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Abstract

Background: Crashes in Iran annually lead to devastating consequences, resulting in loss of life and significant property damage. To
mitigate these impacts, the deployment of fixed and mobile speed control cameras has been adopted as a strategy to regulate traffic and
improve road safety.

Objectives: The aim of this study was to examine the behavior of drivers when approaching speed control cameras and their influence on
crash occurrence.

Methods: Fatal crash data from three consecutive years (2020-2022) were collected and analyzed using the Geographic Information
System (GIS) in Tabriz City. Approximately 27 speed cameras located in crash-spots were investigated within 100-meter sections, both
preceding and following the cameras.

Results: The results showed a significant reduction in fatal crashes within a 500-meter radius before the speed control cameras. However,
crashes were more frequent within distances ranging from 500 to 1000 meters before the cameras, primarily occurring during the night.
After passing the cameras, daily crashes increased, with incidents primarily involving pedestrians due to driver inattention occurring
within the 500-meter range after the camera's location.

Conclusion: The present study not only emphasizes the potential of speed control cameras in promoting safer driving behaviors, but also
stresses the importance of conducting further investigations on drivers’ behaviors after passing the speed control cameras to enhance road
safety measures.
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Introduction

Health institutions are concerned about road accidents,
causing significant health issues and 1.3 million fatalities
in low- and middle-income nations in 2019.1" Factors
contributing to these accidents include speeding,
inadequate infrastructure, non-compliance with traffic
regulations, and insufficient enforcement of safety
measures. These accidents have significant impacts on
families, society, and the economy, including healthcare
costs and productivity loss.?l Iran faces significant
challenges in road traffic accidents, resulting in fatalities,

injuries, and economic losses annually.?# In the past three
years (2020-2022), nearly 350 individuals in our city,
Tabriz, have lost their lives in crashes, and over 11,000
people have been injured or disabled. Various factors can
contribute to causing a traffic accident,” with human
errors being a significant aspect.”) Negligence in
addressing these errors can diminish the overall
enjoyment of driving. Among these errors, speeding
stands out as the most significant, intensifying crashes and
often resulting in fatalities.”®

As a result, speed limits are implemented in many
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countries to control vehicle speeds.l”’» Numerous studies
have identified excessive speed as the primary factor
contributing to the severity of injuries.'®!!! Exceeding the
speed limit is considered risky and accident-prone
driving.">"*IHigh speed reduces the driver's field of vision,
decreases reaction time and decision-making ability, and
increases the intensity of collisions, resulting in more
severe injuries.14-1¢l

One solution for speed management on main roads is the
use of speed control cameras, which can manage driver
behaviors and promote calmness.'”! Installing speed
cameras throughout the network is a costly measure for
road safety.['® Research has been conducted on the impact
of speed cameras on reducing crashes and fatal injuries,
demonstrating their significant influence on driver
behavior and safety within the camera enforcement
area.l'*?! Notably, a study by Shahab Hasni Nasab et al., in
2018 divided the camera installation area into three
sections: the pre-camera zone, the central zone, and the
post-camera zone, and collected data related to drivers'
speeds in these three sections, revealing a lack of
consistency and association among driving speeds in these
zones.?!)

In another study conducted by Christie et al., in 2003, a
controlled before-and-after study compared two methods
to assess the effectiveness of mobile speed cameras:1??! a
radial approach and a linear approach. The locations
where speed cameras were installed showed fewer injuries
within a radius of up to 300 meters in the radial study and
up to 500 meters in the linear study. The route-based
method proved to be the best approach for measuring
effectiveness within distances of up to 500 meters, showing
a 51% reduction in injuries from crashes.’!

However, it is evident from the research conducted that

the positive effects of fixed-speed cameras increase as
drivers approach them and decrease as they move
away.?*?l However, safety management planners need to
know these distances and determine the effective range of
speed control cameras. Necessary measures should be
taken in this regard. The most prominent innovation in
this article is determining the effective range of speed
cameras by examining 100-meter sections in 20 segments,
assessing the impact of active or inactive speed cameras,
and analyzing the time pattern of crashes in these 20
segments.

Objectives

This present study was conducted to answer the question
of how many meters are in the safe zone for speed control
cameras, and what is the time pattern of crashes in
different segments, and does the activation or deactivation
of speed cameras have any effect on driving crashes?

Methods

The study adopted a retrospective observational design to
analyze the distribution of traffic accidents in relation to
the installation of speed control cameras. The design
involved collecting historical data on traffic accidents that
occurred within a specified radius (1000 meters) of speed
camera locations in Tabriz city over the past three years.
The aim of the study was to assess the impact of these
speed control measures on accident rates by comparing
accident data before and after the installation of the
cameras. Moreover, this study focused on both linear and
radial routes to provide a comprehensive analysis of
accident patterns in the vicinity of the speed cameras. The
study process is shown in Figure 1.

Investigating the distribution of traffic accidents around speed cameras

1

Obtaining traffic accident data of Tabriz city from police sketches

1

Entering data into the Google Earth environment and exact coordinates of accidents in the form of a kml

|

Extracting the distance of accidents from cameras using the point distance

1 |

Analysis of accidents in 10 segments approaching the camera and moving away from the camera

Evaluation of results

Figure 1. Study process
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methods
determining the safe zone of speed control cameras. In this
study, the crashes of the past three years (2020-2022) in
Tabriz city were obtained from the road maps of East

There are various and approaches for

Azerbaijan province and entered into the GIS database.
The geographical positions of 27 speed control cameras
were also separately added to the GIS as individual layers.
Using the point distance function, distances ranging from
100 meters to 1000 meters from the speed cameras were
scanned in 100-meter intervals, and the crashes that
occurred within these radii were extracted. Then,
considering the distance-response to crashes, the crashes
associated with each camera within the calculated radii,
both before and after the camera, were linearly analyzed.

Both before and after the camera specifically refer to data

points collected at various distances before a vehicle
reaches the camera location and after it passes the camera.

Outliers were removed, and ultimately, after extracting
the accident status within the mentioned radii, variables
such as camera activation or deactivation, temporal
patterns of crashes in camera zones, and spatial and
temporal analysis were conducted, and suitable
suggestions were made. In this study, the point distance
function was applied to assess the radial distances of
accidents on the map. Given that speed control cameras
operate linearly, influencing only the area along their path,
data points outside this path were excluded after
identifying the spatial boundaries of camera-related
incidents. Figure 2 depicts the number of crashes on linear
and radial routes within a 1000-meter radius of speed

cameras in Tabriz City.
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Figure 2. Number of Crashes on linear and radial routes within a 1000-meter radius of speed cameras in Tabriz city

Statistical analysis

The analysis primarily included descriptive statistics to
describe the relationship between the installation of speed
cameras and the rate of crashes in the areas adjacent to the
cameras. The collected data, consisting of the number of
reported crashes within the camera limits, underwent
basic statistical treatment. Descriptive analyses, such as
frequency distributions, were employed to compare crash
rates before and after the installation of speed control
cameras.

Ethical considerations
The
throughout its execution. The study was conducted in

study strictly adhered to ethical standards
accordance with the Declaration of Helsinki. Consent and
necessary permissions were obtained for the collection and
utilization of historical crash data. To protect individuals'
identities involved in these crashes, all personal identifiers
were removed from the dataset, ensuring anonymity and
confidentiality. Institutional Review Board approval (code:
IR. TBZMED.REC.1398.1012) was obtained.
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Results

There was a total of 300 fatal crashes that occurred in
Tabriz City between 2020 and 2022. All the data in Table 1
pertains to accidents that occurred after the installation of
the cameras. Through two investigations, both linear and
radial, it was found that within a 1000-meter radius of

speed cameras, 138 fatal crashes occurred. After software
analysis by GIS (Geographic Information System), crashes
that passed through the camera's route and those that were
not on the same lane were eliminated. Eventually, 37
crashes within the 1000-meter radius of the camera and
1000 meters beyond it were selected and analyzed.

Table 1. Summary of Crash Counts and Camera Status within Specified Buffer Zone

Crash Information Number
Number of Crashes within a 1000-meter radius of speed cameras 138
Number of Crashes within a 2000-meter buffer zone of speed cameras 37
Number of Crashes in the remaining 1000-meter buffer zone before the camera 19
Number of Crashes in the past 1000-meter buffer zone from the camera 18
Number of nighttime Crashes within a 2000-meter buffer zone of cameras 20
Number of daytime Crashes within a 2000-meter buffer zone of cameras 17

Camera Status
Number of active cameras 15
Number of inactive cameras 12

*This table presents the counts of crashes within specific buffer zones around speed cameras, along with the operational status of the cameras.

Additionally, it includes the distribution of crashes during daytime and nighttime within the defined buffer zones.

The present study aimed to evaluate the effectiveness of
the speed cameras by analyzing the distribution of
accidents within the specified radial distances. The
emphasis is on comparing these distances to assess the
impact of the speed cameras on accident rates.
Information related to the speed cameras in Tabriz City
was obtained from the Tabriz Traffic Organization. After
identifying their locations on the map, the remaining 1000
meters before each camera and the past 1000 meters after
each camera were divided into 100-meter sections, and
crashes within each section were determined using the
100-meter intervals. Figures 3 to 5 depict information
about fatal crashes in Tabriz city within a certain range
before and after the camera locations.

As observed in Figures 3 to 5, there were no fatal crashes
in the first five segments leading up to the speed cameras
(500 meters remaining). The highest number of fatal
crashes occurred in the sixth segment, which is 600 meters
from the speed cameras. Additionally, there is a decreasing
trend in the number of crashes from the sixth segment to
the tenth segment, which are within 500 meters of the
speed cameras.

Based on this information and Figures 3 to 5, the 500-
meter segments within the speed camera range are more
significant than the 100-meter segments. Therefore, we
can focus on the four 500-meter segments within the speed
camera range. In the segments beyond the cameras, the
highest number of crashes occurred within a range of 100
to 200 meters after passing the camera, precisely when

vehicles accelerate after the camera.

The pattern of crashes around active cameras closely
resembles the overall pattern of crashes within the speed
camera zones, with clear divisions into 500-meter
segments. The number of crashes decreases progressively
from the 600-meter mark to the 1000-meter mark, and the
200-meter segment immediately after passing the speed
cameras shows the highest number of crashes. In the
vicinity of inactive cameras, there have been relatively
fewer crashes compared to active cameras.

The time chart indicates a significant relationship
between crashes before reaching the camera and those
occurring after the camera. More crashes occurred before
reaching the camera, mostly during the night, while
crashes after the camera were more prevalent during
daylight hours. The types and causes of crashes in the two
sections before and after the camera, which had the highest
number of fatal crashes, were examined in Table 2.

The highest number of crashes occurred in Section 6,
500-600 meters before the camera, and Section 2, 100-200
meters after the camera. Upon examining the causes of
crashes in these areas, it was found that the majority of
crashes in Section 6 were rollovers or collisions with
obstacles, accounting for 66.6% of the total crashes. The
primary cause of these types of crashes was speeding,
accounting for 66.6% of the cases.

In section 2, after passing the camera, the highest number
of crashes involved pedestrians, accounting for 80% of the
total crashes. The primary cause of these pedestrian-
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related crashes was drivers failing to pay attention to the order to reduce crashes in Section 6. Additionally, efforts
road ahead. This analysis highlights the need for measures should be made to enhance pedestrian safety and promote
to address speeding and improve driver attentiveness in driver awareness of pedestrians in Section 2.
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Figure 3. Total number of fatal crashes in Tabriz city (2020-2022) within 1000 meters before and 1000 meters after the camera
location
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Figure 4. Number of fatal crashes in Tabriz city (2020-2022) within a 1000-meter range before and after active and inactive
cameras
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Figure 5. Number of fatal crashes in the city of Tabriz (2020-2022) within a range of 1000 meters before and 1000 meters after
speed cameras

Table 2. Crash Characteristics and Counts in Segments Relative to Speed Cameras

Name of the segment Number of Excessive Lack of attention  Dealing with Obstacle collision
Crashes speed to the front a passerby and overturning

500-600 meters before the camera 6 2 2 4

100-200 meters after passing the camera 5 4 4 1

*This table presents the frequency of different crash characteristics observed within specific segments relative to the position of speed cameras.

The segments are identified based on their distance before and after the camera location.

Discussion

The most pivotal finding of this study lies in the
demonstrable impact of speed cameras on reducing
accidents within the vicinity of Tabriz City. Specifically,
the comprehensive evaluation of crashes occurring within
a 500-meter radius of these cameras revealed a significant
reduction in accidents preceding their locations. This
emphasizes the crucial role speed cameras play in
promoting road safety by compelling drivers to moderate
their speed as they approach these devices.

The alignment of our findings with prior studies in the
field fortifies the argument for the effectiveness of speed
cameras in curbing excessive speeding.?-?! These
congruent results reinforce the established behavior
among drivers: a tendency to slow down as they approach
the camera and, potentially, to resume higher speeds after
passing it.[27:28!

This consistency in driver behavior stands as persuasive
evidence of the impact that speed cameras have on
influencing how drivers behave, ultimately encouraging
safer practices behind the wheel. Earlier studies have
consistently observed similar fluctuations in driving
behavior around speed camera locations, emphasizing the
pivotal role these cameras play in cultivating responsible
driving habits and mitigating the risks associated with
speeding-related accidents.

Moreover, the observed pattern of deceleration near
camera sites and potential acceleration afterward
underscores the need for continued monitoring and
strategic placement of these devices. By maintaining a
presence that influences driver behavior positively, speed
cameras contribute not only to immediate speed reduction
but also to the cultivation of long-term safer driving habits,

thereby reducing the likelihood of accidents caused by
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excessive speeding. This consistency across multiple
studies bolsters the argument for the sustained use and
implementation of speed cameras as an effective tool in
promoting road safety.

While affirming the positive impact of speed cameras,
this study highlights areas where their effectiveness could
be further enhanced. One intriguing possibility lies in the
integration of short-range radar technology with speed
cameras.””! This amalgamation has the potential to
significantly bolster speed limit enforcement by allowing
more precise detection of speeding vehicles in closer
proximity to the cameras. Such technological
advancements hold promise in fortifying the efficacy of
speed cameras, ensuring that safer driving speeds are
maintained within designated areas.

Moreover, the proposal to periodically replace inactive
cameras with operational ones introduces an innovative
strategy.?*?8! The primary goal is to perpetuate a
perception of continual enforcement, fostering a sustained
sense of accountability among drivers. If implemented
effectively, this approach could potentially strengthen
compliance with speed regulations, even in the absence of
immediate enforcement. By creating a persistent
awareness of monitoring, it aims to instill long-term
responsible driving behavior, ultimately contributing to
enhanced road safety.

These proposed enhancements underscore the evolving
nature of speed camera technology and enforcement
strategies. Embracing technological advancements and
adopting
significantly augment the efficacy of speed cameras,

innovative  deployment strategies can
making them not just a short-term deterrent but a
sustained influencer of driver behavior. The integration of
advanced radar systems and strategic camera replacement
strategies represents proactive steps toward fostering a
culture of consistent compliance with speed regulations,
thus promoting enduring road safety.

Despite the valuable contributions of this study, it is
important to acknowledge its inherent limitations.
Visibility issues surrounding speed cameras and the
potential for post-camera distractions represent areas that
require further investigation. These factors could
significantly impact driver behavior and might contribute
to crashes, indicating the need for a more comprehensive
study aimed at understanding these dynamics in depth. A
could facilitate the

development of targeted interventions or improvements in

more nuanced exploration
camera placement and design to mitigate these potential
issues and enhance overall road safety.

Furthermore, the application of these study findings

holds substantial implications for policymaking. The
research suggests the importance of maintaining speed
cameras, even when inactive, in accident-prone areas to
leverage their inherent deterrent effect. Policymakers can
utilize these findings to inform strategic decisions
regarding the placement and maintenance practices of
speed cameras.

By recognizing the sustained impact of inactive cameras
on influencing driver behavior, policymakers can adopt a
proactive approach. They can strategically place these
cameras in high-risk zones, not solely for active
enforcement but also to perpetuate the perception of
ongoing monitoring. This approach aligns with the study's
findings, aiming to instill a sense of accountability among
drivers and foster continued adherence to speed
regulations, contributing to long-term road safety goals.

Looking ahead, future studies should delve deeper into
post-camera zones, evaluating driver behavior and
distractions in these areas. Additionally, exploring the role
of visibility and mental preoccupation in influencing
driver actions can further enhance our understanding of
speed camera effectiveness.

Conclusions

The findings from this study affirm the significant impact
of speed control cameras in reducing crashes, particularly
before vehicles reach the camera locations. Distinct
patterns emerged within segmented sections around the
cameras, highlighting higher crash rates in the 500 to 1000-
meter range before the cameras and a significant decrease
beyond this point. Lighting conditions and camera
activation status further influenced crash occurrences,
indicating a complex interplay of factors.

Acknowledgment

We acknowledge the Road Traffic Research Center for
providing the necessary resources and facilities for
conducting this research. This manuscript is derived from a
research project, the
IR TBZMED.REC.1398.1012.

approval code

Competing interests
The authors declare that they have no competing interests.

Abbreviations
Geographic Information System: GIS.

Authors’ contributions

All authors read and approved the final manuscript. All
authors take responsibility for the integrity of the data and the
accuracy of the data analysis.

18 | Arch Trauma Res. 2024;13(1):12-19



Unveiling the impact of speed control cameras on urban crashes in Tabriz city, Iran

Funding

None.

Availability of data and materials

The data used in this study are available from the

corresponding author on request.

Ethics approval and consent to participate

The study was conducted in accordance with the

Declaration of Helsinki. Institutional Review Board approval
(code: IR'”TBZMED.REC.1398.1012) was obtained.

Consent for publication

By submitting this document, the authors declare their

consent for the final accepted version of the manuscript to be

considered for publication.

References

1.

10.

11.

12.

13.

Hosseini R, Dini DA. Occupational Injuries from Electrical Shock and
Arc Flash Events National Fire Protection Association: The Fire
Protection Research Foundation; 2015. PMid:23263777
PMCid:PMC3645498 doi:10.1007/978-3-319-48687-1_22

Ahmed SK, Mohammed MG, Abdulqadir SO, El-Kader RG, El-Shall NA,
Chandran D, Rehman ME, Dhama K. Road traffic accidental injuries and
deaths: A neglected global health issue. Health Sci Rep. 2023;6(5):e1240.
doi:10.1002/hsr2.1240 PMid:37152220 PMCid:PMC10154805

Song Z, Zubizarreta JR, Giuriato M, Paulos E, Koh KA. Changes in health
care spending, use, and clinical outcomes after nonfatal firearm injuries
among survivors and family members: a cohort study. Ann internal Med.
2022;175(6):795-803. doi:10.7326/M21-2812 PMid:35377713

Yazdani M, Rassafi AA. Evaluating drivers' speed choice with and without
route-based warnings on approach to black spots on a rural highway.
Transportation research part F: traffic psychology and behaviour.
2019;65:176-90. doi:10.1016/j.trf.2019.07.028

Pourebrahim K, Bafandeh-Zendeh A, Yazdani M. Driver's age and rear-
end crashes associated with distraction. Arch Trauma Res.
2021;10(3):148-52. doi:10.4103/atr.atr_42_21

Jamal A, Rahman MT, Al-Ahmadi HM, Mansoor U. The dilemma of
road safety in the eastern province of Saudi Arabia: Consequences and
prevention strategies. Int ] Environ Res Public Health. 2020;17(1):157.
doi:10.3390/ijerph17010157 PMid:31878293 PMCid:PMC6982029
Asbridge M, Brubacher JR, Chan H. Cell phone use and traffic crash risk:
a culpability analysis. Int ] Epidemiol. 2013; 42(1):259-67.
doi:10.1093/ije/dys180 PMid:23159829

Aarts L, Van Schagen I. Driving speed and the risk of road crashes: A
review. Accid  Anal Prev. 2006; 38 2): 215-24.
doi:10.1016/j.aap.2005.07.004 PMid:16256932

Li H, Graham D], Majumdar A. The impacts of speed cameras on road
accidents: An application of propensity score matching methods. Accid
Anal Prev. 2013;60:148-57. doi:10.1016/j.aap.2013.08.003
PMid:24056286

Tay R. Do speed cameras improve road safety?. InTraffic and
Transportation Studies (2000) 2000 (pp. 44-51). doi:10.1061/40503(277)7
Vahidi A, Eskandarian A. Research advances in intelligent collision
avoidance and adaptive cruise control. IEEE transactions on intelligent
transportation systems. 2003;4(3): 143-53.
doi:10.1109/TTTS.2003.821292

Huang T, Wang S, Sharma A. Highway crash detection and risk
estimation using deep learning. Accid Anal Prev. 2020;135: 105392.
doi:10.1016/j.aap.2019.105392 PMid:31841865

Malyshkina NV, Mannering F. Effect of increases in speed limits on

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

severities of injuries in accidents. Transp Res Rec. 2008; 2083 (1):122-7.
doi:10.3141/2083-14

Gargoum SA, El-Basyouny K. Intervention analysis of the safety effects of
a legislation targeting excessive speeding in Canada. Int J injury control
safety promotion. 2018;25(2):212-21.
doi:10.1080/17457300.2017.1341935 PMid:28701100

Mikinen T, Zaidel DM, Andersson G, Biecheler-Fretel MB, Christ R,
Cauzard JP, et al. Traffic enforcement in Europe: effects, measures, needs
and future. Escape project. 2003.

Cela L, Shiode S, Lipovac K. Integrating GIS and spatial analytical
techniques in an analysis of road traffic accidents in Serbia. Int. J. Traffic
Transport Eng. 2013;3(1):1-5. doi:10.7708/ijtte.2013.3(1).01

Blincoe KM, Jones AP, Sauerzapf V, Haynes R. Speeding drivers' attitudes
and perceptions of speed cameras in rural England. Accid Anal Prev.
2006; 38(2):371-8. doi:10.1016/j.aap.2005.10.008 PMid:16309618

World Bank. Guide for Road Safety Opportunities and Challenges: Low
and Middle Income Country Profiles.

Almoshaogeh M, Abdulrehman R, Haider H, Alharbi F, Jamal A, Alarifi
S, Shafiquzzaman M. Traffic accident risk assessment framework for
qassim, saudi arabia: Evaluating the impact of speed cameras. Applied
Sciences. 2021;11(15):6682. doi:10.3390/app11156682

Corbett C. Road traffic offending and the introduction of speed cameras
in England: the first self-report survey. Accid Anal Prev. 1995;27(3):345-
54. doi:10.1016/0001-4575(94)00075-W PMid:7639918

Belin MA, Tillgren P, Vedung E, Cameron M, Tingvall C. Speed cameras
in Sweden and Victoria, Australia-a case study. Accid Anal Prev.
2010;42(6):2165-70. doi:10.1016/j.aap.2010.07.010 PMid:20728677
Hasaninasab SS, Sharifi Rad A, Zahedi M. Effectiveness of Traffic Control
Cameras on Speed Management. Road. 2018;26(95): 175-82.

Christie S, Lyons R, Dunstan F, Jones S. Are mobile speed cameras
effective? A controlled before and after study. Injury Prevention.
2003;9(4):302. doi:10.1136/ip.9.4.302 PMid:14693888
PMCid:PMC1731028

Willardsen K. Effects of Speed Cameras on Intersection Accidents:
Evidence from Dayton. Review of Regional Studies. 2021;51(3):266-91.
doi:10.52324/001¢.30972

Malyshkina NV, Mannering F. Effect of increases in speed limits on
severities of injuries in accidents. Transportation research record.
2008;2083(1):122-7. d0i:10.3141/2083-14

Mountain LJ, Hirst WM, Maher M]J. Costing lives or saving lives: a
detailed evaluation of the impact of speed cameras. Traffic, Engineering
and Control. 2004;45(8):280-7.

Fu C, Liu H. Investigating distance halo effect of fixed automated speed
camera based on taxi GPS trajectory data. Journal of traffic and
transportation  engineering (English edition). 2023;10(1):70-85.
doi:10.1016/j.jtte.2021.05.005

Nozawa T, Nakagawa K. Understanding diffusion layer agitation by
cavitation in electroplating based on high-speed monitoring. Ultrasonics
Sonochemistry.  2021;81:105856.  doi:10.1016/j.ultsonch.2021.105856
PMid:34871911 PMCid:PMC8649890

Wells H. The fast and the furious: Drivers, speed cameras and control in
arisk society. CRC Press; 2022. doi:10.4324/9781315558219

Khan NA, Jhanjhi NZ, Brohi SN, Usmani RS, Nayyar A. Smart traffic
monitoring system using unmanned aerial vehicles (UAVs). Computer
Communications. 2020;157:434-43. doi:10.1016/j.comcom.2020.04.049

How to Cite this Article:

Pourebrahim K, Ghanbari A, Ghanipour D, Yazdani M.
Unveiling the impact of speed control cameras on urban
crashes in Tabriz city, Iran: A GIS-based analysis. Arch
2024;13(1):12-19. doi:
10.48307/ATR.2024.414957.1030

Trauma Res.

Arch Trauma Res. 2024;13(1):12-19 | 19


https://doi.org/10.1007/978-3-319-48687-1_22
https://doi.org/10.1002/hsr2.1240
https://doi.org/10.7326/M21-2812
https://doi.org/10.1016/j.trf.2019.07.028
https://doi.org/10.4103/atr.atr_42_21
https://doi.org/10.3390/ijerph17010157
https://doi.org/10.1093/ije/dys180
https://doi.org/10.1016/j.aap.2005.07.004
https://doi.org/10.1016/j.aap.2013.08.003
https://doi.org/10.1061/40503(277)7
https://doi.org/10.1109/TITS.2003.821292
https://doi.org/10.1016/j.aap.2019.105392
https://doi.org/10.3141/2083-14
https://doi.org/10.1080/17457300.2017.1341935
https://doi.org/10.7708/ijtte.2013.3(1).01
https://doi.org/10.1016/j.aap.2005.10.008
https://doi.org/10.3390/app11156682
https://doi.org/10.1016/0001-4575(94)00075-W
https://doi.org/10.1016/j.aap.2010.07.010
https://doi.org/10.1136/ip.9.4.302
https://doi.org/10.52324/001c.30972
https://doi.org/10.3141/2083-14
https://doi.org/10.1016/j.jtte.2021.05.005
https://doi.org/10.1016/j.ultsonch.2021.105856
https://doi.org/10.4324/9781315558219
https://doi.org/10.1016/j.comcom.2020.04.049

