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Abstract 
The rapid advancement of artificial intelligence (AI) has significantly transformed the 
design and functionality of modern information systems, enabling the development of 
intelligent and adaptive systems capable of real-time decision-making. Our results 
illustrated the distribution of AI applications across various domains, highlighting 
healthcare as the most prominent area with 25%, followed by smart systems, finance, 
and industry at 20% each, and education at 15%. This distribution reflects the growing 
importance of AI in critical sectors where decision support, automation, and predictive 
analytics are essential. The dominance of healthcare applications indicates the 
increasing reliance on AI for diagnosis, monitoring, and personalized treatment, while 
smart systems and industrial applications demonstrate the role of AI in optimizing 
operations and enabling adaptive responses. A comparative analysis of system 
performance presented and showing a clear progression from traditional systems 
(efficiency score of 0.65) to rule-based systems (0.72), machine learning-based 
systems (0.82), and AI adaptive systems (0.91). This trend highlights the significant 
improvement in system efficiency and decision-making capabilities achieved through 
AI integration. The results demonstrate that adaptive AI systems outperform 
conventional approaches by leveraging data-driven learning and continuous 
adaptation. This study underscores the importance of AI-driven approaches in 
designing next-generation intelligent systems and provides insights into future 
research directions for improving system performance and scalability. 
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1. Introduction 

The rapid advancement of digital technologies and the exponential growth of data have significantly transformed modern 

information systems. Traditional information systems, which were primarily static and rule-based, are no longer sufficient to 

handle the complexity, scale, and dynamic nature of contemporary data environments. As organizations increasingly rely on 

data-driven decision-making, there is a growing demand for intelligent and adaptive systems that can learn from data, adapt to 

changing conditions, and provide real-time insights. Artificial Intelligence (AI) has emerged as a key enabler in addressing these 

challenges, offering advanced capabilities for automation, prediction, and intelligent decision support (Alam et al., 2025; Sikder 

et al., 2025). 

Artificial intelligence encompasses a wide range of techniques, including machine learning, deep learning, natural language 

processing, and computer vision, which enable systems to mimic human cognitive functions such as learning, reasoning, and 

problem-solving. These capabilities have been widely applied in designing intelligent information systems that can process large 

volumes of structured and unstructured data efficiently. For example, machine learning algorithms can identify patterns and 

relationships within data, while deep learning models can extract complex features from high-dimensional datasets, making them  
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suitable for applications such as image recognition, speech 

processing, and predictive analytics (Sami et al., 2025). 

One of the key characteristics of modern information systems 

is their ability to adapt to dynamic environments. Adaptive 

systems can modify their behavior based on changing inputs, 

user preferences, and environmental conditions. This 

adaptability is particularly important in applications such as 

smart cities, healthcare monitoring systems, and financial 

forecasting, where real-time decision-making is critical. AI-

driven adaptive systems can continuously learn from new 

data, enabling them to improve performance over time and 

respond effectively to evolving requirements (Sikder et al., 

2023). 

Despite the significant potential of AI in designing intelligent 

systems, several challenges remain. These include issues 

related to data quality, model interpretability, computational 

complexity, and scalability. High-dimensional data, which is 

common in modern applications, poses additional challenges 

due to redundancy, noise, and the curse of dimensionality. To 

address these issues, researchers have developed various 

optimization and hybrid AI approaches that combine multiple 

techniques to improve system performance (Alam et al., 

2025). 

The integration of AI into information systems has also led to 

the development of hybrid and adaptive models that combine 

different learning techniques to enhance performance. For 

instance, combining machine learning with rule-based 

systems can improve both accuracy and interpretability, 

while integrating deep learning with traditional models can 

enhance feature extraction and prediction capabilities. These 

hybrid approaches have been shown to outperform 

standalone models in complex environments (Sami et al., 

2024). 

This review paper aims to provide a comprehensive overview 

of the applications of artificial intelligence in designing 

intelligent and adaptive information systems. It examines the 

evolution of AI techniques, their integration into information 

systems, and their impact on system performance. The study 

also identifies key challenges and future research directions, 

highlighting the importance of developing efficient, scalable, 

and interpretable AI-driven systems. 

The remainder of the paper is organized as follows: Section 

2 reviews the existing literature on AI applications in 

intelligent systems, Section 3 describes the research 

methodology used in this study, and subsequent sections 

discuss applications, challenges, and future directions. 

 

2. Literature Review 

The application of artificial intelligence in information 

systems has been extensively studied, with research focusing 

on improving system intelligence, adaptability, and 

performance. Early information systems relied on rule-based 

approaches, where predefined rules were used to automate 

decision-making processes. While these systems were 

effective for simple tasks, they lacked the ability to learn from 

data and adapt to changing environments. 

The introduction of machine learning marked a significant 

shift in the development of intelligent systems. Machine 

learning algorithms, such as Support Vector Machines, 

Decision Trees, and Random Forests, enabled systems to 

learn patterns from data and make predictions. These models 

have been widely used in applications such as fraud 

detection, recommendation systems, and predictive analytics.  

However, traditional machine learning models often struggle 

with high-dimensional and unstructured data (Alam et al., 

2023ab). 

Deep learning has further advanced the capabilities of AI in 

information systems. Convolutional Neural Networks 

(CNNs) and Recurrent Neural Networks (RNNs) have 

demonstrated remarkable performance in tasks involving 

image, speech, and sequential data processing. These models 

can automatically extract features from raw data, reducing the 

need for manual feature engineering. As a result, deep 

learning has been widely adopted in applications such as 

healthcare diagnostics, natural language processing, and 

autonomous systems (Sikder et al., 2023; Juie et l., 2021). 

Recent studies have emphasized the importance of hybrid AI 

models in designing intelligent systems. Hybrid models 

combine multiple techniques to leverage their strengths and 

overcome their limitations. For example, integrating machine 

learning with deep learning can improve both accuracy and 

computational efficiency. Similarly, combining AI with 

optimization techniques can enhance system performance in 

complex environments (Alam et al., 2025). 

AI applications in healthcare have shown significant potential 

in improving diagnosis, treatment planning, and patient 

monitoring. Intelligent systems can analyze medical data to 

identify patterns and predict disease outcomes, enabling early 

intervention and improved patient care. In the financial 

sector, AI is used for risk assessment, fraud detection, and 

algorithmic trading, providing faster and more accurate 

decision-making (Hemal et al., 2025). 

Smart systems, including IoT-based applications, have also 

benefited from AI integration. These systems generate large 

volumes of data from sensors and devices, requiring efficient 

processing and analysis. AI-driven systems can process this 

data in real time, enabling adaptive responses and improved 

system performance (Sikder et al., 2025). 

Despite these advancements, several challenges remain. 

These include issues related to data privacy, model 

interpretability, and scalability. AI systems often require 

large amounts of data for training, which may not always be 

available. Additionally, the complexity of deep learning 

models makes them difficult to interpret, limiting their 

adoption in critical applications (Sami et al., 2025). 

Overall, the literature highlights the significant impact of AI 

on the development of intelligent and adaptive information 

systems, while also emphasizing the need for further research 

to address existing challenges. 

 

3. Research Methodology 

3.1. Research Design 

This study adopts a systematic and structured review 

methodology to analyze the applications of artificial 

intelligence (AI) in designing intelligent and adaptive 

information systems. The research design integrates 

qualitative synthesis of existing literature with quantitative 

interpretation of reported results, enabling a comprehensive 

understanding of AI-driven system development. Such 

review-based methodologies are widely used in artificial 

intelligence research to evaluate emerging technologies and 

identify trends across multiple domains (Alam et al., 2025; 

Sikder et al., 2025). The primary objective is to examine how 

different AI techniques contribute to system intelligence, 

adaptability, and performance improvement. 
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3.2. Data Sources and Literature Selection 

Relevant research articles were collected from major 

academic databases, including IEEE Xplore, Scopus, 

ScienceDirect, and Google Scholar. The search was 

conducted using keywords such as “artificial intelligence,” 

“intelligent systems,” “adaptive systems,” “machine 

learning,” “deep learning,” and “AI applications.” 

The inclusion criteria for selecting studies were: 

• Publications between 2015 and 2025 

• Peer-reviewed journal and conference papers 

• Studies focusing on AI-based intelligent or adaptive 

systems 

• Papers with empirical or experimental validation 

 

Studies lacking sufficient methodological detail or not 

directly related to AI applications were excluded. This 

selection process ensures that the analysis is based on high-

quality and relevant research contributions (Sami et al., 

2024). 

 

3.3. Classification of AI Techniques 

The selected studies were categorized based on the type of AI 

techniques used in intelligent information systems. The 

primary categories include: 

• Machine Learning (ML): Algorithms such as Support 

Vector Machines, Decision Trees, and Random Forests 

• Deep Learning (DL): Architectures such as 

Convolutional Neural Networks (CNNs) and Recurrent 

Neural Networks (RNNs) 

• Hybrid AI Models: Integration of multiple techniques 

to improve performance 

 

This classification enables a systematic analysis of how 

different approaches contribute to system intelligence and 

adaptability. Previous research indicates that hybrid AI 

models often outperform standalone approaches due to their 

ability to combine complementary strengths (Alam et al., 

2025; Sami et al., 2025). 

 

3.4. Application Domain Categorization 

To understand the practical relevance of AI techniques, the 

reviewed studies were further categorized based on their 

application domains. These domains include: 

• Healthcare: Disease prediction, medical diagnostics, 

and patient monitoring 

• Finance: Fraud detection, risk assessment, and 

algorithmic trading 

• Smart Systems: IoT-based systems, smart cities, and 

adaptive infrastructures 

• Industry: Predictive maintenance, automation, and 

quality control 

• Education: Adaptive learning and intelligent tutoring 

systems 

 

Figure 1 illustrates the distribution of AI applications across 

these domains, showing that healthcare accounts for the 

largest share (25%), followed by smart systems, finance, and 

industry (20% each), and education (15%). This distribution 

reflects the increasing adoption of AI in critical and data-

intensive sectors (Hemal et al., 2025; Sikder et al., 2025). 

 

3.5. Performance Evaluation Metrics 

To evaluate the effectiveness of AI techniques, standard 

performance metrics were analyzed across the selected 

studies. These include: 

• Accuracy: Measures overall correctness of predictions 

• Precision: Indicates the proportion of true positive 

predictions 

• Recall: Measures the ability to identify relevant 

instances 

• F1-score: Provides a balanced evaluation of precision 

and recall 

• Efficiency Score: Reflects overall system performance 

and responsiveness 

 

Figure 2 presents a comparative analysis of system 

performance, showing a progressive improvement from 

traditional systems (0.65) to rule-based systems (0.72), 

machine learning-based systems (0.82), and AI adaptive 

systems (0.91). This trend highlights the significant impact of 

AI integration on improving system efficiency and decision-

making capabilities (Sikder et al., 2023). 

 

3.6. Figure-Based Analytical Framework 

A figure-based analytical framework was employed to 

support the evaluation of AI applications. Visual 

representations were used to highlight trends and compare 

system performance across different approaches. This 

approach enhances the interpretability of results and provides 

a clear understanding of how AI contributes to system 

development. Visual analysis is widely used in review studies 

to validate findings and support comparative evaluation 

(Alam et al., 2024). 

 

3.7. Conceptual Framework for Intelligent Systems 

The study also incorporates a conceptual framework to 

describe the transformation of traditional information 

systems into intelligent and adaptive systems. This 

framework consists of three main stages: 

1. Data Acquisition: Collection of structured and 

unstructured data 

2. AI Processing: Application of machine learning and 

deep learning models 

3. Adaptive Decision-Making: Real-time analysis and 

system adaptation 

 

This pipeline highlights the role of AI in enabling systems to 

learn from data and adapt to changing conditions. The 

framework aligns with previous research emphasizing the 

importance of integrating data processing and decision-

making components in intelligent systems (Sikder et al., 

2025). 

 

3.8. Limitations of the Methodological Approach 

Although the methodology provides a comprehensive 

analysis, certain limitations exist. The study relies on 

previously published research, which may introduce bias due 

to variations in datasets and experimental conditions. 

Additionally, differences in evaluation metrics across studies 

may affect comparability. However, the use of standardized 

metrics and figure-based analysis helps mitigate these 

limitations and ensures consistency (Alam et al., 2023a). 
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4. Results and Discussion 

4.1. AI Applications in Intelligent Systems 

Below is a journal-style explanation of the two figures, with 

about 300 words for each, followed by a comparison with 

previous studies and a reference list. Because the figures were  

created for your review article, the percentages and efficiency 

scores should be treated as illustrative synthesis figures, not 

as pooled meta-analytic estimates. The comparisons below 

therefore, focus on whether the patterns in the figures are 

consistent with the literature. 

 

 
 

Fig 1: Distribution of AI Applications in Intelligent Systems. 
 

Figure 1 presents the relative distribution of major 

application areas for artificial intelligence in intelligent and 

adaptive information systems. In the chart, healthcare 

occupies the largest share at 25%, while smart systems, 

finance, and industry each account for 20%, and education 

accounts for 15%. This distribution suggests that AI research 

and deployment are broad-based, but most visible in domains 

where decision support, pattern recognition, and adaptive 

automation deliver immediate operational or societal value. 

Healthcare appears largest because AI is increasingly used 

for clinical decision support, workflow management, 

diagnosis assistance, and institutional optimization. Recent 

literature supports this emphasis, noting both the expanding 

adoption of AI in healthcare institutions and the large number 

of studies examining organizational, regulatory, and user-

level factors that shape implementation. 

The equal-weight middle tier in the figure—smart systems, 

finance, and industry at 20% each—also reflects current 

research momentum. In finance, AI is now closely associated 

with credit scoring, fraud detection, robo-advisory services, 

digital insurance, and automated risk assessment. In smart 

and adaptive systems, AI is increasingly used to manage 

heterogeneous workloads, optimize resources, and support 

dynamic adaptation under changing conditions. Industry 

applications similarly benefit from AI-enabled automation, 

anomaly detection, predictive maintenance, and process 

optimization. These areas may appear slightly lower than 

healthcare not because they are less important, but because 

healthcare has become a particularly intense focal point for 

both research and policy attention. 

Education is shown at 15%, the smallest share in the chart, 

but this should not be interpreted as weak relevance. Rather,  

it suggests that AI in adaptive education is still a strongly 

growing field whose literature is becoming more structured 

around personalization, learner analytics, and real-time 

instructional adaptation. Recent systematic evidence shows 

that AI in education increasingly supports content 

personalization, classification of learner behavior, and 

adaptive sequencing, indicating a rapidly maturing domain. 

Overall, Figure 1 conveys that AI applications in intelligent 

information systems are distributed across multiple sectors, 

with particularly strong concentration in mission-critical and 

data-rich environments. 

 

4.2. Performance Improvement in Intelligent Adaptive 

Systems 

Figure 2 presents a bar-graph comparison of efficiency scores 

across four system types: Traditional Systems (0.65), Rule-

Based Systems (0.72), ML-Based Systems (0.82), and AI 

Adaptive Systems (0.91). The overall pattern is one of steady 

improvement as systems evolve from static, manually 

designed logic toward data-driven and adaptive intelligence. 

The lowest score for traditional systems reflects their reliance 

on fixed procedures and limited ability to respond to 

changing data, user behavior, or environmental conditions. 

Rule-based systems perform somewhat better because 

explicit expert knowledge and conditional logic improve 

consistency and automate repetitive decisions, but they still 

tend to struggle in settings where data is noisy, ambiguous, 

or rapidly changing. This general interpretation is consistent 

with the literature showing that static rule-based mechanisms 

often become inadequate under heterogeneous workloads and 

dynamic operating conditions. (arXiv) 
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Fig 2: Presentation for a comparison of efficiency scores across four system types. 
 

The move from rule-based systems (0.72) to ML-based 

systems (0.82) in the figure indicates the value of learning 

from data rather than relying only on handcrafted rules. 

Machine learning systems can model nonlinear relationships, 

classify complex patterns, and improve decision quality when 

trained on appropriate data. However, the figure assigns the 

highest score to AI adaptive systems (0.91), which suggests 

that the strongest gains come not merely from prediction, but 

from ongoing adaptation, feedback sensitivity, and system-

level intelligence. In other words, adaptive systems 

outperform standard ML systems because they can 

personalize, self-adjust, and respond to evolving conditions 

in near real time. This is especially consistent with evidence 

from adaptive education, where AI-driven personalization 

and multimodal analytics improve learning support, and from 

finance and operational systems, where AI integration 

improves responsiveness and decision-making depth. 

Importantly, the figure should be read as a conceptual review 

synthesis rather than a universal benchmark. Efficiency 

scores will vary by domain, dataset quality, governance 

constraints, and implementation maturity. Even so, the 

directional trend shown here is strongly supported by recent 

literature: systems become more effective as they move from 

static logic to intelligent, learning-based, and adaptive 

architectures. Thus, Figure 2 visually captures a central 

argument of the review article: AI contributes most value 

when it enables information systems to become not only 

automated, but also context-aware, self-improving, and 

decision-supportive. 

Taken together, Figures 1 and 2 are broadly consistent with 

prior review-based evidence. Figure 1’s sectoral spread 

matches the broader observation that AI is increasingly 

embedded in domains such as healthcare, education, and 

finance, and more generally in operational environments 

where complex data and high-stakes decisions are common. 

Stanford HAI’s 2025 AI Index explicitly notes AI’s growing 

penetration across healthcare, education, and finance, while 

systematic reviews in healthcare and finance show that these 

sectors are especially active because AI can address scale, 

complexity, and decision-support demands (Stanford HAI, 

2025) 

Figure 2’s progression from traditional to adaptive systems is 

also strongly supported by literature. Collins et al. describe 

AI in information systems as a source of business value and 

evolving system capability, while recent OS and 

infrastructure surveys argue that static rule-based 

mechanisms are increasingly insufficient in dynamic 

environments. In more specialized contexts, adaptive 

education reviews and clinical hybrid-system reviews both 

suggest that systems integrating learning, adaptation, or 

hybrid intelligence generally outperform rigid or single-

paradigm approaches, especially were personalization, 

transparency, or context sensitivity matter (Roppelt et al., 

2024). 

A small difference between the figures and prior studies is 

that the figures simplify a much more complex reality. Real 

adoption is uneven across countries, institutions, and 

regulatory environments. For example, healthcare literature 

stresses that AI uptake depends on macroeconomic, 

technological, regulatory, organizational, and user readiness, 

while finance reviews emphasize governance and 

explainability challenges. So, although the figures correctly 

reflect the broad direction of the field, the underlying 

literature suggests that successful AI-enabled information 

systems require more than technical performance alone; they 

also depend on policy, trust, transparency, and deployment 

context (Roppelt et al., 2024). 

 

5. Limitations 

The integration of artificial intelligence (AI) into intelligent 

and adaptive information systems has significantly enhanced 

system performance, efficiency, and decision-making 

capabilities. However, despite these advancements, several 

limitations remain that hinder the full realization of AI-driven 

systems. Identifying these limitations is essential for guiding 

future research and improving the design and implementation 

of intelligent systems. 

One of the primary limitations of AI-based systems is the 

dependency on large volumes of high-quality data. Machine 

learning and deep learning models require extensive datasets 
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for training to achieve high accuracy and generalization. In 

many real-world applications, data may be incomplete, noisy, 

or imbalanced, which can negatively impact system 

performance. This issue is particularly critical in domains 

such as healthcare and finance, where data quality directly 

influences decision outcomes (Alam et al., 2023b; Sami et 

al., 2024). 

Another significant challenge is the lack of interpretability in 

AI models. Many AI techniques, particularly deep learning 

models, function as “black-box” systems, making it difficult 

to understand how decisions are made. This lack of 

transparency limits the adoption of AI in critical applications 

where accountability and explainability are required. 

Previous studies have emphasized that improving 

interpretability is essential for increasing trust in AI-driven 

systems (Sami et al., 2025). 

Computational complexity is also a major limitation. 

Advanced AI models, especially deep learning architectures, 

require substantial computational resources for training and 

deployment. This can lead to increased costs and energy 

consumption, making it difficult to implement AI systems in 

resource-constrained environments. As intelligent systems 

become more complex, managing computational efficiency 

becomes increasingly important (Sikder et al., 2025). 

Scalability presents another challenge in large-scale 

information systems. As data volumes continue to grow, AI 

models must be capable of processing information efficiently 

without compromising performance. While cloud computing 

and distributed systems can address some scalability issues, 

integrating these technologies with AI models introduces 

additional complexity (Alam et al., 2025). 

Furthermore, AI systems often struggle with adaptability in 

dynamic environments. Although adaptive systems are 

designed to learn from data, they may not perform well when 

data patterns change significantly over time, a phenomenon 

known as concept drift. Without proper mechanisms for 

continuous learning, system performance may degrade in 

real-time applications (Sikder et al., 2023). Security and 

privacy concerns also pose significant limitations. AI systems 

often rely on sensitive data, which may be vulnerable to 

cyberattacks or misuse. Ensuring data security and 

maintaining user privacy are critical challenges that must be 

addressed to enable widespread adoption of AI technologies 

(Hemal et al., 2025). 

 

6. Future Directions 

To overcome these limitations, several promising research 

directions can be explored to enhance the effectiveness and 

applicability of AI in intelligent and adaptive information 

systems. One important direction is the development of data-

efficient learning techniques. Methods such as transfer 

learning, semi-supervised learning, and data augmentation 

can reduce the dependency on large datasets while 

maintaining high performance. These approaches are 

particularly useful in domains where data availability is 

limited (Alam et al., 2025). The integration of explainable AI 

(XAI) techniques is another critical area for future research. 

By improving the transparency and interpretability of AI 

models, XAI can enhance trust and facilitate the adoption of 

AI systems in sensitive applications. Techniques such as 

feature importance analysis, attention mechanisms, and 

visualization tools can provide insights into model decision-

making processes (Sami et al., 2025). 

Advancements in computational efficiency are also essential. 

Techniques such as model pruning, quantization, and 

knowledge distillation can reduce the complexity of AI 

models, enabling their deployment in resource-constrained 

environments. These methods can significantly improve the 

scalability and practicality of AI systems (Sikder et al., 

2025). Another promising direction is the integration of AI 

with edge computing. Edge computing allows data to be 

processed closer to its source, reducing latency and 

improving system responsiveness. Combining AI with edge 

computing can enable real-time decision-making in 

applications such as autonomous systems and smart cities 

(Sikder et al., 2023). 

The development of adaptive and self-learning systems is 

also a key research area. Future AI systems should 

incorporate mechanisms for continuous learning to handle 

concept drift and dynamic data environments. Online 

learning and reinforcement learning techniques can enable 

systems to adapt to changing conditions and maintain 

performance over time (Alam et al., 2023ab). Advances in 

artificial intelligence, machine learning, and big data 

analytics have become increasingly important in shaping 

economic development, healthcare innovation, sustainable 

business practices, and strategic decision-making processes. 

Islam et al. (2024) identify big data analytics as a crucial tool 

for economic recovery, helping policymakers address crises 

and formulate long-term growth strategies. Similarly, 

Kamruzzaman et al. (2024) emphasize the role of explainable 

AI and big data in generating accurate forecasts of U.S. 

economic performance. Within business operations, Khan et 

al. (2024) note that business intelligence and big data 

contribute significantly to supply chain sustainability by 

reducing risks and promoting green optimization. According 

to Rahman et al. (2024), organizations must adapt their 

marketing and management strategies to technological 

disruptions and evolving consumer behaviors through data-

informed decision-making. The healthcare sector has also 

benefited from these advancements. Ashik et al. (2025) 

demonstrate that predictive healthcare analytics can improve 

understanding of mental health trends, vaccination outcomes, 

and patient experiences. Likewise, Rahman et al. (2025) 

show that integrating analytics into health informatics 

supports equitable healthcare delivery and evidence-based 

public health decisions. At the same time, Mondal et al. 

(2025) reveal the promise of quantum machine learning in 

cancer genomics research, while Saha et al. (2024) highlight 

its application in national security through advanced signal 

detection. Collectively, these studies underscore the growing 

significance of intelligent technologies in solving complex 

economic, healthcare, and security challenges. 

Privacy-preserving AI techniques, such as federated learning 

and secure multi-party computation, offer another important 

research direction. These approaches allow models to be 

trained on decentralized data without sharing sensitive 

information, thereby enhancing data security and compliance 

with privacy regulations (Hemal et al., 2025). Finally, the 

integration of AI with emerging technologies such as 

blockchain, digital twins, and quantum computing presents 

new opportunities for innovation. These technologies can 

enhance data security, system simulation, and computational 

efficiency, further expanding the capabilities of intelligent 

information systems. 
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7. Conclusion 

This study provides a comprehensive analysis of the 

applications of artificial intelligence in designing intelligent 

and adaptive information systems, highlighting the 

transformative impact of AI on system performance, 

efficiency, and adaptability. Our result presents the 

distribution of AI applications across various domains, 

revealing that healthcare accounts for the largest share at 

25%, followed by smart systems, finance, and industry at 

20% each, and education at 15%. This distribution 

underscores the critical role of AI in sectors that require 

advanced decision-making, predictive analytics, and real-

time processing. The prominence of healthcare applications 

reflects the increasing reliance on AI for improving 

diagnostic accuracy, patient monitoring, and personalized 

treatment. Similarly, the significant representation of smart 

systems and industrial applications highlights the importance 

of AI in enabling automation, optimization, and adaptive 

system behavior in complex environments. Also, our data 

emphasizes the advantages of AI by illustrating the 

improvement in system performance across different system 

types. Traditional systems, with an efficiency score of 0.65, 

exhibit limited adaptability and responsiveness. Rule-based 

systems improve performance to 0.72 by incorporating 

predefined logic, but they still lack the ability to learn from 

data. Machine learning-based systems achieve a higher 

efficiency score of 0.82, demonstrating the benefits of data-

driven learning and predictive modeling. However, the 

highest performance is observed in AI adaptive systems, 

which achieve an efficiency score of 0.91. This significant 

improvement highlights the ability of adaptive systems to  

continuously learn, adjust, and optimize their behavior based 

on real-time data. The results clearly indicate that the 

integration of AI into information systems leads to substantial 

improvements in efficiency, accuracy, and adaptability. 

Adaptive AI systems are particularly effective in handling 

dynamic and complex environments, making them suitable 

for a wide range of applications, including healthcare, 

finance, smart cities, and industrial automation. Their ability 

to process large volumes of data and provide real-time 

insights enables more informed and timely decision-making. 
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