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Location-based smart hard hat for deforestation workers
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Abstract

In high-risk workplaces where communication is not possible, such as deforestation, it is necessary
to use equipment that monitors the worker's situation in real time and obtains information according to
the worker's location in case of an emergency. This paper analyzes the development and demonstration
experiments of smart hard hats for deforestation workers to maintain a safe working environment. The
developed smart helmet identifies the location of the worker based on the UWB signal for location
estimation, and it is necessary to keep the distance between the workers not too close. UWB, Gyro, and
LoRa are used to communicate even in the communication shadow area. It is used to provide a safe
working environment such as improved construction to reduce worker risks and risks in forest working
environments.
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Figure 1. TWR based Ranging
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ToF = (RTT — Relay) /2
Distance = ToF * speed of light

Formula 1. Distance between Transmitter and Receiver
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Figure 2. LoRa Frequency Band Figure 3. LoRa Network Configuration
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Figure 4. Smart Hemet System Configuration
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Figure 6. Deforestation Test Using Smart Helmet and Log Data Acquisition
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Figure 7. Log Data
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Table 1. Log Data Analysis

Unit : %
GPS Risk Status
. . Total
Reception Status | O(Normal) | 1(Warning) 2(Danger)
A(Active) 60.34 8.22 16.41 84.97
V(Void) 0.94 3.98 10.11 15.03
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