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Applications of INRIX Traffic Signal Analytics Data 
Applications of INRIX Signal Analytics data are wide ranging from an areawide, corridor, and individual 
intersection perspective.  Data can be archived so that year over year comparisons can be made for each of 
these spatial levels.  Also, Cities can dive deep into performance at intersections and corridors to report on 
changes (e.g., year over year, before and after projects, etc.).  Before and after studies can be used to fulfill 
requirements for federal projects.  This data can be used to assist with the prioritization process for 
Metropolitan Planning Organizations (MPOs) and other regional authorities are tasked with prioritizing signal 
timing projects as well as other types of projects for a region.  While detection equipment is necessary to 
operate traffic signals, this data source provides an opportunity to effectively manage resources and 
significantly reduce internal data collection and processing. 
 

Corridor Level Traffic Signal Performance 
This effort did not evaluate traffic signal performance measures at the corridor level for all urban areas, but an 
example corridor was assessed as a proof of concept for use of this data at a corridor level.  The example seven-
mile long corridor has an ADT of approximately 40,000 to 60,000 vehicles under normal traffic conditions, and 
includes a single point urban interchange at the west end, a diamond interchange at the east end in addition to 
19 signalized intersections in between. The remaining 19 intersections are a mix of arterial, collector and 
driveways and are spaced between ¼ and one mile apart.  The density of the signals gets higher starting at 
intersection 8 where nearly every intersection is ¼ mile apart, whereas on the east end signals are between 1 
mile to ½ mile spacing. The traffic signals along the corridor with approximate spacing and intersecting roadway 
functional classification are shown in Exhibit B-1. There are a variety of land uses along the corridor that range 
from residential, to office, to commercial including intense commercial development and a regional mall on the 
west end served by signals 17-21.  So, this example corridor helps in assessing the effects land use might have 
on signal timing. 
 
Exhibit B-2 includes information about traffic signal spacing, land uses, and traffic signal performance measures 
(weekday data only) for each intersection along this corridor.  Additionally, average delay per vehicle, percent 
arrivals on green, traffic signal efficiency index, and weighted level of service for each intersection along the 
corridor are presented in Exhibits B-3 through B-6.  Key takeaways from this analysis are as follows: 

• As expected, overall signal performance is much lower (arrivals on green less than 50%) at arterial-
arterial intersections, especially where commercial development is most dense with grocery store and 
regional mall. The least delays are at the collector street intersections with residential and light 
commercial or mixed-use land uses. 

• Traffic signal performance is extremely high (arrivals on green of 70% or higher) at arterial intersections 
with collector roads and driveways because the heavy flow of traffic along the arterial is able to be 
served with most of the green time for each cycle, and sometimes the entire cycle if there is no side 
street traffic. 

• Traffic signal performance along this corridor appears to be independent of signal spacing, as the 
intersections that are spaced further apart (intersections 3 through 8) had comparable performance 
measures when compared with more closely spaced similar intersections (intersections 9 through 22). 

• The split failures – the proportion of vehicles not getting through the intersection on the first green 
light – are low for all the intersections. Worth revisiting here is that this is one week of data in October 
2020 when many schools were still providing virtual options, and a lot of people were still working from 
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home so there was less traffic demand and shorter lines at the signals.  One other thing to point out 
though is that INRIX is not considering vehicles outside the intersection influence area discussed earlier, 
so some very long queues – more than 150 m upstream – are not accounted for in the split failure 
count and this value may be artificially low or underestimated.  There is however an INRIX corridor tool 
that takes this into consideration when conducting a corridor analysis, so the information is available. 

• This dataset is useful for understanding traffic signal performance for intersections along a corridor to 
alert traffic engineers of potential areas that need closer evaluation. 

• While this dataset cannot replace the need for detection equipment to serve as the “eyes” of the traffic 
signal controller, it can serve as a tool for traffic engineers to easily aggregate data and calculate easy 
to understand performance measures. 

• One challenge for traffic engineers developing signal timing plans is when corridors cross jurisdictional 
boundaries.  This dataset can provide the ability to measure performances for a corridor in multiple 
jurisdictions, regardless of equipment used by each agency along the corridor.
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Exhibit B-1.  Sample Corridor Intersection Information 
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The data for percent arrivals on green tend to follow the same pattern as the delay data, with the exception of 
intersection #20 down towards the bottom of Exhibit B-2.  This could be because the cross streets at this 
intersection are a combination of a collector street and a driveway and the results are aggerated over all the 
weekdays. 

The two traffic signal efficiency index numbers – a measure of the relative likelihood of arriving on a green 
versus red signal indication – are also about the same with the low split failure rates.  Based on this data, 
drivers arriving at intersection #13 are over 9 times more likely to arrive on green versus red. At intersection 
#18, the traffic signal efficiency index is 0.69, so drivers are in fact more likely to arrive on red than green – 
nearly 1.5 times more likely. 

Finally, for the weighted LOS data shown in Exhibit B-2, the lower the number the better the level of service 
provided.  LOS is another measure to help tell the story on how a signal is operating, but because the letters 
cover a range of delay values, performance measures like the TSEI provide more detailed insight for both traffic 
engineers and the public on how the signal is operating. 

Exhibit B-2.  Sample Corridor Traffic Signal Performance Measures 

 
 
  

1 0 Freeway Ramp 19.75 54.0% 46.0% 0.2% 45.9% 1.17   1.18 2.44 Dense Commercial

2 0.2 Freeway Ramp 18.53 57.6% 42.4% 0.1% 42.3% 1.36   1.36 2.32 Dense Commercial

3 0.25 Collector 18.29 57.0% 43.0% 0.3% 42.7% 1.33   1.33 2.28 Residential/Commercial (Grocery Store)

4 0.5 Collector 7.77 82.2% 17.8% 0.0% 17.8% 4.61   4.61 1.26 Residential/Small Commercial

5 0.25 Arterial 26.60 43.1% 56.9% 0.2% 56.7% 0.76   0.76 2.94 Residential/Small Commercial

6 0.5 Collector 7.68 80.9% 19.1% 0.0% 19.1% 4.22   4.22 1.28 Residential

7 0.5 Arterial 26.41 44.0% 56.0% 0.5% 55.5% 0.79   0.79 2.90 Mixed Use

8 1 Arterial 26.80 44.7% 55.3% 0.3% 55.0% 0.81   0.81 2.96 Medium Commercial

9 0.25 Collector/Driveway 5.50 87.9% 12.1% 0.0% 12.1% 7.25   7.27 1.09 Mixed Use

10 0.25 Collector 8.95 76.2% 23.8% 0.2% 23.6% 3.20   3.22 1.40 Mixed Use

11 0.25 Collector 11.36 74.7% 25.3% 0.0% 25.3% 2.95   2.96 1.65 Mixed Use

12 0.25 Arterial 33.55 37.9% 62.1% 0.5% 61.6% 0.61   0.61 3.35 Dense Commercial

13 0.25 Collector 5.05 90.1% 9.9% 0.1% 9.8% 9.14   9.21 1.04 Medium Commercial

14 0.25 Collector 12.49 70.9% 29.1% 0.0% 29.0% 2.44   2.44 1.76 Medium Commerical/Multi-Family

15 0.5 Arterial 35.01 35.4% 64.6% 1.2% 63.4% 0.55   0.56 3.48 Medium Commercial (Grocrery Store)

16 0.25 Collector 9.19 76.1% 23.9% 0.1% 23.8% 3.19   3.20 1.45 Medium Commercial/Multi-Family

17 0.5 Collector 9.29 80.0% 20.0% 0.1% 19.9% 4.00   4.03 1.46 Dense Commercial

18 0.25 Arterial 35.70 40.5% 59.5% 0.5% 59.1% 0.68   0.69 3.50 Dense Commerical/Regional Mall

19 0.25 Collector 31.07 39.8% 60.2% 0.4% 59.8% 0.66   0.66 3.19 Dense Commerical/Regional Mall

20 0.25 Collector/Driveway 22.59 62.7% 37.3% 0.7% 36.6% 1.68   1.72 2.61 Dense Commerical/Regional Mall

21 0.25 Arterial 39.45 39.0% 61.0% 1.3% 59.7% 0.64   0.65 3.69 Dense Commercial

22 0.25
Single Point Urban 

Interchange
28.80

54.8% 45.2% 0.0%
45.2%

1.21   
1.21 3.07 Dense Commercial

Land UsesIntersection # 
TSEI 

(Raw)
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(Adjusted)

Traffic Signal 

Weighted LOS
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on Green

% Arrivals 

on Red

% Split 

Failure
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Exhibit B-3.  Average Delay Per Vehicle by Intersection  

 
 

Exhibit B-4.  Percent Arrivals on Green by Intersection 

 
 

  



 
 

 
 

6 

Exhibit B-5.  Traffic Signal Efficiency Index by Intersection 

 

Exhibit B-6.  Weighted Level of Service by Intersection 
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Recognizing that traffic patterns and signal operations change throughout the day, researchers delved a little 
further into what that meant for the performance measures.  Exhibit B-7 shows an example for average delay. 

The straight dashed lines in the middle of the charts indicate median values for different times of day.  The 
black line in the center is the median delay for the overall corridor for the whole day.  Unsurprisingly with 2020 
COVID traffic data, the median AM delay is lower and shown in the green.  The mid-day delay shown by the 
orange line is slightly above the all-day median delay and the PM peak corridor delay is at the top in red. 

This analysis also provides opportunities to look at how individual intersections perform. The color scheme 
stays the same, but different shapes help delineate the different time periods. It can be seen that the delay 
levels are more spread out throughout the day on the west end of the corridor where there is intense 
commercial development. The delay tends to be more constant throughout the day as we travel eastward 
where there are more residential areas. 

Interestingly, there are a handful of locations where the mid-day delay is larger than the PM peak delay.  These 
could be locations where people are venturing out to run their errands mid-day or lunch time. 

Exhibit B-7.  Avg Delay Per Vehicle by Time of Day by Intersection 

 

As discussed earlier, the density of the signals started to pick up after intersection 8. In Exhibit B-8 we can see 

that the arrivals on green does not seem to be impacted by the more closely spaced intersections until the 

regional mall area. There is good progression between intersections #9 and #17, with the exception of two (#12 

and #15), which are both arterial street intersections.  In these cases, the cross street may be a higher priority 

corridor and these are programmed stop locations. It may also be that the lower percent arrivals on green is 

actually for vehicles on the cross streets since the performance measure data is collected for all approaches to 

the intersection. 



 
 

 
 

8 

Exhibit B-8.  Percent Arrivals on Green by Time of Day by Intersection 

 

Exhibit B-9 shows the traffic signal efficiency index for each intersection. As a refresh to the earlier discussion 
on this index, an efficiency index value of 2.0 means that a vehicle is twice as likely to arrive at an intersection 
on green versus red, and therefore, this index is a measure of signal coordination. 

About half of the intersections have an efficiency index above 2.0 for at least one part of the day – showing 
good coordination. There are a couple of outperforming signals with TSEI values near 12.0 for the AM peak and 
above 6.0 for the whole day.  The majority of the intersections with lower traffic signal efficiency indices are at 
the freeway interchanges or arterial streets where there are larger competing traffic flows and signal engineers 
may be trying to balance coordination or there may be more active transportation users.  Interestingly, the 
indices at these locations do not change much throughout the day. 

Exhibit B-10 shows the weighted level of service for the corridor as a whole and individual intersections for the 
different times of day. Because signal LOS is a function of delay, it looks similar to the delay chart (Exhibit B-7).  
There can be minor changes from the delay graph based on the influence of higher or lower traffic demands 
because this metric is weighted by traffic volumes. 
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Exhibit B-9.  Traffic Signal Efficiency Index by Time of Day by Intersection

 

Exhibit B-10.  Weighted Level of Service by Time of Day by Intersection 
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national leader in providing multimodal congestion reduction strategies 
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