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2004 Version 2019 Update
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• 'Typical’ day
• Limits traffic volume variability
• Network traffic volume inconsistency
• Usually excludes impacts of adverse 

weather conditions and incidents
• Analysis input conditions often do not 

correspond to any actual day

• GEH ‘statistic’
• Some subjective calibration 

criteria (e.g., “To analyst’s 
satisfaction”)

• 365 days of data
• Accounts for full year of traffic volume 

variability
• Includes impacts of adverse weather 

conditions and incidents
• Can also include other factors as desired 

(e.g., work zones)
• Use cluster analysis

• Identifies logical groupings of conditions 
for given performance

• Identifies days within clusters with  
conditions representative of the given 
cluster

• Variation envelopes and acceptability 
criteria for simulation calibration
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Conceptual Overview of 
Cluster Analysis Process

• Method to automatically sort 
items into similar groups
• Typically without a priori specification 

of group settings
• Unsupervised learning method; i.e., no 

training data set and data are not 
“labeled”

• Grouping is based on similarity of data 
attributes

• ‘Similarity’ often defined by distance to 
cluster centroid
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2019 TAT Vol. 3 
Recommended Data Items

Traffic Volumes
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2019 TAT Vol. 3 
Recommended Data Items

Weather Events
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2019 TAT Vol. 3 
Recommended Data Items

Incident Events
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2019 TAT Vol. 3 
Recommended Data Items

Travel Times



10

2019 TAT Vol. 3 
Recommended Data Items

Bottleneck 
Throughput Volumes
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2019 TAT Vol. 3 
Other Potential Data Items

Work Zone Activity



12

2019 TAT Vol. 3 
Other Potential Data Items

Special Events
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Data Aggregation

• The disparate data sets must 
be aggregated into a single 
dataset to facilitate the 
calculations



Data Aggregation

• For example…

TAT Vol. 3, 2019 Update
Table 1. Data Assembled for Travel Conditions Identification
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2019 TAT Vol. 3 Process Guidance

• Generally silent on:
• Data collection, formatting, and management process
• Data QC process
• Identification of bottlenecks and determination of bottleneck throughput

• Statistical software tool used for example calculations, WEKA, 
(https://waikato.github.io/weka-wiki/), is somewhat obscure in the U.S. 

https://waikato.github.io/weka-wiki/
https://waikato.github.io/weka-wiki/
https://waikato.github.io/weka-wiki/
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2019 TAT Vol. 3 
Adoption
• From page 2…

• Synthesis findings indicate that responding DOTs most 
often use their own state-specific guidance (19 DOTs), 
followed by ad hoc project-based decisions (15 DOTs) 
for the calibration of operational traffic simulation 
models. 

• 6 responding DOTs primarily use the 2004 version of 
the TAT.

• 4 responding DOTs primarily employ the 2019 version.

• 5 responding DOTs use resources from other states. 

• Although there is general movement toward the use of 
the guidelines in the 2019 TAT, data availability for the 
cluster analysis is viewed as a significant challenge to 
broader implementation.

Henry Brown, Praveen Edara, Dae Yeol Chang, Britton Johnson 
(Hammit), and Ahmad Abdallah. Practices for Operational Traffic 
Simulation Models. National Academies Press, Washington, D.C., 
May 2025. ISBN 978-0-309-73560-5. doi: 10.17226/29076. URL 
https://nap.nationalacademies.org/catalog/29076.



Software Tool 
Development

• WSB is developing a purpose-built 
software tool to reduce burden of 
performing 2019 TAT Vol. 3 cluster analysis 
process

• Initial effort is being done in support of 
Reno ‘spaghetti bowl’ operations analysis 
for Nevada DOT

• Building upon several previous software 
development efforts and adding cluster 
analysis process
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Software Tool 
Development
• Development and 

management of FDOT 
Central Data Warehouse 
(aka STEWARD) before 
turning over to RITIS

• Automate downloading of data from FDOT SunGuide system
• Transform data
• Perform data quality checks
• Calculate performance measures
• Generate reports
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Software Tool 
Development

• Detector and probe 
vehicle data 
processing software
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Software Tool 
Development

• HCM TTR and 
ATDM analysis 
software
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Software Tool 
Development
• Bottleneck identification 

and throughput 
calculation software



22

Software Tool Development 

• Cluster analysis and variation envelope calculations will be incorporated
• No need for Excel spreadsheets
• No need for separate statistical analysis software
• Thus, an all-in-one purpose-built software tool
• Written in C#/.NET—among many advantages, it offers much faster 

execution speed over scripting type languages such as Excel VBA and 
Python

• Tool can eventually be customized to meet needs/desires of other DOTs 
or agencies
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Software Tool Development—
Future Possibilities 
• With this purpose-built software tool, agencies may be more likely 

to apply the 2019 method
• Such a tool can facilitate further evaluation of the 2019 method, for 

example…
• Quality of simulation calibration results relative to 2004 approach
• Cluster analysis method variations (initial clustering, stopping criterion, 

partitional vs hierarchical vs Bayesian algorithms, etc.)
• Variation envelopes and acceptability criteria for simulation calibration

• Additional application areas (e.g., TSMO, IJR, TTR)
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Software Tool Development
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Software Tool Development



26

Software Tool Development
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Software Tool Development



THANK YOU
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