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It comes down to these two questions: 

• Do adaptive/smart/AI systems perform better?

• What is the benefit/cost ratio?
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Why Adaptive?

• Unpredictable traffic flow patterns: special events, 
incidents, preemption

• Excessive side street delays with conventional systems

• Resource/staff skill for signal re-timing efforts

• Safety considerations 
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How has adaptive system performance 
evaluation been done?

• Before-after floating-car runs (speed, stops)

• Limited data samples, e.g., 5 runs

• Reliability of data (not independent source)

• Quality of before signal timing (conventional 
system)
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Before-After Study Case Example
(9-Signal Corridor)

XX Ave - EB

XX Ave - WB



Page 5

Introducing CSPI or Quality of Signal Timing

• Orange County, CA firstly adopted 
this approach

• Score or grade based performance 
measure

• Based on travel time (or speed) and 
number of stops of floating-car runs

• A common base for comparison of 
any systems
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Corridor Synchronization Performance 
Index (CSPI)

60s
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Our Evaluation Cases and Assumptions

• CV Data from March 2023 by Wejo/StreetLight

• Midday on weekdays between 10:00-15:00

• Mainline probe vehicle GPS trajectories

• No side street delay and queues

Conventional System 
(Reno-Sparks)

Adaptive 
(California & 1 Other State)

• 15 corridors 
• 7-15 signals in each corridor
• 2-3 years old timing plans

• 19 corridors
• 4-12 signals in each corridor
• Unknown date of implementation

Site Characteristics
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CSPI Results

Conventional System
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CSPI Results

Conventional System
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CSPI Results

Conventional System
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Adaptive System
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CSPI Results
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OCTA Performance Reports
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A Case in OC

Green/Red Ratio

1.1
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Summary
• CSPI and G/R Ratio were used for the evaluation
• Evaluation period was midday on weekdays 
• Conventional systems in Reno-Sparks
• Adaptive systems in California and one other state

• Most adaptive systems did not outperform the conventional 
system

• Caution: not identical traffic and corridor characteristics 

• Other benefits? e.g., safety, congestion, driver experience….

Findings
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