
From Performance Evaluation to Signal Timing 
Optimization: Leveraging Connected Vehicle Data
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Questions you may have been asking…

• Given the %AoR, what is quality level (score)?
• Given the floating car runs, what is the quality (score)?
• Can we improve and how?

10%20%30%50%20%60%

40% 10% 20% 60% 20% 30%

7 signals, 1.5 miles, Speed limit 45 mph

ATSPM: % Arrival on Red (AoR)

Floating Car: EB-Avg. Speed=35 mph; # Stops=2
   WB-Avg. Speed=36 mph, #Stops=1
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Role of ATSPM 
• %AoR or %AoG
• Purdue Coordination Diagram
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Limitations:

• Link-based measure, not 
arterial-level performance

• No established criteria for 
corridor-level performance 
quality

• Unlikely to produce a 
timing recommendation
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Trajectory-based Performance
• Manual floating-car travel runs are still the 

predominant method for before-after studies
• What is missing?
• It does not tell if there is still room to improve.
• Small sample size and data is not from independent source

• Automated high-resolution vehicle trajectories from 
vehicle telematics
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Trajectories and CSPI
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The PM-Optimization Approach
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Obtain CV Data

Generate CSPI

Coding Timing Plans

Trajectories on TSD

Finetune/Optimization

Implementation and Evaluation

CV - Connected Vehicle (telematics)
CSPI - Corridor Synchronization Performance Index
TSD - Time-space Diagram
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Case 2. SH 249, TxDOT Houston District

MD Peak
14 Signals
AADT=45,000
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Case 2. SH 249, TxDOT Houston District
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Case 2. SH 249, TxDOT Houston District

$1,724,384
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Data Source Comparison: SH 249, TxDOT

StreetLight Compass Manual
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Questions? 
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