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LIST OF ACRONYMS

ABILS Archive-Based Iterated Local Search heuristic.

ACO Ant Colony Optimisation.

AHP Analytic Hierarchy Process.

AI Artificial Intelligence.

ALC Average Linkage Clustering.

AMOSA Archived Multi-Objective Simulated Annealing.

ANP Analytical Network Process.

ASRP Assembly System Reconfiguration Planning.

AUGECON Augmented ϵ− Constraint.

BS Boundry Search.

CNC Computer Numerical Control Machine.

DCMS Dynamic Cellular Manufacturing System.

DM Dedicated machine.

DML Dedicated manufacturing line.

DP Dynamic Programming.

DRL Deep Reinforcement Learning.

FLCS Flow Line Configuration Selection problem.

FLP Facility Layout Problem.
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FMS Flexible manufacturing system.

GA Genetic Algorithms.

GAMS GAMS software.

ICA Imperialist Competitive Algorithm.

IM Integer/Mixed Intger programming.

JIT Just In Time.

JS Job Shop.

LP Linear programming.

LSSUPP iterated Local Search on Single-Unit Process Plans heuristic.

MC Machine level objective: Cost.

MO Machine level objective: Others.

MOPSO Multiple-Objective Particle Swarm Optimization.

MR Machine level objective: Reconfigurability.

MT Machine level objective: Time.

NLP Non-linear programming.

NSGA-II Non Sorting Genetic Algorithms II.

PPS Process Planning and Scheduling problem.

PVNS Parallel Variable Neighborhood Search.

RCMS Reconfigurable Cellular Manufacturing System.

RL Reinforcement Learning.

RMS Reconfigurable Manufacturing System.

RMT Reconfigurable Machine Tool.

RSUPP Repetitive Single-Unit Process Plan heuristic.

SC System level objective: Cost.

SE System level objective: Energy consumption.
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SO System level objective: Others.

SP System level objective: Performance.

SPEA-II Strength Pareto Evolutionary Algorithm II.

SPP Shortest Path Problems.

ST System level objective: Time.

STO Stochastic model.

TOPSIS Technique for Order Preference by Similarity to Ideal Solution.

TS Tabu Search.

VNS Variable Neighborhood Search.
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Abstract

The evolving paradigm of Reconfigurable Manufacturing System (RMS) stands as a promising
response to the rapidly changing requirements of both the market and the manufacturing
systems. Characterised by its inherent flexibility, scalability and adaptability, RMS has
received considerable attention in recent years. This thesis provides a comprehensive
review of RMS, including a thorough exploration of their theoretical foundations, practical
implementations, and emerging optimisation methods.Furthermore, this thesis presents a
novel Deep Reinforcement Learning (DRL) solution for scheduling, reconfiguration, and
balancing RMS problems. It highlights its potential to improve system performance and
adaptability.Ultimately, this work aims to stimulate further research and development in this
field and to serve as a valuable resource for researchers and practitioners seeking to harness
the transformative power of RMS in modern manufacturing.

Keywords— Reconfigurable Manufacturing System, Comprehensive Review, RMS Analysis,

Deep Reinforcement Learning , Hierachcical Systems, Multi-Agent Systems
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ا
وأ ق ا ة ا ت ة وا ا (RMS) ا دة ا ا م ر ا ذج ا

ة. ا ات ا م ، ا رة وا ا و ا و ي ا RMS، م و . ا

. ا ا ق و ا ت وا ا ف ا ذ RMS، ـ ا و ا ه م
ر ء ا و . از وا ا دة و و ا ز ا اً ً و ا ه م ، ذ وة
ن و RMS ل وا ا ا إ ا ا ف ، ا و . ا رة وا م ا أداء

. ا ا RMS ـ ا ة ا إ ن ا ر وا رد

: ا ا ت ا
دة ا ، ا ا ، ا ا ر ا ، RMS ، درا ، ا دة ا ا م

ء ا
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Résumé

Le modèle évolutif des systèmes de fabrication reconfigurables (RMS) constitue une réponse

prometteuse à l’évolution rapide des exigences du marché et des systèmes de fabrication. Cette thèse

fournit un examen complet des RMS, y compris une exploration approfondie de leurs fondements

théoriques, de leurs implémentations pratiques et des méthodes d’optimisation émergentes. En fin

de compte, ce travail vise à stimuler la recherche et le développement dans le domaine des RMS

et à servir de ressource précieuse pour les chercheurs et les praticiens qui cherchent à exploiter le

pouvoir de transformation des RMS dans la fabrication moderne.

Mots Clés— Système de fabrication reconfigurable, étude approfondie, analyse RMS,

apprentissage par renforcement profond, systèmes hiérarchiques, systèmes multi-agents
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