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Why?



No. Really. Why?






Iowa DOT Maintenance

 101 garages

 900 snow plows

 1,000 permanent drivers

 462 seasonal part-time 
drivers

 9,480 centerline miles

 24,200 total lane miles

 Report winter road conditions 
as conditions change



Can it be done?

We’re gonna try!



Project Overview

 Research project with 

 Started in February 2018

 Develop an approach for modeling winter road conditions
 Build analytic foundation to spatially predict conditions

 Leverage historical data (2016-17 and 2017-18)

 Concentrate on I-80 corridor



Project Overview

 Produce a user interface (UI) for consuming model 
results that the field maintenance staff can verify or 
reject the model predictions.
 Results updated at 15 minute intervals



Model Review - Data

 Ingest historical data sources

 Develop data model and analytic data mart

SAS
SFTP SAS ETL Processes

Analytical
Data Mart

1
ETL Process

3Historical Data   2

SAS Analytical Process

Analytics

         4-5
IADOT

UI

6

Web Services Data

Presenter
Presentation Notes
1. Consume historical data
2. Consume web services and historical data and process it
3. ETL (Extract Transform Load) data into the Analytical Data Mart
4. Provide data to Analytics
5. Analytics provides results back to the Analytical Data Mart
6. Display results in UI



Data Sources
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Model Review - Spatial Analysis

Expand RWIS & AWOS sensor station data to cover I-80 
corridor and beyond through variogram analysis and kriging 
technique. (standard spatial analysis techniques)

Before After



Developing the Model

Model Building Methodologies Assessed
 Decision Tree

 Regression

 Neural Networks

The champion model was the decision tree, based on the 
number of correctly predicted road conditions and that 
there are simpler and less variables without sacrificing 
accuracy.



Preliminary Results
• Out of ~242,000 road condition observations:

• ~237,000 were correctly classified
• 97.8% Model Accuracy

Actual 
Road 

Conditions

Modeled Road
Conditions

Completely 
Covered

Partially 
Covered Seasonal Total Accuracy

Completely 
Covered 6,829 354 498 7,681 89.9%

Partially Covered 420 32,007 2,066 34,493 92.8%

Seasonal 235 1,685 197,789 199,709 99%

Total 7,484 34,046 200,353 241,883 97.8%



Winter Storm #14
February 9-10, 2018

http://mesonet.agron.iastate.edu/onsite/features/cat.php?day=2018-02-10 

88.5% (3,821) road segment observations from 511 Road Conditions accurately predicted 

Controlling for STORM=2/8/2018 <= date < 2/11/2018
TARGET_Road_condition(ROAD_COND) MODELED_Road_condition
Frequency Completely Covered Partially Covered Seasonal Total Accuracy
Completely Covered 350 20 104 474 73.8%
Partially Covered 40 660 226 926 71.3%
Seasonal 37 68 2811 2916 96.4%
Total 427 748 3141 4316 88.5%



Model Trained, Now What?
Produce a user interface (UI) for consuming 
model results

Results updated at 15 minute intervals 
from historical data. 

Research & Testing Team for UI
9 Maintenance field staff from around the 

state

5 Central Office project team members

2 Staff from Iowa State/CTRE

User Acceptance Testing Started 
9/27/18



User Interface
Map – Overview

Presenter
Presentation Notes
This is the main page after logging into the system
The most currently Analytical Run is loaded
Layers can be turned on and off to verify the Analytical Run
Each run is a “snapshot” of current road and weather conditions while the road was being modeled





User Acceptance Testing

 Almost immediately, it was apparent 
something wasn’t right with the data.
 Screenshots of winter storms I had weren’t 

matching up with what was showing in the UI. 

 Snow plow images for a 10am view in the UI 
were showing a nighttime view image.

After digging deeper, we found that Iowa 
DOT had given SAS some bad data related 
to time stamps. 



Data Governance

SO IMPORTANT!!!
 Up until this point, we had never really used winter 

road condition data fused with other data sources.

 Found it needed to be cleansed and the event time 
stamps needed to be standardized.

 Iowa DOT has a lot of data

 We believe we have everything corrected and SAS 
has started re-running the model. 

 Hoping to restart UAT on 10/29/18.



User Interface
Map – Overview

Presenter
Presentation Notes
This is the main page after logging into the system
The most currently Analytical Run is loaded
Layers can be turned on and off to verify the Analytical Run
Each run is a “snapshot” of current road and weather conditions while the road was being modeled



User Interface
Map – Precipitation Layer

Presenter
Presentation Notes
Example of the Precipitation Layer being active



User Interface
Snow Plow Cam



User Interface
Modeled Road Segment

Presenter
Presentation Notes
When a modeled road segment is clicked a sidebar will come up and provide high level information on the road condition set by a Supervisor and the modeled road condition.
On the map itself if the road condition and modeled road condition map the road segment will be grey in color. If there is a mismatch, they will be colored orange.
In the sidebar there is a link to go into further details on the current road segment’s modeled road condition.



User Interface
Detailed Road Segment



Next Steps

 Review the historical winter storms

 Review the Mis-Matches

Reported Condition vs Modeled Condition 

 Determine Correct Condition

Reported vs Model vs Either 

 Fix any User Interface bugs and ease of use

 Process Live Data Starting October 15th 
(already started)



So, can it?

Can A.I. Take Over Winter 
Road Condition Reporting?

Jury is still out. 



Questions?

Sinclair Stolle, PE
Iowa DOT

Traffic Management Systems Engineer

Sinclair.stolle@iowadot.us

515-239-1933
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