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ABSTRACT

This research presents haDEPSO, a pioneering hybrid technique for engineering 
design optimization. Combining the strengths of Differential Evolution (DE) and 
Particle Swarm Optimization (PSO), haDEPSO offers a versatile answer to the diffi-
culties of contemporary optimization settings. The methodology combines a precise 
integration of DE's robust exploration capabilities with PSO's efficient exploitation 
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tactics, ensuring adaptability across diverse problem environments. Through 10 
trials, performance measures such as fitness function value, convergence speed, 
and diversity meter reveal haDEPSO's consistent optimization power. Scalability 
testing reveals the algorithm's effectiveness in addressing situations of varying sizes, 
yet challenges occur in particularly massive instances. These findings contribute 
to a deep knowledge of haDEPSO's strengths and restrictions, driving subsequent 
advancements for better applicability in engineering design optimization.

INTRODUCTION

Engineering design optimization plays a key role in enhancing the efficiency, 
dependability, and performance of engineered systems across several disciplines 
(Mehta et al., 2023). The pursuit of optimal solutions in engineering design is fre-
quently delayed by the complexity and multidimensionality of the problems involved 
(Sukumaran et al., 2023). As sectors strive for innovation and cost-effectiveness, the 
demand for advanced optimization algorithms has skyrocketed (Kiruba Sandou et al., 
2023). This introduction gives a detailed overview of the environment of engineering 
design optimization, discusses existing difficulties, and highlights the requirement 
for sophisticated optimization methodologies (Natrayan & Richard, 2023b). It also 
gives the proposed hybrid algorithm, haDEPSO, as a viable solution to overcome 
these limitations (Lakshmaiya & Murugan, 2023a). In the realm of engineering 
design, optimization is a vital process aimed at discovering the ideal collection of 
parameters or design variables that satisfy given constraints and objectives (Na-
trayan, 2023). This includes going through a vast solution space to identify optimal 
solutions that fulfill performance requirements while considering multiple design 
limits (Velumayil et al., 2023). The complexity of modern engineering problems, 
marked by non-linearity, high dimensionality, and the existence of several objec-
tives, necessitates the development of new optimization methodologies (Chinta et 
al., 2023). Traditional optimization approaches generally struggle to cope with the 
intricacies inherent in these scenarios, necessitating the exploration of innovative 
and hybrid algorithms to give more effective solutions (Chehelgerdi et al., 2023). 
The statement of the problem focuses around the limits of contemporary optimi-
zation approaches in confronting the complexities of modern engineering design. 
Conventional algorithms, such as genetic algorithms, particle swarm optimization, 
and differential evolution, demonstrate strengths in particular situations but may 
falter when faced with high-dimensional and non-linear optimization problems 
(Lakshmaiya, 2023b). Additionally, the presence of several conflicting objectives 
adds another layer of complexity that necessitates specific algorithms capable of 
addressing such challenges (Saadh et al., 2023). As industries evolve and engineering 

An Advanced Hybrid Algorithm (haDEPSO) for Engineering Design Optimization Integrating Novel Strategies for Enhanced Performance

194



 

 

18 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/an-advanced-hybrid-algorithm-hadepso-

for-engineering-design-optimization-integrating-novel-

strategies-for-enhanced-performance/351746

Related Content

Evaluating User Centered Design of E-Health for Older Adults: Using

Subjective Methods
Tracy L. Mitznerand Katinka Dijkstra (2016). International Journal of Computers in

Clinical Practice (pp. 24-50).

www.irma-international.org/article/evaluating-user-centered-design-of-e-health-for-older-

adults/153611

Issues Related to Acceleration of Algorithms
 (2022). Implementation of Machine Learning Algorithms Using Control-Flow and

Dataflow Paradigms (pp. 173-194).

www.irma-international.org/chapter/issues-related-to-acceleration-of-algorithms/299347

A Case Study to Assess Implementation of Electronic Health Records at

Central Flacq Hospital, Mauritius
Mohit Aroraand Ashish Joshi (2012). International Journal of Computational Models

and Algorithms in Medicine (pp. 1-13).

www.irma-international.org/article/case-study-assess-implementation-electronic/72695

Modeling a Real Cable Production System as a Single Machine-Scheduling

Problem: Mathematical Model and Metaheuristic Approach
Sadegh Niroomandand Béla Vizvári (2016). Handbook of Research on Modern

Optimization Algorithms and Applications in Engineering and Economics (pp. 327-

345).

www.irma-international.org/chapter/modeling-a-real-cable-production-system-as-a-single-

machine-scheduling-problem/147520

http://www.igi-global.com/chapter/an-advanced-hybrid-algorithm-hadepso-for-engineering-design-optimization-integrating-novel-strategies-for-enhanced-performance/351746
http://www.igi-global.com/chapter/an-advanced-hybrid-algorithm-hadepso-for-engineering-design-optimization-integrating-novel-strategies-for-enhanced-performance/351746
http://www.igi-global.com/chapter/an-advanced-hybrid-algorithm-hadepso-for-engineering-design-optimization-integrating-novel-strategies-for-enhanced-performance/351746
http://www.igi-global.com/chapter/an-advanced-hybrid-algorithm-hadepso-for-engineering-design-optimization-integrating-novel-strategies-for-enhanced-performance/351746
http://www.irma-international.org/article/evaluating-user-centered-design-of-e-health-for-older-adults/153611
http://www.irma-international.org/article/evaluating-user-centered-design-of-e-health-for-older-adults/153611
http://www.irma-international.org/chapter/issues-related-to-acceleration-of-algorithms/299347
http://www.irma-international.org/article/case-study-assess-implementation-electronic/72695
http://www.irma-international.org/chapter/modeling-a-real-cable-production-system-as-a-single-machine-scheduling-problem/147520
http://www.irma-international.org/chapter/modeling-a-real-cable-production-system-as-a-single-machine-scheduling-problem/147520


Bi-Criteria Optimization for Finding the Optimal Replacement Interval for

Maintaining the Performance of the Process Industries
Harish Garg (2016). Handbook of Research on Modern Optimization Algorithms and

Applications in Engineering and Economics (pp. 643-675).

www.irma-international.org/chapter/bi-criteria-optimization-for-finding-the-optimal-replacement-

interval-for-maintaining-the-performance-of-the-process-industries/147533

http://www.irma-international.org/chapter/bi-criteria-optimization-for-finding-the-optimal-replacement-interval-for-maintaining-the-performance-of-the-process-industries/147533
http://www.irma-international.org/chapter/bi-criteria-optimization-for-finding-the-optimal-replacement-interval-for-maintaining-the-performance-of-the-process-industries/147533

