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A study on the discriminant analysis of node deployment

based on cable type Wi-Fi in indoor
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Abstract: An indoor positioning system using Wi-Fi is essential to produce a radio map that combines the indoor space of two or more
dimensions, the information of node positions, and etc. in processing for constructing the radio map, the measurement of the received
signal strength indicator(RSSI) and the confirmation of node placement information counsume substantial time. Especially, when the in-
stalled wireless environment is changed or a new space is created, easy installation of the node and fast indoor radio mapping are need-
ed to provide indoor location-based services. In this paper, to reduce the time consumption, we propose an algorithm to distinguish the
straight and curve lines of a corridor section by RSSI visualization and Sobel filter-based edge detection that enable accurate node de-
ployment and space analysis using cable-type Wi-Fi node installed at a 3 m interval. Because the cable type Wi-Fi is connected by a
same power line, it has an advantage that the installation order of nodes at regular intervals could be confirmed accurately. To be able
to analyze specific sections in space based on this advantage, the distribution of the signal was confirmed and analyzed by Sobel filter
based edge detection and total RSSI distribution(TRD) computation through a visualization process based on the measured RSSI. As a
result to compare the raw data with the performance of the proposed algorithm, the signal intensity of proposed algorithm is improved
by 13.73% in the curve section. Besides, the characteristics of the straight and the curve line were enhanced as the signal intensity of
the straight line decreased by an average of 34.16 %.

Keywords: Localization, Wi-Fi, RSSI, Edge detection, Visualization

1. A
WLANE] tEA 2 7142 Wi-FiE 58 Anlgx¢} w

42

T Corresponding Author (ORCID: http://orcid.org/0000-0001-3610-0356): Division of Electronics and Electrical Information Engineering,
Korea Maritime and Ocean University, 727, Taejong-ro, Yeongdo-gu, Busan 49112, Korea, E-mail: dhseo@kmou.ac.kr, Tel: 051-410-4412

1 Wisetec Co. Ltd., E-mail: wiseteckr@naver.com, Tel: 053-286-0581

2 Wisetec Co. Ltd., E-mail: kwyOO@naver.com, Tel: 053-286-0581

3 Department of Railroad Electronics, Kyungbuk College, E-mail: kjc@kbc.ac.kr, Tel: 054-630-5067

4 Division of Electronics and Electrical Information Engineering, Korea Maritime and Ocean University, E-mail: benkys@kmou.ackr, Tel: 051-410-4411

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0), which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © The Korean Society of Marine Engineering



A7NE olg3h=
3 Wol A&H

ul $1x1:12 7]l
Hl3) 2 -8-o] a3t F7} H)-o] Ao R At} 3|
T F7ke] $x]e wEl 5745+ RSSIE 7]HEC.E Radio
maps TSR AXE 2EE
o] Ae] &4 W2l TOA(Time Of Arrival)ell B]3] A3
o7 BEFH FF A7 T3 wo] AR weEbA A
T aE Y AIAAE FEAT] 9 AT AHAH R
2= 5L ATHL-[5].

Kim et. al [6]-> 2] HA ¢
T UES T v L HES 1
&Y AFEA dagEs 83
of thsll F=7gsiich kA uk wx] 7]He] 7]
St A RgE EA AAse
A daglFol FA ATV AAXE
sl7] el 71 ARE Fzhel uigk gEst

Kim et. al [7]<> WLANS] RSSI9} A3} o
3to] 1A E FAs = GnEES

ok ol st} d

H =] -
Qe B BB

)
[n

i)
o

=T

r o
m—ﬂﬂi

2 W
[

[

B #

¥
I

==
i

2
1

il ook B N

iy
o

{

o
)
2
=
o
=
o

oo Mr o & oS T

A
o ot o2 o
@odo v e 2 ok

o

St o &
f e ot

N

rE

fo
o
2
i
td
1w
tlo
2
oo
ol

32 W

ot N, —{N' o2l 01:0

r &
+
o,
i)
ofo
A
=
Ir

EQL‘&

o &

o omy =

i
29
T
[0
o
)

-
0
2

to T

ro L ox
do
o

4 o

%2,

rlr

N

N

olf

ox

(o}
4z
ol

[
— o
v
24

o

o
£

o 2 o o rr
2

>
SE
129
fol
=
N
Loy
olf mx
2

=
off
N
iz
o
Ho
E
1
>
[>
i)
rlo
Ao

[t
£ off
2

N

Hr i
o W
k)

O

o
]
>
ook

i
o

)
N

r_‘:‘_I,
oX,
o

re
il
Mo
o)
X
I o
>
4
N
=3
(o]

o ﬁ
R

= wyor AdAH3 o] RSSI A wE FHE
e 93l AolEP oz AZlels wrel HH | wix
AL Bt o] yHto g ZA 9 RSSIZ 7HA 31k
& e A5 BEE S ©|F Sobel PRaA Y

z
[-40
2
tlo

2. &Y o]&

2.1 The positioning techniques based on Wi-Fi
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2.2 Sobel edge detection
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Figure 1: The proposed system architecture based on edge detection
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Figure 2: The experiment environment
(a) The used Wi-Fi node in experiment
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Figure 3: (a) The used node
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Table 1: The comparison of filter performance in corner area
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. AP Number
Algorithm 21 41 45 16
Raw data 1.0000 | 0.8242 | 0.4643 | 0.5509
Canny filter 1.0000 | 0.9565 | 0.2464 | 0.3623
Proposed algorithm| 1.0000 | 0.8438 | 0.6979 | 0.6876
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