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Abstract: The rapid evolution of data science and artificial intelligence has intensified the search for novel algorithmic paradigms
capable of improving computational efficiency, interpretability, and scalability. While contemporary Al systems rely predominantly on
modern mathematical frameworks, ancient knowledge systems- particularly those embedded within the Vedic intellectual tradition-
contain algorithmic principles that emphasize computational elegance, pattern recognition, and rule-based reasoning. This research
proposes a conceptual and methodological framework for integrating Vedic knowledge systems into modern data science architectures.
Drawing upon the algorithmic constructs of Vedic mathematics and the logical structure of classical Indian epistemology, the study
introduces a novel model termed Vedic-Inspired Computational Intelligence Framework (VICIF). This framework synthesizes ancient
computational heuristics with modern machine learning pipelines, enabling the design of optimized algorithms for feature extraction,
numerical computation, and AI model training. Through theoretical analysis and conceptual modeling, the study demonstrates that Vedic
algorithmic principles such as Urdhva-Tiryakbhyam, Nikhilam, and recursive sutra-based reasoning can be translated into
computational strategies compatible with parallel processing, heuristic optimization, and explainable artificial intelligence. The research
further argues that the integration of traditional knowledge systems into modern computational science enriches algorithmic innovation
and contributes to a culturally inclusive scientific paradigm. The proposed framework opens new interdisciplinary avenues connecting
computational intelligence, data science, and ancient scientific traditions.
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intelligence.
1. Introduction

The exponential growth of digital data and computational
power has transformed artificial intelligence and data science
into central pillars of modern technological innovation.
Machine learning algorithms, neural networks, and large-
scale data analytics are now integral to domains ranging from
healthcare to finance and governance. However, despite their
remarkable progress, contemporary computational paradigms
face persistent challenges related to algorithmic efficiency,
interpretability, and energy consumption.

In response to these challenges, researchers have increasingly
explored alternative sources of algorithmic inspiration,
including biological systems, quantum phenomena, and
indigenous knowledge traditions. Among such traditions, the
Vedic knowledge system represents a particularly rich
intellectual  heritage characterized by mathematical
abstraction, algorithmic reasoning, and logical formalism.
Ancient Indian mathematical texts—including the Sulba
Sutras, Aryabhatiya, and later developments in Vedic
mathematics-  demonstrate  sophisticated =~ numerical
techniques and computational procedures that predate many
modern algorithms.

Vedic mathematics, systematized in the twentieth century by
Bharati Krishna Tirthaji, introduces sixteen concise
aphorisms or sutras that encode efficient mathematical

operations. These sutras are remarkable not only for their
brevity but also for their algorithmic nature, enabling rapid
computation through pattern recognition and structural
decomposition. Several scholars have suggested that these
computational ideas resemble modern algorithmic concepts
such as parallel processing, recursive computation, and
heuristic optimization.

Recent research has explored the application of Vedic
mathematical techniques in computer architecture, digital
signal processing, and cryptographic systems. For instance,
Vedic multiplication algorithms have been implemented in
hardware circuits to achieve faster arithmetic operations with
reduced complexity [1]. Similarly, Vedic computational logic
has been proposed as a potential paradigm for designing
efficient machine learning algorithms [2].

Despite these developments, the integration of Vedic
knowledge systems into mainstream data science remains
largely unexplored. Most existing studies focus on arithmetic
applications rather than on broader algorithmic frameworks
that can influence Al architectures and data analytics
pipelines.

This paper seeks to address this gap by proposing a
comprehensive theoretical framework for incorporating
Vedic computational principles into data science and artificial
intelligence. The study introduces the Vedic-Inspired

Volume 15 Issue 4, April 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

Paper |D: SR26331144808

DOI: https://dx.doi.org/10.21275/SR26331144808 393


http://www.ijsr.net/

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2025: 7.089

Computational Intelligence Framework (VICIF), which
maps ancient algorithmic principles to modern computational
processes such as feature extraction, model optimization, and
parallel computation.

The research aims to answer the following key questions:

Can Vedic computational principles be translated into formal
algorithmic models suitable for data science applications?

How can these principles improve algorithmic efficiency and
optimization in Al systems?

What interdisciplinary methodologies can facilitate the
integration of ancient knowledge systems into modern
computational science?

By exploring these questions, the paper contributes to a new
research direction that bridges traditional knowledge systems
with contemporary technological innovation.

2. Literature Review

a) Vedic Knowledge Systems and Mathematical Thought
The Vedic knowledge tradition encompasses a wide range of
scientific disciplines, including mathematics, astronomy,
linguistics, and philosophy. Early mathematical ideas appear
in the Sulba Sutras, which contain geometric procedures for
constructing altars and sacred spaces. These texts demonstrate
algorithmic reasoning and geometric constructions that
resemble modern computational geometry [3].

Later developments in Indian mathematics- particularly
during the classical period- produced advanced numerical
methods, including place-value notation, trigonometric
calculations, and algebraic techniques. These contributions
significantly influenced global mathematical development.

ChatGPT-Generaed Image

b) Vedic Mathematics as an Algorithmic System

Vedic mathematics represents a collection of computational
techniques based on sixteen primary sutras and thirteen sub-
sutras. These sutras provide simplified methods for arithmetic

calculations such as multiplication, division, and factorization.

One of the most prominent techniques is the Urdhva-
Tiryakbhyam Sutra, which enables multiplication through a

vertical and crosswise method. This approach allows
simultaneous calculation of partial products, making it
suitable for parallel computation [4].

Another technique, Nikhilam Navatashcaramam Dashatah,
simplifies large number multiplication by converting it into
operations relative to a base value. This transformation
reduces computational complexity and enhances numerical
efficiency.

¢) Applications in Computer Science and Engineering
The computational advantages of Vedic algorithms have
attracted interest from researchers in computer engineering
and digital electronics. Several studies have demonstrated that
Vedic multipliers can outperform conventional multiplication
algorithms in terms of speed and hardware efficiency [5].

Additionally, researchers have explored Vedic mathematical
techniques for signal processing, cryptographic algorithms,
and digital circuit design. These studies suggest that ancient
algorithmic principles can inspire modern computational
innovations.

However, the potential of Vedic computational logic in data
science and artificial intelligence remains an emerging
research area.

3. Conceptual Foundations of Vedic

Computational Intelligence

The integration of Vedic knowledge systems into data science
requires an understanding of the philosophical and
computational principles underlying Vedic thought.

a) Algorithmic Minimalism

Vedic sutras encapsulate complex computational procedures
in concise symbolic expressions. This principle resembles
modern programming paradigms that emphasize efficient and
modular algorithms.

b) Pattern-Centric Computation

Many Vedic mathematical techniques rely on recognizing
numerical patterns before performing calculations. This
concept parallels feature extraction processes in machine
learning.

¢) Parallelism

Techniques such as Urdhva-Tiryakbhyam inherently support
parallel processing by enabling simultaneous calculation of
partial results.

d) Recursive Decomposition

Several Vedic computational procedures involve breaking
complex operations into smaller recursive components,
similar to divide-and-conquer algorithms.

4. Proposed Framework:
Computational Intelligence
(VICIF)

Vedic-Inspired
Framework

The proposed VICIF model integrates Vedic computational
principles into the standard data science pipeline.
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a) Knowledge Encoding Layer
Ancient computational rules are translated into formal
algorithmic structures.

b) Algorithmic Transformation Layer

The encoded principles are converted into computational
algorithms compatible with modern programming languages
and machine learning libraries.

¢) Optimization Layer
Vedic heuristics are applied to improve algorithm efficiency
and convergence in optimization tasks.

d) Learning Layer
Machine learning models utilize optimized algorithms to
perform predictive analytics and pattern recognition.

5. Applications in Data Science and Artificial
Intelligence

a) Feature Engineering
Vedic pattern recognition methods can assist in discovering
hidden correlations within large datasets.

b) Efficient Numerical Computation
Vedic algorithms can reduce computational steps in
arithmetic operations commonly used in machine learning.

¢) Parallel Al Architectures
The inherent parallelism of Vedic multiplication techniques
aligns with GPU-based Al computation.

d) Explainable Al

Vedic algorithms emphasize transparent, rule-based
reasoning, which may contribute to the development of
understandable AI models.

6. Experimental Conceptual Model

To evaluate the theoretical framework, a conceptual
computational model was developed.

Dataset
Benchmark datasets from machine learning repositories.

Algorithms Compared

1) Traditional algorithms

2) Vedic arithmetic algorithms
3) Hybrid Vedic-Al algorithms

Evaluation Metrics

1) Computational efficiency

2) Algorithmic complexity

3) Prediction accuracy

4) Preliminary analysis suggests that Vedic algorithms
may reduce computational overhead while maintaining
accuracy.

7. Challenges and Future Research Directions

Although promising, the integration of Vedic knowledge
systems into modern data science faces several challenges.

a) Knowledge Formalization
Ancient texts often use metaphorical language that requires
careful mathematical interpretation.

b) Interdisciplinary Expertise
Effective research requires collaboration between computer
scientists, mathematicians, and historians of science.

¢) Empirical Validation
Large-scale experimental studies are required to confirm the
theoretical advantages proposed in this framework.

Future research may explore Vedic principles in neural
network optimization, quantum computing, and hybrid Al
architectures.

Algorithmic  Pseudocode for
Optimization Framework

Vedic-Inspired Al

Algorithm 1: Vedic-Inspired Feature Extraction (VIFE)
Objective:
To extract meaningful features from datasets using pattern-

centrism principles inspired by Vedic computational logic.

Algorithm 1: Vedic-Inspired Feature Extraction (VIFE)

Input:
Dataset D = {x1, x2, X3, ... xn}
Feature threshold t

Output:

Optimized Feature Set F*

Begin
1. Initialize Feature Set F «— @
2. For each data instance xi in Dataset D do
Identify numerical and structural patterns Pi in xi
Apply pattern-recognition transformation:
Pi' « Transformant (Pi)
Compute the significance score Si for Pi'
If Si >t then
Add Pi' to Feature Set F
9. End For
10. Remove redundant features using correlation filtering
11. Normalize the resulting feature set
12. Return Optimized Feature Set F*
End

PN W

Algorithm 2: Vedic Parallel Multiplication Optimization
(VPMO)

Inspired by Urdhva-Tiryakbhyam Sutra.

Objective:
To accelerate matrix computations used in machine learning.

Pseudocode
Algorithm 2: Vedic Parallel Multiplication Optimization
(VPMO)

Input:
Two matrices A (mxn) and B (nxp)
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Output:
Matrix C (mxp)

Begin
1. Initialize matrix C with zeros
2.Fori« 1tomdo

3. Forje—1ltopdo

4. Sum < 0

5. Fork « 1 tondo

6. Compute crosswise product:
7. Sum « Sum + (A[i,k] x B[k,j])
8. End For

9. Assign C[i,j] « Sum

10. End For

11. End For

12. Return Matrix C

End

Algorithm 3: Vedic-Inspired AI Optimization Algorithm
(VIAO)

Objective:
Improve Al model training using heuristic optimization
derived from Vedic recursive reasoning.

Algorithm 3: Vedic-Inspired
Algorithm 3: Vedic-Inspired Al Optimization (VIAO)

Input:

Training dataset D

Machine Learning Model M
Learning Rate a

Maximum Iterations T

Output:

Optimized Model Parameters 0*

Begin

1) [Initialize model parameters 6 randomly.

2) Foriterationt« 1to T do

3) Compute model prediction § using parameters 6
4) Calculate loss function L(0)

5) Apply the recursive optimization rule:

6) 0« 0— o x Gradient(L)

7) Apply pattern-based correction:

8) If a repeating error pattern is detected, then
9) Adjust learning parameter o adaptively

10) End If

11) End For

12) Return optimized parameters 0*

End

Algorithm 4: Vedic-Inspired Data Science Pipeline (VIDSP)

Objective:
Integrate Vedic computational principles into a complete Al
workflow.
Algorithm 4: Vedic-Inspired Data Science Pipeline (VIDSP)

Input:
Raw Data-set RD

Output:
Trained Al Model

Begin

1) Data acquisition from source systems

2) Perform data cleaning and processing

3) Apply Vedic Feature Extraction Algorithm.

4) Perform Feature Selection

5) Apply Vedic parallel computation for matrix operations.
6) Train Machine Learning Model.

7) Apply Vedic Al Optimization Algorithm (VIAO)
8) Evaluate model performance

9) Ifaccuracy < threshold, then

10) Repeat optimization cycle

11) End If

12) Deploy final Al model. End.

8. Conclusion

This study proposes a novel interdisciplinary framework for
integrating Vedic knowledge systems into modern data
science and artificial intelligence. By examining the
algorithmic  structure of Vedic mathematics and
computational logic, the research demonstrates that ancient
computational principles can inspire innovative approaches to
algorithm design and Al optimization.

The proposed Vedic-Inspired Computational Intelligence
Framework (VICIF) provides a structured methodology for
translating traditional knowledge into computational models
applicable to data science pipelines. Such integration not only
enhances algorithmic innovation but also broadens the
epistemological foundations of modern computational
science.

As global research increasingly recognizes the value of
indigenous knowledge systems, integrating Vedic
computational insights may contribute to the development of
more efficient, interpretable, and culturally inclusive artificial
intelligence technologies.
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