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Mixed Reality Based Radiation Safety Education Simulator Platform Development
: Focused on Medical Field

Park Hyong-Hu-Shim Jae-Goo-Kwon Soon-Mu

Department of Radiological Technology, Daegu Health College

Abstract In this study, safety education contents for medical radiation workers were produced based on Mixed Reality(MR).
Currently, safety training for radiation workers is based on theory, This is insufficient in terms of worker satisfaction and
efficiency, To address this, we created ICT(Information and Communication Technologies)-based MR radiation worker safety
education content, The expected effect of Mixed Reality worker safety education content is that education is possible with-
out space and time constraints, realistic education is possible without on-site training, and interaction between images is
possible through reality-based 3D images, enabling self-directed learning Is that. In addition, learning in a virtual space ex-
pressed through HMD(Head Mounted Display) is expected to make education more enjoyable and increase concentration,
thereby increasing the efficiency of education, A quantitative evaluation was conducted by an accredited institution and a
qualitative evaluation was performed on users, which received excellent evaluation, The MR safety education conducted in
this study is expected to be of great help to the education of medical radiation workers, and is expected to develop into a
new educational paradigm as online education in accordance with Corona 19 progresses.
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Table 1, Safety training hours for radiation workers
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Training for new employees Regular training for workers Conservative education
Curriculum ) , Basic education )
Basic Education at — — — Education - .
and Target ) Radiation Radiation Radiation zone Radioisotope licensee
education work at work
safety manager worker frequent access
hours o hours o hours o hours or more eve
More than 8 | More than 4 3 hours or 3 hours or 3 hours or more 3 hours or -\ 3 hours or vy
Course hours more every more every more every year (12 hours or
hours hours every year
year year year more)

Rationale : The Food and Drug Safety Evaluation and radiation safety requirements Article 26
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Table 2, Radiation Safety Education Content Scenario
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Step Place

Contents

Before entering
step 1 the radiation
control area

. Find the cautions marked at the entrance of the radiation control area, read and memorize the contents,
. Find and complete the radiation control area access.
Open the door and enter the radiation control area.
Move to distribution room in radiation control area,

. . Find a radiation dose meter,
Before work in

step 2 | the distribution
room

NS NSNS

. Put the radiation meter back in place,

Turn on the meter and check the status. (Check the meter number and battery quantity).
. Measure the radiation dose in the distribution room,

Distribution room | 1, Produce radioactive isotopes (RI) with a 99Mo-99mTc generator (explain the production process).

step 3 working 2. Radioisotope production is complete.
=+ Safety accident occurred,
1. Find a radioactive contamination meter,
After work in |2, Turn on the power, Make sure it works,
step 4 the distribution | 3. Measure the radioactive contamination of the distribution chamber,
room 4, More than twice the contamination is measured at a certain point (a beep is generated).
5. The measurer communicates the accident,
6. Report to the radiation safety manager and prepare for decontamination work with the safety manager,
=+ Decontamination of radioactive isotope contamination sites
Decontamination | 1. Conduct decontamination for surface contamination (description of decontamination method).
step 5 of radiation 2. After decontamination for surface contamination is finished, propagate the completion situation.
pollution 3. Put the radioactive contamination meter where it was,
4. Exit from the distribution room,
1. At the end of normal radiation work, fill out the work log.
step 6 After work 2, If a pollution accident occurs during work, write the accident record and work record and report it to

the safety manager (explain the contents of the accident record).
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Fig. 1. System configuration diagram for content creation
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Table 3, Content creation specifications

CPU Qualcomm Snapdragon 850
Mixed reality HPU 2nd generation (-:ustom' hologram
based - processing unit
wearable RAM 4GB
device Storage 64GB
(Microsoft Resolution 2,000 3:2 Light engine
HoloLens 2)

SW oS Windows Holographic Operating
System

Fig. 3, 3D modeling output of radiation dose meter, script to
control the function of strong horse ray meter

Fig. 2, Ul and object interaction
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Fig. 5. When surface contamination occurs, script that controls
the situation and functions of radioactive contamination
detector

Fig. 6. Decontamination guide screen, script that controls
decontamination by linking with Bluetooth devices

Fig. 7. Script to check whether the guidance information has
been checked after the radiation work is completed
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Table 4, Evaluation of completeness of the developed contents,
Questions Mean+SD completeness
Reality was provided by applying the user's work site situation, 4,3514,35
The fusion of reality and the virtual world went well. 3 95+3 95
Concentration was high during content experience, 4,0044.60
Content operating time was adequate, 4.40%4.40
Mixed reality-based There were no spatial restrictions in content management. 4.40%4,40 4.38+0.31
educational content | Tt also helped induce interest in learning, 4.85+4.85 (87.50%)
Experiential education through interaction was possible, 4,60%4.60
Operation of the HMD device was easy. 3.90£3.90
Adaptability to mixed reality content was fast. 4.10%4.10
I was satisfied with mixed reality-based content overall, 4.60%4.60
Participation in experiential radiation safety education was high. 4.15+4.15
Active and self-directed learning was possible. 4.501+4.50
The contents of radiation safety education were easy. 3 9543 95
The content and composition of safety education was good. 3.90+3.90
Experience-based It helped to recognize the importance of safety education. 3.95+3.95 4.28+0.29
radiation safety -
. Highly useful as safety education in industrial sites. 4.5014,50 (85.50%)
education
Effective for experience-based safety education, 4151415
There is a need to expand to other industries related to radiation. 4.3514.35
I will recommend experiential radiation safety training to others, 4,6514.65
Overall satisfaction with experience-based safety education 4,06514.65
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