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Abstract:  

This systematic review represents a decade-long exploration into Applied AI and synthesizes the collective contribution 

of the author's contributions with some foundational studies in the discipline. Through consolidating these insights from 

diverse case studies and pioneering work, the article sets out a panoramic view regarding the practical uses and 

transformational potential for AI in such areas as healthcare, finance, manufacturing, and environmental sustainability. 

The review critically scrutinizes key success stories by providing evidence-based analyses of how AI has been 

implemented to solve complex real-world challenges. It also critically looks at persistent barriers around ethical dilemmas, 

data limitations, and scalability concerns, hence giving a balanced narrative of progress and ongoing hurdles. Through the 

human-centered lens, this article reflects on lessons learned from applied AI projects and brings into view the interplay 

between technical innovation and societal impact. By integrating original research with broader contributions from the 

field, this review seeks to inform future directions to guide researchers and practitioners in using AI for meaningful and 

sustainable advancement. This article presents the work-in-progress and an early draft of my work.  
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Introduction: 

Applied AI presents the practical use of the techniques of AI in solving some real-world problems from different domains, 

which are usually machine learning, deep learning, optimization algorithms, and other computational methods. As opposed 

to theoretical AI, which aims at developing algorithms and models, applied AI places an emphasis on deploying these very 

technologies to create actionable solutions that bring tangible gain in efficiency, decision-making, and innovation. It finds 

successful applications in healthcare, where AI enhances diagnostics and treatment planning, cybersecurity by enhancing 

threat detection and protection of data, energy, where it is used to optimize renewable energy systems. Applied AI 

integrates advanced computational techniques with domain-specific knowledge and closes the gap between theory and 

practice. Technological advancement and complex challenges faced by society are driven forward by Applied AI. The 

motivation for the literature review in applied AI is to address the dynamic and interdisciplinary nature of the field that 

has undergone rapid growth over the last decade. Applied AI cuts across a wide domain of cybersecurity, healthcare, 

energy, and construction, each with unique challenges and transformative potential. However, the large and fragmented 

body of research makes it hard to draw overarching insights or identify emerging trends. The following review 

systematically analyzes and synthesizes contributions from the author's research and fundamental studies in the field to 

give an overview of the evolution of applied AI, showing how advances in theory have translated into impactful real-world 

solutions. The originality and added value of this review lie in consolidating findings from various disciplines into one 

holistic view to bridge the gaps among these isolated studies. Success stories are highlighted, persistent challenges 

identified, and patterns unveiled that may direct further research and application. Reviewing such barriers to scalability, 

ethical considerations, and technological constraints develops a more accurate understanding of the current status and 

potentials of applied AI. It thereby contributes to the scientific debate and, equally, provides actionable insights for 

practitioners and policymakers in their search to deploy AI responsibly across many domains. Applied AI focuses on the 

implementation of AI techniques to address practical, real-world challenges across various industries. By applying machine 

learning, deep learning, and optimization algorithms, applied AI creates solutions that enhance efficiency, accuracy, and 

decision-making. In cybersecurity, for instance, Nadeem et al. (2023) developed a two-layer symmetric cryptography 

algorithm to protect sensitive data, while Farooq et al. (2023) employed a fused machine learning approach to enhance 

intrusion detection systems. These advancements illustrate how applied AI directly contributes to improving security 

frameworks and combating modern threats.  

       In construction, energy, and materials science, applied AI has demonstrated its ability to optimize processes and 

innovate solutions. Kazemi et al. (2023) applied AI techniques to analyze the effects of medium-density fiberboard waste 

ash on concrete properties, aiding in sustainable construction practices. Similarly, Dehghan Manshadi et al. (2022) utilized 

deep learning to model offshore hybrid wind-wave energy systems, advancing renewable energy technologies. These 

applications underscore how applied AI bridges computational power and domain knowledge to address pressing 

challenges in engineering and environmental sustainability.  

Beyond technical industries, applied AI has found success in healthcare, agriculture, and organizational decision-making. 

Rehman et al. (2022) integrated blockchain with federated learning to create a secure and scalable healthcare 5.0 system, 

demonstrating AI's potential to enhance data security in biomedical contexts. In agriculture, Mallah et al. (2022) employed 



random forest models to predict soil textural classes, improving resource management in farming. Meanwhile, Pap et al. 

(2022) explored AI-driven models to optimize organizational performance, offering actionable insights for business 

strategies. These examples illustrate the versatility and transformative power of applied AI in diverse fields, paving the 

way for innovative and impactful solutions. Applied AI is important, as it attempts to solve complex real-world challenges; 

more precisely, it connects theoretical improvements with practical solutions for the development of different industries. 

For example, in traffic management systems, much improvement has been contributed to its development. A few works 

propose, such as that proposed by Khan et al. (2022), which presents a Q-learning-based routing scheme for smart 

transportation. On the related note, Azhir et al. (2022) reviewed query plan recommendation with systems like Apache 

Hadoop and Spark, demonstrating various ways AI can improve computational efficiency. These improvements illustrate 

some areas where investment in applied AI research has the possibility to improve performance, scale better, and manage 

such resources for even smarter systems for the benefit of societal systems. Investment in applied AI research also becomes 

highly valuable in healthcare, environmental sustainability, and industrial development. Mosavi et al. (2022) explored deep 

learning in fuzzy control for type-I diabetes management and underlined how AI will revolutionize personalized medicine 

and patient care. In the energy sector, Danyali et al. (2022) and Zhao et al. (2022) employed predictive control methods to 

optimize, respectively, photovoltaic systems and microgrid load frequencies, further improving the integration of 

renewable energies. Meanwhile, Mahmoudzadeh et al. (2022) have shown the role of AI in urban ecological network 

planning and how that bears on environmental conservation. These applications can validate the transformative impact of 

AI across diverse domains and reinforce the need for sustained investment in driving innovation to address global 

challenges effectively. 

 

Review 

Recent developments in applied AI and computational techniques have shown great potential for optimizing different 

processes in engineering and healthcare applications. Alanazi et al. (2022) proposed a new Adaptive Gaussian TLBO 

method to determine the optimal power flow solution with improved efficiency in energy systems. On a parallel note, 

Alanazi et al. (2022) designed the Hill Climbing Artificial Electric Field Algorithm for Maximum Power Point Tracking 

in photovoltaic systems for better renewable energy utilization. In another dimension, Vafaie et al. (2022) introduced the 

photoacoustic method for pollutant gas detection from transportation systems and emphasized the possible role of AI in 

the enhancement of automotive sustainability through providing an accurate level of environmental monitoring. AI in 

healthcare and robotics has also given some revolutionary applications. Arooj et al. (2022) improved the transfer learning 

techniques for breast cancer detection and classification, showcasing AI's ability to improve diagnostic accuracy and 

facilitate early intervention. Jeong et al. (2022) proposed a hybrid cryptography-based secure healthcare routing scheme 

for wireless body sensor networks, addressing critical security challenges in telemedicine. Meanwhile, Roshanianfard et 

al. (2022) demonstrated an autonomous robotic system for pumpkin harvesting to show AI's potential for improving 

agricultural productivity by means of automation and precision. These studies are representative of the many ways in 

which AI continuously transforms traditionally manual or error-prone processes in a variety of industries. Scientific 

modeling and predictive analytics have integrated AI with mathematical and computational frameworks to overcome 

complex challenges. Najafi et al. (2022) applied the local influence analysis by using the multifactor skew-normal 

linearmixed model. Mahmoudi and Mosavi (2022) have suggested the use of the Cyclocopula technique for the analysis 

of the relationships of the cyclostationary time series and further developing stochastic processes. Medical research by 

Mousavi et al. (2022) applied 3D computational modeling along with machine learning to investigate the effectiveness of 

anti-angiogenic drugs in treating solid tumors and highlighted the potential role of AI in promoting therapeutic approaches. 

In total, these contributions underpin the versatility and growing importance of applied AI in solving interdisciplinary 

challenges. 

          Recent developments in machine learning and optimization have significantly improved diagnostic and predictive 

capabilities in both healthcare and environmental systems. Venkatesh et al. (2022) presented a neural network-based 

system for the detection of lung cancer in CT images, thus showing the potential of AI in improving early diagnosis of 

cancer. Similarly, Rahman et al. (2022) utilized transfer learning to develop a histopathologic oral cancer prediction model 

that shows the way for AI in empowering pathological diagnosis for better patient outcomes. Simultaneously, Naseer et 

al. (2022) investigated state-of-the-art CNNs on different medical image datasets such as LUNA16, further developing 

insights in optimizing deep learning frameworks towards healthcare applications. The studies keep indicating the core role 

of AI in advanced diagnosis in medical treatment and developing accurate solutions for healthcare. AI has facilitated 

effective resource management and sustainability practices related to energy and environmental systems. Aazami et al. 

(2022) proposed an optimum controller for energy storage in microgrids that smoothens the fluctuations of wind power 

and hence enhances the stability of the grid. Similarly, Almutairi et al. (2022) proposed a TLBO-tuned neural processor 

for predicting heating loads in residential buildings and hence proposed solutions for energy-efficient housing. Das et al.  

(2022) applied machine learning and fuzzy logic while analyzing built-up area expansion, highlighting the role of AI in 

urban planning and development. These studies underpin the importance of AI for sustainable development and addressing 



energy consumption and urbanization challenges. Again, the contribution of AI has been remarkable in environmental 

monitoring and disaster management. Abrar et al. (2022) assessed the urban heat island in Dhaka, mapped heat 

vulnerability, and proposed strategies for climate resilience. Sarkar et al. (2022) developed a robust flood susceptibility 

model for northwest Bangladesh to enable sustainable agriculture and flood management. Mahmoodi et al. (2022) explored 

the ecological conservation of an aromatic plant, using AI-driven modeling to aid biodiversity conservation. Together, 

these works show how AI applications can solve pressing ecological and social problems, illustrating the versatility and 

transformative potential of this technology in a wide array of domains.  The intersection of AI and environmental science 

has seen quite a number of pathbreaking innovations. Karami et al. (2022) introduced a hybrid intelligent algorithm to 

estimate sediment load in the dam reservoirs, posing a very serious challenge for water resource management. Ehteram et 

al. (2022) introduced the hybrid artificial neural network model for the prediction of evaporation, offering robust tools for 

environmental forecasting. Similarly, Wang et al. (2022) proposed an enhanced machine learning model using wavelet 

theory for estimating monthly river streamflow, demonstrating an improved predictive capability. These studies show AI's 

crucial role in addressing critical environmental challenges through innovative solution finding and sustainable 

management of the environment. In many health and engineering applications, AI has been of paramount importance in 

enhancing system performance and decision-making. Akhtar et al. (2022) developed a multi-agent formalism based on 

contextual defeasible logic in healthcare systems that allows advanced decision support. Sandhu et al. (2022) forecasted 

the risk of heart failure using clinical data and showed how AI can transform medical diagnostics. In engineering, Akbari 

et al. (2022) proposed a fault-tolerant multilevel inverter for smart grids to ensure reliability in domestic power 

applications. Collectively, these developments underpin the versatility of AI in enhancing operational efficiency and 

delivering important outcomes across a wide range of fields. The adaptability of AI also extends to infrastructure, energy, 

and resource management. Yan et al. (2022) applied machine learning to mid-term energy demand forecasting, giving a 

way to sustainable energy planning. Habibi et al. (2022) used AI in sustainable landscape design for road safety 

improvement, bringing together ecological principles with technology. Rezaei et al. (2022) proposed a real-time, deep 

learning-based approach to fault detection in a capacitor bank with the aim of enhancing reliability in mobile vehicles. 

These studies demonstrate how AI can convert major resource optimization, safety, and sustainability challenges into 

opportunities.  

       ML has significantly enhanced healthcare diagnostics and predictions. Khan et al. (2022) presented a deep 

convolutional neural network (DCNN) model for brain tumor detection, achieving high accuracy and reliability. Similarly, 

Yaseliani et al. (2022) proposed a hybrid deep convolutional neural network for pneumonia detection, combining advanced 

architectures with machine learning classifiers for improved diagnostic precision. In the realm of genetic disorders, 

Rahman et al. (2022) developed IoMT-based models leveraging ML to predict mitochondrial and multifactorial genetic 

inheritance disorders. These studies underscore the potential of AI to revolutionize healthcare by enabling early detection 

and precise treatment planning.AI and computational models have also shown promise in addressing environmental 

challenges and optimizing engineering applications. Lin et al. (2022) utilized gated recurrent unit deep neural networks 

for groundwater level forecasting, demonstrating robust performance in time-series prediction. Gundoshmian et al. (2022) 

modeled oyster mushroom growth using artificial neural networks, linking economic and environmental benefits to 

optimized agricultural practices. Similarly, Zhang et al. (2022) compared MLP-RBF neural networks with fuzzy logic 

models to predict thermophysical properties of CuO/liquid paraffin mixtures, enhancing fluid mechanics applications. 

These works highlight the adaptability of AI in addressing diverse scientific and engineering problems effectively. In 

computational and structural advancements, researchers have achieved notable progress in improving systems' efficiency 

and usability. Riaz et al. (2022) explored transforming hand-drawn wireframes into front-end code using deep learning, 

offering a bridge between manual design and automated coding. Amanlou et al. (2022) conducted a systematic review on 

single-image reflection removal using deep learning, providing insights into refining image processing techniques. 

Additionally, Shakibjoo et al. (2022) optimized type-2 fuzzy frequency control for multi-area power systems, enhancing 

power grid reliability. These innovations exemplify how AI and computational strategies are being integrated into technical 

domains to improve functionality, performance, and automation. 

       ML developments contributed to an improvement in environmental modeling and infrastructure evaluation. Chen et 

al. (2022) proposed hybrid deep learning algorithms that combined decision trees and boosting methods for the prediction 

of groundwater potential and showed the efficiency of models in environmental applications. Mosavi et al. (2022) carried 

out flood and erosion susceptibility mapping using ensemble models that contained GLM, FDA, MARS, and RF and 

emphasized the importance of robust modeling in sub-basin prioritization. Zhang et al. (2022) extended this approach to 

MARS-GOA-MCS for assessing the reliability of the strength of roller-compacted concrete pavement, with the intersection 

of advanced algorithms for infrastructure resilience. Thermal and material engineering have also been the beneficiaries of 

research with innovative approaches. Farahani et al. (2021) analyzed the effect of magnetic fields on heat transfer in 

nanofluid flow in channels, opening a new paradigm toward more efficient energy systems. Their study on the melting of 

non-Newtonian phase change materials in finned triple tubes under non-uniform magnetic fields added immense value to 

energy storage systems. Mohammadi et al. (2021) used extreme gradient boosting in order to model hydrogen solubility 



in hydrocarbons, demonstrating the role that machine learning can play in improving material properties for energy 

applications. These studies underscore the versatility of ML techniques in solving complex engineering challenges. Other 

key themes which evolved included sustainable construction and town planning. Ahmed et al. (2021) comprehensively 

reviewed the compressive strength of sustainable geopolymer concrete composites and their role in eco-friendly 

construction practices. Rafiei-Sardooi et al. (2021) used a hybrid approach based on TOPSIS and machine learning for 

assessment of urban flood risks as a critical challenge to enhancement of urban resilience. Ebrahimi-Khusfi et al.  (2021) 

considered dust pollution dynamics in western Iran, using game-theoretic and data mining algorithms in order to develop 

informed environmental management. Altogether, these works illustrate the contributions of new computational tools 

toward sustainability and resilience both in natural and built environments.    

        For example, advanced environmental modeling underpins the capability of AI in solving ecological challenges. 

Mosavi et al. (2021) applied fuzzy clustering and distributed models in streamflow estimation over ungauged watersheds, 

emphasizing the importance of accurate predictions with regard to water resource management. Similarly, Wang et al. 

(2021) investigated resampling strategies in enhancing machine learning models of head-cut gully erosion susceptibility, 

showcasing AI in soil conservation. The following efforts underlying progress of AI for environmental practices are 

highlighted. The application of AI in renewable energy and resource optimization has turned out to be very efficient. Zhang 

et al. (2021) revealed estimation of solar radiation across diversified climates by Bayesian model averaging coupled with 

soft computing models. This is a critical element in any solar energy project. Cao (2021) contributed to the advancement 

of renewable energy modeling by incorporating a deep learned recurrent type-3 fuzzy system that enhanced prediction 

accuracy and operational efficiency. Such studies demonstrate that AI has played a crucial role in the transformational role 

of energy management for cleaner, more reliable systems. Extensive AI-driven progress in material sciences and chemical 

engineering has also taken place. Another recent example is the optimization of the removal of harmful dyes by 

nanozeolites using the Taguchi method and response surface methodology proposed by Shojaei et al. (2021), which further 

advanced waste treatments. Similarly, Liu et al. (2021) employed AI in the synthesis of Cesium-doped Tungstate nanorods 

for efficient light absorption in dye-sensitized solar cells, which has solved some problems in sustainable material 

development. These examples illustrate how AI not only accelerates material discovery but also contributes toward eco-

friendly solutions in engineering. Finally, there have been significant AI innovations in urban planning and disaster 

management. Janizadeh et al. (2021) mapped flood hazard variability under changing climate and land-use conditions, thus 

helping to build more resilient urban infrastructures. Moreover, the role of AI in mitigating health crises was exemplified 

by Kumar et al. (2021), who developed a recurrent neural network and reinforcement learning model to predict COVID-

19 dynamics. These applications underline the versatility of AI in enhancing human resilience against natural and societal 

challenges. 

    Overview of Application of AI and ML within the Reviewed WorksThe reviewed studies indicate a wide-ranging set of 

applications for which AI and ML have been applied to solve some of the most daunting tasks in order to further improve 

performance and efficiency of operations across industries. Shahgholian et al. (2023) review the overall landscape of 

application of AI at hydroelectric power plants related to predictive maintenance, load forecasting, and optimization of 

efficiency. Their work highlights the role of AI in promoting the adoption of renewable energy through reducing downtime 

and enhancing system reliability. Similarly, Ardabili et al. (2023) discuss ML techniques in heat transfer, providing a 

taxonomy that classifies these approaches and assesses their effectiveness. It also shows how ML can make thermal 

management systems leaner, quicker, and more responsive to dynamic environmental conditions, impacting energy 

systems and industrial processes.In renewable energy systems, Zanjani et al. (2023) explore the simulation and analysis of 

wind farms utilizing squirrel cage induction generators. They illustrate how AI-based models enhance the prediction and 

stabilization of electrical distribution in wind energy systems for strong renewable energy infrastructure. Meanwhile, 

Mudabbiruddin and Mosavi (2023) indicated the capability of AI in predicting structural material aging and thus provided 

valuable insights for maintenance and lifecycle management of infrastructures. These developments really show how AI 

is instrumental in solving sustainability problems, enhancing resource efficiency, and prolonging the life of crucial 

systems.Going beyond energy and materials, the impact of AI in healthcare and diagnostics can be demonstrated by 

Manshadi et al. (2023), who introduce a deep learning framework for real-time polyp detection. Their approach combines 

image restoration and advanced neural networks to achieve high detection accuracy, emphasizing the transformative 

potential of AI in medical imaging and early diagnosis. In this line, Zeinali et al. (2023) discuss torque control in 

mechanical systems where the AI technique optimizes the performance of resonant two-mass systems, showing 

applications to robotics and industrial automation. These works underline how AI brings about a revolution in domains 

requiring precision due to predictive analytics and automatic decision-making.The integration of AI with advanced 

technologies like 5G and 6G, as discussed by Ardabili et al. (2023), holds great potential for the transformation of 

paradigms in communication and computation. The enhancements in AI-powered environmental modeling, testified by 

Choubin et al. (2023) on flood hazard assessment, are further putting into perspective the role of AI in climate resilience 

and disaster preparedness. These works, together, show the rising versatility of AI and ML in several sectors, while they 

at once denote a number of further areas where model transparency, ethical deployment, and scalability in view of the 



requirements regarding sustainability, fairness, and impact must be researched for sustainable delivery of such 

technologies. 

 

Conclusions:  

The development of applied AI has demonstrated its potentially transformational power in a wide swath of areas, from 

industry reformation and innovation related to environmental sustainability, renewable energy, and urban planning. With 

large-scale data analytics, identification of complex patterns, and solution optimization, AI empowered breakthroughs with 

predictive modeling, resource management, and material science. Fuzzy clustering, for example, neural networks, and 

Bayesian models greatly enhanced natural hazards, energy efficiency, and ecological conservation. These are feats that 

have to do directly with finding solutions for the present world challenges on climate change, sustainable development, 

and resource optimization. These developments underline how essential the collaboration between disciplines is to frame 

ethical, scalable, and context-sensitive AI solutions balancing innovation with societal impact. Looking ahead, generative 

AI is a particularly promising frontier with immense potential to redefine the capabilities of applied AI. Generative models, 

such as transformers and GANs, may enable unprecedented levels of creativity and precision in domains like material 

design, environmental simulation, and even societal applications such as education and governance. This may involve the 

design of materials by generative AI, with better performance for renewable energy applications, or simulate future climate 

scenarios to inform policy decisions with an unprecedented degree of detail. Integration with quantum computing and edge 

AI will further enhance scalability and efficiency to enable real-time solutions for disaster response, personalized medicine, 

and adaptive infrastructure systems. With great power comes new challenges: how to use data in a most ethical way, reduce 

bias, and tackle environmental costs while training large models. This calls for an interdisciplinary approach to research, 

innovation in policy, and an emphasis on transparency in taping the transformative power of generative AI for the solution 

of future global challenges in a manner both equitable and responsible. 
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