
Wisconsin Signal Timing Optimization Project:  
New Program, Proven Strategies

2023 ITS Wisconsin Conference

Southeast Region Systems Operations Chief and Supervisor

October 19, 2023

Brian Roper, PE & Heather Sackman, PE



WISTOP Presentation Outline

• Introduction and Context
• Proven Strategies – Decades of Evidence
• Funding Evolution – Decades of Commitment
• WISTOP:  A New Program for Retiming Signals
• WISTOP:  A New Program for Replacing Equipment
• WISTOP:  Regional Programmatic Approach



Introduction and Context



1990s Call To Action (?)
Coast-to-Coast Scan – States & Cities
• Budgetary Constraints
• Insufficient Staff
• Lack of Technical Expertise
• Obsolete Equipment
• “Well-operated and (well)-maintained signal 

systems are vital to IVHS”



Nearly 3 Decades Later…“ Please hold”
Coast-to-Coast Scan – States & Cities
• Budgetary Constraints
• Insufficient Staff
• Lack of Technical Expertise
• Obsolete Equipment
 Interoperability
Cybersecurity

• “Funding & state/local Leadership… 
Influenced…abilities to realize benefits”



“Insufficient Staff” – a practical illustration
January 2023

• “Budgetary constraints”
• A 7-person unit down to 3
Decades out the door
1 recently promoted

• Consultant assistance
• Similar with electricians
6 vacancies past 2 years



“Budgetary Constraints” – the inevitable result
March 2022

• Insufficient staff
Timing Reviews 

overdue
• Lack of expertise
Learning curve

• Obsolete equipment
O & M inefficiencies



Proven Strategies – Decades of Evidence



Energy Crisis - FHWA Provides a Road Map
1980-82

• Objectives
Data on timing optimization
Define resources & make it “easier to do”

• Approach
Developed TRANSYT-7F software
11-city pilot (including Milwaukee)

• Outcomes
Reduced delay, stops, fuel consumption
Public reacted favorably



Late 1980s - State DOTs Green Light Projects  

• 19 demonstration projects
• Reduced delay, stops, fuel consumption
• Significant travel time savings

How I spent my summer vacation - 1987



Late 1980s – State DOTs Green Light Projects

• 464 signals in SE VA
• Reduced delay, stops, fuel consumption
• Significant travel time savings
• Significant reductions in emissions
HC, CO, and NOx

• Similarity between “WISTOP” and 
“VASTOP” not coincidental

How I spent my summer vacation - 1990



Early 1990s – CMAQ Paradigm Shift
Congestion Mitigation and Air Quality 
• Focus on emissions reductions
VOC, CO, and Nox

• Signal improvements eligible
Equipment and timing

• Signal improvements effective
Some of Indiana’s highest reductions in first 

6 years of the CMAQ program



SAFETEA-LU & MAP-21 Reaffirm Results
Late 2000s and mid-2010s • Are CMAQ signal 

projects effective?
SAFETEA-LU?  Yes
MAP-21?  Yes

• Significant CO 
reductions
Equipment
Timing

• Geometric proofs



Funding Evolution – Decades of Commitment



Exxon Overcharge Fund – 1980s into the 1990s
Conserving Energy thru Signal Timing Improvements

• Price Control Violations between Jan 1975 and Jan 1981
• Mar 1983 - $2.1 billion in restitution ordered (indirect)
• Mar 1986 – Distributed to states proportional to consumption
Required to use on energy conservation (carbon reduction)
Many states used for signal retiming and/or modernization

• States also estimated congestion mitigation & air quality benefits  



Intermodal Surface Transportation Efficiency Act
                                                (ISTEA) 12/18/1991

“Landmark – 
beyond 

highways”

• 6-year law – FY 92-97 
• Created “Congestion 

Mitigation & Air Quality” 
program
 Improve traffic flow
 Improve signalization



Signals and ITS Standalone Program 
                                      (SISP) 6/24/2013

Needed Ops Support
• $10 million annually
• 10 project types, including
• Traffic signal…
 Install
Rehab
Retrofit
Retiming

• Highly competitive



Infrastructure Investment and Jobs Act
                                                      (IIJA) 11/15/2021

30 years after 
ISTEA

• 5-year law
• More funding
• More grants
• More programs



Carbon Reduction Program (CRP) 4/21/2022
4 months later - guidance

• Projects to reduce 
transportation emissions

• Eligible activities include
 Improve traffic flow
Eligible under CMAQ
No new capacity

• Five sub-categories
4 based on population
1 “flexible” – WisDOT use



SEWRPC’s Transportation Improvement Program
                                   (TIP)     5/18/2023

13 months later:  idea to funded project

• WISTOP
• CRP with SISP match
• FFY 23 – Delivery
 Internal
Consultant

• FFY 24 – Equipment
Staggered orders



WISTOP:  New Program for Retiming Signals



Intersection Data Collection
Counts and Crashes

• Turning Movements
Around 90 weekday (13-hour)
Around 80 weekend, special, or 

holiday (8-hour)
• Crash Data Screen
Network scan of all 525 signals
Narrow focus on select locations



Signal Timing Parameters

• Existing SER
Around 400 signals

• Best practices
MUTCD
Next-gen Timing

Recommend and Review



Synchro Models
Develop times 400

• Existing Year
Analyze up to 4 

periods
AM, PM, Sat, +1

• Traffic Responsive
Around 72 signals

• All models current
Consistency
Quality



Timing Plan Development and Implementation
Consultant develop/observe; WisDOT implement

• Five timing plans
4 peak and 1 off period
Centracs summary

• Traffic responsive plans
6 corridors +?
6 periods

• Observe and modify



Data Archiving and Organization
Identify, Plan, and Execute

• What / Where / When / Why?
• Archiving for:
Effectiveness & efficiency
Knowledge retention & transfer



WISTOP:  New Program for Replacing Equipment



Equipment

• Signal Equipment Upgrades
Cabinets
Controllers
Communication

• Asset Management
Field Verification
VUEWorks



TS1 and TS2 Cabinets



Wiring (and Maintenance) Simplified



Signal Controllers – Echoes of the Past



Signal Controllers – Pathway to the Future



Signal Communication
50 Intersections; All Remote



Asset Management – Verify as-builts



Asset Management – VUEWorks



WISTOP: Regional Programmatic Approach



SE Region Internal and Consultant Team
Project Managers – Jarrett Gates & Pat Hawley



WISTOP Schedule
Team’s Program Plan Lays Foundation For Success



Ongoing Data Collection
Coordination with Region Counting Leverages Resources 



6-Year TIP - Traffic & Equipment Impacts
Moving parts

• Traffic
State & Local 
Direct or Detour
Duration

• Equipment
 Improvement $
Phased vs.
Time & Swap



Questions?
• Brian Roper, P.E.
SER Systems Ops Chief
414.750.7455
Brian.Roper@dot.wi.gov 

• Heather Sackman, P.E.
SER Systems Ops Supervisor
414.750.3233
Heather.Sackman@dot.wi.gov  

mailto:Brian.Roper@dot.wi.gov
mailto:Heather.Sackman@dot.wi.gov
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