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Course description: 

• Concepts and terminology of integrated production systems. 

• Definition and characterization of manufacturing architecture structural 
elements. 

• Concentrated and diffused production systems. 

• Discrete material flow management. Continuous material flow management. 
Hybrid material flow management. 

• Workpieces, tools, parts and products material flow in production systems. 

• Structural elements parameterization (work points, transfer and transport 
systems, storage systems). 

• Material flow digital twinning in the Industry 4.0 paradigm 

• Flexibility and automation in production systems. 

• Common and specific algorithms for diffused and concentrated systems. 

• Integrated production systems simulation and diagnosis. 

• Material flow optimization method for integrated production systems. 

• Economic impact analysis methods. Quantifying the productivity for a modelled 
manufacturing architecture. 

 

Laboratory description: 

• Witness Horizon general presentation. 

• Case studies made in Witness Horizon. 
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• Using Witness Horizon for structural elements modelling and production systems 
modelling. 

• Defining the links between structural elements and establishing the material flow 
trajectories using Witness Horizon. 

• Structural elements parameterization using Witness Horizon. 

• Material flow simulation and bottlenecks identification using Witness Horizon. 

• Report analysis in order to choose a flow optimization method (technological or 
functional) using Witness Horizon. 

• Material flow simulation in order to validate the identified optimization solutions 
using Witness Horizon. 

• Economic impact analysis. 
 

Project decsription: 

• Generic case study – System modelling, simulation and optimization. 

• Concentrated system modelling, simulation and optimization. 

• Diffused system modelling, simulation and optimization. 

• Modelling, simulation and optimization of integrated production systems 
 

Assessment methods 
Percentage of the final 

grade 
Minimal requirements for 

award of credits 

Written exam 40 • Laboratory and project 
attendance is mandatory 

• At least 7.5 points for 
the Laboratory 

• At least 12.5 points for 
the Project  

• At least 50 points out of 
a total of 100 points 

Written paper 20 

Laboratory 15 

Project 25 
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Prerequisites (recommended) 
Co-requisites (courses to be taken in 
parallel as a condition for enrolment) 

Computer Aided Design 1&2; System and 
Project Management; Production and 

Operation Management. 
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