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ABSTRACT

Al refers to ability of machines to perform tasks that typically require human mind
to perform such as learning, problem solving and decision making an agentic Al has
been considered in large category. These systems depend on Al agents with purpose
of independent entities that are capable of recognizing environment, learning & then
performing the processes in multiple steps of workflow. Agentic AI accommodates
LLM-based veracity. Through this classification strategy, Al agents are having
the ability to seek real time data on fly and keep evolving with changes in world
around them in sectors including healthcare, cybersecurity, logistics & personal
services. In this chapter, we explore recent advancement in Agentic Al by analysing
architecture, capabilities and real-world application of multi agent systems. These
systems integrate LLMs to enable self-reliant decision making & task performing.
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We cover key methods such as retrieval-augmented generation, chain of thought
promoting, increase learning with human feedback. It highlights how Agentic Al
helps a machine to become autonomous.

1. INTRODUCTION
1.1. Artificial Intelligence (Al)

Artificial intelligence (AI) refers to machines performing multiple tasks like
thinking, learning, problem-solving, and decision-making. First, it was created as
a technology that can imitate human intelligence. Artificial intelligence has been
developed in a way that exceeds its original concept of Al (Russell & Norvig, 2022).
With advances in data collection, data processing, and computational power, arti-
ficial intelligence systems can now take on multiple tasks across different domains
and increase productivity. Artificial intelligence abilities have rapidly increased,
and so has their utility in growing numbers of fields (Russell & Norvig, 2022).
Agentic Al presents the next step in artificial intelligence. In this, the technology
can make decisions autonomously and act deliberately without the need for human
acknowledgement. Not like traditional AI, which requires a set of instructions,
agentic Al can make its own decisions and set its goals, evaluate outcomes, and
adapt according to the environment. The term used for self-driven machines as Al,
is changing from requiring constant human observation to becoming autonomous
and making decisions with the help of agentic Al; similarly, autonomous vehicles are
handling traffic and following traffic rules in scenarios. The shift towards agentic Al
represents both technical advancement and a conceptual shift, which shifts towards
systems that have persistent, proactive, and self-regulating behaviours (Capgemini
Research Institute, 2025).

1.2. Al vs. Agentic Al

Artificial intelligence is very instruction-oriented, which means the Al performs
tasks with a set of instructions. The task of these AI models is to optimize within
predefined boundaries or problem statements; these systems lack the flexibility and
adaptability that define dynamic intelligent behaviour in the real world (Hosseini
& Seilani, 2025). Thus, the role of agentic Al comes into play; the concept and
development of artificial intelligence have been completely developed at the next
level with the introduction of agentic Al. The role of agentic Al is that it can act
autonomously and make decisions on its own to complete the task, as opposed to
traditional Al systems, focused on prediction and classification, which are designed

278



32 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/rise-of-the-self-driven-machine/398460

Related Content

Behavioral Implicit Communication (BIC): Communicating with Smart
Environments

Cristiano Castelfranchi, Giovanni Pezzuloand Luca Tummolini (2010). International
Journal of Ambient Computing and Intelligence (pp. 1-12).
www.irma-international.org/article/behavioral-implicit-communication-bic/40346

Using Ambient Social Reminders to Stay in Touch with Friends

Ross Shannon, Eugene Kennyand Aaron Quigley (2009). International Journal of
Ambient Computing and Intelligence (pp. 70-78).
www.irma-international.org/article/using-ambient-social-reminders-stay/3881

Intelligent Personalized Abnormality Detection for Remote Health Monitoring
Poorani Marimuthu, Varalakshmi Perumaland Vaidehi Vijayakumar (2020).
International Journal of Intelligent Information Technologies (pp. 87-109).
www.irma-international.org/article/intelligent-personalized-abnormality-detection-for-remote-
health-monitoring/250282

Using Ontology and Modelling Concepts for Enterprise Innovation and
Transformation: Example SAL Heavylift

Paul Okpurughre, Mark von Rosingand Dennis Grube (2017). International Journal of
Conceptual Structures and Smart Applications (pp. 70-104).
www.irma-international.org/article/using-ontology-and-modelling-concepts-for-enterprise-

innovation-and-transformation/188740

Ensuring Safe and Ethical Use of LLMs in Healthcare

M. Kamaladeviand Raihanudeen M. S. (2026). Medical LLMs for Clinical Safety
Assessment (pp. 277-306).
www.irma-international.org/chapter/ensuring-safe-and-ethical-use-of-lims-in-healthcare/413449



http://www.igi-global.com/chapter/rise-of-the-self-driven-machine/398460
http://www.igi-global.com/chapter/rise-of-the-self-driven-machine/398460
http://www.irma-international.org/article/behavioral-implicit-communication-bic/40346
http://www.irma-international.org/article/using-ambient-social-reminders-stay/3881
http://www.irma-international.org/article/intelligent-personalized-abnormality-detection-for-remote-health-monitoring/250282
http://www.irma-international.org/article/intelligent-personalized-abnormality-detection-for-remote-health-monitoring/250282
http://www.irma-international.org/article/using-ontology-and-modelling-concepts-for-enterprise-innovation-and-transformation/188740
http://www.irma-international.org/article/using-ontology-and-modelling-concepts-for-enterprise-innovation-and-transformation/188740
http://www.irma-international.org/chapter/ensuring-safe-and-ethical-use-of-llms-in-healthcare/413449

