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Usability of CPR Training System based on Extended Reality
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Abstract Recently, the importance of CPR training for the layperson has been emphasized to improve
the survival rate of out-of-hospital cardiac arrest patients. An accurate and realistic training strategy
is required for the CPR training effect for laypersons. In this study, we develop an extended reality (XR)
based CPR training system and evaluate its usability. The XR based CPR training system consisted of
three applications. First, a 3D heart anatomy image registered to the manikin is transmitted to the smart
glasses to guide the chest compression point. The second application provides visual and auditory
information about the CPR process through smart glasses. At the same time, the smartwatch sends a
vibration notification to guide the compression rate. The ‘Add-on-kit’ is a device that detects the depth
and speed of chest compression via sensors installed on the manikin and sends immediate feedback to
the smartphone. One hundred laypersons who participated in this study agreed that the XR based CPR
training system has realism and effectiveness. XR based registration technology will contribute to

improving the efficiency of CPR training by enhancing realism, immersion, and self-directed learning.
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(Table 1) Structure of the CPR training program

Session Subject Method (Device) min
Lecture and
1 system Lecturer-led learning 15
orientation
Cardiac Learning heart anatomy with smart
2 anatomy ; 10
. glasses and mannequin
education

Self-directed learning (smart
glasses [Nreal Light™], smartwatch
[Galaxy watch 4], smartphone or
tablet PC, CPR add-on kit, XR APP)

3 CPR training
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[Fig. 1.] Participants in the experiment wear Nreal

Light™ and check the location of the heart

by looking at the 3D human body model
augmented by the mannequin.
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[Fig. 2.] Trainees who participated in CPR training
are performing chest compression.
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(Table 2) General characteristics (N=93)
Item Category n(%)
21~30 6 (6.5%)
31~40 20 (21.5%)
Age 41~50 26 (28.0%)
51~60 26 (28.0%)
61 ¢ 15 (16.1%)
Male 42 (45.2%)
Gender
Female 51 (54.8%)
Yes 11 (11.8%)
AR experience
No 82 (88.2%)
Smartwatch experience Yes 23 (25.3%)
(n=91) No 68 (74.7%)
Yes 75 (80.6%)
CPR education
No 18 (19.4%)
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