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Abstract
This research proposes a monitoring system using Unmanned Ground Vehicles (UGVs) to address the issue of
ground subsidence in urban areas. In environments where Unmanned Aerial Vehicles (UAVs) face limitations
due to urban obstacles, UGVs offer an effective alternative. This research aims to equip UGVs with various
sensors, establish adaptive sensing management suitable for urban ground subsidence monitoring, and
evaluate their effectiveness. The study involves creating a risk map by identifying areas with a high likelihood of
subsidence and categorizing them into monitoring zones (M zones) that require frequent monitoring and
saving zones (S zones) that allow for energy saving. A strategy is proposed to adjust the sensing intervals of the
navigation sensor (NS), which detects the UGV's location, and the monitoring sensor (MS), which monitors
subsidence-related factors, according to these zones. Tests simulating typical urban deep excavation scenarios
confirmed that adjusting the sensing intervals of MS and NS reduces energy consumption substantially. The
study highlights the importance of optimizing energy consumption based on the UGV's monitoring path,
suggesting that this approach can enhance urban safety by effectively monitoring ground subsidence.

Keywords: Unmanned Ground Vehicle, Ground Subsidence, Multi Sensor, Energy Optimization, Adaptive Energy
Management
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Fig. 1. Ground Settlement Adjacent to Deep Excavation
Site
Source: Byun (2019)

Fig. 2. Unmanned Ground Vehicle Developed for

Ground Monitoring Purpose
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Fig. 3. Zoning in Real World and Detected Zones by
UGV Navigation Sensor
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Fig. 5. Variation of Pagaptive With Various Number of
Monitoring and Saving Zones
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