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A Study on the Sensor Module System for Real-Time Risk
Environment Management
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Abstract

In this study, a portable detection system was developed that can detect harmful gas and signals simultaneously in an
enclosed space of industrial sites and underground facilities. The developed system is a sensor module for gas detection,
a patch type 1 channel small ECG sensor, a module for three-axial acceleration detection sensor, and a system for
statistics. In order to verify the performance of the system modules, the digital resolution, signal frequency, output
voltage, and ultra-small modules were evaluated. As a result of the performance of the developed system, the digital
resolution was 300 (rps) and the signal amplification gain was 500 dB or more, and the ECG module was manufactured
with 50mmx10mmx10mm to increase patch utilization. It is believed that the product of this research will be valuable if
it is used as an IoT-based management system for real-time monitoring of industrial workers.
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Fig. 3. DeS|gn of BIOSIgna| Ampllfler and Filter Circuit.
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Fig. 4. Composition of Sensor Device for CO Gas
Concentration Detection.
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Fig. 5. Output voltage when supplied with small amount
through gas regulator.
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Fig. 6. Output voltage at large volume of gas supplied
through gas regulator.
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Table 1. Result of Gas detector output voltage
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Table 2. Result of biosignal amplification rate.
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Fig. 8. Design of ECG wireless bluetooth circuit.
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Fig. 9. Design of 3-axial accelerometer.
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Fig. 10. 1 channel wireless ECG sensor PCB module.
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Fig. 12. Real-time monitoring management system.
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