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Project Review
● Goal: Create a HMD-based 

software tool that allows the 
user to create medical tutorials 
and collect eye gaze tracking 
data to evaluate performance

● Devices: Microsoft HoloLens 
and Pupil Labs eye gaze 
tracker



Paper Relevance
● Using augmented reality HMDs in a medical educational setting is 

a relatively new concept
● What has been explored?
● What are the expectations and goals of users?



Paper Background
● Past applications of AR in 

telemedicine have proved to 
be cumbersome and 
expensive

● Many systems require 
significant setup or technical 
support

● How does a modern solution 
compare to these traditional 
telemedicine solutions?



Paper Background
● Google Glass still too technically limited
● HoloLens confers many advantages

○ Untethered operation
○ Non-occluding
○ First-person camera
○ Depth-sensing and relocation ability



Design
● Prototypes: 

○ Gyroscope-controlled probe
○ Video conferencing
○ AR view in VR

● Final:
○ Leap Motion sensor
○ HoloLens
○ Mixed reality capture
○ Hand models



Experimental Methods
● Point of Care Ultrasound (PoCUS)

○ Focused Assessment using Sonography in Trauma (FAST)
● 24 trainees: 12 on HoloLens, 12 on “full telemedicine setup” (control)
● “Full telemedicine setup”:

○ Overhead camera
○ Patient view camera
○ Sonography screen

● GRS scoring of trainee performance
● Likert survey and open-ended questionnaire for mentor and 

trainees



Results



Results



Results
● Completion time: 536.00 seconds (HoloLens) vs. 382.25 seconds (full 

set-up)
● Mental effort and task difficulty scores were slightly lower for 

HoloLens



Discussion & Conclusions
● Downsides of the HoloLens system

○ System had network problems
○ Heavy
○ Some users could not fit the 

headband properly
○ Limited FOV
○ Mentor may lose sense of depth
○ Limited battery life

● Upsides of the HoloLens system
○ Non-occluding system
○ Less dizziness inducing



Discussion & Conclusions
● No significant difference in trainee performances
● HoloLens was rated lower in teaching effectiveness by the mentor
● Frequent malfunctions and connection issues
● System is viable when compared to a more costly setup

○ Includes many “new” technologies
○ Meaningful to future development



Paper Evaluation
● Strengths

○ Provided multitude of background 
information

○ Focused on many qualitative 
aspects of using an AR-based HMD

● Weaknesses
○ Only one mentor
○ No details on hand position data 

collection
○ No details on system development
○ Did not fix networking issues
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