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Opportunity

There are approximately 400,000 signalized 

intersections in the US ~ we need a systematic 

procedure for identifying operational problems … 

and fixing them using controller and probe data.



How to Improve the Situation?

How can we get useful 

data from the field?

How can we get useful 

information from the 

data?

How can we leverage 

information to improve 

signal operations?



Pooled Fund Study

Participants:

• Wisconsin  DOT

• Indiana DOT
• Utah DOT

• City of Chicago

• Minnesota DOT

• California DOT

• New Hampshire DOT

• Texas DOT

• Mississippi DOT

• Georgia DOT

• Pennsylvania DOT

• USDOT



Purdue University Research
Leader in research that has led to this 

ability along with partners

• Purdue, INDOT and controller 

manufacturers collaborate to 

develop data logging 

• Purdue develops performance 

measures based on data

• UDOT develops software and 

website to utilize the data and 

performance measures



High-Resolution Event Data Concept



http://docs.lib.purdue.edu/jtrpdata/3/

Controller Enumerations
Event Code, Event Description, Parameter

http://docs.lib.purdue.edu/jtrpdata/3/



High Resolution Data

Detector 5 ON

Phase 8 BEGIN GREEN

Phase 2 BEGIN RED





How Does It Work?

Server receives / stores data filesController with high-

resolution data logging

Communication Query Data

Website software queries server 

data and displays as graphs



System Requirements

Does NOT require Central Traffic Management Software

• High-resolution data logging controller

• Detection

• Communication

• Server

• Website



Types of Performance Measures

• Purdue Phase Termination

• Split Monitor

• Purdue Coordination Diagram

• Approach Delay

• Purdue Split Failure

• Purdue Link Pivot

• Pedestrian Delay

• Preemption Details

• Turning Movement Count

• Approach Volume

• Arrivals on Red

• Approach Speed

• Yellow and Red Actuations



Phase Termination



Split Monitor



Purdue Split Failure



Purdue Coordination Diagram

Arrivals during 

green

Arrivals before 

green



Approach Delay



Arrivals on Red



Turning Movement Counts



Red Light Monitoring



Alerts
• Daily email at 7 am

• Uses Purdue Phase 

Termination chart data

• Flags phases with > 90% 

max-outs on each phase 

between 1 am and 5 am

• Compare to previous day’s 

list; only phases with new 

flags are sent in email



Engineers can now 

directly measure

what previously 

could only estimate 

and model



What can Automated Signal 

Performance Measures do for you?
• Troubleshoot complaints and reduce wasted time for maintenance staff

• Identify problems more quickly – without waiting for the complaint call

• Operate & optimize system more efficiently

• Retime signals as needed, not on a schedule

• Communicate system performance to public & agency leaders

• Transition from reactive management to proactive signal management

• Truly MEASURE system performance



Future of Performance Measures?

• UDOT software is available on the FHWA Open Source 

Application Development Portal (OSADP) 
http://www.itsforge.net

• GDOT provided documentation for installation and 

use of the UDOT software

• Every Day Counts-4 Regional Summits late Fall 2016 –

ATSPMs major focus
• https://www.fhwa.dot.gov/innovation/everydaycounts/edc_4/

• FAST Act funding – Advanced Transportation and 

Congestion Management Technologies Deployment 
http://www.fhwa.dot.gov/fastact/factsheets/advtranscongmgmtfs.cfm

http://www.itsforge.net/
https://www.fhwa.dot.gov/innovation/everydaycounts/edc_4/
http://www.fhwa.dot.gov/fastact/factsheets/advtranscongmgmtfs.cfm


Questions?

Susan Langdon, PE, PTOE

Susan.Langdon@stantec.com

Stantec – Richardson, TX

214.468.8200

mailto:Susan.Langdon@stantec.com




Approach Speed



Approach Speed



https://www.youtube.com/watch?v=Yf1ZtDA8Edw

Offset Optimization Using Link Pivot Algorithm

https://www.youtube.com/watch?v=Yf1ZtDA8Edw


Executive Reports & Prioritizing

Are signal operations improving, staying same or declining? By how much?

How does agency most effectively priority resources and workload?

What are areas of most need?

Regional, corridor and intersection summaries available.



System Requirements

Controllers
• Econolite cobalt – any version

• Econolite ASC3 – v2.50+ & OS 1.14.03+

• Econolite 2070 with 1C CPU Module V32.50+

• Intelight Maxtime V 1.7.0+

• Peek ATC Greenwave 03.05.0528+

• Trafficware 980ATCV 76.10+

• Siemens M50 Linux & M60 ATC (ecom v 3.5+, 

NTCIP V4.5+)

• McCain ATC Omni eX 1.6+



System Requirements

Detection

Any detection will work - loops, pucks, video, 

radar.  

Speed metric requires radar detection.



System Requirements

Communication

Can be accomplished in many ways, including 

fiber optic cable, wireless radio, cable or 

telephone providers, cell modem, satellite, twisted 

wire pair, even site visit to manually download.



System Requirements

Operating Systems and 

Software

The software runs on Microsoft Windows Servers. 

The database server is a Microsoft SQL 2008 or 

later; large systems will require Enterprise 

Edition.



System Requirements

Storage and Processing 

Requirements

Detector data uses about 60% of the storage 

space, so the number of detectors attached to 

a controller will have a significant impact on 

the amount of storage space required. 

Data storage will require approximately 12 MB

per controller per day for 8 phase operation 

with detection on all approaches.



System Requirements

Website

http://udottraffic.utah.gov/signalperformancemetrics/

http://udottraffic.utah.gov/signalperformancemetrics/


Purdue Travel Time



Approach Volumes
Stop Bar Detection



Approach Volumes
Stop Bar and 

Approach

Detection






