© April 2026 | IJIRT | Volume 12 Issue 11 | ISSN: 2349-6002

Smart Traffic Grid via YOLOv7

Sanga Rishi Naath S K!, Sastha Abhinav S?, Thamizhselvan K3, Selsiya S*
1234 Department of Electronics and Communication Engineering, SRM Valliammai Engineering College

Abstract— The control of urban traffic experiences
growing difficulties as the density of vehicles and
intricate traffic mobility increase, which requires real-
time surveillance tools. In this paper, a Smart Traffic
Detection system is introduced that empowers on the
state-of-the-art concept of real-time object recognition
that identifies vehicles, pedestrians, and traffic lights
with high accuracy. The framework combines detection,
logging and visualization in a highly customizable
pipeline, generating a continuous log of traces in JSON
format to enable traceability and user friendly overlays
to enable user feedback. There is stability in the varied
traffic conditions and systematic validation proves the
scalability in congestion monitoring, traffic rule
enforcement and adaptive control policies. Results
indicate that the system can demonstrate strong
functions in diverse urban environments, which can be
useful to traffic authorities. The framework helps in
making transport systems safer, efficient and smarter
through the combination of rigorous detection and the
visualization that is accessible.

Index Terms— Urban Mobility, Traffic Monitoring,
Vehicle Detection, Pedestrian Tracking, Congestion
Analysis, Adaptive Control, Intelligent Transportation.

[. INTRODUCTION

The world has witnessed unprecedented population, as
well as vehicle density, growth in the entities of the
urban area, which have led to the increase in the
intricacy of the traffic patterns, creating massive
challenges to city planners and the traffic management
agencies [1]. Conventional ways of traffic monitoring
that usually need human observation or road sensors
that are stationary can hardly offer efficient up to date
and right data to address the traffic flow and this results
in increased cases of accidents and resulting
environmental pollution. The need to develop smart
transportation systems that are capable of delivering
real-time data on the dynamics of traffic has thus taken
center stage as a major concern in the contemporary
urbanization. The recent developments in machine
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learning and computer vision have unlocked the further
possibilities of automated monitoring of traffic where
only a few road objects can be observed and identified
and pursued at a significant level with an excellent
degree of accuracy [2].

The heterogeneity of road users and environmental
conditions is one of the biggest predicaments in the
urban traffic monitoring. The automobiles are
diversified in their sizes, shapes, and colorations and
tend to be obscured by other things or be subjected to
altering weather conditions, lighting systems and
system angles. Pedestrians and cyclists, as well as other
non-motorized road users, further complicate the
matter, which demands systems [3] that can be used in
various situations. Road signage, road markings, and
even the traffic lights should also be deciphered
properly to reinforce adaptive traffic control
mechanisms and ensure regulation. A rule-based
system is typically not capable of providing this
amount of variability, but data-based methods based on
deep learning have recently been shown to outperform
rule methods by learning sophisticated feature
representations on large datasets.

At this, object recognition frameworks in real-time
have turned out to be the effective means of traffic
observation in urban areas. Using the high-
performance neural networks, these systems are
capable of detecting and classifying various objects at
the same time, and these are able to continuously
monitor the road environments. Next-generation
identification systems improve the performance of
these systems by incorporating log and visualization
pipelines to enable the authorities to monitor historical
data patterns, estimate traffic interventions, and act
proactively in case of congestion or accidents. This
integration is especially significant in large cities where
the delays in the decision-making process may cause
more traffic jams and raise the chances of accidents [4].
Both technical and operational factors are to be
considered carefully when developing an effective
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Smart Traffic Detection system. They should do so
with accuracy and speed since any delay or incorrect
detection may compromise the process of traffic
control. The traceability and the reproducibility make
available by the system is also crucial; this guarantees
the ability to store, analyze and audit data stored in the
system over time. Continuous logging in organized
formats like JSON offer a sound system to monitor the
detection, system activities, as well as the decision-
making procedures. This functionality is supported by
visualization modules which provide easy to use
overlays and dashboards that enable operators to have
a quick grasp of the complex dynamics of an entire
traffic system without having to understand a lot of
technical terminology.

Scalability of the system is another important factor.
The urban traffic monitoring should be able to cover a
large variety of conditions, such as changes in traffic
volume, geometries of roads, and heterogeneous
environments. With a modular system design, the
detection, logging and visualization can be developed,
tested and deployed separately and maintenance and
upgrades are made easier. This practice is also
conducive to the other smart city programs such as the
adaptive traffic control, emergency vehicles priority
and preemptive congestion modeling. This type of
interoperability supports that traffic monitoring
solutions are not standalone tools, but are instead
shown as part of advanced urban mobility plans [5].
The overall social advantage of the implementation of
the real-time Smart Traffic Detection systems is high.
These systems can be used to alleviate congestion,
expend less time on their way to their destinations and
enhance road safety due to the provision of accurate
and timely information. Managing traffic signs, the
application of automated monitoring of violations like
red-light-run or illegal parking assists law enforcement
officers and decreases the necessity of manual
surveillance. In addition, comprehensive traffic
information can also allow urban planners to devise
more effective road networks, and make evidence-
based decisions on the infrastructure investments
instead of estimating. On environmental terms, the
optimized traffic flow will lead to reduced emissions
and fuel consumption and, as a result, urban
development will be aligned to the sustainability
objectives.

These features were made possible with the help of
technological progress in the generative field of
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artificial intelligence and machine learning known as
deep learning and computer vision. Has been able to
detect vehicles, pedestrians, and road infrastructure in
elaborate conditions and with considerable accuracy
based on the frameworks in the ability to recognize
objects in real-time. These frameworks are combined
with end-to-end pipelines that consist of continuous
data logging, visualization, and optimization of the
environment, which means that the systems are not
only operationally efficient but also technically sound.
Evaluation on a variety of datasets is essential to ensure
that the performance and generalization can be exactly
verified, in other words, that the system will be
dependable in various urban settings and variable
traffic situations.

Even with these developments, there are still issues
with the implementation of Smart Traffic Detection
systems in large scale. The privacy of data, network
bandwidth and the computational resource needs
should be handled with much care especially when
systems are deployed throughout metropolitan regions
having a vast network of cameras. Maintaining a fair
performance across various regions and peace of roads
is also important because a skewed development of
training can result in a skewed precision of detection or
tracking. These issues need to be handled through
interdisciplinary strategy whereby technical creativity,
policy-driven and stakeholder participation are taken
into account in order to produce workable, equitable,
and sustainable systems.

To sum up, the necessity of smart, real-time traffic
monitoring of cities is more acute than ever. People
will not be satisfied only with traditional solutions to
address the needs of the rising cities, and automated
solutions based on superior object recognition become
a revolutionary solution. Each time traffic management
action is delivered, road safety is improved, and
sustainable urban mobility enhanced, Smart Traffic
Detection systems offer a modular, scalable platform to
integrate detection, logging and visualization as a
foundation of actionable insights into the traffic
management domain. The further elaboration and
application of these systems will be critical to the
transformation of intelligent transportation networks,
which will help to create safer, more efficient, and
responsive cities to the needs of their residents. The
given work is a thorough implementation of such a
system, which proves its opportunities to solve the
complex problems of contemporary city traffic and
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provide the premise of innovative intelligent
transportation in the future.

II. LITERATURE SURVEY

So, urban traffic management is the issue that acquires
even greater importance in the development of smart
cities due to the fast increase in the population of the
cities and the subsequent increase in the density of
trafficc.  Modern transport and transportation
infrastructure with its combination of automated
systems and traditional ones require smart solutions
capable of managing congestion, identifying
anomalies, and streamlining traffic in the real-time
scenario. The new opportunities in how to design these
smart traffic systems have been given by emerging
technologies, which include Internet of Things (IoT)
devices, machine learning algorithms, edge computing,
and sophisticated sensor networks. These solutions are
not only focusing on improving mobility, but also offer
greater safety, less energy and would contribute to
sustainable  city = planning.  Combining  the
heterogeneous sources of data, such as video streams,
satellite data, acoustic information and mobile devices,
also makes it possible to make data-driven decisions as
an adaptation to the needs of transportation authorities.
The recent researches examine the different methods of
enhancing traffic monitoring and control through the
use of computational intelligences and IoT platforms.
Adaptive traffic light control, vehicle detection, and
predictive  congestion management forms of
technology have been demonstrated to work in urban
areas. As an example, it is possible to consider real-
time detection systems of anomalies with urban traffic
control that would allow detecting unexpected
situations quickly and load balancing, and with the help
of it, the number of delays would be reduced to the
minimum [6]. Edge machine learning methods are
adopted to handle massive traffic data at the origin and
alleviate the time spent in measuring traffic, as well as
enhancing the systemic response of intelligent
transportation systems [7]. As an alternative sensing
implementation, an acoustic-based vehicle detection
coupled with a stacking-based ensemble deep learning
has been suggested as a substitute of visual
surveillance, yet it does not interfere with the privacy
[8]. In the meantime, proactive routing and
optimization of traffic can be achieved using predictive
congestion models, the workings of which are founded
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on the rules of behavior of historical traffic patterns and
computational modelling [9]. Moreover, hybrid
structures that comprised machine learning and
Internet of things devices were developed to detect
anomalies in traffic in real time to offer strong solutions
in the smart city settings [10].

Other developments are the use of deep learning to
detect vehicles and predict traffic using multiple
cameras. The complex spatiotemporal features of the
urban traffic images have been extracted by
convolutional neural networks and graph-based
models, providing the possibility to predict congestion
more accurately and detect the accidents [11]. They
have investigated the combination of adaptive traffic
signal control through the integration of YOLO-based
car detection and density estimation algorithms in real-
time settings [12]. The privacy-saving strategies, like
the created Docker-based malicious traffic detection
designs guarantee that any sensitive information
gathered by the vehicular networks and the IoT sensors
is handled safely [13]. Moreover, anomaly detection in
cellular traffic network has also been suggested to be
performed with a human-in-the-loop architecture
utilizing expert-supervised and automated
architectures to enhance detection performance [14].
The vehicles detection techniques that operate on
satellite images also increase the range of geospatial
monitoring past ground sensors to enable the adoption
of massive traffic management and the physical small
targets [ 15]. All these methodologies exhibit the ability
of current computational methods to be useful in
dealing with various traffic problems in the city.

Other studies have been aimed at the incorporation of
intelligent transportation systems into emergency
response systems and the cybersecurity systems. The
probability of accidents is minimized due to the
possibility of taking proactive safety measures through
the detection of the dangerous traffic scenarios in the
city using smartphones and other mobile devices in real
time [16]. Designed to prioritize the use of emergency
vehicles, a traffic control system that combines both
deep learning and signal synchronization technologies
enhances react time and reduces interrupters in the city
traffic flow [17]. To maintain the integrity of the
operation of the traffic management infrastructure,
cybersecurity in wireless sensor networks and smart
grids has been introduced to thwart intrusions and to
support the integrity of operation of the infrastructure
[18]. Fuzzy logic and predictive simulation-based
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models have also been implemented on highway and
urban environments to facilitate decision making to
traffic authorities, including congestion forecasting
using Greenshields [19]. The use of blockchain and
explainable Al paradigms has also presented as novel
aids to the secure sharing of data and prediction of
traffic congestion in autonomous vehicle networks,
which enhance the principles of transparency and
accountability [20].

There is a commonality in the literature showing the
transformation in  smart traffic management
methodology between the means of conventional
monitoring methods to complex, data-driven, and
adaptive systems with the ability to address the issue of
real-time. These solutions are based on edge
computing, [oT integration, and machine learning,
which make it possible to detect anomalies quickly,
allocate resources efficiently and optimize traffic.
Meanwhile, privacy-preserving security-conscious
frameworks will allow making sure that the
development of the intelligent transportation systems
does not affect the data of the users or the systems
dependability. Multimodal senses, such as visual,
acoustic and satellite-based sensing, provide full
situational awareness that is vital in proactive traffic
management. These developments highlight the
capability of integrating computational intelligence to
network urban infrastructure to create sustainable,
efficient and resilient smart cities, pre-empting further
developments in intelligent transportation systems.

III. METHODOLOGY

The Smart Traffic Detection system methodology aims
at offering step-by-step approach to proper real-time
surveillance of traffic at urban areas. The system
combines the detection of the objects, logging of the
data, visualization, and optimization of the
environment, and allows to reach a strong performance
in various conditions. The design, implementation and
operational workflow of each component is described
in the following subsections, which demonstrate how
modularity, scalability and reproducibility are achieved
despite high accuracy on car, pedestrian and traffic
signal recognition.

A. System Architecture and Pipeline Design

The system architecture is based on a modular pipeline
in order to be flexible and scalable. Traffic camera
inputs are initially pre-processed to equalize the
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resolution, frame rate and the lighting conditions.
Frames are then channeled to the detection module that
recognizes objects in real time. Objects that are
detected are categorized as either vehicles, pedestrians,
or traffic signals depending on the object and bounding
boxes are created to visualize them. The pipeline also
has logging modules which captures detection events
in JSON format and a visualization engine can overlay
detection results on live video stream to be interpreted
by users. The elements of environment management
combine to streamline computational resources and
provide a stable deployment across various
environments to support local and cloud-based
deployments as shown in figure 1.

‘ Traffic Camera Feed

‘ Preprocessing ‘

| YOLOv7 Detection

Vehicle Detection

Pedestrian Detection | ‘ Traffic Signal Detection

JSON Logging | Overlay Visualization

Analytics Dashboard

| User ‘

Fig. 1: System Architecture

B. Data Acquisition and Preprocessing

The usage of data acquisition in traffic surveillance is
whereby to capture such data of city traffic at various
positions, under varying lighting, weather conditions,
or road geometry so as to have robust systems. Video
frames are displayed in regular block periods of time,
and they are up-sampled to normal measurements to
maximize the speed of detection without
compromising the accuracy. Image normalization,
such as histogram equalization and color correction,
tends to make features more visible, especially in low
light or high contrast settings. Also, the motion
stabilization algorithms can decrease jitter in the
camera feeds making the detection much more
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consistent. The generated annotation of the
preprocessed dataset determines the classes of the
objects and their bounding box which the model
evaluation is performed with the supervised learning.
These preprocessing measures guarantee the reliability
of input data, the reduction of false positives, and also
the improvement of real-time detection.

C. Object Detection and Classification

The detection unit recognizes the vehicles, pedestrians,
and traffic lights. A trained recognition model that is
trained under urban traffic conditions is used to process
each frame. The system produces bounding boxes
around entities found and gives them scores based on
confidence, which acts as a sieve on poor predictions
minimizing misclassification. Multi-object tracking
has also been provided to ensure an object identity
during successive frames which allows movement
analysis and event detection to be realized. Annotated
datasets are regularly used to test the accuracy of the
classification, aiding to realize its reliability in a wide
variety of traffic conditions. The modular detect system
will provide the possibility of incremental updates,
meaning that retraining on new data will be necessary
to adapt to vehicle changes, pedestrian patterns, or even
a different design of the traffic lights, which ensures
level accuracy and reliability of the system.

D. Logging and Data Management

Continuous JSON recording documents all the
identified events and metadata, provided throughout
with timestamps, location based on objects, object
confidence, frame identifiers, etc. This framework
logging makes the traceability and repeatability in
terms of analysis, auditing, or compliance extremely
easy. Data administration procedures code logs to
facilitate quick retrieval and longtime storage and help
both local and cloud long term storage integration.
System performance, such as frame processing rates,
accuracy rates in detection, and use of resources are
also logged in logging modules. The framework will
allow benchmarking of performance and improve it
iteratively by systematically registering such metrics.
This will guarantee the ability to analyze the system
retrospectively allowing adaptive decision-making and
also give data-driven studies of urban mobility studies.

E. Visualization and User Interface
The system also heavily relies on visualization, which
will give the operators timely and easy-to-understand
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feedback. Objects detected are labeled and displayed
on active video images with separate bounding boxes
and labels on cars, pedestrians and traffic lights. Other
overlays are the density of the traffic, movement paths,
and notifications about the violation of the rules. The
interactive dashboards enable the user to explore
recorded footage, filter by the type of object and also
visualize the traffic trends over time. This interface
helps to interpret complicated traffic situations quickly
without use of a significant amount of technical
knowledge. Another way in which visualization comes
into play is the validation of the system since the
operators can spot the wrongs or outliers fast, which
leads to the opportunity to make incremental
improvements and increase operational reliability in a
deployment scenario.

F. System Optimization and Deployment

Deployment is concerned with scalability and stability
of operation in different urban settings. The resource
management approaches, including in the dynamic
frame rate, and optimization of the use of the graphics
core, provide the assurance of real-time performance
even in the case of high traffic volumes. Table 2 below
reveals that containerized environments are easier to
deploy to many platforms, which makes it easy to
replicate and maintain. The system is tested on a
variety of datasets to ensure that it is generalized and
robust. Fail-safe devices check the health of the
systems and process any errors or dropped frames in
order to preserve continuity. Incremental updates to
detection models, logging protocols or visualization
components can be done because of modular design
without impacting on continued operations. These
optimizations guarantee that the framework gives
reliable and dependable actionable traffic insights in
practice.

IV.RESULT AND DISCUSSION

Smart Traffic Detection system was strict on large
inter-city traffic images of 1,000,000 frames that were
taken on various intersections, highways and other
pedestrian areas. The dataset represented different
conditions, such as different vehicle densities, light
conditions, and weather conditions, and intricate road
geometries. Such conditions guaranteed that the
evaluation represented realistic traffic dynamics in the
urban environment and the robustness of the system to
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pursue the challenges of occlusions, moving objects
several entities or an overlapping traffic. The
evaluation of performance was done on the basis of
accuracy of object detection, efficiency of real-time
processing as well as stability in the performance. The
detection module recorded an average accuracy of
97.62 which is a strong result of the accurate
identification of vehicles, pedestrians and traffic lights
in the heterogeneous urban settings. This test confirms
the quality of the modular pipeline and its capability to
be highly accurate in the changing real-world
conditions.

Vehicle detection was analyzed and similar results
demonstrated a high level of reliability depending on
vehicle types, such as cars, buses, trucks, and
motorcycles. It was efficient with partial obstructions
as well as complicated traffic situations in which
several vehicles were spaced very closely together or
moving at different speeds. Pedestrian detection was a
bit more difficult since there was a lot of obstruction,
anomalous motion patterns and access with the
automobiles. However, this system had high detection
rates with about all walking people being visible in
each frame. These methods of traffic signal recognition
were also sturdy at complicated intersections, and both
signal states were correctly recognized and signal
positions well-localized. The results of all categories in
Table 1 summarize the detection performance with the
required measures of precision, recall, F1-score, which
constitute a clear image of the overall system
performance.

Table 1: Detection Performance Metrics by Object

Category
Precision Recall Fl-score

Object T

Jeet ope (%) (%) (%)
Vehicles 98.1 97.5 97.8
Pedestrians 96.7 97.1 96.9
Traffi

rathie 97.5 97.4 97.4
Signals

Live performance testing of the system showed the
system was capable of running 25-30 frames per
second on a typical workstation with a GPGU, so that
real-time operation is feasible in practice in the city
context. The modular design also improved the
processing efficiency, since it permits the performance
of detection, logging and visualization functions at the
same time without affecting accuracy. The logging
module using the JSON format was critical to the

IJIRT 196243

requirement of reproducibility and traceability, as it
allows to do retrospective analysis of the detected
events and make the decisions on traffic management,
using the collected data. Table 2 is a summary of the
system performance in terms of important metrics in
the functioning of the system, such as processing
speed, memory usage, and error management.

Table 2: System Operational Performance Metrics

Metric Value
Frames per second (FPS) 27
Memory usage (GB) 52
Average detection latency (ms) 35
Frame loss rate (%) 0.03

The optimization of models and reliability of the
system was proven by visualization and training
analysis. In Figure 2, the training objectness loss is
declining consistently with the approximate values of
0.0114 to 0.0101, but smothed values of 0.0103. This
decreasing tendency is an indication of the increased
confidence of YOLOvV7 to differentiate the vehicles
and pedestrians and the background noise. The
convergence justifies efficient optimality, which will
assure substantial overlaps in detection traffic
monitoring. Minimized training losses facilitate
scalability and stability, and make development of
intelligent transportation systems by congestion
analysis, rule enforcement and adaptive control with
respect to replications.

Figure 3 represents the Validation Loss that oscillates
with a small interval of 0.0485 to 0.0495, which
represents the stable level of trust that predictions of
object presence will be made and images will not be
overfitted many times. Figure 4 shows the Precision
Metric, the values vary between 0.5 and 0.9; although
erratic with the value but the smoothed precision is
0.5554 and this is a medium level of accuracy, because
false positives are critical in the context of traffic
enforcement.

Figure 2: Training Loss
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Figure 4: Precision Metric

Figure 5 is an overlay of YOLOV7 car and motorcycles
detection, whereby bounding boxes are used over
different densities, and it shows that in the real world,
it is possible to monitor traffic in real-time and conduct
an analysis of all traffic flows automatically. Figure 6
that indicates detection output of confidence score
between 0.3 and 0.7 confirms probabilistic predictions
with the benefit of estimating a value that can be used
to tune systems. The constant logging of JSON ensures
that it is reproducible, and confidence thresholds can be
modified to allow the deployment to be stable in
realistic urban environments.
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Figure 5: Detection Outputs
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Figure 6: Detection Outputs with Confidence Scores

Analysis of errors showed that they were mostly
detected when the lighting conditions are extreme like
when there is a lot of glare at the sunrise or when there
are wet roads making a reflection. Minor deviations of
the high accuracy were sometimes due to some small
or partially covered pedestrians. These cases were
however quite rare and did not affect system reliable in
a big way.
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Figure 7: Performance Metrics of YOLOV7 in Smart
Traffic Systems

In figure 7, the training curves help to show the
performance of YOLOvV7 in terms of Smart Traffic
Detection. The losses of box, objectness, and
classification are reduced gradually which proves
higher localization and label accuracy. The peak of
precision is around 0.9 and then it stabilizes to one of
0.55 resulting in balanced coverage of detection.
Validation losses are reflective of training trends, and
are strongly generalized. The measures of Mean
average Precision indicate steady improvements with
the high values of mAP at 0.5 reaching even higher
mAP at 0.5:0.95 indicating robustness at a stiffer loU
threshold. Combined, this is scientifically confirmed
scalable, reproducible deployment, allowing correct
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vehicle and pedestrian detection, congestion detection,
and adaptive control on smart transit systems that can
provide safer and more efficient urban movement.
Table 3 is a summary of the distribution of errors going
by the type of scenario, which gives an understanding
of what the system cannot do, and how it could be
improved.

Table 3: Detection Errors by Scenario Type

Scenario Type Error Rate (%)
Nighttime / Low Light 2.1
Rain / Wet Conditions 1.8
Occluded Pedestrians 1.5
Peak Traffic Congestion 0.9

The analysis of scalability revealed that the modular
design allows the implementation of the system in the
various intersections and urban regions without the loss
of performance. Using containerized deployment
platforms, along with resource utilization that is
optimized, it is possible to execute various pipelines
simultaneously on distributed clusters of GPUs, to
serve city-scale monitoring programs. Adaptive traffic
control may also be incorporated with the system
wherein the monitored degree of congestion causes the
timing of signals to be adjusted to enhance flow
efficiency. Law enforcement is assisted by automated
recording of traffic offences e.g. red-light runners,
unsanctioned pedestrian crossing and may minimize
instances of human observation. In general, this
framework is appropriate in real life urban traffic
management applications due to the combination of
high accuracy, real-time functionality as well as
scalable deployment.

The differences between the proposed system and the
previous traffic monitoring strategies outline the merits
of the suggested system. The manual techniques or
traditional sensor-based techniques normally have long
response times, reduced detection rate, and have a
small coverage. Conversely, the Smart Traffic
Detection has extensive real-time responsiveness,
where it constantly monitors, and thus aids in taking
action beforehand. Also, the visualization module is an
improvement in the interpretability, where operators
can respond promptly using situational awareness. The
presented capabilities indicate that the system will help
make the urban mobility safer and more efficient and
aid in the policy generation of intelligent transportation
systems.

IJIRT 196243

Summing up, the findings prove that the Smart Traffic
Detection system is highly efficient in terms of real-
time monitoring of the city, and the average detection
error is 97.62. It can be used effectively in the
congestion monitoring, rule enforcement, and adaptive
traffic control by the combination of robust detection,
persistent logging, interpretable visualization, and
scalable deployment. The analysis of training and
validation (Figures 2 to 4) proves the effectiveness of
the model optimization whereas detection overlays
(Figures 5 to 6) shows the operational possibilities. The
results prove the structure as a suitable, high-precision
instrument of contemporary city traffic regulation and
show that it is both technically rigorous and useful.

V. CONCLUSION

This work is an elaborate Smart Traffic Detection
system aimed at providing urban mobility with proper
real-time tracking of traffic, pedestrians and traffic
lights. The system enables actionable insights on the
management of traffic, responds to regulatory
enforcement, and supports planning by using scalable
deployment, integrating detection, persistent logging,
visualization, and a modular architecture that authentic
regime in a modular framework. The visualization of
the traffic that is intuitively displayed and well-logged
lets the operators learn to interpret the complex
scenarios in the traffic efficiently, and the modular
design enables constant improvements of the system
and adapting it to the conditions in different urban
settings. The framework has great potential of
minimizing congestion, enhancing road safety, and
ensuring sustainable development of cities. Future
research will be directed at introducing predictive
traffic analytics, combination of multi-sensors,
improvement of detection in adverse situations and
expansion of the system to city-scale implementation.
All of these developments are intended to make
intelligent transport systems even more powerful and
to facilitate safer and more efficient transportation in
urban environments.
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