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Development of a Real-Time Active Safety Management Platform and
Data Collection Device for the Safety of Radiation Workers
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ABSTRACT Radiation work always carries the risk of radiation exposure, so regulatory agencies manage it through
licensing when high exposure is expected. However, due to passive management methods using TLD, etc., there
are cases where risk management is done after an incident occurs or the incident is covered up. In this study, we
developed a system to manage the location of radiation work and the risk of workers in real time through a safety
management platform and a location-based personal dosimeter. The safety platform server receives data from the
developed personal dosimeter in real time and manages risks in three steps for each worker using location and dose
rate, and can predict risks and generate alarms in real time. The personal dosimeter transmits the location and dose
rate of the worker in real time using GPS and LTE communication. The developed safety management platform and
personal dosimeter were verified through a field test to receive real-time data of the location and dose rate data of the
worker, and the risk management function according to the individual dose rate was verified.
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Fig. 1. System structure
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Fig. 2. Block diagram for the device that consists of a power module, an analog module, and a digital module
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Fig. 3. Development personal dosimeter
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Fig. 4. Packet structure

Table 1. Specifications for Worker Location-Based Personal Dosimeter

Items Contents Items Contents
Detector SIPM: 6x6 mm’ 3 Communication LT.E .CAT’MI
CsI(TID): 6x6x3 mm Wi-Fi, BTE
Operation time Over 8h Locator GPS
Power Li-ion USB charging Unit cps, dose rate (uSv/year, uSv/h)
Display 0.9inch LCD Button Power & data transfer
Size 62x117.5 mm’ Weight 188 g
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Fig. 5. SiPM and CsI(Tl) detector packaging and mounting board
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Fig. 6. Applying radiation exposure dose learning and mapping algorithms
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Fig. 7. Overall configuration of the digital twin-based radiation safety management platform

Table 2. Relationship between dose rate and counting rate

Average count rate uSvh™
1.32 0.16
97.80 6.56
238.96 9.42
414.71 12.34
2699.43 46.52
5511.47 95.48
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