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Abstract

Background. Red-light violations (RLV) cause thousands of injuries and fatalities
annually. All red lights are when all the traffic lights are red and require the
evacuation of the intersection. In Iran, drivers disregard their approach’s signals,
leading to serious front-to-side collisions. This study examined the violation
relationship with traffic parameters and presented strategies for preventing front-to-
side crashes at signalized intersections.

Methods. Field data from 11 signalized intersections in Tabriz with a total of 27
approaches and various traffic and geometric characteristics were used for this study
in order to determine factors influencing all RLVs.

Results. The findings indicated that the risk of all RLVs increased with the red-light
time variable in each approach. In addition, the risk of all RLVs was greater when
the width of the approach and the number of vehicles in the first queue were lower.
The variable of the left-turn type was also significant in the model and demonstrated
that if the left-turn type is permitted, the risk of all RLVs would be higher.
Conclusion. The results of this study can be used to prioritize the installation of
cameras for crossing the stop line during red lights at intersections.

Practical Implications. The location of adjacent traffic lights and pedestrian signal
lights should be designed in such a way that they are not in the direct view of
drivers and that they do not follow the changes in the adjacent approach traffic
lights and start moving when the approach light turns green.
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Extended Abstract

have a practice where drivers in the first line of an
intersection enter the intersection when all the
traffic lights are red, disobeying the traffic signals
on their own approach, consequently leading to
serious front-to-side collisions.

Background

According to extensive research conducted by
the World Health Organization, the alarming
statistics surrounding traffic accidents reveal a
staggering increase in the number of lives lost each
year. In 2018 alone, an estimated 1.35 million

people were tragically killed as a result of these
incidents, leaving countless families devastated and
communities in  mourning. Furthermore, an
additional 50 million individuals suffered injuries,
varying in severity, further highlighting the
profound impact of such accidents on a global scale.
The intersection must be cleared during the brief
“all-red-light”, which happens when all approaching
traffic lights are red. Some nations, notably Iran,

Methods

To conduct a comprehensive study on the
subject, a careful selection process was undertaken
to choose suitable intersections for analysis. The
city of Tabriz was chosen as the study area, and a
total of 11 intersections were selected based on their
varying  traffic  patterns and  geometric
characteristics. These intersections comprised a
total of 27 approaches, providing a diverse range of
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conditions to examine. To gather relevant data, a
total of 4986 vehicles were examined at these
selected intersections. It is important to note that the
drivers themselves were not directly involved in the
surveying process. Instead, the data collection took
place discreetly, without the drivers’ knowledge,
ensuring that their behavior and responses remained
unaffected by the survey. This approach allowed for
a more objective assessment of the variables under
consideration. Various details, including the
driver’s gender, the type of vehicle, and instances of
all-red violations, were recorded during the data
collection process. The vehicles were categorized
into distinct groups, such as personal vehicles, taxis,
pick-up  trucks, buses, and trucks. This
categorization enabled a more nuanced analysis of
how different types of vehicles and their drivers
contributed to the observed violations and behaviors
at the intersections. To ensure a comprehensive
analysis, all approaches of the selected intersections
were surveyed simultaneously. The surveying
process occurred during specific time windows,
lasting for 30 minutes each, either during morning
or evening peak hours. This approach allowed for a
representative sampling of the traffic conditions
during high-volume periods, capturing a more
accurate picture of intersection dynamics and driver
behavior. Furthermore, it is crucial to note that prior
to the green interval in each cycle, the capacity of
all first queues in every approach was intentionally
filled. This ensured that the intersections were
operating at or near their maximum capacity,
providing a realistic environment for observing
driver behavior and identifying potential violations
or issues.

Results

The risk of all-red violations was calculated for
all approaches. The 1 and 23 approaches
demonstrated the least and most values for the risk
(0.065 and 0.575), respectively. The value of the
risk can change because of the different traffic and
geometric characteristics of each approach. The
value varies with respect to the drivers’ gender,
with male drivers having higher violation risks than
female drivers. The values for male and female
drivers were 0.248 and 0.191, respectively. The risk
values for all-red violations also differed for
different types of vehicles. The highest and lowest

risks of violation were calculated for taxis and buses
(0.312 and 0.205), respectively. The final model
was selected using the backward format. The results
of the modeling revealed that red interval,
intersection width, and type of left turn in each
approach were significant variables with a 95%
level of confidence. In the final model, the red
interval obtained a positive coefficient, showing
that the risk of an all-red interval increases in
approaches with a higher red interval. The
coefficient of width was negative, indicating that
the risk of an all-red violation increased with a
decrease in the width of the approach and the
number of vehicles in the first queue. The type of
left turn involving the permitted and protected left
turns  represented a negative  coefficient,
demonstrating that the risk of the all-red interval is
higher in the protected left turns. The increase in
all-red violations in intersections with lower width
may be because there are fewer vehicles in the first
gueue and they do not start proceeding in groups. In
group movements, the driver usually attempts to
start the movement in agreement with other
vehicles, but in low-width intersections, there are
fewer vehicles in the first queue, giving the drivers
the courage to violate the signal. Considering the
effect of drivers’ gender on red-light violations
(RLVS5), the findings showed that more male drivers
violate the all-red interval, indicating that female
drivers are more careful in their violation.

Conclusion

The results of the linear regression confirmed
that the red interval, intersection width, and type of
left turn in each approach were significant
parameters with a 95% level of confidence. In the
model, the “red interval” was positive, and the
intersection width and type of left turn had negative
coefficients. The results of this study can be used to
prioritize the installation of RLV cameras at
intersections. In addition, to reduce the risk of RLV
at high-risk intersections, the results can be utilized
to improve traffic signal timing, particularly the all-
red interval. It is recommended that the location of
adjacent traffic lights and pedestrian signals be
designed so that drivers cannot detect changes in
traffic lights on adjacent approaches and start
moving in their green time.
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