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Today’s Presentation

• A brief introduction to signal 
analysis

• Use cases: how are agencies 
using Signal Analytics?

• Updates: what’s new and 
coming soon

• Time for questions
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Improving Operations with 
Traffic Signal Performance Measures

Benefits
• Issues can be identified quickly
• Proactive instead of reactive response
• More efficient traffic signal operations
• Data to communicate outcomes
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Improving Safety and Sustainability Measures

Reduction of Fuel Consumption and GHG Emissions

• Inst. of Transportation Engineers (ITE) estimates that 
properly timed signals decreases fuel consumption by 6% 
to 9%

• Aligns your with IIJA SMART program

Improve Safety

• Where queues exist, correlation to safety issues

• Reducing split failures, reduces more aggressive driving 
behaviors

Reduce Delay

• Recent calculations indicate that traffic signals account for 
roughly 9.3 million vehicle hours of delay per year in 
Oregon

• ITE reports,signal retiming projects reduce motorist delay 
by between 15% to 37%.

SOURCE: HRG Report on Traffic Signal Retiming Cost Benefits
Visit: https://congestion-causes.ritis.org/

https://www.hrg-inc.com/benefits-of-traffic-signal-retiming-outweigh-costs-401/?msclkid=12a14ba9c5b211ecbc261c79de279532
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ImplementDesign

Traditional Traffic Signal Timing Processes

• Complaint
• 3-5 Year Retiming

• Hire a consultant
• Collect data and 

build models
• Program
• Fine-Tune
• Evaluate

Move on to the 
next corridor or 
signal when 
triggered by 
complaint or next 
retiming cycle

Trigger Done?
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Performance-Based Traffic Signal Timing

Monitor Signals Identify Issues Deploy FixData Suggests 
Solutions

Rinse and Repeat!
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Traffic Signal Performance Measurement

Bottom-Up Approach

Start with high-resolution detector data…

Derive traffic performance metrics

Top-Down Approach

Start with high-resolution vehicle data…

Derive intersection performance metrics

No roadside infrastructure needed
Rapidly scalable anywhere in the nation
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WHAT IS SIGNAL ANALYTICS
The Data

• 3 to 5 second frequency vehicle waypoints collected from connected vehicles
• Snapped to a free, open, and global map

The Metrics
• Individual vehicle waypoints are used to determine the travel time of a vehicle 

moving through an intersection
• Other vehicle attributes include turning movement, vehicle stop, approach 

speed, or vehicle split failure and volume

The Tools – Cloud-based Solution as a Service
• Agency defines number of intersections to license
• Collaboration between CATT Lab and INRIX
• Aggregate the performance measures by intersection
• Report summary metrics over various time periods
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High Fidelity Trajectory Data – Intersection Insights
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THE METRICS – FROM EACH VEHICLE

Metrics for each vehicle
• Travel Time 

• Approach Speed

• Vehicle Stop

• Vehicle Double Stop

• Movement (Left, Thru, Right)

• Volume
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THE METRICS – INTERSECTION BUSINESS LOGIC
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CORE USE CASES – SIGNAL ANALYTICS

 Safety and Emissions
• Reducing split failures, reduces idling
• Where queues exist, safety issues arise

 Project prioritization
• Scan the entire traffic signal network to 

focus on problem intersections
 Performance

• Identify underperforming intersections
• Discover and measure iterative changes to 

signal timings 
 Before and After studies

• Did the retiming have a positive outcome 
 Traffic Models

• Validate the results of traffic modeling or 
simulation software
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Two Complimentary Applications

INRIX IQ
Daily System Dashboard

CATT Lab Signal Analytics
Deep Dive Analytics

signals.ritis.org
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Signal Analytics Analysis Options…

• Scan for issues
• Compare intersections across a region

Intersection Analysis
• Deep dive into intersection performance
• View one intersection at different times 

of day and different days of week

Intersection Matrix

Data Available for Washington County, OR
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Intersection Analysis

Intersection 
Analysis



View Movements by Intersection



Filter Movements by Intersection



Movement Metrics - Side by Side
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Aggregation Levels for Signal Performance Metrics
By default, data is presented by 

movement. Click the tabs near the 
top left of the screen to aggregate 
data by approach or intersection. 
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Intersection 
Matrix
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Intersection Matrix
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Intersection Matrix
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Might be special case on 
Fridays after lunch

Intersection Matrix
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FUTURE: Application Enhancements

• Easier options to select standard time periods
• Performance improvements for report run time



28

FUTURE: Additional Data Visualizations

Recommend using 
these colors and bar 

values

Control Delay Over Time
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Use Case 1: How are the signals in my county performing?
Washington County, OR

“Is there a way that I can rank the performance 
of my traffic signals across my entire county?” 

“Can I see how much conditions change month 
by month?”

Solution: Use the Signal Analytics 
Ranked Intersection Table

Consider ranking by weekday split 
failures
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Selecting the intersections in my county…
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Sort the ranked intersection movement table by split failures
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Countywide Analysis
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There are a lot more split 
failures on that left turn 
movement. What would 

happen if I extended the max 
time for that movement? 

Let’s take a look at the intersection diagram…
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Before
(Jul. 22 – Aug. 11)

After
(Aug. 13 – Sep. 2)



37

Use Case 2: How do I compare conditions before 
and after a signal timing change? 
City of Austin, TX

Solution: Use the Signal Analytics to 
compare split failures, control delay, 
and percent on green over time

“How can I measure changes to intersection performance if 
I don’t have detection on all my approaches?”

“Using corridor travel times to measure signal timing 
improvement can be good, but sometimes it seems they 
don’t tell the whole story. Are there additional measures I 
can use?”
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Selecting intersections on McNeil Dr.…
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Before retiming
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After retiming
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Downloading Data
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Source: Kimley-Horn

Little 
improvement in 
travel time

Significant  
improvement in 
control delay 
and split failure 
rate
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Signal Analytics Resources

Resource Links
• Video Tutorials: 

https://ritis.org/tutorials/videos/

https://ritis.org/tutorials/videos/634641555
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