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FOREWORD

This special issue titled “Statistical & Mathematical Modelling for 
AI-Driven Intelligent Systems in IoT and its Computation Challenges,” 
highlights quality research that intersects artificial intelligence (AI), the 
Internet of Things (IoT), and mathematical and statistical modeling. The 
issue focuses on how solid theoretical frameworks help intelligent IoT 
systems process diverse data efficiently and make decisions in real time. It 
also addresses the computational challenges in this rapidly evolving field.

The selected papers cover a wide range of topics. Several contributions 
present stochastic and deterministic models, including Bayesian inference, 
Markov chains, and graph-based learning, that improve sensing, 
prediction, and anomaly detection in complex IoT environments. Others 
discuss optimization and control strategies, such as model predictive 
control and reinforcement learning, which are crucial for energy-efficient 
edge computing and latency-sensitive applications.

A significant focus is on computational challenges. Authors discuss 
scalability in large sensor networks, energy limits of embedded devices, 
and the need for low-power algorithms that maintain robustness and 
accuracy. The works also explore security and privacy issues, suggesting 
statistical cryptographic protocols and privacy-preserving AI techniques 
to protect distributed IoT systems.

The application areas explored in this issue include smart cities, 
healthcare monitoring, precision agriculture, autonomous transportation, 
and industrial automation. Papers show how mathematically grounded 
AI can enhance resilience and reliability in these fields. Advanced topics, 
such as quantum-inspired optimization, neuromorphic hardware support, 
and explainable AI for transparent model behavior, offer insights for the 
future.

This special issue is the outcome of the 6th International Conference 
on Information Management & Machine Intelligence held at Poornima 
Institute of Engineering & Technology, Jaipur on 23-24 Dec 2024, wherein 
we received more than 280 papers which went through a rigorous peer 
review process after which only 33 papers from researchers covering a 
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iv� FOREWORD

wide range of innovative concepts have been selected for publication in 
this issue.

The low rate of acceptance testifies to our dedication to excellence, 
and we assure that only the most significant contributions appear in this 
special issue. We are glad to share these selected contributions, which 
reflect the leading edge of progress in the field.

We extend our heartfelt gratitude to all authors for their significant 
contributions, to the reviewers for their meticulous evaluations, and 
to the editorial team for their steadfast guidance. We are particularly 
thankful to Professor B. K. Dass, Chief Editor, for his constant support 
and encouragement during the publication process in the Journal of 
Interdisciplinary Mathematics, published by Taru Publications, New Delhi.

We believe that this collection will serve as a valuable reference 
source for researchers, practitioners, and policymakers, inspiring further 
breakthroughs in the theory and application of AI-driven IoT systems.
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B. B. Gupta



Journal of Interdisciplinary Mathematics
Volume 28, Number 6, September 2025

Special Issue on

Statistical & Mathematical Modelling for AI-Driven 
Intelligent Systems in IoT and its Computation Challenges

CONTENTS
A. Kumar, K. M. Bhagat, P. Dadheech, S. R. Dogiwal and 
R. Sharma  
Manifold learning and differential geometry for disease 
detection and risk prediction

2059–2069

R. Sharma and C. S. Lamba
A structured mathematical approach to improving 
gastrointestinal disease classification with transfer 
learning

2071–2078

R. Gangarde, A. Julian, M. S. M. Dhar, G. I. Mary,  
M. Rele and M. Vaithianathan
Applications of partial differential equations and Green’s 
functions in climate change modeling

2079–2088

A. B. Rajmane, S. B. Patil, V. G. Kale, S. V. Joshi,  
T. N. Pawase and D. B. Patil
Mathematical models for cognitive systems using 
differential geometry and reinforcement learning

2089–2097

C. A. Kumar, C. K. Narayanappa, S. Bhargavi, S. Harish, 
R. Krishna, K. R. Varalakshmi and S. Ashwini
Nonlinear dynamics and chaos theory in engineering 
with applications in control systems and signal analysis

2099–2108

W. Sripanya, W. Rungrottheera and P. Hyunsin
Fourier series analysis and computation based on 
function characteristics

2109–2120



vi� CONTENTS

V. S. Lakshmi, N. Srimannarayana, M. V. C. Rao, F. Ayant 
and D. K. P. Kumar 
Eulerian integrals of I-function 2121–2130

C. Anitha, V. Bibhu, P. Ghutke, P. C. Shende, S. Harne 
and G. Sasikala
Nonlinear PDE models for deep learning architecture 
stability analysis

2131–2139

V. V. Mane, S. Deshpande, V. K. Gadpayle, G. Nagdeve,  
A. Ghaysundar and A. S. Kumar
Computational fluid dynamics using finite element 
methods for turbomachinery

2141–2149

M. Aniji, B. Prabhakar, A. Nair, P. Anerao, R. G. Biradar 
and M. P. Rao
Mathematical analysis of orbital mechanics with 
perturbation methods

2151–2159

V. V. Pangave, S. Singh, S. Redkar, S. Sawadatkar,  
R. Raikwar and S. Radhakrishnan 
Integral equation methods in acoustic wave propogation 
for structural health monitoring

2161–2169

U. Bhardwaj, M. Renukhadevi, P. V. Meghare, G. Chavan, 
S. Ikhar and A. Suneetha
Stochastic differential equations in modeling gene 
regulatory networks

2171–2179

V. V. Mane, T. A. Wani, P. Ghutke, V. Patil, M. Kurulekar 
and G. M. Reddy
Nonlinear partial differential equations in quantum fluid 
dynamics

2181–2188

N. Shete, M. Patil, S. Thakur, R. Chadha, S. N. Ajani and 
G. Srujana
Lie group theory in symmetry reduction of physical 
systems

2189–2196

C. Mudimannan, G. Patil, S. Bhan, S. Bhise, B. K. Patil 
and J. Mounika
High-order finite difference schemes for hyperbolic 
conservation laws

2197–2205



CONTENTS� vii

S. Saoji, B. Prabhakar, M. John, K. Ingle, V. G. Raut and 
K. N. Prasad
Iterative Krylov subspace methods for large sparse linear 
systems

2207–2215

K. P. Reshma, S. Prasad, C. K. Sharma, A. Deshpande,  
S. B. Bagal and K. Tejaswi
High-accuracy Runge–Kutta methods for stiff ODE 
systems

2217–2225

M. Joshi, P. Gurav, T. A. Wani, G. Korwar, H. Barapatre 
and C. K. Veni
Monte Carlo and quasi-Monte Carlo methods for  
high-dimensional integration

2227–2235

M. H. Molawade, S. Desai, U. Kadam, S. V. Kumar,  
S. Vanjire and S. Kakad
Computational harmonic analysis for image compression 2237–2245

B. Sule, V. Bibhu, S. Kumar, S. Katoch, D. Kumar and  
L. K. Wani
Differential geometry approaches to curvature and shape 
analysis

2247–2253

S. Kulkarni, U. Kadam, D. K. Paswan, K. Shipra,  
B. C. Julme and S. L. Dhondge
Numerical stability analysis of nonlinear differential 
equations in engineering systems

2255–2261

K. T. Punj, T. Dhanadhya, T. A. Wani, S. S. Banait,  
R. P. Singh and S. L. Dhondge
Spectral methods for solving partial differential equations 
in multiphysics simulations

2263–2271

V. Kumar, U. Bhardwaj, Y. Sood, V. Bhanuse, V. Musale 
and M. R. Kumar 
Mathematical modeling of drug delivery systems with 
diffusion and absorption equations

2273–2280

C. Deshpande, C. Ramtirthkar, T. A. Wani, V. K. Bhosale, 
M. Gulhane and K. S. Kumar
Topology and knot theory applications in quantum field 
theory

2281–2287



viii� CONTENTS

V. D. Gowda, P. Gite, H. M. Nethravathi, P. K. Lakineni, 
K. D. V. Prasad and S. Chitta 
Mathematical models for noise reduction in IoT image 
processing applications

2289–2299

M. Khowal, L. Poonia, M. Vijayvargiya and R. Mathur
Inflationary scenario in Bianchi type V bulk viscous 
cosmological model in Saez Ballester theory

2301–2310

R. Mathur, L. Poonia, V. Maheshwari and M. Khowal
Inflationary scenario in Bianchi type VIII space time with 
bulk viscosity using flat potential in general relativity

2311–2318

M. Vijayvargiya, L. Poonia, M. Khowal and  
V. Maheshwari
Bianchi type-VI0 string cosmological model in Saez 
Ballester theory with variable Λ

2319–2329

V. Maheshwari, L. Poonia, R. Mathur and M. Vijayvargiya
LRS Bianchi type II stiff fluid inflationary model with flat 
potential in general relativity

2331–2338

D. B. Lakshmikantha, N. Raveendra,  
D. V. Jayalakshamamma, M. C. Kemparaju and  
D. V. Chandrashekar
Solution of nonlinear differential equations for hybrid 
nanofluid flow over stretching/shrinking permeable 
sheets with heat generation and stability analysis

2339–2348

F. Shaikh, M. S. Pervez, S. S. Banait, S. Goswami, A. Kumar 
and U. C. Patkar
Algorithmic approaches to real and complex geometry in 
computer vision applications

2349–2357

H. K. B. Jadhav, D. Goyal, T. Singh, Y. Davda,  
S. K. Swarnkar and D. Dhabliya
Infinite-dimensional Hamiltonian systems in quantum 
computing simulations

2359–2366

K. Shipra, B. M. Hardas, P. Wawage, V. V. Giri,  
S. P. Gaikwad and N. Rakesh
Practical applications of random dynamical systems in 
autonomous vehicle navigation

2367–2375


