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Agenda • About the Mobility Innovation Center
• Glimpse into the future with Mobility Washington 2050
• I-90 Digital Twin
• AI uses in transportation
• Q/A

Presenter Notes
Presentation Notes
Quickly highlight the agenda and what to expect

Bart: Intro (Team introductions/The concept behind this)
Demo (Bart)
Susanna: HCDE
Susanna: User Study
Andrea: Development & Data
Andrea: Future Directions 
Bart: Closing
15-20 min of questions/discussion




Ten Years of Daring to Be Different
2016 → 2026

2016 Applied research
Near-term, partner-driven work
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Cross-sector trust
Public + private + nonprofit + UW

From pilots to practice
Tools, evidence, and implementation paths
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Ten Years of Daring to Be Different
2016 → 2026

50



• Public-private partnerships for innovative applied research
• Disrupt the traditional academic process, delivering results faster
• Research and practitioners working together
 

I-90 Digital Twin Virtual Coordination Center (VCC)

How the Mobility Innovation Center Works



Credit: KING 5 NewsCredit: Port of Seattle Credit: Port of SeattleCredit: WSDOT

Mobility Washington 2050: The Future in Motion

Partners

Presenter Notes
Presentation Notes
Leveraging the Power of Partnerships: What we are doing, hasn’t been done before. This project counts on cross-sector partnerships and support.

Put people first: Decision makers, transportation professionals, the general public are the audience we are designing for.

Build a holistic view of transportation needs: Provide clarity of the system needs for today and tomorrow. To ensue economic competitiveness, high-quality of life, and safe and efficient mobility.

Challenge 2050: The Future In Motion aims to bring (DES-pair-at) desperate data sets together for a more complete picture.
Integrated, multimodal transportation system to support a growing population, economic competitiveness, and a high quality of life. To do this, the importance of our system needs for today and tomorrow must be clear to the public and policymakers.

For example: Regional transportation planning uses models based on existing data with forecasted trends that provide some guidance for potential future system needs. Although useful for developing long-range strategies, it can be difficult to visualize the potential effects to the transportation system with, or without large infrastructure enhancements. Using population forecasts for the year 2050, Challenge 2050, led by professor Cecilia Aragon from the University of Washington Department of Human Centered Design & Engineering, we incorporated regional planning data into a visualization platform, evaluating travel times for people and freight, and also passenger air travel demand, and availability. We are also including bridge condition data for the state system.

We are very fortunate to have Dr. Ryan Avery from the Transportation Research Center at UW on the team, in addition Andrea Figuroa, Vishnu Ravikumar, and Susanna Lammervo - all immensely talented PhD researchers from the department of Human Centered Design and Engineering. Amy Groetefendt who has a tremendous amount of transportation policy experience in the state is also a key contributor to our team.

The first phase will be complete by early summer and is sponsored by the Washington State Department of Transportation, King County, and Challenge Seattle, with contributions from Alaska Airlines, Boeing, and Microsoft. 




Data-Driven

Gathering and Unifying 
Agency Data

Visual Design of 
Interactive Dashboards

Who Are the Users?

Platform Testing with
Transportation Experts 

and General Public

Visual 
Storytelling

Human-Centered

Our Approach



Data Visualizations
• Population Growth

• Traffic Forecast

• Airport Capacity

• Freight Mobility

• Bridge Condition

Behind the Platform

Presenter Notes
Presentation Notes
We are the ones bringing making them into stories



Successful Research-based Outcomes

"It would benefit our agency... 
one of our jobs is to allocate 
money to transportation 
projects... This type of 
information would help 
evaluate the importance of 
that funding."

– From an interview with 
transportation professional

Presenter Notes
Presentation Notes
We interviewed a lot of people to gain feedback and insights as we were designing and iterating on this platform. This quote here, (read the quote) tells us that there is real value to what we are providing to transportation professionals in addition to members of the public and policy makers.

Reading the quote:
What that tells me as a researcher is that



What we did, what was the outcome of our work or project. Emphasize the benefit of this tool for transportational professionals
We tested this with people and were able to learn 

Research team who applied their talent to something that is helpful for people who aren't researchers (professionals, people, etc)
This is applied research
Research approach provides value
This was successful because the project was research based
Success here is that people now have accessible data that wasn't accessible previously


Keep it high-level



Power of partnerships: the challenges

Human-centered design is a creative approach to problem-solving, a large portion of this is communication. Learning what your audience or users want to understand and accomplish is essential. In this case it’s the public at large and policy makers who represent the electorate who should be aware of some of the big challenges we have in Washington state related to mobility and what this will mean to our economy and quality of life. Our team gathered data from a variety of sources, such as MPOs (Southwest R-T-C, Thurston Regional Planning, and P-S-R-C), the Port of Seattle, and WSDOT to create visualizations. Visualization design is an iterative process that requires building a prototype, testing it out, receiving feedback – does this help you understand what the data is telling you, can it help you make decisions?  

https://mobilitywa2050.org/


BRIDGE 
LOCATION

FLOATING BRIDGES IN SEATTLE
LAKE WASHINGTON POSED A UNIQUE 
CHALLENGE FOR ENGINEERS.
The lake is miles across, over 200 feet at its deepest 
point, and lying at the bottom is another 100 feet of 
mud. This made it unsuitable for crossing with a fixed 
pier bridge.

Image: https://www.seattlemet.com/news-and-city-life/2024/11/lake-washington-floating-bridge-history

The solution proposed in 1921, to cross the 
lake using floating concrete pontoons, was first 
ridiculed as "Hadleys' Folly.“ 

Despite setbacks, by 1940, the first floating 
bridge was opened to traffic with around 
12,000 vehicles crossing the first day.

WSDOT now owns and operates four floating 
concrete pontoon bridges, which are critical to 
the economic prosperity of the region. 

Homer Hadley (1885-1967)
Mercer Island Historical Society 
© 2001

Presenter Notes
Presentation Notes
Challenges are initial investment, interoperability of equipment, cybersecurity, and integration



Innovation and Partnerships

Presenter Notes
Presentation Notes
Bart



UW team members

Travis Thonstad Michael MotleyCarrie Sturts Dossick Ori BorjiginAmos DarkoBart Treece

Presenter Notes
Presentation Notes
Bart

Short bios

Travis Thonstad - is an Assistant Professor at the University of Washington department of Civil and Environmental Engineering and is focused on collaborating with industry and public agencies to advance innovative solutions to improve resiliency. Prior to joining UW as a faculty member, Dr. Thonstad was as a research structural engineer at the National Institute of Standards and Technology (NIST), an agency of the U.S. Department of Commerce that promotes innovation and advancements in science. 

Mike Motley – is a professor at the Department of Civil and Environmental Engineering. His research has covered mechanics and dynamics of fluids and the structural mechanics and response of large-scale marine structures. Presently, his research focuses load prediction during large wave events (e.g., tsunamis), response of coastal structures to multi-hazard phenomena associated with subduction zone events, passive control techniques and structural response of horizontal axis marine hydrodynamic turbine systems, and exploitation of bend-twist coupling mechanisms for improving the performance of composite marine structures.

Carrie Sturts Dossick – is the assistant dean of research for the College of the Built Environments, and professor in the Department of Construction Management, with an adjunct appointment in the Department of Civil and Environmental Engineering. She has over two decades of research and teaching experience focused on emerging collaboration methos and technologies such as Building Information Modeling. Carrie is an active member of the National Institute of Building Sciences BIM Council. 



What is a Digital Twin?

Presenter Notes
Presentation Notes
Carrie - context of digital twins in the physical and virtual environments



Digital Twin framework

Presenter Notes
Presentation Notes
Power of partnerships: the challenges of tomorrow can be solved by working across sectors and collaboratively. 

Human-centered design is a creative approach to problem-solving, a large portion of this is communication. Learning what your audience or users want to understand and accomplish is essential. In this case it’s the public at large and policy makers who represent the electorate who should be aware of some of the big challenges we have in Washington state related to mobility and what this will mean to our economy and quality of life. Our team gathered data from a variety of sources, such as MPOs (Southwest R-T-C, Thurston Regional Planning, and P-S-R-C), the Port of Seattle, and WSDOT to create visualizations. Visualization design is an iterative process that requires building a prototype, testing it out, receiving feedback – does this help you understand what the data is telling you, can it help you make decisions?  



LONG-TERM 
MONITORING SYSTEM 0 BASE STATION

PONTOON J PONTOON R

> Measurement frequency varies by instrument from 1-60 minutes
>  24/7 real-time bridge conditions including position and anchor cable tension

N

RJ
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LONG-TERM 
MONITORING SYSTEM

Weather 
StationGNSS Receiver

IoT Gateway
Junction 
Box

GNSS Receiver

IoT Gateway

0 BASE STATION

PONTOON JJ
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Presenter Notes
Presentation Notes
This is what is literally on the bridge



LONG-TERM 
MONITORING SYSTEM

Test Installation #2
> After saddle
> Med grease

Test Installation #3
> After saddle
> Low grease

Clamp

VWG

Plucking coil

Elastomeric
seal

To lake

Spring
washers

PONTOON RR
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PRELIMINARY 
RESULTS

2600 ft × 12 in/ft × 5.5E-6 in/in/deg × 10 deg ≈ 1.7 in

150 με × 29 000 ksi × 3.0 in2 ≈ 6 tons
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TRIGGERED
SYSTEM

> High-frequency data collection (100 Hz)
> Sends data on train passage
> Loss of freeboard / roll of pontoon

PRESSURE 
SENSOR

STRAIN 
GAGE

DATA 
LOGGER

3

Presenter Notes
Presentation Notes
We have two separate data collection systems planned for deployment. The first will be triggered when a light rail train passes over the sensors and capture short bursts of high-fidelity data. We’re hoping this will help us capture the dynamic response of the bridge to train loads. The strain gauges will be placed on anchor cables to monitor their elongation under stress. In order to capture the rotation, or roll, of the bridge, we have decided to use a pair of pressure sensors. One on each side of the bridge, lowered into the water. 



TRIGGERED SYSTEM
PONTOON RR
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PRELIMINARY RESULTS

> Sept 16, 2025 
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EXTERNAL DATA 4

https://green2.kingcounty.gov/lake-buoy/CastView.aspx?Buoy=Washington



Results

DRIFT: Dynamic Resilience in Ferry Transit
AI-assisted ferry scheduling optimization

WSDOT using data to make decisions

Sensors used for cathodic protection system
Coordination with Sound Transit

Phrase 2 with Sound Transit
Integrate light-rail sensors into the twin

”Virtual inspector” for bridge maintenance



Lessons learned

Digital twin complexity

Combining data from a variety of sources
Digital twin strength

IT/OT are key 
New age of engineering and decision-making

Cyber security, interoperability, investment



AI in transportation

DRIFT: Dynamic Resilience in Ferry Transit
AI-assisted ferry scheduling optimization

Sound Transit: Train Arrival Times
Improve estimates following service disruption



Key Takeaways

Leverage the power of partnerships
Shared values and ownership of challenges and choices

Put people first
Technology is a tool, not a replacement for human judgment

Dare to be different, take calculated risks
Fortune favors the brave

Presenter Notes
Presentation Notes
Power of partnerships: the challenges of tomorrow can be solved by working across sectors and collaboratively. 

Human-centered design is a creative approach to problem-solving, a large portion of this is communication. Learning what your audience or users want to understand and accomplish is essential. In this case it’s the public at large and policy makers who represent the electorate who should be aware of some of the big challenges we have in Washington state related to mobility and what this will mean to our economy and quality of life. Our team gathered data from a variety of sources, such as MPOs (Southwest R-T-C, Thurston Regional Planning, and P-S-R-C), the Port of Seattle, and WSDOT to create visualizations. Visualization design is an iterative process that requires building a prototype, testing it out, receiving feedback – does this help you understand what the data is telling you, can it help you make decisions?  



Thank You!

Bart Treece, PTP
btreece@uw.edu

Presenter Notes
Presentation Notes
You can't solve the challenges of tomorrow with just the tools of today. New perspectives, ideas, and collaboration are essential. 

Academia has a lot to offer and we look forward to our continued involvement with our collective talents, expertise, and innovative drive. We can do this if we all work together!

With that, I am happy to take questions.
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