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Abstract 
This paper will be a systematic review of the Integration of Artificial Intelligence and the Internet of 
Things (IoT) in sustainable systems, towards the prospects for them Addressing environmental challenges. 
The review focuses on AI examples here include recognition AI, explainable AI, among others. The 
patterns are important for safety, security, and efficiency in Urban landscapes. It describes the functions of 
with this program, interoperability and openness are achieved. FIWARE is a scalable and sustainable 
smart city ecosystem. It also extends the nature of those AI-governed IoT Systems support citizen-centric 
service delivery, and therefore, permit Evidenced Urban Planning and Management. Case study: It sets 
the increasing importance of AI transparencies and interpretability of environmental sustainability – 
especially with the arrival of such advanced technologies, like Heterogeneous Mixture Learning, which 
improve accountability and decision-making manufacturing processes in most industries. 
 
Keywords: AI recognition, artificial intelligence, environmental sustainability, explainable AI, FIWARE, 
Internet of Things, smart cities, sustainability systems 
 
 
INTRODUCTION 

Artificial Intelligence and the Internet of Things have decisively and transforming revolutionized the 
playing fields of many industries and sectors across the globe. The interface between them has created 
new paradigms in the mode of management of urban areas and resource and environmental protection 
efficiencies. There exists an emerging belief that AI and IoT will be used in smart cities toward the new 
efficiencies, solving global sustainability challenges, and matching services delivery with citizen-centric 
needs. AI technologies have gotten tremendous advancement with the recognition widely accepted AI 
known today for upgrading the safety and security as well as processions in numerous sectors. For 
instance, facial recognition systems enhance the ease with which travel processes are executed; AI-
driven optimization models are applied in retail, manufacturing, and even in energy management. The 
ability of the AI techniques, such as Heterogeneous Mixture Learning, to be interpretable and 

transparent becomes essential in achieving trust in 
AI-driven systems, especially when these 
techniques are used in environmental and urban 
governance. In this perspective, sustainable IoT 
systems mainly rely on interoperability and data 
exchange among various domains. For example, the 
FIWARE platform is a considerably important 
enabler for using data across various domain areas, 
and hence it will make smart solutions in cities 
scalable and sustainable. The FIWARE platform 
promotes openness and standardization, thus 
facilitating efficient interoperability among diverse 
IoT systems, and it supports evidence-based 
planning of cities and sustainable development in 
the long term. This paper provides a broad outline 
on applications of AI in sustainable IoT systems 
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particularly focusing on environmental sustainability. It talks about how AI-enabled IoT solutions 
enhance smart city initiatives, the role of open-source platforms in promoting innovation, and the 
imperative role of AI transparency in making accountable decision-making. Thereafter, it will talk about 
how the next generation of sustainable urban ecosystems can be driven by AI and IoT. 
 
EASE OF USE 
Introducing AI and IoT 

Introducing AI and IoT to sustainable systems has brought in a new range of usability – from urban 
planning and environmental management up to public services. More broadly, however, the goal is to 
make complex processes seem intuitive, efficient, and accessible for a wide variety of users – city 
officials, businesses, and other citizens. This, again, leaves to the seamless operation of AI tools, like 
recognition technologies, tasks that would take nearly hours and much work. Improving safety by 
facial recognition and biometric systems in urban environments makes the experience much less 
hassle-ridden for airport passengers. These AI-driven systems, therefore, accomplish this by doing the 
heavy lifting of smart algorithms unnoticed to the user. 
 

On the other hand, IoT offers a possibility with which devices belonging to all heterogeneous 
sectors can communicate with each other and simply do their thing. Open-source platforms, such as 
FIWARE, through standardized interfaces and APIs, grant one simple integration ability regarding 
new IoT solutions within rather complex infrastructure. This, apart from making it possible to launch 
new services, makes it possible for quick scaling and operational costs. 
 
Integrity of Specifications 

The specifications become crucial to AI and IoT-based technologies in sustainable systems. Within the 
fold of maintaining these technologies within the required standards and functional specifications, then 
long-term reliability, security as well as scalability also come into the picture for providing such assurance. 
Industrial and environmental standards become of utmost significance in the execution of an AI–IoT 
system in any form. All the interoperability of data, detailed system architecture, and the communication 
protocols need to be followed so that each system communicates properly. These would also include 
FIWARE or similar platforms offering standard open APIs and federated data models, which are important 
for the integrity of specifications regarding reliable and safe transfer across different systems. 
Environmental sustainability specifications would also ensure that functioning AI systems work in a way 
such that wastage of energy does not occur, and the degradation of the environment happens 
simultaneously. For instance, in the power management system, its optimization through AI must adhere to 
all energy efficiency standards applicable to govern its resource usage. Similarly, IoT sensors installed to 
monitor the environment must be designed accurately and durably so that their data is valid for decision-
making. Besides this, even maintaining an AI system must ensure that its decision-making process is 
transparent and accountable. Explainable AI, therefore, caters to the regulatory standards on transparency, 
particularly in critical areas like smart city governance, where decisions made by AI impact public 
resources and services. That is to say, for specifications of specifications, they must remain intact with the 
AI and IoT application for sustainable and reliable solutions that abide. Industry standards, openness in AI 
decision-making processes, and correct usage of open platforms, such as FIWARE, are critical enablers for 
high-quality, consistent results in AI-driven IoT. 
 
APPLICATIONS 
Applications in Education 

Thus, in education, AI and IoT drive innovative learning experiences and administrative efficiency. 
The home health monitoring and remote personalized learning describe a concept of sustainable 
educational systems within smart cities. These gadgets include laptops, tablets, and smartphones used 
for adequate interactive communications amongst students, instructors, and administrators in support of 
distant learning [1]. AI systems analyze student performance data and adapt instruction, accordingly, 
using the machine learning algorithm to identify areas of strong and weak student skill sets, thereby 
optimizing the learning process [1, 2, 3]. Natural language processing is also possible in personalizing 
feedback for written work, further bringing about much greater educational results [1, 4]. 
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Infrastructure and Management 
Besides their educational applications, AI and IoT have a crucial role in managing and keeping education 

infrastructure efficient. Internet of Things sensors can be utilized in measuring the energy consumed in school 
Buildings. Administrators will then pinpoint and act towards bettering that particular aspect of energy 
efficiency [1, 5]. This forms the core of developing data-driven and model-driven decision support systems 
which helps enhance sustainability, efficiency, and resilience in the urban environment [5, 6, 3]. 
 
Leveraging IoT for Smart Energy Management 

• Sustainable IoT Systems: IoT Integration has played a very significant role in improvements within 
optimizations of practice toward sustainability in energy consumption and environmental impact. IoT ensures 
smart energy systems monitor and predict demands for energy with a higher efficiency of an overall system, 
bringing in huge cost savings for individuals and organizations [7, 8]. 

• Principles of Smart Energy: Smart energy integrates multiple IoT devices that may be used in 
monitoring and controlling the usage of sources of energy. It enables efficient transmission and 
utilization of different kinds of energy depending on their costs and availability, hence, smarter utilization 
of energy [7]. The World Economic Forum indicates that the use of IoT technologies will save up to 1.3 
trillion MWh of electricity by 2030, thus attaining the aspirations of sustainable energy [7–10]. 

 
Future Directions 

• Environmental Intelligence and Early Detection: AI in environmental intelligence systems opens a 
great window on the possibility of predicting, detecting and mitigating environmental behavior 
transitions. Knowledge about earlier changes in land use and water use, agricultural practices and 
even pest management can heighten the earlier notification of major or minor transitions which can 
have massive rippling effects [11]. These systems will, therefore, become much more effective if 
theoretical models are used to duly quantify uncertainty, thus allowing prepared responses toward 
the potential challenges arising from quick development and climate changes. 

• Leveraging AI for Smart Sustainable Cities: Future studies should focus on creating smart 
sustainable cities that will integrate AI, IoT, and Big Data. Smart sustainable cities, such as 
Stockholm and Copenhagen, have done a lot to optimize where an emerging consensus is being 
found for regulatory policies and polycentric governance systems that ensure AI technologies will 
meet the ethical standards, mainly algorithmic fairness and transparency, especially since urban 
areas are facing democratic and privacy challenges [12]. 

 
Equation (1). Linear Regression Equation 

If your research involves prediction models (such as energy consumption prediction or demand 
forecasting in IoT systems), a linear regression model can be used to express the relationship between 
input features (IoT sensor data) and output (predicted energy consumption). 

 
y = β0 + β1x1 + β2x2+⋯+βnxn + ϵ 
 

• y: Dependent variable (e.g., energy consumption). 

• x1, x2, xn: Independent variables (e.g., sensor data, time of day, weather conditions). 

• β0: Intercept. 

• β1, β2,…, βn: Coefficients representing the weight of each feature. 

• ϵ: Error term. 
 

Equation (2). Logistic Regression Equation 
   For classification tasks, like detecting faults or anomalies in IoT systems, logistic regression can be used: 
 

 𝑃 (𝑌 = 1 | 𝑥 =
1

1+ 𝑒 − (β1x1+⋯+βnxn)
. 

 

• P(y = 1∣x): Probability that the event occurs (e.g., detecting a fault). 

• X1, X2,…,Xn: Independent variables (features). 
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• β0: Intercept. 

• β1,…..,βn: Coefficients for the features. 

• e: Euler’s number (natural logarithm base). 
 
Mathematical Foundations 
Overview of Mathematical Principles in AI 

However, at its base, it is based on the integral development of mathematical concepts. The central 
theories provided by the Erlangen Programme of Felix Klein have been pivotal in proving the utility 
of geometry and group theory to concepts related to invariants and symmetries which form the very 
constituents of most of the constructs behind the application of mathematics to AI [13, 14]. It led to the 
discovery of new fields – algebraic topology and category theory – whose role is essential in laying 
the mathematical underpinnings of the AI frameworks. 
 
Cryptography and Data Security 

The mathematical theories highlight the crucial need for Cryptographic Hash Functions and Quantum. 
 

Cryptography to protect digital communications. These are of course based on very complex 
mathematical principles; thus, mathematics has a very significant role to play in an era of secure 
information in the digital world [8]. 
 
SOFTWARE INTEGRATION 
Flux.ai 

• Collaborative Electronics Design Platform: Flux.ai describes a cloud environment where teams 
can design, simulate, and collaborate on electronic circuits and hardware in real time, like Google 
Docs but for electronics. 

• Simulation and Prototyping: The circuit designs of users can be simulated right in place even before the 
computer transmits information into physical prototyping. This prevents chances of errors during 
prototyping. It integrates very well with other tools, such as PCB manufacturing software, making it very 
easy to move from design to production. It is also a good teaching tool as it informs, teaching both the 
student and the instructor, tutorials and resources on electronics and engineering (Figures 1 and 2). 

 

  

 
Figure 1. Circuit simulation is done by using Flux.ai. 
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Figure 2. Flow chart. 

 

Environmental Sustainability 

The following diagram represents the robust mutual interactions between Technology, Individuals, 

Government, and Environment in the light of a socio-ecological framework. Continuous feedback is 

fed into these elements with respect to influencing each other and vice versa. The Environment 

provides necessary goods to Technology as well as is negatively and positively affected by 

technology. Technology evolves to the wants and needs of Mankind and legislative government laws 

whilst simultaneously impacting the environment and individual well-being. Human wants or needs to 

create new technologies, which in turn become necessary to enforce policies and standards that 

Governments, in their own turn, revise or update through legislation. It involves people in the creation 

of new needs and political pressures for technological change whose behavior shapes the environment 

and brings up an increased need for legislative adjustment and technological advancement. The actions 

of governments include setting legislations and standards that control technological growth and its 

influence on society, as a reaction of political demands from the citizens. From the diagram, we also 

remember the concept about the Planetary Boundaries; we understand what the ecological limits for 

technology and policy are not to degrade the environment. 

 

This diagram generally emphasizes the imperative need for sustainable technological development 

that should pay at least as much attention to progress as to conserving the environment. Negative 

impacts show how unsustainable practices will provide risk; positive results reflect the possible gains 

from a more compatible technology with environmental and societal needs. This holistic system 

underlines the necessity of bringing all these triads together – integration of technology with policy 

and policy with people – in pursuit of sustainable development. 

• Overview of AI Integration: Integration of trained AI models with the existing software systems 

makes up an important step of development. Here, the trained AI model is part of the app and 

functionally becomes attached to the application. It is such that AI functionalities need to 

integrate with the existing features of the app and augment the overall function. 

• API-Driven Integrations: API-driven integrations have had the role of helping AI models 

communicate with present systems. With the use of APIs, organizations can create a standardized 

way of data exchange between applications. This makes integration easier, but most importantly, 
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provides a uniform and reliable interface for data exchange [15, 16, 17]. For example, integrating 

features, such as ChatGPT, into a program usually requires some kind of API access from the 

providers like OpenAI, which also encompasses all considerations related to billing. 

• Continuous Learning and Adaptability: For AI models to remain valid and accurate with time, 

there must be continuous learning mechanisms that allow the system to adapt based on new data. 

This is mainly observed in situations where data is processed real time and may require similar 

decisions to be made off the same understanding such as in healthcare and transportation [18]. 

• Future Trends: The trend to embed AI in software systems is expected to be further elaborated 

with developments in cloud-based frameworks and edge computing. These technologies ensure 

scalable machine learning applications by allowing the aggregation of distributed resources, 

thus optimizing performance and latency alike in AI-driven solutions [10]. In these contexts, 

organizations can focus on these emerging trends and strengthen their software systems to 

unlock new possibilities and efficiencies across different domains. 

 

Applications 

AI and ML applications change the face of a wide range of industries as they minimize unnecessary 

processes, reduce costs, and enhance experience. Their integration in software architecture has 

centered itself on the relationship between those different applications and those with end-users, 

drawing further attention to the data they produce and consume rather than their internal structures 

they maintain [19]. 

• AI Design Patterns: In building generative AI applications, the following notable design patterns 

have come up: prompt engineering, retrieval augmented generation (RAG), and fine-tuning 

pipelines. BMC HelixGPT is a quintessential example where the approaches integrate fine 

versatility required for modern applications [19] 

• Automation and Productivity: AI and ML enable tremendous automation of key processes 

within applications, significantly reducing manual efforts and boosting productivity. For 

instance, organizations will employ predictive intelligence to enhance user experience and 

standardize operational workflows; thus, cutting on the maintenance cost of an application as 

well as its performance [4]. With this change comes new development of software, in the sense 

that organizations are embracing innovative ways of building intelligent applications that can 

decide on their own [4]. 

• Economic Considerations: The integration of AI in software engineering has economic 

considerations too. Software engineering economics is a measure of the costs and value 

associated with the processes and products involved in software. It has assessments of risk and 

compliance issues with real-world applications of ML. These risks relate to technical as well as 

management aspects, especially in legal compliance and privacy issues [20, 21]. 

• Machine Learning Use Cases: The applications of machine learning range from customer 

acquisition solutions in digital marketing platforms to enhancing shopping experiences in e-

commerce through recommendation, among others. Business also relies on ML to optimize 

operations in its different domains through optimizing logistics, manufacturing, and supply 

chain management. The applications allowed enterprises to analyze data and bring forth 

optimum solutions, predict the behavior of customers, and strengthen decision-making and 

resource allocation capabilities [22]. 

• Predictive Maintenance: Some other interesting applications of ML are predictive maintenance, 

predicting equipment failure before it occurs, which reduces the unplanned downtimes to a large 

extent. Application in these sectors is quite valuable for manufacturing, airlines, and transportation 

as it is a prime source of cost-effectiveness along with operational efficiency [23]. 

 

Challenges and Limitations 

• Model Interpretability: Model interpretability brings another challenge, especially in NLP. The 

more complex AI models are getting, the more the reasons behind them reaching their conclusion 

become necessary for garnering trust for the models and for regulatory compliance as well [24, 4]. 
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Explainable AI focuses on developing models that can give insight into their decision-making 

processes, thus enhancing transparency and facilitating model improvement [24, 25] 

• Technological Factors: Technological factors are considered one of the most significant drivers of 

the implementation of AI models in project planning within the framework of the TOE. To be more 

specific, the challenges are mainly related to the availability and quality of data, model adaptability, 

and the given resources. Good quality data is important since data greatly affects the performance of 

AI models. The effectiveness of the AI model depends on its predictions. Thus, when poor-quality 

data is used, it causes the AI to produce sub-standard predictions that affect every aspect of the 

project management process such as resource, cost, and schedule planning [26, 15]. 

• Data Availability and Quality: These two factors are crucial as when the AI model is incorporated, 

missing data, outliers, inaccuracies, and inconsistencies distort the perception of data distribution 

by the model [26, 25]. Clean, consistent, and available data pose the most challenging demands, 

and it is quite a challenging job for organizations to fill those gaps by investing in robust data 

management procedures [25, 27]. The requirement for heavy computational resources and huge 

datasets for appropriate training make it difficult to integrate AI further [28, 15]. 

• Ethical and Societal Considerations: The second major issue of concern is that ethical principles 

regarding AI are not aligned with industrial practice. Issues in social good and environmental 

fitness, diversity, nondiscrimination, and fairness represent a long list that is relatively ignored [6, 

27]. Apparently, approaches, like ECCOLA, seem aimed at bridging the gap; however, most 

companies do not incorporate ethics during AI development, and this exposed society and the 

environment to harm [6, 27]. 

• Skilled Workforce: The effective and successful implementation of AI systems depends on a 

skilled workforce, which could understand, build, and manage these technologies. According to 

the World Economic Forum, some 85 million new roles may arise by 2025 owing to the 

improvement in AI and automation [15]. Organizations need to invest in employee training and 

upskilling to wholly exploit the benefits of AI, thereby ensure effective integration of human 

expertise and AI-generated insights [29, 24]. 

• Artificial Intelligence and Agile Methodologies: By 2024, companies will use far more AI and 

agile methodologies and thus enhance their effective project management and customer-centric 

innovations [30]. This integration is likely to allow companies to enhance their ability in terms of 

the operational effectiveness and responsiveness toward market requirements gradually taking 

them toward more satisfactory customers with the enhancement in competitiveness. Inter- 

functional teams with the aid of AI innovations will be determinants in transmitting these changes 

in the corporate space. 

• Mathematical Modeling in Emerging Technologies: The in-grafting of advanced mathematical 

modeling into emerging technologies is required to understand the details of intricately complex 

systems and phenomena. This advancement forms an important milestone in modern innovation 

where valued insight can be derived from mold applications, ranging from those drawn by AI-

driven solutions [8]. It is mathematical frameworks with which predictive models are built, and 

algorithms tweaked for improved performance in applications as diverse as those drawn for 

mobile apps and embedded systems. 

 

Best Practices and Strategies 

• Strategic IT Management: Improving the available IT infrastructure to its complete potential and 

optimum use of cloud services are strategic management measures of an IT system. There is a 

four-step defined methodology through which IT management will be aligned with business 

objectives and responsive to changes in the market. The four steps are as follows: measuring the 

existing infrastructure, establishing strategic goals, formulating an action plan, and periodically 

assessing and refining the IT strategy. Such an adaptive system enables many industries, scales, 

and objectives of organizations and ensures that organizations respond promptly to the changing 

market conditions [12]. 

• Water Management Strategies: Yet another area where AI is sure to be successfully applied will be 
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sustainability issues in water use. For example, an AI-based approach for water management systems 

can better optimize the water use in agriculture and minimize the loss from some systems of 

distribution; thus, water quality management will be improved. These systems can prove to usher in 

better resource allocation and improvement in environmental outcomes; these can be great ways to 

prove the versatility of AI within efforts toward sustainability [23]. Through the actual implementation 

of the best practices and strategies, organizations are likely to increase their operational effectiveness. 

This practice, in turn, will help organizations achieve sustainability objectives. Furthermore, through 

these, the repercussions of environmental changes on organizations are going to be handled 

appropriately (Table 1). 

 

Table 1. The repercussions of environmental changes. 

Category Technology Application Benefits 

Urban Planning AI-powered Recognition 

Systems 

Facial recognition for 

security and airport checking 

enhances security 

Improves efficiency and 

minimizes hand-to-hand 

operations. 

Environmental Monitoring IoT Sensors Real-time environmental 

data collection 

Enables immediate 

collection of 

environmental data for 

evidence-based decision- 

making and resource 

management. 

Energy Management AI Optimization Models Smart energy systems to 

predict demand 

Models Reduces energy 

consumption and increases 

the optimization usage of 

resources with smart 

energy systems. 

Waste Management AI Algorithms and IoT 

Devices 

Automated waste sorting and 

tracking 

Reduces and thereby 

optimizes the amount of 

waste by handling 

automated sorting and 

tracking. 

Smart Cities FIWARE and Open- 

Source IoT Platforms 

Cross-domain data 

integration for smart 

governance Enhances 

scalability. 

reduces operational costs, 

supports urban 

development. 

 

ACKNOWLEDGMENT AND CONCLUSION 

I am thankful to Prof. P. S. Chobe for their guidance and support while doing this research. I am 

grateful to Dr. D. B. Pardeshi, Head of the Electrical Engineering Department, for all the resources he 

provided for this project and encouragement. I must not forget to thank Prof. R. R. Bibave, our subject 

teacher, for this activity, as it has allowed us to further improve the quality of this work with his 

insightful feedback. Your collective mentorship has been very important to the successful completion 

of this research paper. 

 

REFERENCES 

1. Kamruzzaman MM, Alanazi S, Alruwaili M, Alshammari N, Elaiwat S, Abu-Zanona M, Innab N, 

Mohammad Elzaghmouri B, Ahmed Alanazi B. AI-and IoT-assisted sustainable education systems 

during pandemics, such as COVID-19, for smart cities. Sustainability. 2023 May 21;15(10):8354. 

2. Iwendi C, Rehman SU, Javed AR, Khan S, Srivastava G. Sustainable security for the internet of 

things using artificial intelligence architectures. ACM Transactions on Internet Technology (TOIT). 

2021 Jun 16;21(3):1-22. 

3. Ahmed I, Zhang Y, Jeon G, Lin W, Khosravi MR, Qi L. A blockchain‐and artificial intelligence‐

enabled smart IoT framework for sustainable city. International Journal of Intelligent Systems. 2022 

Sep;37(9):6493-507. 

4. Pigola A, Da Costa PR, Carvalho LC, Silva LF, Kniess CT, Maccari EA. Artificial intelligence-



 

International Journal of Environmental Chemistry 

Volume 12, Issue 1 

ISSN: 2456-5245 

 

JournalsPub 2026. All Rights Reserved 35  
 

driven digital technologies to the implementation of the sustainable development goals: A 

perspective from Brazil and Portugal. Sustainability. 2021 Dec 10;13(24):13669. 

5. Bibri SE, Alexandre A, Sharifi A, Krogstie J. Environmentally sustainable smart cities and their 

converging AI, IoT, and big data technologies and solutions: an integrated approach to an extensive 

literature review. Energy informatics. 2023 Apr 5;6(1):9. 

6. Uriarte-Gallastegi N, Arana-Landín G, Landeta-Manzano B, Laskurain-Iturbe I. The role of AI in 

improving environmental sustainability: a focus on energy management. Energies. 2024 Jan 

30;17(3):649. 

7. Nonnecke BM, Bruch M, Crittenden C. IoT & sustainability: Practice, policy and promise. 

8. Salam A. Internet of things for environmental sustainability and climate change. InInternet of 

Things for sustainable community development: Wireless communications, sensing, and systems 

2019 Dec 29 (pp. 33-69). Cham: Springer International Publishing. 

9. M. Bublitz F, Oetomo A, S. Sahu K, Kuang A, X. Fadrique L, E. Velmovitsky P, M. Nobrega R, P. 

Morita P. Disruptive technologies for environment and health research: an overview of artificial 

intelligence, blockchain, and internet of things. International journal of environmental research and 

public health. 2019 Oct;16(20):3847.  

10. Reuter MA. Digitalizing the circular economy: Circular economy engineering defined by the 

metallurgical internet of things. Metallurgical and Materials transactions B. 2016 Dec;47(6):3194-

220. 

11. Jaber M. IoT and machine learning for enabling sustainable development goals. Frontiers in 

Communications and Networks. 2023 Jul 3;4:1219047. 

12. Ishola A. IoT applications in sustainability and sustainable community development. World Journal 

of Advanced Research and Reviews _ Awaiting DOI. 2024 Oct. 

13. Singh A, Srivastava A. Impact of Artificial Intelligence Techniques and Green AI Applications. 

InArtificial Intelligence Techniques for Sustainable Development 2024 Dec 19 (pp. 44-63). CRC 

Press. 

14. Roy S. Integration of green IoT and artificial intelligence for advancing environmental sustainability 

and SDG indicators. GeoJournal. 2025 Oct 8;90(5):263. 

15. Raman R, Pattnaik D, Lathabai HH, Kumar C, Govindan K, Nedungadi P. Green and sustainable AI 

research: an integrated thematic and topic modeling analysis. Journal of Big Data. 2024 

Dec;11(1):1-28. 

16. Sklavos G, Theodossiou G, Papanikolaou Z, Karelakis C, Ragazou K. Environmental, social, and 

governance-based artificial intelligence governance: Digitalizing firms’ leadership and human 

resources management. Sustainability. 2024 Aug 20;16(16):7154. 

17. Kumari N, Pandey S. Application of artificial intelligence in environmental sustainability and 

climate change. InVisualization techniques for climate change with machine learning and artificial 

intelligence 2023 Jan 1 (pp. 293-316). Elsevier. 

18. Popescu¹ SM, Mansoor S, Wani OA, Kumar SS, Sharma V, Sharma A, Arya⁴ VM, Kirkham MB, 

Hou D, Bolan N. Artificial intelligence and IoT driven technologies for. Artificial Intelligence in 

Environmental Engineering and Ecology: Towards Smart and Sustainable Cities. 2025 May 26;35. 

19. Fan Z, Yan Z, Wen S. Deep learning and artificial intelligence in sustainability: a review of SDGs, 

renewable energy, and environmental health. Sustainability. 2023 Sep 8;15(18):13493. 

20. Bokka VV. Revolutionizing Cost Efficiency: How Cloud Asset Reporting System (CARS) 

Empowers US Enterprises To Optimize Expenses. 

21. Jones Q. IoT-Based Environmental Monitoring: Types and Use Cases. Accessed: Apr. 

2023;12:2023.    

22. Arévalo P, Ochoa-Correa D, Villa-Ávila E. Optimizing microgrid operation: Integration of 

emerging technologies and artificial intelligence for energy efficiency. Electronics. 2024 Sep 

21;13(18):3754. 

23. Uriarte-Gallastegi N, Arana-Landín G, Landeta-Manzano B, Laskurain-Iturbe I. The role of AI in 

improving environmental sustainability: a focus on energy management. Energies. 2024 Jan 

30;17(3):649. 



 

 

Artificial Intelligence Applications for Sustainable IoT Systems: A Systematic Review                  Kulkarni et al.  

 

 

JournalsPub 2026. All Rights Reserved 36  
 

24. Arumugam SS, et al. Accelerating industrial IoT application deployment through reusable AI 

components. In: Proc Global IoT Summit (GIoTS). Aarhus, Denmark; 2019. p. 1–4. 

25. Hanif S, Ilyas T, Zeeshan M. Intrusion detection in IoT using artificial neural networks on UNSW-15 

dataset. In: Proc IEEE Int Conf Smart Cities (HONET-ICT). Charlotte, NC, USA; 2019. p. 152–156. 

26. Astaras S, Efremidis S, Despotopoulou AM, Soldatos J, Kefalakis N. Deep learning analytics for 

IoT security over a configurable big data platform: Data-driven IoT systems. In: Proc Int Symp 

Wireless Pers Multimedia Commun (WPMC). Lisbon, Portugal; 2019. p. 1–6. 

27. Aggarwal S, Nasipuri A. Survey and performance study of emerging LPWAN technologies for IoT 

applications. In: Proc IEEE Int Conf Smart Cities (HONET-ICT). Charlotte, NC, USA; 2019. p. 69–73. 

28. Ali U, Calis C. Centralized smart governance framework based on IoT smart city using TTG-

classified technique. In: Proc IEEE Int Conf Smart Cities (HONET-ICT). Charlotte, NC, USA; 

2019. p. 157–160. 

29. Moubayed A, Injadat M, Mohamed TMA, Almatarneh S, Al-Mashagbeh M, Aljaidi M. Securing 

smart homes using hybrid stacking ensemble deep learning-enabled framework. In: Proc Int Eng 

Conf Electr Energy Artif Intell (EICEEAI). Zarqa, Jordan; 2023. p. 1–6. 

30. El-Gendy S. IoT-based AI and its implementations in industries. In: Proc Int Conf Comput Eng Syst 

(ICCES). Cairo, Egypt; 2020. p. 1–6. 


