
Travel time savings and safety are often cited as the two biggest benefits of traffic signal priority 
control. 

U.S. Department of Transportation studies1 point to a 25 percent improvement in emergency 
response times when using signal preemption. More significant however, is the 70 percent 
reduction in intersection crash rates for emergency vehicles. 

These improvements are critical to public safety -- every second counts during an emergency 
response.

Knowing where you can improve safety and save the most time is crucial to optimizing your 
operations even further.

In late 2016, engineers from Global Traffic Technologies began looking at GPS location data 
logged by Opticom vehicle equipment on a second-by-second basis to see if they could pinpoint 
where slowdowns were causing delays to emergency response. The team expected to be able 
to show when and where delays occurred and use that data to build a case for traffic signal 
preemption improvements that help to reduce the variability of travel times along a designated 
route.

TESTING

To test their theory, a van driven by a GTT test engineer who traveled the length of Radio Drive in 
Woodbury, Minn. between 3rd Street North and Lake Road. The test consisted of two southbound 
and two northbound trips. The route included 12 signalized intersections in each direction. 

The van was equipped with an Opticom GPS-enabled 2100 vehicle unit. Preemption or priority 
was not requested or granted during this test. The Opticom vehicle equipment was only used for 
GPS data collection.

GTT staff conducted the Radio Drive test run on a weekday afternoon with normal, non-rush hour 
traffic and clear weather conditions. 

ANALYSIS AND RESULTS

During the test runs, GPS breadcrumbs were dropped and recorded to the Opticom vehicle unit 
and later uploaded to a database. The average speed was calculated to be 26.21 miles per hour. 
Data points were plotted to show a speed vs. time chart with corresponding intersections along 
the route (Figure 1).

In the case of an emergency response, you can assume that lights and sirens would result in 
faster travel times. 

However, each intersection would still pose significant safety risks, particularly if traveling 
against a red light. According to the U.S. Fire Administration’s Emergency Vehicle Safety 
Initiative handbook2, intersections are “the most common place where vehicles of all emergency 
disciplines are involved in a collision with another vehicle.”
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Every point that reaches zero along the X-axis in 
Figure 1 represents a stop at a red light intersection. 
These areas pose significant safety risks where cross 
traffic could collide with an emergency vehicle, even 
when using lights and sirens.

In addition to safety concerns, significant variability 
in travel time could be found within the four runs. 
Figure 2 shows the travel time for each northbound 
and southbound trip. Northbound Run 1 was 
completed at approximately the posted speed limit, 
while Southbound Run 1 took nearly twice as long. 
It should be noted that the northbound route takes 
traffic toward the interstate highway, whereas the 
southbound route flows into retail, residential and 
commercial areas. 

Reducing variability for public safety vehicles can 
result in more reliable response times, which can 
lead to better emergency response outcomes.

Take as an aggregate, the four runs along Radio 
Drive were completed in 32:03 at an average speed 

of 26.21 miles per hour. The average posted speed 
limit along Radio Drive is 50 miles per hour. With 
no slowdowns, the four runs could be completed in 
16:48.

Figure 3 shows the travel time savings that could be 
realized by increasing the vehicle speed along the route.

For public safety vehicles, a slow down of even a 
few seconds can be the different between containing 
a fire to a room of origin or saving someone’s life.

In addition to the time savings, the ability to reduce 
acceleration and deceleration helps to reduce wear 
and tear and maintenance issues. Vehicles are also 
more fuel efficient when traveling at a constant pace. 

Finally, the potential to reduce crash rates at 
intersections reduces the risk of injuries and 
fatalities of first responders and the general public 
during an emergency response. 

CASE STUDY

Figure 1: Speed vs. Time chart showing intersections (stops). Times shown in Coordinated Universal Time (UTC).

Global Traffic Technologies, LLC

7800 Third Street North 

St. Paul, Minnesota 55128-5441

1-800-258-4610

651-789-7333

www.gtt.com

Opticom and the GTT logo are trademarks of Global 

Traffic Technologies, LLC. Used under license in 

Canada. Please recycle. Printed in USA. © Global 

Traffic Technologies, LLC 2021. All rights reserved.  

79-1000-1622-0 (A)
TM

G L O B A L  T R A F F I C  T E C H N O L O G I E S

Figure 2: Trip breakdown by north/south runs showing 
travel time variability.

Figure 3: Travel times at various speeds along the 
route.

SPEED (MPH) TRAVEL TIME (MIN)
26.21 32.05

30 28.00

35 24.00

40 21.00

45 18.67

50 16.80
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