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Abstract This report describes a localization method using a mobile anchor node in wireless sensor networks.
This method localizes the positions of sensor nodes by using the nature of a perpendicular bisector of chord passing
through the center of a circle. We consider that the communication range of a sensor node is a circle and the center
of a circle indicates the position of the sensor node. The point where the mobile anchor node broadcasts beacon
is called an anchor point. The chord is composed of an anchor-point group. This method localizes the position by
using two anchor-point groups that the sensor node can acquire for the first time. Therefore, localization error will
increase if this method localizing the sensor node with a group affected by shadowing or area boundaries. In this
study, we propose a selection algorithm of two anchor-point groups to suppress the localization error. Simulation
results show that the proposed method can suppress both the localization error and its standard deviation.
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Algorithm 1 Selection algorithm of anchor point group

1: calcurate sum of anchor points (at time t) n¢ <« 0
2: angle between paths (at time t) 6; < 0

3: number of anchor point group N <« 0

4: minimum threshold angle between paths 67 « 80
5: set of anchor point group IDs A

6: if get new anchor point group then

77 N N+1

8 if N = 2 then

9 calcurate sum of anchor points and angle between paths

of all combination of two paths

10: for i =1to N do

11: for j =1to N do

12: if 0; < 61 then

13: if ny <n(j,7) N0 < 0(j,4) then
14: ny «— n(j,1)

15: 0; — 6(3,5)

16: A —iandj

17: end if

18: else

19: if ny < n(j,7) then
20: ny «— n(4,1)

21: 0; — 6(3,5)

22: A —dandj

23: end if

24: end if

25: end for

26: end for

27: end if

28: end if
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Parameters Values

Number of trials 10

Execution time: t 5000 s

Side length of network area 30 X 30 m

Receiver sensitivity -72.06 dBm

Channel model Log normal shadowing
Wave length: A 0.125 m

Path loss exponent 2.5

Standard deviation: o 2~14 dB

Number of nodes: N 961

Position of nodes Grid (Interval = 1 m)
Mobility model of anchor node RDM
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Transmission power of anchor node | 3 dBm
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