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Project Abstract Phase I: The objective of this integrative research project is to develop an 
experimental vehicle testbed for motion sickness prevention solutions that 
employ preemptive interventions in autonomous vehicles. The vehicle 
testbed and associated passenger and vehicle instrumentation will be used 
for a Proof of Principle demonstration of a novel motion sickness 
prevention solution (PREACT) in Phase II.  
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In Phase I, several key components of the proposed PREACT technology 
will be developed, including a vehicle testbed comprising various 
mechatronic modules for preemption; instrumentation to measure the 
states of the vehicle and the passenger; triggering algorithms necessary to 
preemptively actuate the mechatronic modules; an Mcity path that 
emulates city and highway driving; and, an IRB approved human subject 
testing protocol. 

Phase II: The objective of this project is to deploy the PREACT motion 
sickness prevention technology on a custom-designed vehicle testbed in 
Mcity, and experimentally demonstrate its efficacy under realistic driving 
conditions with human subjects. The PREACT technology employs 
prediction algorithms to anticipate impending inertial events associated 
with driving and makes preemptive interventions before the inertial events 
actually happen, thereby averting motion sickness. This project aims to 
bring together and integrate the key components (previously developed in 
Phase I) to demonstrate a Proof of Principle of the PREACT technology, for 
one set of experimental conditions. 

By mitigating motion sickness and enhancing comfort and productivity for 
passengers, the PREACT technology will help overcome a major practical 
impediment in the adoption of Autonomous Vehicles by society. This, in 
turn, will usher in the numerous benefits of AVs – fewer road accidents 
and fatalities, reduced traffic congestion, lower energy consumption and 
environmental footprint, reclaimed productivity for passengers, and 
equitable access to transportation. 

High-level 
implementation 
plan 

The project will be led by a strong cross-functional team comprising 
faculty and researchers from UMich that together have expertise in 
human motion sensing and instrumentation, motion sickness theory, 
user-centric design, mechatronic systems, controls and systems theory, 
hardware development and testing, and design of experiments. 
Furthermore, the R&D team will be supported by an Advisory Panel with 
deep technical and commercialization expertise as well as broad network 
across the automotive industry. This panel comprises representation from 
Intent Design, an innovation, engineering, product development and 
commercialization firm based in Farmington Hills, MI will serve as the 
Industry Champion. The panel also includes Tech Transfer specialists from 
the University of Michigan Innovation Partnerships who will help create 
an implementation and deployment roadmap for the technology 
outcomes of this project.  



 

- 3 - 
 

Project Metrics • Develop and integrate the key components of the PREACT technology 
including a vehicle testbed comprising various preemption modules; 
instrumentation to measure the states of the vehicle and the passenger; 
triggering algorithms necessary to preemptively actuate the 
mechatronic modules; an Mcity path that emulates city and highway 
driving; and, an IRB approved human subject testing protocol. 

• Deploy PREACT technology Proof of Principle at Mcity under realistic 
driving conditions, for one set of experimental conditions 

• Educational / professional training of students in human factors, 
instrumentation, mechatronic design & motion sickness 

• Broaden equity and participation by engaging a diverse group of 
students, researchers, and test-subjects in transportation research 

• Research publications and patent application 
• Explore and pursue technology transfer and industry adoption options: 

Licensing, strategic partnership, startup, or a combination  

Web Links: 
[leave blank 
until project 
approval] 

https://psdl.engin.umich.edu/preact.php 
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