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Signal Analytics 
Tools to help an agency proactively manage and monitor traffic signals

Dashboard Intersection Analytics

Corridor Analytics Custom Reports

Web Based Tools
No data storage or 
software installation

Complete Coverage
Available at any 
signalized intersection 
in a network

Ready to Use
See performance measures 
without any infrastructure

2 https://inrix.com/products/signal-analytics/

https://inrix.com/products/signal-analytics/
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Original – Data from October 4-10, 2020 Update – Data from December 13-19, 2021

U.S. Signals Scorecard – April 2022 Update
https://inrix.com/signals-scorecard/
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https://inrix.com/signals-scorecard/archive/

https://inrix.com/signals-scorecard/
https://inrix.com/signals-scorecard/archive/
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Scorecard Methodology

• Step 1: Ingest sufficient, high quality GPS data 
• Step 2: Translate GPS readings into Trip Paths 
• Step 3: Generate Signal Performance Metrics
• Step 4: Scorecard Calculations

Four Steps
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Requires/Uses NO INFRASTRUCTURE

Requires/Uses NO SIGNAL TIMING DATA
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Scorecard Methodology

• Step 1: Ingest sufficient, high quality GPS data 
• Step 2: Translate GPS readings into Trip Paths 
• Step 3: Generate Signal Performance Metrics
• Step 4: Scorecard Calculations

Four Steps
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• Data computed in 15-minute increments
• Metrics used:

• Observed vehicle crossings
• Average control delay per vehicle
• Average arrival on green percentage

• INRIX Volume Profiles used to estimate 
penetration rate to scale up to estimated 
vehicle crossings 

• Intersections rolled up by state, county, 
metropolitan areas

• Local time used
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National Results Updated vs. Original
Signals Analyzed:

Observed Crossing/Signal:

Estimated Crossings/Signal:

Delay/Vehicle:

Daily Delay/Signal:

 Total Daily Delay:

Signals Crossed/Trip:

Signal Delay/Trip:

14%

13%

11%

8%

20%

37%

12%

24%
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2020 2021

Observed Crossings
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2020 2021

Estimated Crossings
Per Signal ‘ADT’  ~17,400 in 2020…~19,300 in 2021
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2021
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Percent Arrival on Green
Average POG same for both 2020 and 2021: ~62.8% 



Split Failures
Not Analyzed in Detail in 2020; overall ~50% increase per signal from 2020
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2020 2021

Delay per Vehicle (Level of Service)
Average D/V per crossing  ~16.9 secs in 2020…~18.3 secs in 2021
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2020 2021

Total Delay
Per Signal Total Delay/Day  ~82 hours in 2020…~98 hours in 2021
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Energy Metric Calculator

• Uses the following inputs: 
• Assumed Fleet Year
• Vehicle Volume
• Percentage of Heavy Duty Trucks
• Initial Average Control Delay
• Final Average Control Delay
• Urban or Rural Environment

• To Calculate: 
• Total Hours Saved
• Carbon Dioxide Equivalents
• Total Fuel Savings
• Other GHG reductions

Explore: https://inrix.com/green-calculator/

https://inrix.com/green-calculator/
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Estimation of Fuel and Emissions 

• 1 vehicle-hour of delay at signals in the U.S 
is estimated to result in:
• 7.05 pounds of CO2 equivalents
• 0.35 gallons of fuel

• Values based on EPA MOVES model
• Assumptions: 

• 2022 Vehicle Fleet
• 3.24% Heavy Vehicles (based on USDOT BTS #s)
• 1 gallon of fuel = 120,286 BTU (US EIA) 

Methodology
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If Annualized, Nationally…

• Total Impact of ALL Signal Delay
• CO2 Generated: 27.9 million metric tons
• Oil Used: 72.7 million barrels

• Impact of 1 second change in Average D/V
• CO2 Generated: 1.5 million metric tons
• Oil Used: 3.9 million barrels
• Can go up or down…same math

Carbon and Fuel Use Impacts of Signal Delay

Impact of 1.4 sec 
measured increase



Why Add Impact Elements?
Carbon

Sources:
- https://www.fhwa.dot.gov/bipartisan-infrastructure-law/docs/bil_overview_20211122.pdf
- https://www.fhwa.dot.gov/legsregs/directives/notices/n4510858/n4510858_t1.cfm
- http://realsolutions2.transportation.org/pages/GHGReductionSummary.aspx

https://www.fhwa.dot.gov/bipartisan-infrastructure-law/docs/bil_overview_20211122.pdf
http://realsolutions2.transportation.org/pages/GHGReductionSummary.aspx
http://realsolutions2.transportation.org/pages/GHGReductionSummary.aspx


Why Add Impact Elements?
Fuel Use/Prices

Sources:
- https://www.cnbc.com/2022/03/07/gas-prices-are-heading-to-a-new-all-time-record.html
- https://www.gasbuddy.com/charts

https://www.cnbc.com/2022/03/07/gas-prices-are-heading-to-a-new-all-time-record.html
https://www.gasbuddy.com/charts
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State Results



Appendix B – State Summaries



Maryland Summary
Left (Original), Right (Update)

22
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State Trends: Hours of Delay/Signal/Day
37 states with 10%+ increases

Oct 2020 Dec 2021



MPO/MPA Analysis
401 Areas Analyzed – 93% of Signals
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• MPAs/MPOs with…
• 100 or more signals analyzed: 

• 266, up from 254

• 500 or more signals analyzed:
• 79, up from 69

• 1,000 or more signals analyzed: 
• 45, up from 41
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Metro Area Trends: Hours of Delay/Signal/Day
39 areas with 10%+ increases
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Maryland MPO/MPA Summary
Left (Original), Right (Update)
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Maryland County Summary
Left (Original), Right (Update)
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Trends: Hours of Delay/Signal/Day
38 counties with 10%+ increases
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Tables (filtered for 1,000+ observed crossings/day)

• Top 25 Average Weekly LOS in Metro areas
• Top 25 Peak Demand Hour LOS in Metro areas
• AM peak LOS “F” in Metro areas (11 signals) 
• Top 10 PM Peak LOS in Metro Areas

• 81 Signals with LOS “F” 
• Top 10 Weekend Midday LOS Nationally

• 18 Signals with LOS “F” 
• Non-Metro Avg Weekly LOS (11 over 50 secs)
• Top 10 Avg Weekly vehicle split failure %

Highest Weekly Average Delay/Vehicle Intersection

‘Worst’ Intersections
Scorecard Update has 7 different tables, 92 intersections listed

21 states and 57 counties represented in the 92 ‘slots’

Disclaimer/Reminder…
Many reasons to make ‘the list’

However…none were in Maryland
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Interactive Map
All Intersections Analyzed are Clickable, with embedded Street View

Signals Scorecard Homepage:
https://inrix.com/signals-scorecard/

https://inrix.com/signals-scorecard/map

Added Detail in Update

https://inrix.com/signals-scorecard/
https://inrix.com/signals-scorecard/map
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Interactive Map
All Intersections Analyzed are Clickable, with embedded Street View

https://inrix.com/signals-scorecard/map

https://inrix.com/signals-scorecard/map
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That’s 241,181…What about the rest?
All Signals Tagged as such in OpenStreetMaps (OSM) is included…you can help fill gaps!
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Key Findings

• Revisit Original Scorecard Findings
• Signals contribute more to overall network delay than previously thought 
• Middays need more attention, ‘AM peak may need less’ 

• New Findings
• Travel patterns are on the way, but not yet at, the ‘new normal’
• Consider ‘time of year’ timing plans
• Signals and Climate – Part of the Solution…or the Problem?
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Reference Sites/Links

• US Signals Scorecard:
• Home Page: https://inrix.com/signals-scorecard/
• April 7, 2022 Webinar: https://inrix.com/resources/on-demand-webinar-inrix-u-s-signals-scorecard-april-2022-update/
• Interactive Map: https://inrix.com/signals-scorecard/map/
• Blog post: https://inrix.com/blog/signals-scorecard-insights/
• Original Scorecard Archive: https://inrix.com/signals-scorecard/archive/

• INRIX IQ Signal Analytics
• Product Page: https://inrix.com/products/signal-analytics/
• IQ Trial: https://iq.inrix.com/
• Videos:

• How it works: https://www.youtube.com/watch?v=jXiiiKasS9A&feature=youtu.be
• Intersection Analytics Module (w/CATT Lab): https://ritis.org/tutorials/videos/404397193

• References:
• FHWA’s ATSPM Home Page: 

• https://ops.fhwa.dot.gov/arterial_mgmt/performance_measures.htm

• Old Causes of Congestion Study: 
• https://ops.fhwa.dot.gov/congestion_report/executive_summary.htm#what_is_congestion

• USDOT BTS/TETC Coalition/UMD CATT Lab TDADS Study: 
• https://tetcoalition.org/projects/transportation-disruption-and-disaster-statistics/

https://inrix.com/signals-scorecard/
https://inrix.com/resources/on-demand-webinar-inrix-u-s-signals-scorecard-april-2022-update/
https://inrix.com/signals-scorecard/map/
https://inrix.com/blog/signals-scorecard-insights/
https://inrix.com/signals-scorecard/archive/
https://inrix.com/products/signal-analytics/
https://iq.inrix.com/
https://www.youtube.com/watch?v=jXiiiKasS9A&feature=youtu.be
https://ritis.org/tutorials/videos/404397193
https://ops.fhwa.dot.gov/arterial_mgmt/performance_measures.htm
https://ops.fhwa.dot.gov/congestion_report/executive_summary.htm#what_is_congestion
https://tetcoalition.org/projects/transportation-disruption-and-disaster-statistics/
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Thank You

Visit: https://inrix.com/signals-scorecard/
https://iq.inrix.com 

Contact: Rick Schuman
rick@inrix.com

INRIX U.S. Signals Scorecard


	INRIX U.S. Signals Scorecard�April 2022 Update
	Signal Analytics 
	U.S. Signals Scorecard – April 2022 Update
	Topics���Methodology��Results��Key Findings��For More Information…��Q&A��
	Scorecard Methodology
	Scorecard Methodology
	Topics���Methodology��Results��Key Findings��For More Information…��Q&A��
	National Results Updated vs. Original
	Observed Crossings
	Estimated Crossings
	Percent Arrival on Green
	Split Failures
	Delay per Vehicle (Level of Service)
	Total Delay
	Energy Metric Calculator
	Estimation of Fuel and Emissions 
	Carbon and Fuel Use Impacts of Signal Delay
	Why Add Impact Elements?
	Why Add Impact Elements?
	State Results
	Appendix B – State Summaries
	Maryland Summary
	State Trends: Hours of Delay/Signal/Day
	MPO/MPA Analysis
	Metro Area Trends: Hours of Delay/Signal/Day
	Maryland MPO/MPA Summary
	Maryland County Summary
	Trends: Hours of Delay/Signal/Day
	‘Worst’ Intersections
	Interactive Map
	Interactive Map
	That’s 241,181…What about the rest?
	Topics���Methodology��Results��Key Findings��For More Information…��Q&A��
	Key Findings
	Topics���Methodology��Results��Key Findings��For More Information…��Q&A��
	Reference Sites/Links
	Topics���Methodology��Results��Key Findings��For More Information…��Q&A��
	Slide Number 38

