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ABSTRACT: Real-time ring systems have been deployed in areas at high risk of steep slope collapse for the purpose of data acquisition
and hazard management. Recently, the government announced plans to extend the application of these real-time monitoring systems from
landslide-prone areas to all steep slopes, aiming to detect early warning signs of potential landslides across a wider range of sites. As a result,
the importance of research on real-time monitoring systems and the necessity of their development is expected to grow significantly. This
study developed a CCTV-based steep slope monitoring system that addresses the shortcomings of conventional real-time monitoring systems.
The system was implemented in designated high-risk steep slope areas, enabling real-time monitoring. Performance evaluation was conducted
through test measurements involving the introduction of artificial displacement. The results demonstrated that the developed system effectively
overcomes the limitations of traditional CCTV-based monitoring in continuous monitoring management and can be utilized efficiently as
a disaster prevention measure.
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A gholth ARE o] &3t AFAAFHS] WY HUEHS F
3 Azl wE 32k HE AYsHA vehd 4= = A
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Fig. 1. Block diagram of hardware for collection module.
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Fig. 3. Real-time measuring equipment.
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Table 1. Specification of real-time measuring equipment.

Item Type Description
Input Channels/Connector Analog (4), Digital (2) Channel, connector for connecting the cable to sensor
Input type Volts (DC 0~5 V), current (4~20 mA)
) Data Storage 128 GByte
C:;}(l)e(eiclﬁzn A/D Converter 24 Bit delta-sigma
Communication Ethernet / Serial and WiFi
Time Synchronization 1PPS GPS
Power DCO9~18V
Input Channels 6 Channel (RS-485)
) Outport Ethernet / USB / RS-232C / RS-485
Eif;éljllgn Data Storage 128 GByte
Communication Ethernet / Serial and WiFi
Power DC 9~18 V or POE (DC 48 V)
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Fig. 4. Real-time monitoring configuration diagram.
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Fig. 9. Real-time monitoring system built for field performance evaluation.
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Table 2. Early warning criteria by measuring equipment (Displacement).

Tvpe Null Attention Watch Alert
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Fig. 11. Displacement graph over time for 2 days (D04).
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(d) Results of automatic geolocation for events
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Fig. 13. Results of CCTV-based video monitoring according to test measurements.
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