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Fixed node reduction technique using relative coordinate estimation algorithm
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Abstract: Recently, with the rapid development of factory automation and logistics system, a few workers were able
to manage the broad workplace such as large vessels and warehouse. To estimate the exact location of these work-
ers in the conventional wireless indoor localization systems, three or more fixed nodes are generally used to recog-
nize the location of a mobile node consisting of a single node. However, these methods are inefficient in terms of
node deployment because the broad workplace requires a lot of fixed nodes compared to workers(mobile nodes).
Therefore, to efficiently deploy fixed nodes in these environments that need a few workers, this paper presents a
novel estimation algorithm which can reduce the number of fixed nodes by efficiently recognizing the relative coor-
dinates of two fixed nodes through a mobile node composed of three nodes. Also, to minimize the distance errors
between mobile node and fixed node, rounding estimation(RE) technique is proposed. Experimental results show that
the error rate of localization is improved, by using proposed RE technique, 90.9% compared to conventional trilat-
eration in the free space. In addition, despite the number of fixed nodes can be reduced by up to 50% in the in-
door free space, the proposed estimation algorithm recognizes precise location which has average error of 0.15m.
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Figure 4: Schematic of (a) an estimation error of
trilaterlation and (b) a novel RE Technique

3.1 18-
Alerer 914
7o)

FAEA AYH
o] Figure 4 (a)<} 7ol
1o AA T 29] A= QI

L 0

Lot Bz (n Som
HO]:J

o
rir

=i

Mo M2 2 32 AT oo

Pyl
m
)

(M o=

k1o

o,
i

1
o
4
>

N
S
,
u
e

ol it
w2
A <

ol

I

e e oo Y lo o R
N Mo

haubd Yol g3k A A377 A|235.(2013. 3)

Get the intersection points of each
circle using lines passing through the
central point of mobile node.

v

Calculate distances between points :
dg, dy, d,.
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Figure 5:
technique

The block diagram for proposed RE
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Figure 7: The deployment of fixed nodes using
(a) proposed estimation algorithm, (b) trilateration,
(c) multilateration
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Figure 8: The experimental results for distance
error of proposed RE technique and trilateration
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Figure 9: The experimental results for two
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