The Issues with Signal Communication:
An Engineer’s Perspective
Now that you understand all essentials necessary
for a working traﬃc signal, let’s review some
technical challenges faced by traﬃc engineers
while they attempt to synchronize traﬃc lights.
Here we will explore, through an engineer’s eyes,
why traﬃc engineers are unable to keep traﬃc
signals synchronized.

In the above ﬁgure, the Y-axis represents the
queue length and the X axis represents time. As
you can see, the queue length increases
uniformly when the signal is red and decreases
uniformly when the signal is green. In this case,
at the end of the green light the queue drops to
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intersection to ensure the eﬀectiveness of their
work.
Step 1. Data collectors go to each intersection
and manually count the number of cars that go
through each approach.
For example, the
northbound left turn movement is an approach
and the southbound through movement is
another approach. Each approach may have
multiple lanes, making data collection a
two-person job; as you can imagine, in larger
intersections, that’s a lot of cars! Normally,
counts are collected during morning peak hours
(7-9 am,) noontime peak hours (11 am – 1 pm)
and evening peak hours (4 - 6 pm) on Tuesday,
Wednesday and Thursday. Mondays and Fridays
are considered anomalies and data is not
collected on those days. A two-person data
collection team can collect data for a maximum of
3 intersections per week. Imagine the challenges
faced by cities with 300-plus signals. Having
data collectors on staﬀ is a luxury for most cities.
Data collection is expensive. Consequently, most
cities don’t collect data and don’t keep their
signal timing updated.
Step 2. The engineer creates a software model of
the arterial he is trying to synchronize and inputs
the collected data.
This is often a
time-consuming process. Once all the data are
input, the engineer runs the software model that
spits out a timing plan for each time period.

nature
of
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do not create an optimum traﬃc signal timing
plan that can be easily deployed. The engineer
has to spend countless hours over several days or
weeks rectifying and tweaking the timing plans
generated by the software model.
We hope you’ve begun to understand some of
the technical reasons behind the diﬃculty of
optimizing traﬃc signals.
The foundational
equation behind most of the software models is
ﬂawed, and furthermore, the process of
synchronizing the signals based upon those
ﬂawed equations is itself a time consuming and
expensive endeavor.

Step 3. This timing plan is manually translated to
a format the traﬃc signal controller understands
and is downloaded to the controller. If the
engineer has the luxury of having some form of
communication to the traﬃc signal, she can
download the new plans from her oﬃce to the
intersection. The less fortunate have to go out in
the ﬁeld to each controller and manually
download the timing plans. One mistake in the
plan translation can cause gridlock in the arterial.
Step 4. The engineer observes the arterial and
makes changes to the timing plan based on ﬁeld
observation. This is a time consuming and labor
intensive activity as well. Due to the ﬂawed

®

