J of Korean Tunn Undergr Sp Assoc 18(3)331-339(2016) elSSN: 2287-4747
http://dx.doi.org/10.9711/KTAJ.2016.18.3.331 pISSN: 2233-8292

RIBtE0NA =7 A1S] $1X] QXS #]2F RTL AJA™ 71

A7)0 . olxIM? . o|8t2°

M35, olstristn E=2nstnt
2 =

HIS|9, Afotolet

°HIS|Y, Qlsiristn E2mstnt AMALat

Improvement of RTL system for location monitoring of multi-laborers in the

underground space
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ABSTRACT: Real time location (RTL) system which can control the safety of laborers in the underground space is developed
in this study. This innovative system can monitor the location and history of movement of multiple laborers in real time.
To accommodate constrains of the underground space, the system is portable and composed with low-battery mode. Since
conventional method to detect the location of laborer with radio signal strength indicator (RSSI) contains high errors, new
measurement system using accelerometers and correction method are suggested in this study. Field test is performed to
validate the developed system. The error for moving laborer was 0.4 m and for non-moving laborers was 0.2 m. Thus, it is
found that the new RTL system can be used to monitor the location of laborers in the underground construction space.
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Fig. 1. Schematic diagram of RTL System
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Table 1. Comparison of wireless network technologies

Contents Wifi Bluetooth | Zigbee UWB
Frequency 868/915
Band 24 /5 2.4 (MHz) | 3.1~10.6
, Ghz 2.4
Max. transfer
rate 11~54 1 0. 25 480
, Mbps
Max. transfer
distance 100 10 10~75 20
, m
Power
Consumption | 800~1600 | 50 / 80 1/75 ~200
, mW
Network P2P, p2p, P2p, P2P,
Configuration Star Star, Star, Mesh
gur Adhoc Mesh
IEEE IEEE IEEE IEEE
Standardization 802.11 802.15.1 | 802.15.4 | 802.15.3a
andardizatio WiFi Bluetooth | Zigbee | WiMedia
Alliance SIG Alliance | Alliance
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