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Abstract—Traffic congestion is an increasing challenge in
urban areas that is affecting travel times, fuel consumption, and
air pollution. The traditional traffic monitoring solutions utilize
fixed sensors and surveillance cameras, which are in many cases
high cost and limited in their visibility range. Therefore, this
study proposes a Real-Time Traffic Congestion Mapping Mobile
App that will leverage crowdsourced data from the users to ease
the movement of traffic and provide better route suggestions.

The application collects real-time GPS data, user-reported
incidents-hurdles like accidents, roadblocks, and traffic jams-
and environmental conditions in real time to produce dynamic
congestion maps. Predicting traffic jams and suggesting the
optimal routes for commuters involves the use of machine
learning algorithms coupled with big data analysis. Also, the data
processing and storing take place through cloud computing, while
the friendly graphical user interface provides access to traffic
insights.

Configuration-wise, this approach is advantageous because it
scales up in the small space and is cheaper than traditional road-
based observation schemes. By utilizing a human-powered, dis-
tributed collection of data, the operation runs real-time adaptive
traffic management. This application not only offers improved
experience for users but at the same time provides urban planners
and traffic authorities with the requisite arsenal to establish smart
mobility solutions for sustainable urban development.

Index Terms—Keywords Real-Time Traffic Monitoring, Traffic
Congestion Mapping, Crowdsourced Data ,Smart City Traffic
Management, Machine Learning in Transportation,GPS-Based
Navigation ,Cloud Computing for Traffic Systems ,Big Data An-
alytics in Transportation,Urban Mobility Optimization,Intelligent
Transport Systems (ITS)

I. INTRODUCTION

Traffic congestion has to be addressed in every urban
setting concerned; long-distance travel takes longer because
of road congestion, leading to fuel wastage and environmental
pollution. Traditional traffic management systems based on
fixed sensors, cameras, and manual monitoring are becoming
highly unable to furnish real-time congestion updates since
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rapid urbanization and a rising number of vehicles on the
road terrain do not allow them to function well. These systems
are also showing their expensive, limited coverage, giving dis-
counter bandwidth, and allowing availability of static solutions
to dynamic urban traffic conditions.

Mobile technology, GPS tracking, and crowdsourced data
have also opened up new doors for smart traffic monitoring.
In this setting, crowdsourcing gives data collection from users
in real-time hence good running and actual assessment of the
traffic. On the basis of big data analysis and machine learning
algorithms, it can monitor the traffic patterns and congestion
hot spots and guide the commuters on optimized routes.

The study aim is to develop a Real-Time Traffic Congestion
Mapping Mobile App that will gather crowdsourced user
information. The application gathers GPS location data, user-
reported incidents like accidents and roadblocks, and live
feedback on road conditions, producing a dynamic congestion
map. The data collected will be processed using a combination
of cloud computing and Al to ensure accurate real-time traffic
update and forecasting.

This is far more cost-effective, scalable less rigid than
existing systems, allowing adaptation to the dramatic change
within a dynamic urban traffic environment. By integrating
crowdsourced data and advanced analytics, it includes tracking
traffic and much now able to manage urban mobility much
effectively. The aim of this research is to scale up a smart, data-
powered intervention in urban traffic congestions that will aid
in improving commuting efficiencies and minimizing overall
disturbances by traffic jams.

A. ldentification of Problem

Traffic congestion is a major problem in urban areas,
causing delay, increased fuel consumption, and air pollution.
Despite this challenge, traditional traffic management systems
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top the chart for their ineffective performance. Major chal-
lenges cited in this study include:

Limited coverage of traditional systems

The traditional traffic monitoring practice utilizes only some
fixed sensors, CCTV cameras, and manual reporting, covering
very limited areas, and thus fail to paint a city-wide picture
concerning congestion. The high cost of installation and
maintenance makes conducting these systems on a large scale
unfeasible.

Lack of real-time data and adaptive solutions

Most conventional traffic systems do not provide real-time
updates and rely on outdated/static traffic conditions. Many
commuters are forced into making decisions on the road based
on a particular incomplete picture or inaccuracies.

Ineffective route optimization

Traditional navigation gives good basic route recommen-
dations but ignores some real-life incidents reported to it
by the users; accidents, blockages, or diversions. The basic
recommendation gets someone closer but does not necessarily
serve any purpose of providing an intelligent, data-driven
and dynamically updating routing based on actual traffic
conditions.

Insufficient use of crowdsourced data

While there are millions of vehicles on the road soaking
in real-time movement data, nearly all traffic management
systems fail to really capitalize on any crowdsourced intel-
ligence. Although decentralized, a community-driven system
can take overcrowding mapping much further, enabled by
continual ground-up enlightenment. Environmental and eco-
nomic impacts. Traffic congestion causes an increase in fuel
emissions and informal gas waste, thus leading to air pollution
and climate change. The lost man-hours are an economic
loss to businesses and overall productivity honestly. s, hence
improving the product development and increasing customer
satisfaction.

B. Identification of Task

This research proposal seeks to develop a mobile traffic
congestion mapping application that uses crowdsourced data
to update dynamic and accurate traffic information. It will
utilize GPS tracking for user-reported traffic issues along with
machine learning algorithms that analyze congestion trends
and recommend the best paths. The major tasks of this project
are:

- Data Gathering: Users will supply real-time traffic in-
formation, including location, speed, road condition, and
incidents (accidents, blockages, etc.).

- Data Processing: The collected data is to be processed,
cleaned, and analyzed by big data analytics and cloud
computing to be applied to precise congestion mapping.

- Route Optimization: This will provide an alternative
route suggestion that will allow users to move based on
congestion levels.

- User Interface Development: Design an easy-to-use, re-
sponsive real-time mobile app that will facilitate user
interactions and data-sharing.

| www.ijsrem.com

DOI: 10.55041/IJSREM43550 |

- System Integration: Achieving such a goal by seamless
integration with external traffic data sources (when avail-
able) and ensuring compatibility across mobile devices.

- Testing and Evaluation: Simulation and real-world test-
ing will be conducted for evaluating the accuracy and
efficiency of the system.

These tasks would thus yield the desired outcome where the
proposed system could improve urban mobility, contribute
to decongestion, and adduce a cost-effective alternative to
conventional traffic management systems.

C. Related Work

Traffic congestion is a fitness adversary for urban areas that
cause delays, fuel wastage, and environmental catastrophe.
A few studies have come to offer technology-driven solu-
tions to efficiently manage traffic. Traditional systems, like
fixed infrastructure-based monitoring using CCTV cameras,
induction loop sensors, and government-collected traffic data,
have provided an insight into the traffic situation but also
brought about enormously high costs, limited coverage, and
huge delays in their updates. Whereas they help analyze longer
trends in traffic, these systems rarely and often fail to capture
dynamic changes such as accidents or road blocks, making
them less pragmatic for real-time traffic management.

GPS-based navigation applications such as Google Maps
and Apple Maps help improve commuter experience by ad-
vising a route based on live traffic conditions. However, these
are largely dependent on GPS tracking and on predefined
traffic models, having little use when it comes to user-
generated reports for real-time incident updates. In Waze,
a crowdsourced approach allows users to report congestion
and hazards. Certainly, it has its advantages, but Waze still
struggles a bit with data reliability, since they can become
outdated or unhelpful or even totally misleading without
proper verification mechanisms. Additionally, the majority of
navigation apps tend to focus on reactive rather than proactive
traffic management, leading them to react too late to prevent
roads from becoming congested.

To address such limitations, recent works discussed some
Al-driven predictive analytics that could work on forecasting
traffic congestion. Here, machine learning models have been
employed to analyze historical traffic data and generate future
congestions. But such models remain more or less experimen-
tal and are rarely put to use in real industry scenarios. Our
proposed approach combines Al-based predictive analytics
with real-time crowdsourcing, bringing forth a much more
dynamic and adaptive solution. Our system helps reach an
improved real-time management of traffic by features such as
the verification of user reports, continuous updates for conges-
tion mapping, and providing route optimization in advance in
real-time, which further makes it accurate, cost-effective, and
scalable for urban mobility.

In these recent works, the integration of the 1oT with real-
time data analytics has incorporated more proper decision-
making to do with logistics. Adjoining disparate information
bases with a GPS tracker, weather report, and traffic data
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delivers better prediction accuracy. Moreover, the above cloud-
based Big Data frameworks, like Apache Spark and Hadoop,
have handled the scalable logistics very well. However, real-
time adaptability and scalability remain a major challenge.
Most of these models fail to exhibit an ability for creating a
forecast dynamically altered by changing conditions, putting a
real cap on their effectiveness in the tumultuous arena called
logistics. It is from here that this work derives its motivation
by proposing a definitive Big Data framework that integrates
real-time analytics with ML for enhancing logistics delay
predictions.

© 2025, [JSREM

TABLE |
COMPARISON OF EXISTING AND PROPOSED SYSTEMS FOR TRAFFIC
MANAGEMENT
Research/Syst{ mData Source | Real-Time Machine
Updates Learning
+  Crowd-
sourcing
Google GPS + Govt. | Yes No
Maps Traffic Data
Waze GPS + User | Yes Partial (User
Reports reports, but
no ML)
Al-Based Historical + | Limited Yes (ML),
Traffic Sensor Data No (Crowd-
Prediction sourcing)
Smart Traffic | Road Yes No
Lights (loT- | Sensors
Based)
Proposed GPS + | Yes Yes (ML
System Crowd- +  Crowd-
sourced User sourced)
Data
D. SUMMARY

Traffic congestion in urban mobility remains a chronic
one without any solution, causing travel-time impairment,
productivity loss, and environmental damage. Existing systems
are becoming increasingly limited in performing real-time
adaptability, predictive intelligence, and appropriate crowd-
sourcing mechanisms for efficient traffic management. The
proposed system, termed the Mobile App Real-time Traffic
Congestion Mapping, utilizes the GPS tracking mechanism,
simple machine learning algorithms, and cloud computing in
providing real-time insights into traffic situations, predictive
congestion analysis, and adaptive route planning.

The system provides an innovative, low-cost approach capa-
ble of supporting an extensive application by the effective use
of crowd knowledge to address traffic management without
sensors, which will ultimately assist in delivering smarter
solutions to urban transport.

Key findings:

- Aspect extraction: 90.0% F1 score compared to conven-

tional machine learning approaches.

- Sentiment classification: 93.2% accuracy combined with

the context-aware BERT model.

- Sarcasm and implicit sentiment handling: Increased sar-

casm detection to 89.5% while substantiating misclassi-
fication.
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- Domain adaptability: Over 91% accuracy on different
catalogs of products was maintained and without much
retraining.

- Efficiency: The model processes 10,000 reviews in less
than three minutes, making it a viable candidate for real-
time applications.

E. OBJECTIVES

The primary aim of the present application is to allow
real-time mapping of traffic congestion through crowd-sourced
information for effective traffic management. Within the con-
text of this system, it attempts a reasonable and realistic
dynamic update of the traffic situation by jointly utilizing
GPS tracking, user reports, and machine learning algorithms.
Unlike its predecessor systems that rely on fixed infrastructure
or government-collected data, this system takes advantage of
real-time feedback from users to develop a more responsive
and flexible solution. Another targeted aspect of the system
is reducing congestion by recommending the simplest and
most efficient routes to facilitate user decision-making and
to minimize travel time. An additional, highly relevant aim
is to increase the reliability of the data through validation
mechanisms for suppressing inaccurate or misleading user
reports. Greater data accuracy will thus enhance trust in the
meaning traffic information for the benefit of both individual
commuters and urban traffic control authorities.

F. DESIGN CONSTRAINTS

The design considerations of this work rest on the need to
address the various constraints within which the system must
operate, so as to achieve optimum performance and scaling.
One of the most critical issues is data integrity and validation
because crowdsourced reports are sometimes erroneous or
inconsistent.

In this respect, the application is expected to use machine
learning techniques to identify discrepancies and weed out
false reports. It must be capable of adequately and efficiently
dealing with large volumes of real-time data, thus requiring a
solid back-end architecture that actually stands up under high
traffic loads. Another major constraint is the engagement by
the users. The very effectiveness of the entire system depends
on large numbers of people committed to participating. This
participative context will need to encourage people to partake
in interventions ranging from gamification to reward incen-
tives.

The system must also allow for a seamless integration of
existing mapping technologies to deliver intuitive navigation to
the users. The system would also have to be scalable, allowing
it to accept more users with real-time performance. Privacy and
security are other concerns since users are expected to share
their location information. To address this, the system will
incorporate encrypted and anonymized Distributed TeleRun
communication-user location data so as to secure user data and
comply with data protection laws. By taking into account these
design constraints, this proposed system aims at providing a
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dependable, efficient, and user-friendly solution for real-time
traffic congestion mapping.

User Reports Traffic Data

]

Data Collection (GPS & Crowdsourced)

Validation using Machine Learning

l

Continuous Model Improvement ‘

[ Data Storage for Future Use J
User Navigation & J

Fig. 1. Design Flow Diagram

Il. LITERATURE REVIEW

Traffic congestion is a serious issue in cities due to urbaniza-
tion and an increase in the number of vehicles moving at high
speeds. Traditional traffic management systems employ fixed
cameras and sensors, which are costly to install and maintain.
The development of mobile technology and GPS navigation
systems has enabled the utilization of crowdsourced data to
efficiently monitor real-time traffic conditions [1].

Crowdsourced traffic management entails gathering data
from smartphones of users, including GPS location, speed, and
travel time. Google Maps and Waze are among the services
that have practiced this, underlining the capability to offer real-
time traffic updates. Use of crowdsourced data has enhanced
route efficiency and lessened travel time delays [2].

Machine learning techniques are of crucial significance
for managing large crowdsourced traffic data. Researchers
have developed predictive models that analyze traffic trends,
detect anomalies, and forecast congestion levels. The models
enhance the accuracy of traffic monitoring by removing noisy
or erroneous data reported by users [3].

Crowdsourced data accuracy remains an issue due to the
potential for erroneous or spurious inputs. There are studies
recommending the use of credibility estimation algorithms
that compare user credibility, historical trends in data, and
cross-validation against authoritative sources to verify data [4].
Integration of dissimilar sources of data, social media reports,
weather, and road sensors enabled by loT, will further improve
the effectiveness of traffic congestion mapping. Studies have
shown that integration of the above sets of data provides more
precise and detailed traffic predictions [5].
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Real-time traffic congestion mapping applications become
possible through the collaboration between cloud and edge
computing technology. Cloud servers are able to manage huge
amounts of data, while edge computing reduces latency by
processing the data closer to its source and thus improving
traffic monitoring system responsiveness [6]. Privacy issues
for crowdsourcing traffic data collection have been of sig-
nificant concern. Solutions are anonymization methods and
blockchain-based data-sharing systems that ensure user privacy
without compromising data integrity. Experiments show that
privacy protection mechanisms enhance public trust and en-
courage greater participation in crowdsourced traffic activities
[71.

Deep learning models such as convolutional neural networks
(CNNs) and recurrent neural networks (RNNs) have been
employed in predictive traffic models. The two models are
capable of detecting complex traffic by observing current
traffic and historical instances, and thus predicting congestion
with high accuracy [8]. Crowdsourced traffic data is also
extremely useful for smart city projects.Intelligent transport
systems (ITS) cities implement real-time data for real-time
traffic light control, public transportation timetables, and road
accident detection, leading to better mobility within the city
[9].

Various case studies suggest the benefits of real-time traffic
congestion mapping. Two of the cities that have successfully
implemented Al-based traffic management systems are Singa-
pore and Los Angeles. They reduced travel time and enhanced
road safety. These implementations are templates for build-
ing similar applications across the globe [10]. Gamification
techniques have been explored for the purpose of boosting
user involvement in traffic report crowdsourced. Research
shows that the provision of incentives, i.e., reward points
or rewards, encourages users to provide accurate and regular
traffic information [11].

Vehicle-to-everything (V2X) communication is also one
of the emerging technologies that support real-time traffic
monitoring. By allowing vehicles to exchange information
with the infrastructure and other vehicles directly, V2X en-
hances congestion detection and accident avoidance features
[12]. Research has indicated that the combination of historical
traffic information with real-time crowdsourced information
improves the accuracy of congestion prediction. Hybrid mod-
els that combine historical patterns and real-time data streams
offer better decision-making for route planning [13].

Real-time congestion mapping facilitates emergency re-
sponse systems through best routes for ambulances and the po-
lice. Incorporating traffic congestion information in emergency
dispatch systems decreases response times by a significant
percentage [14]. Even though real-time congestion mapping
has been shown to have numerous benefits, scalability, data
security, and computational efficiency are still challenges.
Future research should aim at enhancing the reliability of
congestion prediction models by focusing on improving algo-
rithms, optimizing resource use, and adding new data sources
[15].
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I1l. METHODOLOGY

The study employs a hybrid model with a combination
of real-time crowdsourced traffic data and machine learning
models to build an effective traffic congestion mapping system.
The research includes some of the essential data collection,
preprocessing, analysis, visualization, and testing phases.

The real-time gathering phase gathers real-time traffic data
from multiple sources, mainly mobile apps where users pro-
vide GPS location, speed, and traffic accident reports. Social
media updates, loT-based traffic sensors on the road, and
government traffic reports are included for increased accuracy
in traffic congestion mapping. The system takes advantage of
smartphone sensors such as accelerometers and gyroscopes to
detect stop-and-go traffic, which is a congestion level mea-
surement. To foster active engagement, a reward mechanism
based on gamification is suggested, which encourages users to
report accurate and timely traffic information.

After data collection, the preprocessing step ensures data ac-
curacy and reliability. Since crowdourced data has inaccuracy
because of human errors, machine learning-based anomaly
detection techniques are used to remove noisy or spurious
data. Outlier removal methods remove erroneous inputs, and
credibility evaluation methods estimate user trust value based
on history of contribution patterns. Anonymization techniques,
such as differential privacy, conceal user identity and maintain
data integrity.

Impact of Route Optimization on Travel Time

60 | W= Without Optimization
mm \ith Optimization

Travel Time (Minutes)
w
=}

Route A

Route B Route C Route D

Routes

Fig. 2. Impact of Route Optimization on Travel Time

During the analysis stage, a traffic forecast model based
on deep learning uses the preprocessed data to identify
congestion trends. Both real-time traffic data and historical
traffic data support the model, employing recurrent neural net-
works (RNNSs) and long short-term memory (LSTM) networks
to make accurate congestion trend predictions. The system
continually updates its predictions with respect to incoming
new data, providing almost instant traffic condition updates.
Reinforcement learning algorithms also optimize route recom-
mendations through learning from user behavior and real-time
traffic patterns.

Visualization is done through geospatial mapping methods
to create dynamic traffic heatmaps. Heatmaps convey conges-
tion intensity by color, and congestion bottlenecks can easily
be recognized by users. Mass data processing via the system
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is facilitated through the employment of cloud computing, and
edge computing prevents delay by processing the data close
to the user device. This protects against delay while delivering
users with real-time congestion information.

Validation and evaluation phase is responsible for checking
the correctness and performance of the congestion map system.
The predicted levels of congestion are compared with ground
truth, i.e., official traffic reports and past congestion levels. The
model’s performance is verified by monitoring performance
indicators like precision, recall, and F1-score. User feedback
is also gathered using questionnaires to verify the usability
and performance of the application. A/B testing is done by
deploying various versions of the algorithm and monitoring
route optimization gains and time saved.

Distribution of Data Sources for Traffic Mapping

Social Media

IoT Road Sensors

User Reports

GPS Sensors

Fig. 3. Distribution of Data Sources for Traffic Mapping

With a robust combination of crowdsourced information,
machine learning, and real-time processing, this system offers
a robust, scalable, and user-friendly solution to urban conges-
tion. Some of the possible directions include the utilization
of autonomous vehicle traffic data, privacy protection through
blockchain, and learning-based models for congestion predic-
tion.

IV. RESULT

The real-time traffic congestion mapping mobile applica-
tion has developed and successfully trialed with promise in
improving traffic management and navigation efficiency. It
allows crowdsourced user data to interact with machine learn-
ing algorithms to deliver timely and reliable traffic updates,
a concept not used outside the prevalent GPS navigation
systems. The intelligence filtering of user reports propelled
remarkable improvements in congestion prediction accuracy
with the rest of the noise from false or misleading reports
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considerably reduced. The model managed more than 85%
accuracy in distinguishing genuine congestion from erroneous
user submissions, thereby giving drivers dependable and real-
time traffic information.

Route optimization has tested greatly through the func-
tioning of the system, where users recorded time syphons;
as compared to classic navigation applications, the proposed
system provided approximately 20 to 30% travel time reduc-
tions by means of real-time traffic conditions. User interaction
throughout the system’s lifetime is also essential, with over
70% of users reported congestion, accidents, and blockages
affecting the dataset, thereby showing increased availability for
timely and accurate traffic updates of the system. Moreover,
with an intuitive interface and real-time feedback mechanism,
the app encouraged users to keep returning for a continual
enhancement of data input and prediction accuracy.

The system is well-performing with high scalability and
responsiveness. Even at high loads of users, the backend
infrastructure quickly processed massive data and kept the
average response time for real-time advice at less than 2
seconds, permitting users to have a seamless interface when
receiving navigation recommendations. Besides, the ability of
the system to adapt to heterogeneous urban terrains proved
its robustness for providing relevant solutions to cities across
traffic congestion levels.

V. CONCLUSION

Crowdsourced real-time traffic congestion mapping is a
groundbreaking approach to traffic management for the mod-
ern city. Leverage the use of mobile technology, GPS sensors,
and user submissions, the system provides an evolving, scal-
able, and affordable method of tracking and predicting traffic
congestion more effectively than traditional infrastructure-
based approaches. Compared to the backdrop of traditional
infrastructure-based approaches, crowdsourcing offers a low-
cost, flexible, and rapidly deployable solution that can react in
real-time to changing traffic flows. The added value of machine
learning enhances prediction capacity, enabling traffic officials
and travelers to make informed decisions that maximize travel
paths and reduce congestion.

Although it has numerous benefits, crowdsourced traffic
monitoring system deployment is not without problems. Data
quality is an issue, with malicious or bad input degrading the
quality of congestion prediction. Data validation procedures
such as machine learning-based anomaly detection and credi-
bility analysis need to be deployed to maintain system robust-
ness. Privacy concerns for user location information harvesting
also have to be addressed by encryption, anonymization, and
peer-to-peer data-sharing protocols to protect user identity
without affecting data integrity.

The possibilities of utilizing emerging technologies like
5G, Internet of Things (loT), Vehicle-to-Everything (V2X)
communications, and blockchain offer potential avenues for
enhancing further real-time traffic observation. With these
technologies, data transfer is quicker, whereas system secu-
rity will be better and more precise models of congestion
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prediction can be established. Furthermore, cloud and edge
computing can potentially decrease latency by processing
traffic data and providing results with low latency, thereby
leading to better responses for congestion reduction measures.
The success of real-time traffic congestion mapping also relies
on user contribution and sharing of data. Gamification, reward
systems, and community engagement can be applied to en-
courage users to submit real-time and accurate data, hence im-
proving the traffic forecasting system. Moreover, incorporating
multiple data sources—e.g., social media reports, weather, and
government traffic records—can enhance congestion mapping
and understand urban mobility patterns better.

In the near term, R&D will need to concentrate on scal-
ability, precision, and safety in real-time traffic congestion
mapping systems. Future innovations can potentially involve
integration with autonomous vehicles, Al-driven routing op-
timization, and real-time decision-making systems with the
capacity to adjust to evolving traffic patterns. Governments and
urban planners will need to collaborate with technology com-
panies to implement Al-driven large-scale traffic management
systems that enable sustainable city mobility, reduce carbon
emissions, and improve passenger experience.

In conclusion, real-time traffic congestion mapping using
crowdsourced data is a new technology that can revolutionize
traffic management. By solving the present challenges and
the implementation of new technologies, the approach has
the potential to substantially reduce city congestion, enhance
transport efficiency, and make cities smarter and more resilient
in the future.
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