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How can you help us to improve the app?

How we can help more…

FILL OUT OUR REGISTRATION

SHEET

 We can add special points on the map for you!

 We can suggest winter road maintenance 
operations based on your budget, equipment, 
and resources!

 If you have online surveillance cameras, we 
can connect your cameras to our app

 If you have an online weather stations, we can 
use your data for decision-making

 If you need a weather station in your area, we 
can provide a cost-effective weather station for 
you and add it to our decision-making system

Scan it with your smart phone
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PI Team

 PI, Dr. Zhen (Leo) Liu

 Multiphysics and numerical simulation

 Cold regions engineering

 Deep learning and data-driven techniques

 Web development

 Co-PI, Dr. Timothy Colling

 Organization of training events

 Outreach to county road engineers

 Implementation of web-based apps

 Co-PI, Dr. Yongchao Yang

 Deep learning

 Image data processing

 Structural health analysis

 Co-PI, Mr. Michael Billmire

 Software development

 Data acquisition and management

 Core Member, Hossein Tavakoli

 Deep learning

 Modeling of snow and ice dynamics

 Web development

 Road instrumentation

Project Scope

Project Title:

Autonomous Winter Road Maintenance Decision Making Enabled by
Boosting Existing Transportation Data Infrastructure with Deep and
Reinforcement Learning

This project aims to boost the current model-based winter maintenance
with an Artificial-Intelligence (AI)-enhanced framework, in which

1. data can be analyzed in real-time for autonomous decision making
and

2. such decision-making ability can be improved continuously as more
data is obtained.
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Innovations

1. Road Condition Predictions using AI (RNN model)

Architecture (a) and working mechanisms (b) of RNN

2. Sense Dynamic Road Conditions 

Technical Approach & Innovations

Level 3- Use of deep 
learning for road 

condition assessment

Wet with 99.62% confidence Heavy Snow with 92.28% confidence

Level 1- Image classification Level 2- Snow/Road Detection

Snow
Road

Snow

37% snow-road 
overlap
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Innovations

3. Autonomous Decision Making Employing DRL 

Environment:  
sky with pipes

Environment:
road system

Agent: bird

Agent:
maintenance crew

State: position

State:
road condition

Action: fly or not

Action: operation
Reward: distance to death

Reward: safety & saving
(a)                                            (b)

RL conceptual model in winter maintenance 

Action

Agent

Reward

Policy
Policy 
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Overview of the Proposed Work
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The End, is also the Beginning

How we can help more…

FILL OUT OUR REGISTRATION

SHEET

 We can add special points on the map for you!

 We can suggest winter road maintenance 
operations based on your budget, equipment, 
and resources!

 If you have online surveillance cameras, we 
can connect your cameras to our app

 If you have an online weather stations, we can 
use your data for decision-making

 If you need a weather station in your area, we 
can provide a cost-effective weather station for 
you and add it to our decision-making system

Scan it with your smart phone
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Campus MTU
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Go to 

smartmdss.org

Scan it with your smart phone


