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Abstract

Artificial Intelligence (Al) represents a diverse and evolving field encompassing multiple
classifications, technologies, and computational approaches. This article examines the
foundational dimensions of Al, distinguishing between Narrow Al, General Al, and
Superintelligent Al, while focusing on the practical significance of narrow applications. It
explores core technologies—Natural Language Processing, Computer Vision, Robotics, and
Expert Systems—highlighting their role in transforming industries and enabling solutions
across healthcare, agriculture, education, and finance. The discussion further analyzes key
computational techniques, including rule-based systems, search algorithms, and knowledge
representation methods, which provide the structural and logical underpinnings of Al
functionality. Real-world examples demonstrate how Al contributes to medical diagnostics,
smart farming, adaptive learning, and financial inclusion, with particular relevance for low-
resource environments. Challenges related to data dependency, computational complexity,
and ethical considerations underscore the need for responsible governance and capacity
building. By providing a structured analysis of Al fundamentals, this article offers insights
for academics and practitioners seeking to align technological innovation with practical

implementation and equitable outcomes.

Keywords

artificial intelligence; narrow Al; natural language processing; computer vision; robotics;

expert systems; responsible Al

1of6


https://www.linkedin.com/in/drannaneya/
http://neyaglobal.com
https://orcid.org/0009-0009-5669-1676
https://doi.org/10.64357/neya-gjnps-ai-mch-lr-03

1. Introduction

Artificial Intelligence (Al) is no longer a speculative pursuit but a practical force reshaping
economies, organizations, and societies. Understanding the fundamentals of Al is critical for
both academics and practitioners, as these foundations define its capacities, applications,
and risks. Narrow Al, the dominant form today, already influences how people work, learn,
and access essential services, while debates about General and Superintelligent Al frame

broader ethical and societal questions.

This article analyzes Al at its foundational level: its classifications, technologies,
computational techniques, and practical applications. It emphasizes the importance of
grounding adoption strategies in real-world challenges and opportunities, particularly in

low-resource contexts where Al can provide scalable, cost-effective solutions.

2. Classifications of Al
2.1 Narrow Al

Narrow Al, or weak Al, refers to systems designed for specialized tasks. Examples include
Siri or Alexa, which execute tasks such as retrieving information, setting reminders, and
managing communication. These systems often outperform humans in their narrow domain

but lack general adaptability.

2.2 General Al

General Al or strong Al, refers to systems capable of reasoning, learning, and adapting
across varied intellectual tasks, approximating human cognition. This form remains largely

theoretical, with ongoing research exploring its feasibility.

2.3 Superintelligent AI

Superintelligent Al represents a speculative category, where machines could surpass human
intelligence in reasoning, creativity, and emotional understanding. While theoretical, debates

on its risks and governance shape long-term Al ethics.

3. Core Al Technologies
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3.1 Natural Language Processing (NLP)

NLP enables interaction between humans and machines through text and speech.
Applications include translation services, sentiment analysis, and conversational agents. For
instance, non-profits can use NLP to analyze social media discourse and adapt outreach

strategies.

3.2 Computer Vision

Computer Vision allows machines to process and interpret visual data. It underpins
technologies such as facial recognition, autonomous navigation, and diagnostic imaging. In
agriculture, computer vision supports monitoring crop health and detecting early signs of

disease.

3.3 Robotics

Robotics integrates Al with mechanical systems to perform tasks in healthcare, industry, and
disaster response. Robotic assistants in clinics can automate administrative tasks or support

telemedicine in regions with staff shortages.

3.4 Expert Systems

Expert systems use structured rule-based knowledge to replicate human decision-making in
specialized domains. For example, automated legal aid systems provide preliminary

guidance to underserved populations.

4. Computational Techniques
4.1 Rule-Based Systems

These systems apply predefined rules to structured scenarios, ensuring predictability but

limiting adaptability in dynamic contexts.
4.2 Search Algorithms

Search methods—such as depth-first, breadth-first, and heuristic approaches—help Al
explore multiple solution pathways. However, their complexity presents challenges in large,

unstructured problem spaces.
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4.3 Knowledge Representation

Semantic networks, ontologies, and structured data formats enable Al to process complex
information and support logical inference. Managing incomplete or ambiguous data remains

a central challenge.

5. Case Applications

e  Healthcare: Al-assisted diagnostics improve disease detection, particularly in

regions with limited medical resources (Topol, 2019).

* Agriculture: Smart farming platforms use Al to predict yields and optimize
irrigation, increasing efficiency in resource-constrained environments (Wolfert et al.,
2017).

e  Education: Adaptive learning systems tailor instructional content to individual

needs, improving outcomes in underserved contexts (Luckin & Holmes, 2017).

*  Financial Inclusion: Al-powered credit scoring expands microfinance access for

populations without formal credit histories (Mhlanga, 2023).

6. Discussion

The fundamental categories, technologies, and techniques of Al establish its transformative
capacity. Yet, successful implementation is contingent on data quality, computational
infrastructure, and ethical governance. Narrow Al currently offers the most feasible

solutions, particularly when aligned with practical challenges.

Ethical concerns—bias, transparency, privacy—must remain central to Al adoption.
Moreover, organizations in low-resource environments need strategies that combine open-
source tools, local capacity building, and cross-sector collaboration to ensure sustainable

and equitable outcomes.

7. Conclusion
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Al fundamentals—its classifications, technologies, and computational frameworks—form
the basis for understanding its current and future trajectories. Narrow Al already provides
scalable benefits, while General and Superintelligent Al remain the subject of research and
debate. Real-world applications across healthcare, agriculture, education, and finance

illustrate both the opportunities and the complexities of implementation.

For academics, future inquiry should focus on the social implications of Al foundations,
while practitioners should prioritize ethical, small-scale applications tailored to real needs.
Building technical capacity and fostering collaboration are essential to ensuring that Al

fundamentals translate into sustainable, inclusive, and responsible innovation.
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