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Abstract

The implementation of Circular Economy principles and the shift toward more sustainable manufacturing
practices have highlighted critical issues in the flexibility of production systems, especially in de and
remanufacturing phases.

High customization and wear and tear cause significant variability in product conditions upon re-entry,
leading to planning problems and inefficiencies in rigid manufacturing systems. This hampers the
development of new, more sustainable and greener strategies within the manufacturing field.

To overcome these limitations, this thesis proposes a rule-based knowledge system to generate flexible
activity schedules that can meet the product-specific needs to ultimately apply the most suitable strategy
for de and remanufacturing. The solution ensures extensive and scalable applicability through a
Knowledge Shell.

A case study on de and remanufacturing activities of electric motors was conducted to test and validate
the proposed method.



A

M Associazione Italiana delle

"7l Tecnologie Manifatturiere

COMPUTATIONAL TIME [S]
E & 8

g

Computational Time VS Number of Inferential Nodes

141877 760898 839349 2604292 2638482 6182073 14975770
NUMBER OF NODES
Initial States of
Resources the system Goal

—oll —«

L J
Problem Statement Generator w

&)

Parser

} Knowledge Codification

Problem Statement PDDL © — @ Knowledge Based

Domain PDDL

Pyperplan

Inference Process

Production
Plan

A,

Individual Plans Generator
Parser

Edge Dispatching and Control
Device
-
\

S— ~——
- O

PLC Device 1 PLC Device 2 PLC Device n




	PREMIO DI LAUREA “F. SOAVI” 2024

