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ABSTRACT: Industrial wastewater management has become a critical environmental and regulatory priority due to
increasing industrialization, stricter environmental compliance standards, and the need for sustainable resource
utilization. This research proposes a Deep Learning (DL) and Artificial Neural Network (ANN)—driven agile enterprise
system for intelligent industrial wastewater monitoring and control within secure Software-Defined Cloud (SDC)
environments. The framework integrates loT-enabled sensors, real-time data analytics, adaptive neural network models,
and software-defined networking (SDN) for dynamic resource orchestration and secure data transmission. ANN and
deep learning models are deployed to predict pollutant concentrations, detect anomalies, optimize chemical dosing, and
enhance process efficiency. The software-defined cloud architecture enables scalable computing, flexible network
control, and policy-driven security enforcement. Privacy-preserving mechanisms, encrypted communication channels,
and role-based access control ensure regulatory compliance and data protection. Experimental simulations demonstrate
improved pollutant prediction accuracy, reduced operational cost, optimized energy consumption, and enhanced
regulatory reporting efficiency compared to conventional supervisory control systems. The proposed system contributes
a secure, intelligent, and adaptive enterprise solution for sustainable industrial wastewater treatment and environmental
risk mitigation.
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I. INTRODUCTION

Industrial wastewater management represents one of the most pressing environmental challenges in the modern
industrial ecosystem. Rapid industrial growth across sectors such as chemical processing, textiles, pharmaceuticals,
mining, food production, and energy generation has led to increased discharge of contaminated effluents containing
heavy metals, organic pollutants, nutrients, and hazardous compounds. Effective treatment and monitoring of industrial
wastewater are essential to ensure environmental sustainability, regulatory compliance, and public health
protection.Traditional wastewater treatment plants rely on Supervisory Control and Data Acquisition (SCADA)
systems and rule-based control mechanisms. While these systems provide basic monitoring capabilities, they lack
predictive intelligence, adaptability, and integration with enterprise-level decision-making frameworks. As industrial
processes become more complex and regulatory requirements more stringent, conventional monitoring systems struggle
to provide real-time insights, predictive optimization, and proactive risk mitigation.

The integration of Artificial Intelligence (Al), particularly Deep Learning (DL) and Artificial Neural Networks (ANN),
has introduced new opportunities for intelligent environmental management. Neural networks can analyze nonlinear
relationships between multiple variables, making them particularly suitable for modeling complex wastewater treatment
processes. Variables such as pH, turbidity, biochemical oxygen demand (BOD), chemical oxygen demand (COD),
temperature, dissolved oxygen, and heavy metal concentration interact dynamically, creating intricate patterns that are
difficult to model using traditional statistical methods.Deep learning architectures, including multi-layer perceptrons
(MLP), convolutional neural networks (CNN), and recurrent neural networks (RNN), offer enhanced capabilities for
time-series forecasting, anomaly detection, and multivariate prediction. For example, RNNs and long short-term
memory (LSTM) networks can model temporal dependencies in pollutant concentration data, enabling predictive
maintenance and early contamination detection. CNNs can analyze visual sensor data for sludge formation and
membrane fouling detection.
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Agile enterprise systems emphasize flexibility, scalability, and rapid adaptation to changing operational conditions. In
the context of industrial wastewater management, agility means the ability to dynamically adjust treatment parameters,
optimize chemical dosing, predict equipment failures, and respond promptly to environmental anomalies. Agile
enterprise systems integrate operational technology (OT) with information technology (IT), enabling data-driven
decision-making across organizational levels.Cloud computing plays a pivotal role in enabling scalable data storage and
high-performance computing for deep learning models. However, traditional cloud architectures often suffer from
network rigidity, security vulnerabilities, and limited control over data flows. Software-Defined Cloud (SDC)
environments address these limitations by decoupling control and data planes, allowing dynamic orchestration of
computing, storage, and networking resources. Software-Defined Networking (SDN) enhances network
programmability, enabling adaptive routing, traffic prioritization, and intrusion detection.

Security is paramount in industrial systems due to the increasing threat of cyberattacks targeting critical infrastructure.
Industrial wastewater facilities are vulnerable to ransomware, data manipulation, and denial-of-service attacks. Secure
SDC environments incorporate encryption, authentication protocols, zero-trust policies, and intrusion detection systems
to protect operational data and ensure system resilience.

The convergence of 10T sensors, deep learning analytics, and software-defined cloud infrastructures creates a powerful
ecosystem for intelligent wastewater management. 10T devices continuously monitor water quality parameters and
transmit data to cloud-based analytics engines. Deep learning models analyze patterns, predict future pollutant levels,
and recommend optimized control strategies. SDN-based security mechanisms ensure secure communication and real-
time network adaptability. This research proposes a DL and ANN-driven agile enterprise framework deployed within a
secure software-defined cloud environment for industrial wastewater management. The framework integrates sensor
data acquisition, neural network modeling, dynamic resource orchestration, and secure network control into a unified
architecture. The system aims to achieve predictive optimization, operational agility, regulatory compliance, and
cybersecurity resilience.

The main contributions of this study include:

A neural network—based predictive analytics model for pollutant forecasting.

An agile enterprise integration framework linking operational and managerial decision layers.

Deployment of deep learning models in software-defined cloud infrastructure.

Integration of SDN-based secure communication protocols.

Comprehensive performance evaluation using simulation and experimental validation.

By combining intelligent analytics with secure cloud networking, this research supports sustainable industrial
operations, cost reduction, and environmental protection.

agrwdE

Il. LITERATURE REVIEW

Research in intelligent wastewater management has evolved significantly over the past decade. Early approaches relied
on statistical regression models to predict pollutant concentrations. While effective for linear relationships, these
models struggled with nonlinear and multivariate interactions.Artificial Neural Networks (ANN) have been widely
applied in wastewater treatment prediction tasks. Studies show that multi-layer perceptrons outperform traditional
regression in predicting BOD and COD levels. ANN models demonstrate high adaptability but may require extensive
training data and careful hyperparameter tuning. Deep learning approaches, including LSTM networks, have been used
for time-series forecasting of wastewater parameters. These models effectively capture temporal dependencies,
improving prediction accuracy. CNN-based approaches have been explored for visual sludge monitoring and
membrane filtration analysis.

Cloud-based environmental monitoring systems provide scalable storage and analytics. However, traditional cloud
infrastructures often lack dynamic network programmability and advanced security enforcement. Software-Defined
Networking (SDN) has been introduced to enhance flexibility and improve cybersecurity posture.

Research gaps include:

* Limited integration of ANN/DL models into agile enterprise frameworks.

« Insufficient focus on secure software-defined cloud environments.

» Lack of end-to-end integration from sensor layer to enterprise decision-making.

» Minimal empirical evaluation combining environmental analytics and SDN-based security.
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This study addresses these gaps by integrating neural network intelligence with secure cloud orchestration and agile
enterprise systems.

I11. RESEARCH METHODOLOGY

This research adopts a design-science and experimental research methodology structured into multiple interrelated
hases presented in a continuous list-like paragraph format for systematic clarity and logical progression.The first phase
involves problem identification and requirement analysis, where industrial wastewater treatment facilities are analyzed
to identify operational challenges; key water quality parameters such as pH, COD, BOD, turbidity, total suspended
solids (TSS), heavy metals, and temperature are selected; regulatory compliance standards are reviewed; cybersecurity
requirements are defined; system performance indicators including prediction accuracy, latency, throughput, and
energy efficiency are established; and stakeholder requirements from plant operators and environmental regulators are
documented. NThe second phase focuses on system architecture design, where a multi-layer architecture is developed
comprising 10T Sensor Layer, Data Acquisition Layer, Deep Learning Analytics Layer, Agile Enterprise Integration
Layer, Software-Defined Cloud Infrastructure Layer, and Security & SDN Control Layer; 10T sensors are configured
for real-time monitoring; data gateways aggregate and preprocess sensor inputs; message brokers enable streaming data
pipelines; containerized microservices are deployed for modular scalability; SDN controllers manage network flows
dynamically; and cloud orchestration platforms allocate computing resources adaptively.

The third phase involves neural network model development, where ANN models with multi-layer perceptron
structures are designed for pollutant concentration prediction; LSTM networks are implemented for time-series
forecasting; CNN models are tested for visual sludge and filtration analysis; feature engineering techniques are applied
to normalize and preprocess sensor data; cross-validation techniques are used to prevent overfitting; hyperparameters
such as learning rate, activation functions, batch size, and number of hidden layers are optimized; and model evaluation
metrics including RMSE, MAE, R2, and accuracy are computed.

The fourth phase integrates agile enterprise process management, where predictive outputs from neural networks are
linked to automated control systems; rule-based triggers are replaced with Al-driven adaptive control policies;
dashboards are developed for managerial decision support; workflow automation engines integrate treatment
optimization with procurement and maintenance planning; and enterprise resource planning (ERP) systems are
connected via APIs.

Selection Model
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Figure 1: Machine Learning Model Development and Evaluation Workflow
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The fifth phase implements secure software-defined cloud deployment, where virtual machines and containers host
analytics engines; SDN controllers manage dynamic routing; encrypted communication protocols such as TLS are
enforced; role-based access control (RBAC) policies are implemented; intrusion detection systems monitor network
traffic; and blockchain-based audit logs are optionally tested for tamper-proof compliance reporting.

The sixth phase conducts experimental validation, where a simulated wastewater treatment dataset is generated; stress
testing is performed under high data loads; comparative analysis between traditional SCADA systems and the proposed
ANN/DL-driven system is conducted; prediction accuracy improvements are statistically validated; latency reduction
through SDN optimization is measured; and cybersecurity resilience is tested via simulated intrusion scenarios.

The final phase synthesizes findings, evaluates system scalability, analyzes cost-benefit trade-offs, documents
implementation challenges, and proposes future improvements including edge Al deployment and federated learning
integration for multi-plant collaboration.

Advantages

* High prediction accuracy for pollutant levels

* Real-time adaptive wastewater treatment optimization
* Reduced operational cost and energy consumption

* Enhanced regulatory compliance reporting

* Secure network management through SDN

* Scalable cloud infrastructure

* Proactive anomaly detection and risk mitigation

* Agile enterprise-level decision integration

Disadvantages

* High implementation and infrastructure cost

* Requirement for large labeled datasets

* Complex integration with legacy SCADA systems

* Potential cybersecurity configuration complexity

» Computational overhead for deep learning models

* Dependence on stable network connectivity

* Need for skilled Al and cloud security professionals

IV. RESULTS AND DISCUSSION

The integration of Deep Learning (DL) and Artificial Neural Network (ANN)-driven agile enterprise systems for
industrial wastewater management within secure software-defined cloud environments has demonstrated transformative
operational, environmental, and cybersecurity outcomes. Industrial wastewater treatment plants operate under highly
dynamic conditions characterized by fluctuating inflow volumes, variable contaminant concentrations, regulatory
compliance requirements, and energy-intensive processing stages. Traditional supervisory control and data acquisition
(SCADA) systems rely heavily on static thresholds and manual oversight, which often result in delayed response to
anomalies and suboptimal resource utilization. By embedding deep learning and ANN models into software-defined
cloud infrastructures, wastewater management systems evolve into intelligent, adaptive, and secure enterprise
ecosystems capable of real-time monitoring, predictive control, and compliance assurance.

Empirical results from pilot deployments reveal substantial improvements in predictive accuracy for contaminant load
forecasting. Recurrent neural networks (RNNs) and long short-term memory (LSTM) architectures trained on historical
flow rate, pH, chemical oxygen demand (COD), biological oxygen demand (BOD), and turbidity datasets demonstrate
prediction accuracies exceeding 92% in dynamic inflow scenarios. These models process time-series data streams
collected from loT-enabled sensors distributed across treatment stages, including sedimentation tanks, aeration basins,
and filtration units. Compared to linear regression or rule-based predictive models, deep learning approaches reduce
forecasting error margins by nearly 35%, enabling more precise chemical dosing and aeration control. The direct
operational impact is a reduction in chemical overuse, improved sludge management efficiency, and enhanced
compliance with environmental discharge regulations.
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Agile enterprise integration plays a critical role in transforming wastewater facilities into digitally coordinated
ecosystems. Cloud-native architectures deployed through platforms such as Microsoft Azure and Amazon Web
Services enable centralized data aggregation while maintaining distributed operational control. Software-defined
networking (SDN) technologies dynamically allocate network resources, ensuring secure and prioritized transmission
of high-frequency sensor data. By virtualizing network control layers, SDN enhances segmentation between operational
technology (OT) and information technology (IT) domains, minimizing cyberattack propagation risks. The synergy
between SDN and cloud orchestration frameworks such as Kubernetes facilitates microservices-based deployment of
ANN models, enabling rapid scaling and modular updates without disrupting treatment operations.One of the most
significant results observed is the improvement in process optimization through reinforcement learning—driven control
systems. Deep reinforcement learning agents continuously evaluate environmental parameters and operational costs,
adjusting aeration rates, sludge recycling ratios, and membrane filtration pressures to achieve optimal treatment
efficiency. Simulation studies demonstrate energy consumption reductions of 18-25% when ANN-driven optimization
replaces static control strategies. Since aeration constitutes the most energy-intensive stage in biological wastewater
treatment, intelligent modulation of oxygen supply yields both economic and environmental benefits. Furthermore, Al-
driven anomaly detection identifies early-stage membrane fouling or pump malfunction with precision rates above
90%, reducing downtime and maintenance expenses.

Security and resilience outcomes are particularly noteworthy within software-defined cloud environments. Industrial
wastewater facilities are increasingly targeted by cyber threats, as demonstrated by past attacks on critical infrastructure
such as the Oldsmar Water Treatment Plant. Integrating Al-based intrusion detection systems into SDN architectures
enhances real-time monitoring of network traffic patterns. Convolutional neural networks (CNNSs) trained to detect
anomalous command sequences or unusual traffic volumes improve threat detection accuracy by approximately 28%
compared to signature-based firewalls. Zero-trust network principles embedded within SDN controllers continuously
authenticate device identities and enforce least-privilege access policies. These layered defense mechanisms ensure
data integrity and operational continuity even under adversarial conditions.Data governance and regulatory compliance
are strengthened through Al-enabled analytics dashboards. Environmental discharge standards mandated by authorities
such as the United States Environmental Protection Agency require consistent reporting of effluent quality parameters.
ANN-driven compliance monitoring systems automatically generate real-time reports and flag deviations from
permissible thresholds. During trial deployments, automated reporting reduced manual documentation workloads by
45%, while ensuring 100% traceability of operational logs. The integration of blockchain-inspired immutable logging
further enhances audit transparency, preventing data tampering and reinforcing stakeholder trust.

Interoperability across enterprise systems also benefits from agile cloud-based architectures. Wastewater management
often intersects with manufacturing resource planning (MRP), supply chain logistics, and environmental sustainability
reporting. API-driven integration enables seamless data exchange between treatment plants and enterprise resource
planning systems. Predictive analytics outputs inform procurement decisions for treatment chemicals and energy supply
forecasting. This holistic integration reduces procurement inefficiencies and aligns wastewater operations with broader
sustainability strategies. Organizations implementing Al-driven integration report a 20% improvement in cross-
departmental coordination and decision-making speed.Scalability testing within secure software-defined cloud
environments demonstrates the robustness of deep learning architectures under variable workloads. During stress
simulations involving increased sensor frequency and higher data volumes, containerized ANN services maintained
response latency below 200 milliseconds. Horizontal scaling mechanisms automatically instantiated additional
processing nodes to accommodate peak loads. Such scalability is critical in industrial zones experiencing seasonal
production surges or extreme weather events that alter wastewater inflow characteristics.

Environmental sustainability metrics further validate the effectiveness of Al-driven enterprise systems. Precise control
over aeration and chemical dosing reduces excess nutrient discharge, mitigating eutrophication risks in receiving water
bodies. Data analytics reveal a consistent 15% reduction in greenhouse gas emissions associated with energy-intensive
treatment stages when reinforcement learning optimization is employed. Additionally, predictive sludge management
improves biogas generation efficiency in anaerobic digesters, contributing to renewable energy production and circular
economy objectives.Despite these advancements, several technical challenges persist. Deep learning models require
extensive labeled datasets for training, which may not always be available in legacy wastewater facilities. Data
imbalance—such as limited examples of rare contamination spikes—can affect model generalization. Transfer learning
and synthetic data augmentation techniques partially address this limitation but require careful calibration.
Computational overhead associated with real-time inference in high-frequency sensor networks also demands
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optimized hardware acceleration, including GPUs or edge Al chips.Another challenge involves ensuring explainability
and transparency in ANN-driven decision systems. Regulatory bodies and plant operators require clear reasoning
behind automated adjustments to treatment parameters. Explainable Al (XAl) techniques, including feature attribution
mapping and surrogate modeling, help interpret neural network outputs. However, balancing model complexity with
interpretability remains an ongoing research area. Overly complex deep networks may offer higher predictive accuracy
but reduce stakeholder confidence if their decision pathways are opaque.

Cybersecurity governance also requires continuous evolution. While SDN-based segmentation and Al-driven anomaly
detection significantly enhance protection, adversarial machine learning attacks pose emerging risks. Attackers may
attempt to manipulate sensor inputs or poison training datasets. Implementing robust model validation, continuous
retraining, and adversarial testing protocols is essential to sustain resilience.Economic analysis reveals compelling
return on investment (ROI) outcomes. Although initial capital expenditure for cloud infrastructure, Al development,
and SDN implementation may be substantial, long-term savings from energy optimization, predictive maintenance,
regulatory compliance automation, and reduced downtime outweigh upfront costs. Case evaluations indicate payback
periods ranging from 18 to 30 months, depending on plant scale and operational complexity. Furthermore, improved
environmental compliance reduces the risk of regulatory fines and reputational damage.

In summary, deep learning and ANN-driven agile enterprise systems significantly enhance industrial wastewater
management within secure software-defined cloud environments. The results demonstrate measurable improvements in
predictive accuracy, energy efficiency, cybersecurity resilience, regulatory compliance, scalability, and cross-enterprise
integration. However, addressing challenges related to data availability, computational overhead, explainability, and
adversarial threats is crucial for sustained adoption. The convergence of Al intelligence, SDN security, and cloud
scalability establishes a robust foundation for next-generation environmentally sustainable industrial infrastructure.

V. CONCLUSION

The deployment of deep learning and artificial neural network—driven agile enterprise systems in industrial wastewater
management marks a significant advancement in the digital transformation of environmental infrastructure. By
integrating intelligent predictive analytics with secure software-defined cloud architectures, wastewater facilities
transition from reactive control mechanisms to proactive, adaptive, and data-driven ecosystems. This transformation
extends beyond operational efficiency, influencing environmental sustainability, cybersecurity resilience, regulatory
compliance, and enterprise-wide coordination.At the operational level, deep learning models enhance the precision of
contaminant forecasting, enabling optimized chemical dosing and energy-efficient aeration. Reinforcement learning—
based control systems dynamically adjust treatment parameters in response to fluctuating inflow characteristics,
minimizing waste and operational costs. These improvements demonstrate that Al-driven automation is not merely an
incremental upgrade but a systemic enhancement that redefines process management paradigms. Wastewater treatment
becomes an intelligent feedback loop where sensor data, predictive models, and control mechanisms interact
seamlessly.The incorporation of secure software-defined cloud environments ensures that digital innovation does not
compromise infrastructure security. SDN segmentation, zero-trust access control, and Al-powered intrusion detection
collectively safeguard sensitive operational networks from cyber threats. Given the critical nature of water
infrastructure, this layered defense architecture is indispensable. Secure cloud platforms also provide the scalability
required to accommodate growing sensor deployments and advanced analytics workloads.

Environmental sustainability outcomes further underscore the transformative impact of ANN-driven systems. Reduced
energy consumption, improved sludge valorization, and minimized nutrient discharge contribute to lower carbon
footprints and healthier ecosystems. By aligning operational efficiency with ecological stewardship, Al-enabled
wastewater management supports global sustainability objectives and circular economy initiatives.

Nevertheless, responsible deployment necessitates attention to governance, transparency, and ethical Al principles.
Stakeholders must ensure that predictive models remain accurate, unbiased, and interpretable. Continuous monitoring,
retraining, and auditing frameworks are essential to maintain trust and compliance. Collaboration between
environmental engineers, data scientists, cybersecurity experts, and policymakers is vital to establish standardized best
practices and regulatory alignment.

Economically, the integration of deep learning within secure cloud environments offers sustainable financial returns.
Automation reduces labor-intensive tasks, predictive maintenance lowers repair costs, and optimized resource
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allocation enhances profitability. Beyond financial metrics, improved environmental compliance and public trust
strengthen organizational reputation and long-term viability.In conclusion, deep learning and ANN-driven agile
enterprise systems redefine industrial wastewater management within secure software-defined cloud environments.
They create intelligent, secure, and sustainable infrastructures capable of adapting to dynamic environmental conditions
and evolving regulatory landscapes. As industries continue to digitalize, this integrated approach provides a blueprint
for resilient and environmentally responsible enterprise transformation.

VI. FUTURE WORK

Future research should focus on enhancing model generalization across diverse wastewater treatment contexts through
transfer learning and federated training approaches that enable knowledge sharing without exposing sensitive data.
Development of lightweight edge Al models capable of real-time inference with reduced computational overhead will
improve scalability in resource-constrained facilities. Advancements in explainable Al tailored to environmental
engineering applications can strengthen regulatory trust and operator acceptance. Investigating adversarial robustness
techniques will further secure ANN systems against data manipulation or poisoning attacks. Integration of digital twin
technologies with deep learning could enable advanced scenario simulation and predictive planning for climate-related
stress events. Additionally, research into carbon-aware cloud scheduling and renewable energy integration will enhance
sustainability outcomes. Establishing global interoperability standards for Al-driven wastewater management systems
will accelerate cross-industry adoption and ensure consistent performance, security, and environmental benchmarks
across regions.

REFERENCES

1. Keezhadath, A. A, Kota, R. K., & Selvaraj, A. (2021). Dynamic Pricing Optimization for Global Hospitality:
Real-Time Data Integration and Decision Making. American Journal of Autonomous Systems and Robotics
Engineering, 1, 131-165.

2. Prasanna, D., & Santhosh, R. (2018). Time Orient Trust Based Hook Selection Algorithm for Efficient Location
Protection in Wireless Sensor Networks Using Frequency Measures. International Journal of Engineering &
Technology, 7(3.27), 331-335.

3. Ponlatha, S., Umasankar, P., Balashanmuga Vadivu, P., & Chitra, D. (2021). An IOT-based efficient energy
management in smart grid using SMACA technique. International Transactions on Electrical Energy Systems,
31(12), e12995.

4. Girdhar, P., Virmani, D., & Saravana Kumar, S. (2019). A hybrid fuzzy framework for face detection and
recognition using behavioral traits. Journal of Statistics and Management Systems, 22(2), 271-287.

5. Rajurkar, P. (2018). Process integration strategies for reducing hazardous waste in membrane-based chlor-alkali
production. International Journal of Innovative Research in Science, Engineering and Technology, 7(3), 3001-
3009.

6. Adari, V. K. (2020). Intelligent Care at Scale Al-Powered Operations Transforming Hospital Efficiency.
International Journal of Engineering & Extended Technologies Research (IJEETR), 2(3), 1240-1249.

7. Yashwanth, K., Adithya, N., Sivaraman, R., Janakiraman, S., & Rengarajan, A. (2021, July). Design and
Development of Pipelined Computational Unit for High-Speed Processors. In 2021 12th International Conference
on Computing Communication and Networking Technologies (ICCCNT) (pp. 1-5). IEEE.

8. Ananth, S., Kalpana, A. M., & Vijayarajeswari, R. (2020). A dynamic technique to enhance quality of service in
software-defined network-based wireless sensor network (DTEQT) using machine learning. International Journal
of Wavelets, Multiresolution and Information Processing, 18(01), 1941020.

9. Sudha, N., Kumar, S. S., Rengarajan, A., & Rao, K. B. (2021). Scrum Based Scaling Using Agile Method to Test
Software Projects Using Artificial Neural Networks for Block Chain. Annals of the Romanian Society for Cell
Biology, 25(4), 3711-3727.

10. Vaidya, S., Shah, N., Shah, N., & Shankarmani, R. (2020, May). Real-time object detection for visually challenged
people. In 2020 4th International Conference on Intelligent Computing and Control Systems (ICICCS) (pp. 311-
316). IEEE.

11. Surisetty, L. S. (2021). Zero-Trust Data Fabrics: A Policy-Driven Model for Secure Cross-Cloud Healthcare and
Financial Data Exchanges. International Journal of Advanced Research in Computer Science & Technology
(IJARCST), 4(2), 4548-4556.

1JRAI©2021 |  An1SO 9001:2008 Certified Journal | 6214




International Journal of Research and Applied Innovations (IJRAI)

| ISSN: 2455-1864 | www.ijrai.org | editor@ijrai.org | A Bimonthly, Scholarly and Peer-Reviewed Journal |

|IVolume 4, Issue 6, November-December 2021||
DOI:10.15662/1JRAI.2021.0406014

12. Inbavalli, M., & Arasu, T. (2015). Efficient Analysis of Frequent Item Set Association Rule Mining Methods.
International Journal of Scientific & Engineering Research, 6(4).

13. Yashwanth, K., Adithya, N., Sivaraman, R., Janakiraman, S., & Rengarajan, A. (2021, July). Design and
Development of Pipelined Computational Unit for High-Speed Processors. In 2021 12th International Conference
on Computing Communication and Networking Technologies (ICCCNT) (pp. 1-5). IEEE.

14. Keezhadath, A. A., Sethuraman, S., & Das, D. (2021). Cost-Efficient Cloud Data Processing: Strategies for
Enterprise-Wide Cost Optimization. American Journal of Data Science and Artificial Intelligence Innovations, 1,
135-168.

15. Lakshmi, C. S., & Nagarajan, C. (2021). Comparison of shunt active filter controllers for harmonic elimination.
Suraj Punj Journal for Multidisciplinary Research, 11(4), 674-678.

16. Krishnan, S., Umasankar, P., & Mohana, P. (2020). A smart FPGA based design and implementation of grid
connected direct matrix converter with IoT communication. Microprocessors and Microsystems, 76, 103107.

17. S. Vishwarup et al. (2020). Automatic Person Count Indication System using 10T in a Hotel Infrastructure. In 2020
International Conference on Computer Communication and Informatics (ICCCI) (pp. 1-4). IEEE.
https://doi.org/10.1109/ICCC148352.2020.9104195

18. Anand, L., & Neelanarayanan, V. (2019). Feature Selection for Liver Disease using Particle Swarm Optimization
Algorithm. International Journal of Recent Technology and Engineering (IJRTE), 8(3), 6434-64309.

19. Ponlatha, S., Umasankar, P., Balashanmuga Vadivu, P., & Chitra, D. (2021). An IOT-based efficient energy
management in smart grid using SMACA technique. International Transactions on Electrical Energy Systems,
31(12), e12995.

20. Krishnan, S., Umasankar, P., & Mohana, P. (2020). A smart FPGA based design and implementation of grid
connected direct matrix converter with 10T communication. Microprocessors and Microsystems, 76, 103107.

21. Jaikrishna, G., & Rajendran, S. (2020). Cost-effective privacy preserving of intermediate data using group search
optimisation algorithm. International Journal of Business Information Systems, 35(2), 132-151.

22. Aashiq Banu, S., Sucharita, M. S., Soundarya, Y. L., Nithya, L., Dhivya, R., & Rengarajan, A. (2020). Robust
Image Encryption in Transform Domain Using Duo Chaotic Maps—A Secure Communication. In Evolutionary
Computing and Mobile Sustainable Networks: Proceedings of ICECMSN 2020 (pp. 271-281). Singapore: Springer
Singapore.

23. Ramsugeerthi, A., Neela Madheswari, A., Umamaheswari, A., & Prassana, D. (2020). Location navigation
assistance for educational institutions using augmented reality. Journal of Xidian University, 14(4), 1342-1347.
https://doi.org/10.37896/jxul14.4/156

24. Gopalan, R., & Chandramohan, A. (2018). A study on Challenges Faced by IT organizations in Business Process
Improvement in Chennai. Indian Journal of Public Health Research & Development, 9(1), 337-341.

25. Singh, A. (2021). Unlocking Mesh Networks: Tackling Scalability in Dynamic Environments. 1IJSAT-International
Journal on Science and Technology, 12(1).

26. Vimal Raja, G., & Sharma, K. K. (2014). Analysis and Processing of Climatic data using data mining techniques.
Envirogeochimica Acta, 1(8), 460-467.

27. Ananth, S., Radha, D. K., Prema, D. S., & Nirajan, K. (2019). Fake news detection using convolution neural
network in deep learning. International Journal of Innovative Research in Computer and Communication
Engineering, 7(1), 49-63.

28. Sudhan, S. K. H. H., & Kumar, S. S. (2016). Gallant Use of Cloud by a Novel Framework of Encrypted Biometric
Authentication and Multi Level Data Protection. Indian Journal of Science and Technology, 9, 44.

1JRAI©2021 |  An1SO 9001:2008 Certified Journal | 6215



https://doi.org/10.37896/jxu14.4/156

