
Faculty Member Contact Information 

Name: Dr. Sinan Onal 

Department: Industrial Engineering 

Email Address: sonal@siue.edu  

Phone Number: 618-650-5889 

Campus Mail Box: 1805 

Number of available URCA Assistant Positions 

One funded student and one additional unfunded student. 

 

Which of the following apply to this position? 

[] This position is ONLY open to students who have declared a major in this discipline.  

[] This project deals with social justice issues. 

[] This project deals with sustainability (green) issues. 

[x] This project deals with human health and wellness issues. 

[] This project deals with community outreach. 

[x] This mentor’s project is interdisciplinary in nature. 

 

How many hours per week will your student(s) be required to work in this position?            

(Minimum is 6 hours per week; typical is 9) 

9 Hours. 

Will it be possible for your student(s) to earn course credit? 

No. 

Location of research/creative activities: 

Flexible. 

Are you willing to work with students from outside of your discipline? If yes, which other disciplines? 

   Yes, my project is truly interdisciplinary, please also mark me as interested in taking 

students from these areas: -- Computer Science 

 

 



 

Brief description of the nature of the research/creative activity? 

   Virtual and augmented reality (V/AR) technologies are now widely available for 

applications like surgeon support in the operating room and enhancing doctor-patient 

interactions. One critical component missing in such applications is the ability to identify 

potential sources of human error. Recently, one study reported that more than 4,000 

avoidable surgical errors occur each year in the United States. To prevent such errors, new 

methods are needed to identify opportunities for error mitigation and reduction. To this 

end, the use of Hidden Markov Models, along with V/AR technologies, can be adapted to 

model surgeon behaviors and possible error states in surgery settings. These models can 

then predict when surgeons deviate from expected actions, which can be flagged and 

further investigated. Thus, the goal of this research is to better understand how, why, and 

when surgical errors occur and whether they can be predicted in time for meaningful error 

mitigation. 

 

Brief description of student responsibilities?  

   The visualization and interaction with the holographic 3D augmented reality will take 

place via the use of a HoloLens2 headset device. A custom HoloLens application will be built 

using Unity and the Mixed Reality Toolkit Foundation. Automatic registration of the 3D 

models to the CT grid will be accomplished through the use of computer vision and Vuforia, 

with the CT grid serving as the image target. Vuforia is capable of recognizing features on 

the CT grid correctly and fast. One Microsoft HoloLens will be required to conduct research 

on V/AR interactions in the surgical setting and to develop an HMM model to characterize 

meaningful cognitive and physical human states for the purpose of analyzing potential 

sources of error that can be matched to actual adverse events for further validation. 

 

URCA Assistant positions are designed to provide students with research or creative activities 

experience. As such, there should be measurable, appropriate outcome goals. What exactly should 

your student(s) have learned by the end of this experience? 

   The PI wants to include a range of structures in the scenario creation in order to 

thoroughly assess the capabilities of this HMM modeling technique. TeamSTEPPS 2.0 

specialized scenarios will be used to construct V/AR models. 

   Working on a real-world problem with collaborating from different disciplines. 

 

 

 



Requirements of Students 

If the position(s) require students to be available at certain times each week (as opposed to them 

being able to set their own hours) please indicate all required days and times: 

   Flexible 

If the location of the research/creative activities involves off campus work, must students provide 

their own transportation? 

N/A 

Must students have taken any prerequisite classes? Please list classes and preferred grades: 

   Augmented/Virtual reality related courses 

Other requirements or notes to applicants: 

   The visualization and interaction with the holographic 3D augmented reality 


