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Abstract Many utility lines are buried underground to provide various functions of the city. Because
historical records are not managed systematically, damage has occurred during excavation. In addition,
the demand for an underground facility management system is increasing as the aerial underground
project is progressing. By attaching an electronic recognition sensor to an underground facility, such as
pipelines, the management history and site conditions can be carefully managed. Therefore, in this study,
electronic recognition sensors, such as BLE Beacon, UHF RFID, geomagnetic sensor, and commercial
marker, were tested to analyze the strengths, weaknesses, and field applicability through a pilot project.
According to the limited research results collected through two pilot projects, the installation depth is
most important to demonstrate the performance of the electronic reader. In addition, because it should
be used in urban areas, the influence of environmental interference should be minimized, and there
should be no performance degradation over time. In the case of the geomagnetic recognizer, the effect
of environmental interference was large, and performance degradation occurred over time using the BLE
Beacon. In the field situation, where the installation depth can be controlled to less than 40cm, the utility
of the battery-free UHF RFID was the best.
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Table 1. Specification of UHF RFID
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RF Protocol EPC Classl Gen

Operating frequency UHF 902-928MHz

IC type Alien Higgs-3 SOT-323
Memory Configuration [iZS 5916;:1?5
Functionality Read/Write
Memory cycles 100,000cycles
Data retention Up to 50 years
Read Rate 400/s
Operating Temperature -207 180T
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Table 2. Specification of BLE Beacon
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Dimensions 42¢ x 15mm
Weight 25g
Range Up to 80m
Battery CR2450(620mAh)
Frequency range 2.4 GHz RF
Adjustable Output -20dBm~ +4dBm
Operating Temperature -10750C
Operating Humidity 5795%

sk}, 2|27] Aol

xe} Yol 2'»-1— S

3% 901 slo, 2 4| AAE AST 4 U

A Aof| ARgE RA2}7] ALY AL Tap]

o
W
L
—grl'

Table 3. Specification of Geomagnetic Recognizer
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Dimension

24 x 24 x 94mm

Sensitivity Accuracy

20%

Full Scale Range 1200 T
Magnetic Sensitivity 0.0366 «T/LSB
Digital Bit Depth 16bits
Operating Temperature -40785C
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Fig. 6. Sensor installation on Seoul Yang-cheon district
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Table 6. Test result comparison between Yeon-je
and Yang-cheon

Recognition rate(%)
Type
Busam Yeon-je |Seoul Yang-cheon

BLE Beacon 22.5 80
RFID(MOA) 27.5 100
RFID(MONO) 2.5 100
Geomagnetic recognizer 50 0
Commercial Marker 100 100
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