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Abstract: Artificial Intelligence (Al) agents have emerged as a transformative paradigm in modern computing, extending
traditional artificial intelligence systems by enabling autonomous perception, reasoning, planning, learning, and decision-
making. Recent advances in foundation models, large language models (LLMs), reinforcement learning, and multi-agent
systems have significantly accelerated the adoption of Al agents across healthcare, finance, education, cybersecurity,
manufacturing, transportation, agriculture, and smart cities. This review synthesizes the current state of Al agent research
by examining their conceptual foundations, architectural components, classifications, learning mechanisms, and practical
applications. Furthermore, the paper discusses emerging paradigms including autonomous agents, agentic Al, collaborative
multi-agent systems, and LLM-powered intelligent assistants. Finally, key challenges including explainability,
trustworthiness, safety, privacy, governance, and ethical considerations are critically analyzed, while future research
directions are identified to support the development of robust, scalable, and human-centered Al agent ecosystems.
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l. INTRODUCTION agents exhibit autonomy, adaptability, reasoning, planning,

and goal- directed behavior. Recent developments in

Artificial intelligence has evolved from rule-based foundation models and LLMs have further expanded the

expert systems to autonomous intelligent agents capable of capabilities of Al agents, enabling them to perform complex,

interacting continuously with dynamic environments. Unlike multi-step tasks and collaborate with humans and other
conventional Al systems that execute predefined tasks, Al agents across diverse domains.
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Fig 1 General Architecture of an Al Agent
Source: Russell and Norvig (2021) and Sibai et al. (2026).
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Fig 2 Classification of Al Agents
Source: Russell and Norvig (2021),
Abou Ali and Dornaika (2025), and Haque et al. (2026).
» Applications of Al Agents

Table 1 Applications of Al Agents

Sector Typical Applications
Healthcare Clinical decision support, diagnosis, robotic surgery
Education Intelligent tutoring, adaptive learning, automated assessment
Finance Fraud detection, credit scoring, algorithmic trading
Cybersecurity Threat detection, intrusion response, malware analysis
Agriculture Precision farming, crop monitoring, yield prediction

Manufacturing

Predictive maintenance, robotics, quality control

Transportation

Autonomous vehicles, route optimization, traffic management

Smart Cities

Energy optimization, surveillance, waste management

E-commerce

Recommendation systems, customer service, inventory optimization

Scientific Researc

h

Literature analysis, hypothesis generation, experiment planning

IJISRT26AUG1393

Www.ijisrt.com

3595


https://doi.org/10.38124/ijisrt/26aug1393
http://www.ijisrt.com/

Volume 11, Issue 8, August— 2026
ISSN No:-2456-2165

| Al AGENTS ’
' ! v ' '
/ £
® ||atb | = || h || D
Health Finance Education Industry Cybersecurity
[ [ | I |
1
v v
Agriculture [ i

Smart Cities

Scientific Research

Fig 3 Al Agent Application Domains
Source: Joshi (2025), Xu et al. (2026), and
Haque et al. (2026).
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Current Research Challenges

Major Open Challenges Include:

Explainability and interpretability
Trustworthy and responsible Al
Privacy-preserving learning

Robustness against adversarial attacks
Multi-agent coordination

Long-term memory management
Human-Al collaboration

Regulatory compliance and governance
Computational efficiency
Benchmarking and evaluation standards
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1. FUTURE RESEARCH DIRECTIONS

A\

Emerging Research Themes Include:

Agentic Al ecosystems
Self-improving autonomous agents
Human-centered Al collaboration
Explainable multi-agent systems
Federated Al agents

Al agents for scientific discovery
Edge and IoT agents

Trustworthy governance frameworks
Quantum-enhanced Al agents
Autonomous cyber-defense agents

11. CONCLUSION

In conclusion, Al agents are likely to become an
important foundation for the next generation of intelligent
computing systems. Their ability to combine perception,
reasoning, learning, planning, communication, and action
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provides opportunities for transforming both digital and
physical environments.

However, realizing their full potential will require a
balanced approach in which technological innovation is
accompanied by rigorous evaluation, responsible
governance, security safeguards, privacy protection, ethical
principles, and meaningful human oversight. The future of Al
agents should therefore be directed toward systems that are
not only more autonomous and capable but also reliable,
explainable, secure, accountable, and beneficial to
individuals, organizations, and society as a whole.
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