
6 4.43 5.00
7 10.96 10.0
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Tab.4 Distribution of selected points

Selection of reference nodes

Each set of

points Group 1 Group 2 Group 3
3 124 356 237
4 1234 3456 4567
5 12345 23456 23567
6 123456 123567 123467

FH 22300 5 57 (AR KAV SR A T H32 113803 A B 1Y)
MFRME N ZE 5 TR
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Tab.5 Estimated coordinates for each group of data

Selection of reference nodes

Each set of
points Group 1 Group 2 Group 3
3 (7.75,9.50) (7.20,9.50) (6.79,10.13)
4 (7.94,9.59) (8.32,10.42) (7.67,11.05)
5 (7.93,9.59) (7.92,9.69) (7.17,10.61)
6 (7.99,9.58) (7.26,9.77) (7.23,9.73)
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Tab.6 Location results

Number of Estimate coordinate Error Estimate coordinate Exror Estimate coordinate Error
reference points (Traditional centroid) (Weighted centroid) (Improved weighted)
3 (7.24,9.71) 0.81 (7.25,9.60) 0.82 - -
4 (7.97,10.36) 0.36 (8.05,10.38) 0.38 (8.14,10.28) 0.32
5 (7.67,9.90) 0.33 (7.72,9.90) 0.30 (7.82,9.77) 0.29
6 (7.49,9.70) 0.59 (7.55,9.68) 0.55 (7.77,9.64) 0.43
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Fig.4 Diagram of error comparison between centroid localization
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