International Journal of Computational Science and Engineering Research
ISSN: 3107 - 8605 (Online) , http://www.ijcser.com/

Regular Issue, Vol. 2, Issue. 1 ( January — March ), 2025, Pages: 61 - 65

Received: 28 September 2025 ; Accepted: 12 March 2025 ; Published: 24 March 2025

4 https://doi.org/10.63328/]JCSER-V2RI1P11

@ hitps://www.youtube.com/watch?v=Q1Eee9p3ZXA

o https://archive.org/details/jsp-ijcser-v2rilp11l
Original Paper : Action Research — Compare and Contrast Research Paper

*
% *
08 Sgnay punssi

Deep Intelligent Network And Reinforcement Learning
For Cloud-Based Intelligent Transportation Systems

D Venkata Siva Reddy !, K Satyanarayana Reddy 2, Tarun Reddy Nukala 3

12 Department of Computer science and Engineering, Viswam Engineering College, Madanapalle
3 Department of Computer Science, The University of Texas at Austin, Texas, USA. tarunreddynukala@gmail.com

* Corresponding Author : D Venkata Siva Reddy ; dvsrbtc@gmail.com

Abstract: The current study intention is discovering Deep Intelligent Networks incorporating Reinforcement Learning
hooked as Cloud-Based ITS sustaining adaptive, scalable as well as concurrent road traffic flow supervision. Customary
means of transportation exhibits restrictions in operational executive resolution, scalability or immediate action. Hence
the current study recommends diverse agenda which is capable of calculating, improving as well as familiarizing
concurrent vehicle movement. Deep learning along with Deep Intelligent Network exercise massive, multidimensional
evidence through countless smart image capturing sensors, global positioning systems and smart location trackers.
Feature abstraction as well as pattern configuration result in mechanically tag files that may be vehicle compactness as
well as rotation where manual codes fails to control these issues. Road traffic indicator device which may be considered
as agent correlates with road traffic network considered as environment so that it can send altering signals or redirecting
direction to implement action that may exploit actions to obtain persistent reward like subsiding normal waiting phase or
decreasing overcrowding. Scalability and supervising evidences with the help of thorough conservational array can be
established easily with the help of cloud computing sources. The cloud computing infrastructure will enable scalable data
processing and distributed learning, supporting large-scale deployments in smart city environments. The current study
anticipates considerably shrinking jamming of vehicles, enhancing safety and rousing township drive that can be easily
maintainable. Datasets that can be replicated as well as applicable are considered in model preparation along with
performance appraisal.
Keywords: Deep Intelligent Networks, Agents, Reinforcement Learning , Cloud Computing, Deep Learning.

for out dated RL approaches. The output of the DRL

1. Introduction model interprets into actual actions, such as vigorously

regulating traffic signal judgments or providing finest

Intellectual solutions that are capable in calculatin
P & route recommendations to related vehicles. DRL systems

automobile - movement in addition to mechanized can study and implement ideal traffic light regulator

strategies that generate "green wave" outlines, profoundly
dropping typical waiting periods and cultivating complete
traffic movement associated to stagnant, pre mediated
systems. Deep learning prototypes, primarily CNNs and
RNNSs, can attain compound outlines to precisely forecast
temporary traffic situations and jamming points. In a
cloud/edge computing setting, RL can improve the
distribution of computational and assertion capitals for
numerous facilities such as safety alerts to safeguard
quality of service and energy effectiveness.

supervisory practices are profoundly required to
overcome urban automobile traffic hindrances. Orthodox
ITS policies do not show flexibility and intellect that can
manage present traffic flow magnitudes as well as self-
reliant vehicle adaptation. DL as well as RL along with Al
provide an opportunity in redesigning ITS for the future.
When integrated with cloud computing, these
technologies can be deployed at scale, enabling smart
cities to optimize traffic flows and reduce environmental
impacts. Concurrent data from an assembly of IoT and

vehicular radars is composed and pre-processed to ' N . ‘
practice the "acknowledged' evidence for the RL ~ Annoying calamities can be avoided effectively by

administrator. The DNNs will estimate the significant  establishing plan that is capable in taking immediate
functions or strategies in RL, aiding the control of high ~ disaster ~ management  actions as  well  as

dimensional and accomplishments that are impracticable @@@@ implement spontaneous  traffic  flow
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guideline. This is possible only when gigantic statistical
information and also multidimensional summaries
collected are assessed accurately. Robust tailored
combination of utilities that are proved remarkable result
in well-organized independent urban transportation
formats.

Problem Statement

restricted because of still
algorithms with unsatisfactory simultaneous learning

e Current systems are

abilities along with secluded document setups.

e ITS which is Cloud incorporated and stimulated by
Artificial Intelligence might be compulsory in order to
handle
movement robustly.

information collected regarding vehicle
e It is mandatory to create a system for making
intelligent choices along with measure over township

settings.
Objectives

e To progress Deep Intelligent Network design that is
useful in sculpting as well as projecting vehicle flow
configurations.

e To design and implement RL agents representing real-
time vehicle motion controller and routing.

e To integrate cloud computing resources for data
storage, model training, and system deployment.

e To evaluate system performance using simulations
and real-time datasets with metrics such as delay,
throughput, fuel consumption, and safety.

2. Related Work

Previous studies have explored the use of deep learning
towards estimating vehicle transport as well as RL in
traffic regulation. However, most approaches are either
standalone or limited in scalability. Integrating these
techniques into a unified, cloud-supported framework
remains underexplored. Conventional traffic controlling
structures trust on standing and imperative based tactics,
which are frequently inadequate in holding the
complications of contemporary metropolitan traffic
proposed by Papageorgiou et al, 2003. These methods
classically use stable signal controls and predefined traffic
regulator approaches that do not justify actual traffic
situations. Thus fail to familiarize to shifting traffic
dimensions  and  configurations, = resulting  in
disorganizations and amplified crowding.

According to the studies proposed by Vlahogianni
et al,, Citation 2014, ITS exploit actual information using
innovative algorithms so that vehicle movement can be
enhanced along with eliminating overcrowding issues.
Prescribed schemes assimilate information regarding
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several causes to offer a wide-range of traffic situations.
This actual data tolerates ITS to vigorously amend traffic
controller  approaches, refining traffic
administration competence.

inclusive

Recent developments have presented several intelligent
traffic management clarifications. The adaptive road traffic
sign regulator alter signal controls depending on actual
traffic circumstances, considerably refining traffic
movement and dropping waiting intervals (Mirchandani
& Head, 2001). These arrangements custom algorithms
that examine existing traffic situations and foresee
upcoming traffic movements to improve signal controls at
junctures. Based on the studies done by Fatorachian &
Kazemi, 2021, the advance traffic control system structures
is capable to lessen time taken to reach the destination as
well as postponements to certain extent when associated
to out dated fixed time regulator arrangements. These
improvements echo the inevitability of collective routine
by incorporating certain automation techniques to achieve
administration performance.

IoT assists extensive data assortment from global
positioning system plus smart sensors administered
quickly based on information collected by fog computing
procedures. According to Wang et al., 2021, expectancy
will be lessening by permitting rapid reaction intervals to
traffic events and further accurate transportation regulator
regulations. Reorganizing fog computing mechanism will
improves handling load placed over federal schemes,
refining scalability and dropping the requirement for
widespread organization improvements.

Scalability turns out to be an important task for extensive
ITS placements. Scaling ITS to switch the difficulties of a
cosmopolitan area needs enormous computational
influence to practice the huge extents of instantaneous
data produced by loads of sensors and devices. This is
mostly puzzling when seeing the requirement to uphold
short potential in supervision practices, which is acute for
traffic management. Extraordinary computing setup, with
authoritative servers that are capable to handle quick
information is crucial in encountering difficulties.
Concurrent setup should perform vigorously regarding
forthcoming network overloading, particularly in zones
with high transportation compactness, which can add
tension to the automation resources based on
Yuan, Citation 2019.

Physical setup for extensive ITS by accomplishing a
enormous network of interrelated devices is needed. This
contains the organization of required communication
networks like 5G with the essential bandwidth and
potentially low connectivity essential for present data
communication and handling. The arrangement of 5G
networks provides its own encounters, comprising
noteworthy investment and the essential widespread
SOl
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exposure to safeguard unbroken communication through
every corner of the city. The set-up must also include
vigorous power structures accomplished of assisting the
unbroken action of threshold diplomacies considered
tedious. (Sharma et al., 2021).

The incorporated traffic controlling stages that associate
data from numerous foundations have established major
enhancements in operative competence and transportation
wellbeing. These systems use progressive data merging
systems to incorporate data from numerous traffic
watching devices and offer an integrated outlook of traffic
situations. By influencing this unified data, traffic
supervision centres can mark well-versed conclusions and
counter overcrowding more successfully.

According to Chen et al., Citation 2017, scalability tasks
remain multifaceted so that the information can be
considered as security distinction and consistency through
extensive terrestrial range. As the scale of distribution
surges, the complication of handling data
miscellaneous sources also escalates.

from

In order to maintain the information that is precise,
sensible and steady, the data authentication and error
rectification tools are indeed necessary. Also, the structure
should act robust so that device malfunctioning causing
destruction or exploitation of information can be
prevented. The success of extensive ITS placements for
effective of traffic supervision approaches will centres on
the excellence of the fundamental documents.

Cohesive traffic supervision tactics introduced by
Singapore are considered to be one of the best
advancement of ITS. Land Transport Authority applied an
inclusive ITS that will assimilate records through 5000
radar sensor devices, image capturing devices as well as
global positioning systems throughout the metropolitan
areas (LTA, 2018). This organisation offers instantaneous
traffic facts to traffic supervision centres, permitting active
traffic sign alterations, event recognition and effective

traffic steering.

According to Guan et al Citation 2021, these scalability
encounters can be diminished by adopting supplementary
dispersed and prefabricated designs. By breaking the
whole structure such that it forms fragments which are
smaller, more practical entities, that may be answerable to
precise section and also to road traffic administration
aspects, it turn out to be simple in measuring structure
countably.

The present mechanisms is capable to function
eccentrically by handling information obtained in the
vicinity while silently collaborating with a fundamental
core in order to get synchronization along with
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inaccuracy. Decreasing influence over complete structure
is achieved via segregating disasters with precise
components which will boost scalability.

3. Research Methodology

Data Collection

e Instantaneous and past road traffic information
through different sites such as loop detectors, GPS
and IoT sensors.

e Public datasets (e.g.,, METR-LA, PeMS, NGSIM).
Model Development

e Deep Intelligent Network: Design and train deep
models for spatial-temporal traffic forecasting.

e Reinforcement Learning: Develop RL agents for
adaptive control (DQN, PPO, A3C).

e Multi-agent RL (if needed) for coordinated control
across intersections or AVs.

Cloud Integration

e Use cloud services (AWS, GCP, or Azure) for data
management, model training, and system
orchestration.

e Implement edge-cloud strategies for latency-
sensitive tasks.

Evaluation

e Use simulation platforms like SUMO, Veins, or
CARLA to test the framework.

e Metrics: Average travel time, vehicle delay, fuel
consumption, system throughput, scalability, and
safety.

Expected Outcomes

e A robust, scalable ITS framework using DIN and
RL.

e Enhanced traffic prediction and decision-making.
e Real-time adaptive traffic control.

e Blueprint for cloud-based ITS deployments in
smart cities.

Tools and Technologies

e Languages & Libraries:
TensorFlow/PyTorch, OpenAl Gym, RLIib.

e Simulation: SUMO, CARLA.

e Cloud Platforms: AWS EC2/SageMaker, Google
Cloud AI Platform.

Python,

e Data Visualization: Matplotlib, Seaborn, Tableau.

£020
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4. Conclusion

The researchers were seriously investigating on ITS
features by utilizing learning-based Al skills. Vigorous
environment of traffic arrangements do not permit a
flawless and easy controller tool for entire ITS uses.
Governing transportation structures by reinforcement
learning (RL) methodologies is achieving acceptance
mutually in business and academic world. There are
numerous study conclusions drawn in current years for
resolving automatic controller glitches in ITS, such as road
traffic lights, self-sufficient driving, self-directed break and
energy supervision of automobiles. The most widespread
deep RL use in ITS is adaptive traffic signal control (TSC)
at junctures. We tried to provide a broad evaluation
regarding deep RL uses in ITS. Important perceptions of
RL and deep RL, along with the situations in which they
are realistic to TSC were debated to deliver a smooth
literature overview. Lastly, we also debated on the study
guidelines and the breach between the current study and
the practical usage. This review displayed that there are
diverse single agent and multi-agent RL keys for TSC that
overtake the normal controller approaches in simulation
settings.

5. References

[1] Zhang, J., Zheng, Y., & Qi, D. (2017). Deep spatio-
temporal residual networks for citywide crowd flows
prediction. AAAL

[2] Li, Y., Yu, R., Shahabi, C,, & Liu, Y. (2018). Diffusion
convolutional recurrent neural network: Data-driven
traffic forecasting. ICLR.

[3] Van der Pol, E., & Oliehoek, F. A. (2016). Coordinated
deep reinforcement learners for traffic light control.
NIPS Workshop.

[4] Chen, X, et al. (2020). Cloud-based intelligent
transportation system: Framework and challenges.
IEEE Transactions on Intelligent Transportation
Systems.

[5] A Comprehensive Survey of Deep Learning-Based
Traffic Flow Prediction Models for Intelligent
Transportation Systems — Riaz Ali, Hafiz
Muhammad Yasir Naeem, Mujtaba Asad, Tamam
Alsarhan, Belal Bin Heyat. ICCK Transactions on
Advanced Computing and Systems, 2025.

[6] Traffic Graph Convolutional Recurrent
Network: A Deep Learning Framework for
Network-Scale Traffic Learning and Forecasting —
Zhiyong Cui, Kristian Henrickson, Ruimin Ke, Ziyuan
Pu, Yinhai Wang. (2018) — focuses on graph-LSTM for
capturing spatial dependencies.

[7] Spatio-Temporal Graph Convolutional Networks: A
Deep Learning Framework for Traffic Forecasting —
Bing Yu, Haoteng Yin, Zhanxing Zhu. (2017) —

Neural

Jack Sparrow Publishers © 2025, IJCSER, All Rights Reserved
www jacksparrowpublishers.com

introduces a fully convolutional graph model for
spatio-temporal prediction.

[8] Domain Adversarial Spatial-Temporal Network: A
Transferable Framework for Short-term Traffic
Forecasting across Cities — Yihong Tang, Ao Qu,
Andy H. F. Chow, William H. K. Lam, S. C. Wong,
Wei Ma. (2022) — deals with transfer learning /
domain adaptation in traffic forecasting.

[9] Recent Advances in Reinforcement Learning for
Traffic Signal Control — Hua Wei, Guanjie Zheng,
Vikash Gayah, Zhenhui Li. ACM SIGKDD

Newsletter, 2021. Survey of RL

techniques for traffic signal control.

Explorations

[10] A Survey of Reinforcement and Deep Reinforcement
Learning for Coordination in Intelligent Traffic Light
Control — Journal of Big Data, 2025. — covers single
and multi-agent methods, strengths/limitations.

[11] Adaptive Urban Traffic Signal Control Based on
Enhanced Deep Reinforcement Learning — (2024) —
presents a DRL model with enhancements like dueling
network, double Q-learning, priority sampling etc.

[12] A Deep Ensemble Approach for Long-Term Traffic
Flow Prediction — Arabian Journal for Science and
Engineering, 2024. — ensemble models combining
CNN, LSTM, GRU for long-term traffic forecasting.

How To Cite:

D Venkata Siva Reddy , K Satyanarayana Reddy , Tarun
Reddy Nukala ,” Deep Intelligent Network and
Reinforcement Learning for Cloud-Based Intelligent
Transportation Systems “, International Journal of
Computational Sciences and Engineering Research
(JCSER), Volume 2, Issue 1, pp 61 —65 , March, 2025.

CrossRef DOL: https://doi.org/10.63328/ijcser-v2rilp11

Declaration

Conflicts of Interest: The authors declare no conflict of
interest.

Author Contribution: All authors wrote the main
manuscript text and also consent to the submission.

Ethical approval: Not applicable.

Consent to Participate: All authors consent to participate.
Funding: Not applicable, and No funding was received
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Personal Statement: We declare with our best of
knowledge that this research work is purely Original
Work and No third party material used in this article
drafting. If any such kind material found in further online
publication, we are responsible only for any judicial and

copyright issues.
QOO
BY NC SA

64


https://doi.org/10.63328/IJCSER-V2RI4P11
https://doi.org/10.63328/ijcser-v2ri1p11

International Journal of Computational Science and Engineering Research D Venkata Siva Reddy et, al.
ISSN: 3107 - 8605 (Online) , http://www.ijcser.com/, Vol. 2, Issue 1, 2025, https://doi.org/10.63328/]J CSER-V2RI4P11

Generative Al Statement: The authors declare that

generative Al was not used in the preparation or creation

of this manuscript. The alternative text (alt text)

accompanying the figures in this article was generated by

Frontiers with the assistance of artificial intelligence.

Reasonable efforts have been made to ensure the accuracy

and appropriateness of the generated alt text, including

review by the authors wherever possible. If you identify

any inaccuracies or issues, please contact the editorial

team.

Publisher’s Note: The statements, opinions, and claims
presented in this article are exclusively those of the
authors and do not necessarily reflect the views of their
affiliated institutions, the publisher, editors, or reviewers.
Any products discussed or evaluated, as well as any
claims made by their manufacturers, are not warranted,
approved, or endorsed by the publisher.

Acknowledgements

We thank everyone who inspired our work.

Jack Sparrow Publishers © 2025, IJCSER, All Rights Reserved @

www.jacksparrowpublishers.com 65


https://doi.org/10.63328/IJCSER-V2RI4P11

	Publisher’s Note: The statements, opinions, and claims presented in this article are exclusively those of the authors and do not necessarily reflect the views of their affiliated institutions, the publisher, editors, or reviewers. Any products discuss...

