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Introduction

• Research project 1/31/2020 to 12/31/2022
• Project consists of five phases

❖ Phase 1 - User Interface Defined (Complete)
❖ Phase 2 - Iterative AR Development (Complete)
❖ Phase 3 - Field Testing of Developed AR (In-Progress)
❖ Phase 4 - Data Analysis (In-Progress)
❖ Phase 5 - Finalizing and Report Findings 



Introduction

Current issues (NDOT/Nationwide?)

• Lack of manpower (vacancies)
• Imperfect contract plans
• Inexperienced personnel due to retirements
• Travel budget constraints
• Miscommunication
• Time 



Introduction

Assistance with Data Collection

• Crew 903 (Luke Rollins, Kody Livreri, Jaime Hovietz)
• Crew 904 (Sam Thompson & Shaun Wang)
• Crew 913 (Alma Piceno-Ramirez & Ian Neeley)
• HDR (Reid Kaiser & Dean Weitzel)



Problem: Stakeholders cannot always be 
physically present on project sites to monitor 
tasks and provide guidance to field engineers.



Project Concept (Planned)
Proposed Solution:

Experts in office see what 

newer field engineers see. 

Field engineers get contextually 

relevant guidance from experts.
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Aim: Consistent and 

efficient understanding of 

problem context through 

AR.

Phone: Quick, but 

prone to errors

In-person: Effective, 

but time consuming







Project Concept (Actual)
Proposed Solution:

Experts in office see what 

newer field engineers see. 

Field engineers get contextually 

relevant guidance from experts.
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Project Concept (Actual)
Proposed Solution:

Experts in office see what 

newer field engineers see. 

Field engineers get contextually 

relevant guidance from experts.
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Project Concept (Actual)
Proposed Solution:

Experts in office see what 

newer field engineers see. 

Field engineers get contextually 

relevant guidance from experts.
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Practical Applications

• Field inspector/tester communicating with RE
• RE communicating with applicable technical expert
• Independent Assurance (IA) inspector performing visual audit 

of Quality Assurance (QA) inspector
• Visual project documentation





Demo

Successful



Demo

What can go wrong?

Shutting down



Demo

What can we do?

Crafted tinted film mask

Manipulation

Practice

Repetition

Weight
Plan the call duration

Far from heavy 
machinery sounds 

Noise



Data Collection
Work Completed
• Literature review
• Surveys – traditional modes of communication
• Field testing

– Video Recordings
– 17 recorded calls

• Interviews – Perceptions on AR call experience

Upcoming Work
• Focus groups – How do we modify our deliverables to make 

them useable?





Mixed Reality (MR) 
Selection 

Framework



Mixed Reality (MR) 
Selection 

Framework





Next Steps for NDOT

• Present findings to SLT/ELT
❖ Benefit/Costs

➢ Software licenses
➢ Hololens or other similar device
➢ Cell phones/IPads
➢ Training
➢ Possible maintenance/updates on hardware and software
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