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INTERSECTION TRAFFIC CONTROL  
COMMITTEE 
Meeting Minutes  

May 2, 2007  
 

ATTENDEES 
Brian Vitek St. Paul Joe Gustafson Scott County 
Ted Schoenecker Washington County Paul Zager HZ United 
Eric Drager Hennepin County Nick Erpelding RLK 
Tom Bowlin Bloomington David Hirsch Bolton and Menk, Inc. 
Dr. Henry Liu University of Minnesota   
 
LOCATION:  MnDOT Golden Valley, Conference Room 3 
 
Round Robin 
 
Tom Bowlin 
• Bloomington will be holding an open house to obtain resident feedback on two design options for the 90th & 

Nicollet (CSAH 52) intersection (two-lane roundabout or signalized intersection). 
 
Eric Drager 
• Various metro-area county signing and pavement marking personnel have been meeting periodically to 

discuss a variety of items.  Please forward to Eric and staff you would like on the meeting notification list. 
 
Brian Vitek 
• RODEL Training at Dakota Co. Technical College to occur on May 30 (24 seats all with computers) with a 

second class on May 31 if enough interest is generated. 
 
Nick Erpelding 
• Informed group of an Illinois (IDOT) signal project where Synchro software not allowed for analysis. 
 
Joe Gustafson  
• Scott County is down to two TS1 cabinets in stock and need four to five.  Will eventually move to TS2. 

o Hennepin County has all TS1. 
o Washington County has a need for additional TS1 replacements. 

 
Ted Schoenecker 
• Provided group with handout containing pg. 48-53 from research performed by the University of Minnesota 

on safety effects of left turn phasing options.  (Abstract and PDF of full document available for downloading 
at www.cts.umn.edu/Publications/ResearchReports/reportdetail.html?id=1124) 
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Topic I – Real Time Arterial Monitoring Study – Presentation by Dr. Liu from the U of MN 
 
Eric introduced Dr. Liu as the speaker for this topic.  Dr. Liu presented the group with a power point presentation 
titled “SMART-SIGNALS: Systematic Monitoring of Arterial Road Traffic Signals.” 
 
The goal of the project was to develop a systematic method for data collection and performance monitoring of 
traffic signals along arterial systems which historically have had less data available in comparison to freeway 
systems.  Project motivation arose from the 2005 National Traffic Signal Report Card, urban congestion costs, 
and favorable benefit-to-cost ratios shown for signal timing investments. 
 
In cooperation with Hennepin County, eleven traffic signals along the France Avenue corridor, from 69th Street to 
84th Street, were selected as the study site.  Industrial computers with 24 channel data acquisition cards were used 
as the data collection/recording devices in each of the eleven controller cabinets.  By working in parallel with the 
existing controller system to recording voltage changes (similar to a “black box”), events such as signal status, 
vehicle actuation and detector occupancy time were collected.  Performance measures such as speed, cycle, green 
time, red time, travel time, delay, queue, etc. could then be derived from these data events.  With the performance 
measures, problem locations could then be identified and system improvements made through signal 
optimization. 
 
The SMART system can be installed for an individual movement, phase, intersection or arterial system.  Data 
collection for the France Avenue corridor will continue until May 10, 2007. [New signal timing plans were 
developed and implemented on May 14, 2007 on 17 intersections between the TH-62 north ramp and 84th Street]. 
 
The “SMART-SIGNALS: Systematic Monitoring of Arterial Road Traffic Signals” power point presentation has 
been included with these minutes. 
 
 
NEXT MEETING 
The next meeting will be on June 6, 2007 at SEH Inc., St. Paul Office 
 
Tentative Meeting Agenda – Topic I: Update on RR/Highway Interconnect Implementation 
    Topic II: Traffic Signal Poles and Mast Arms 
    Topic III: Flashing LED’s at STOP controlled intersections 
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Performance MeasuresPerformance Measures

Direct
Indirect

Estimated Predicted

Isolated 
Intersection

occupancy, count, 
signal timing,  etc.

queue length, 
delay,  etc.

queuing delay,  
etc.

Arterial
flow rate, offset, 
etc.

num of stops, 
travel time, etc.

arrival flow, 
etc.

Network
vehicle-hours-
traveled, vehicle-
miles-traveled, etc.

network 
reliability, etc.

level of 
service, etc.
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DiagnosisDiagnosis

The proposed system is divided into 
four layers depending on the scope of 
the problem being diagnosed
o the individual movement layer
o the individual phase layer
o the individual intersection layer
o the individual arterial / network layer
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FineFine--tuningtuning

Ranking & 
Analysis Fine-tuneDiagnosis

Monitoring 
System

Problems

1

2

n

…

Verification 
& 

Validation

Field 
Installation

SMART-Signal Procedure

Signal 
Optimization

Verification 
& 

Validation

Field 
Installation

Data 
Collection

Arguments & 
Complaints

Conventional Procedures
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Travel Time Estimation
Offline assessment

BPR function, HCM, Webster formula
not suitable for dynamic traffic applications

Manual collection method
Probe: labor intensive, time-consuming, no continuous 
estimation
transit: site-specific, not reflect the true travel condition

Point traffic measure
assume space mean speed is a simple function of spot 
mean speed
hardly interpret the dynamic factors: signal & queue
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Main Idea
Send Virtual Probe, and record the experienced 
travel time by the virtual probe
The experienced travel time is supported by the 
high-resolution surveillance data from loop 
detector and signal status data from signal 
controller
Arterial travel time is the aggregation of link 
travel time, which is based on the time of arrival, 
and can be further decomposed into free flow 
travel time and intersection delay
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Intersection Delay Estimation 

n-1 n

A dummy vehicle is being sent to traverse the 
arterial corridor
Arriving at intersection n-1 at time τ
Meet two alternative signal states: green & red
Four cases: combination of queuing delay and 
signal delay
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Case 1 - No Delay

 )   (0)( 0 gtt Gd +≤= ττ
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Case 2 - Queuing Delay
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Case 3 - Signal Delay

) ()( )( 0 gttt Gsd +>= τττ
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Case 4 - Queuing & Signal 
Delay

)  ()()( )( 0 gtttt Gsqd +>+= ττττ
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Time-dependent Travel Time 
Estimation 
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Vehicle Trajectory
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Simulation ResultsSimulation Results
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Conclusion
The goal of this project is to develop an real-time arterial 
performance monitoring system
High-resolution data could be retrieved
Various performance measures could be calculated to monitor 
the signal system
Propose a virtual probe model to calculate time-dependent 
arterial travel time that fully utilizes available traffic 
information: detector data and signal status data
This research serves as a starting point of a long-term research 
effort to develop a systematic approach to collect, monitor, 
diagnose, fine-tune and audit the state-of-the-practice closed-
loop signal control systems
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