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Implementation of RSSI-based RTLS for Improvement of
Location Awareness Performance in Underground Space
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Abstract

Performance improvement RTLS using signal strength of radio waves is awareness as a necessary technology in
an economically available underground space. Location awareness using radio wave signal strength is not high in
accuracy as location awareness errors occur depending on the location of the location due to environmental factors.
This study combines the use of reference tags of LANDMARK with the RSSI-based finger-printing technique to
establish a database of the average value of the distance unit station signal, and suggests the method of using the
difference of the station signal in positional awareness to the trigonometry as the PID location correction error value.
The proposed method is the RTLS implementation method for improving performance with algorithms that reduce
location awareness errors while maintaining simple RSSI advantages. Therefore, when using the reference TAG and
error correction PID algorithm rather than conventional location awareness, experimentation confirmed that it is a
method of implementing high precision RTLS for performance improvement that reduces measurement error in

location awareness.
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Table 1. SYRD 245-1N recognizer specifications[10]

Communicate 2.45GHz Support R/W

Frequency 240 ~ 2.48GHz

RSSI 0~ 25

LQl 0~ 255

Ethernet 10BASE-T/100BASE-TX

Protocols ICMP, ARP, IP, TCP, UDP

Baud rate 24000bps ~ 115,200bps

Power 75VDC ~ 28VDC
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nfo] A2 3} thY | FakrE ARSI Bae A
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Spread Spectrum)¥42] BlinkA T2  $Z3T{10].
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o7 F 29 7t}

E 2. SYTAG 245-2K AFH{10]
Table 2. SYTAG 245-2K specifications[10]

Communicate 2.45GHz Support R/W
Frequency 240 ~ 248GHz
Channel 256

Address 65536

RSSI 0™ 255

Transmission Range Up to 70m

Battery 3V CR2032
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Table 3. Environmental conditions at the experimental site
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Table 4. Experimental methods

TAG signal measurements
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Fig. 2. Installation of 4 recognizers in a 15m-distance

square
42 M3l
A S E 49 Zo] A3 13 AF 29 =
Aol tiste A HAA g vlasty, 4

g 3oMe Ao WS o8 4 Al

et S48 TAGY 9AE st A3 29 ¥
HEAQL {A]12) Wy ) ai}% Hl 2L g 7}gh.
Al 7R Adel RSSI &S A (14 5)E A

P P
14 TAGSH 9A24E TAGS) oA HES AL
2719 W] AAAN S} SHHE 9AE

p

L
=3 BRY

¥ 5 F1E 1% TAG2| RSS, LQI

Sortation Content Sortation Method Content
Experimental Marked as a grid to enable location Measurement of the | Measurement of
XD coordinates to be recognized in a 15 TAG signal value for | TAG Signalling
site space . , ) !
m square format Experiment | the fixed distance system according to
Four recognizers are installed at the 1 position of the TAG | distance variation
Reader front end points, allowing continuous for reference before location

purposes

Recognition

Experiment
2

Measurement of the
RSSI signal value for
the TAG for
measurement

Measurement of
signal tax on
location change

Experiment

Measurement of
RSS! signal values
for fixed and
measured TAGs

Calculation of
trigonometric method
by applying PID
control error
correction algorithm

&
oY)

Zl RSSIZ

o2 9AF

=
LAEFES
g

g Q
7H§ AREH 1
Jéé‘}%lt}. agar
A& 30m7kA] RSSL, LQIgL
< & 59 2,
Al Wzt wE
LQI SAH%E Iz

103]
8~15%°|t}.

14 TAGS| RSSIZ+
Fdstd I9 33 Zh

1 Z1g 14 TAGY 24 # [49 1]

A47] 1o
m 9YE 15m 7}
15m °|%+ 5Sm @
SAY HaY%

Measurement value of the fixing TAG for reference

—a—R S5 |

LQ1

i 2 3 4 5 & 7 8 9 10 11 12 13 14 15 20 25 30

Jgl 3 &I TAGY AHzlo wzE

Distance(m}

RSSI, LQI%
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Table 5. RSSI and LQI measurements of fixed TAGs for reference purposes

Distance(m)| 1 2 | 3 45|67 89 [10]| MM [12]183[14]15]2]2]3
RSSI  [150.9]149.4|144.5|139.2|135.7|130.9]128.5|126.2|121.1|118.7]116.5| 114.8| 112.4|110.8| 110.6| 110.6| 108.2| 96.1
LAl 226.8|228.8|232.6|228.1|224.4|227.8|228.2|227.8|225.6 | 231.1|221.8 | 224.2| 224.8|222.5| 218.4|218.4| 219 |193.2
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Measured mean value Average
Result = :
Minimum Maximum value
Experiment 2 1.2m 1.8m 1.5m
Experiment 3 0.8m 1.3m 1.15m
Improvement 0.4m 0.5m 0.35m
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