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ABSTRACT

In wireless sensor networks, the positioning scheme using received signal strength (RSS) has been widely
considered. Appropriate estimation of path-loss exponent (PLE) between a sensor node and an anchor node plays
a key role in reducing position error in this RSS-based positioning scheme. In the conventional researches, a
sensor node directly uses the PLEs measured by its nearest anchor node to calculate its position. However, the
actual PLE between a sensor node and the anchor node can be different from the PLE measured by its nearest
anchor node. Thus, if a sensor node directly uses the PLEs measured by its nearest anchor node, the estimated
position is different from the actual position of the sensor node with a high probability. In this paper, we

describe the method how a sensor node estimates PLEs from the anchor nodes of interest by itself and
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calculates its position based on these self-estimated PLEs.

Especially, our proposal suggests the mechanism to

iteratively calculate the PLEs depending on the estimated distances between a sensor node and anchor nodes.

Based on the recalculated PLEs, the sensor node reproduces its position. Through simulations, we show that our

proposed positioning scheme outperforms the traditional scheme in terms of position error.
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* * *
input A1 ,A2 ,A3 /| selected three anchor nodes

input U/ J/ unknown node.
FOR ALL i, where i=j=k and i, j, k €{1, 2, 3},

calculate (3 A4, and (3 4,4, based on the RSS

between anchor nodes.

obtain the initial Ba. v

1
5,4,,, U= 5(5/11.,,4],"' 5AL,A,€>‘

END FOR

initialize counter 70 is one.

initialize weight factors v; and w; are zeros, where
i={1, 2, 3}.

find U, by using B4, where i={1, 2, 3}.

WHILE(1)
FOR ALL i, where i#j=k and i, j, k €{1, 2, 3},

calculate weight factor v;, w; based on the

distances from U/, and

the lines Ai,Aj and Az‘aAk by using eq. (6)
and (7).
update B4 ¢ Ba, v = viby, A, TwiBy 4,
as in eq. (5).
END FOR
save temporal position of U, U,,,, = U,.

mp
increase counter v, = n+ 1.

find position of Un based on ﬁ A, U where i={1, 2,

3}

IF U, is outside of the area A A; A jA s
display s final position is Uy,
BREAK.

END IF

IF distance between U and U;m » is less than €,

display U/’s final position is U,,.
BREAK.

END IF
ENDWHILE

22 5. Ak W] S,
Fig. 5. Pseudo code of proposed scheme
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