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Overview
• Signal Performance Measures

• Signal Data Sharing

• Waze Traffic Data

• Closest To Dispatching

• Autonomous Vehicles

• What’s Next For Frisco?



Road Map for SPM
• Detection Requirements for SPM

• Detection Setup Examples

• Detection Standard

• Example – Occupancy on Green

• Example – Phase Termination

• Example – Crowd Travel Time



Detection Requirements



Detection Requirements



Detector Requirements
• 11 Standard SPMs

• 4 of 11 with ATC controller 

• 3 of 11 with most stop bar detection 

• 4 of 11 with setback detection



Stop Bar Setup - Video



Stop Bar Setup - RADAR



Stop Bar - Magnetometers



Setback Setup - General
• Where to put the setback detection point(s)?  

Some things to consider:

– Performance Measures

– Dilemma Zone Protection

– Operational Efficiency

– Adaptive Control Needs



Setback Setup - General
• Performance Measures

– Ideal is farther back than the maximum queue 

length.

• Dilemma Zone Protection

– 5.5 seconds away 90% stop

– 2.5 seconds away 10% stop

• Operational Efficiency

– ~2.5 seconds (varies with speed & zone size)

• Adaptive Control Needs

– Works with what is best for other considerations



Setback Setup - General
• Performance Measures

• Dilemma Zone Protection

– 5.5 seconds away 90% stop

– 2.5 seconds away 10% stop

• Operational Efficiency

– ~2.5 seconds (varies with speed & zone size)

• Adaptive Control Needs



Setback Setup - General
• Performance Measures – another detection 

point could be added

• Dilemma Zone Protection – 3 second 

extension (gap time)

– 5.5 seconds away 90% stop

– 2.5 seconds away 10% stop

• Operational Efficiency – about 2.5 second 

extension

• One has to choose between dilemma zone 

and operational efficiency



Setback Setup - RADAR



Setback - Magnetometers



Detection Standard
• Standard for 

– Standard Intersection

– Diamond Intersection

– Box Diamond Intersection

• Detector Inputs

– Need 128 (8 BUIs) detector inputs.  

– 64 (4 BUIs) is not enough.



Detection Standard



SPM
• SPM presents data in ways not seen but

• How does a point on a chart relate to the 

traffic conditions?



Purdue Split Failure
• The chart versus the real world.

• Collected the data for Purdue Split Failure 

and recorded the approach for a day.



Purdue Split Failure



Purdue Split Failure
• Green dots are the occupancy ratio during 

the green

• Red dots are the occupancy ratio during the 

first 5 seconds of the red 



Case 1 – 0 to 30% GOR



Case 1 – 0 to 30% GOR



Case 2 – 30 to 80% GOR



Case 2 – 30 to 80% GOR



Case 2 – 30 to 80% GOR



Case 2 – 30 to 80% GOR



Case 3 – 80 to 100% GOR



Case 3 – 80 to 100% GOR



Use Case for GOR
• Changed from coordinated to free



Use Case for GOR

• Green is Free

• Black is Coordinated



Phase Termination
• The chart versus the real world.

• Collected the data for Purdue Split Failure 

and recorded the approach.



Phase Termination



Phase Termination



Phase Termination



Left Turn Cycle 1



Left Turn Cycle 2



Crowd Source Travel Time
• Received an email – 10 minute backup, 

horrible.

• Watched traffic and made a signal timing 

change.  Added 10 seconds of green.

– Did I make the right change?

– Did I change enough?



Crowd Source Travel Time
• Blue – Before, Orange – During, Gray - After



Crowd Source Travel Time
• 5 minute versus 15 minute data



Crowd Source Travel Time
• 5 minute versus 15 minute data.  



Machine Learning
• Determine what in the SPM data indicates a 

problem.  We need to gain experience.  

• Machine Learning – user provides feed back 

to the SPM module.  

– Yes that was a traffic signal problem or 

– No that was not a traffic signal problem.

• From SPM (manual) to ATSPM (automated)

– Data analytics that provide a “top 10 list” of 

problems, which are actually problems

– Don’t need false alarms
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