
Laboratory for Manufacturing Systems and Automation (LMS)
Department of Mechanical Engineering and Aeronautics, University of Patras, Greece

Energy-efficient and adaptive shop-floor Scheduling based on machine tools monitoring
ɮ˄ʱˉˍˎ˅ʹ ˃ʶʻˈʵˇˎ˂ʺ˕ʹˌ ʰˉˇ˒ʱˋʶ˖˄ ʴʽʰ ˍˇ˄ ˔ˊˇ˄ˇˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈ ˋˎˋˍʹ˃ʱˍ˖˄ ˉʰˊʰʴ˖ʴʺˌ 
ʲʰˋʽʸˈ˃ʶ˄ˇ ˋˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ʶˊʴʰ˂ʶʽˇ˃ʹ˔ʰ˄˗˄ˁʰʽ ˋˍʹ˄ ʶ˄ʶˊʴʶʽʰˁʺ ˁʰˍʰ˄ʱ˂˖ˋʺ ˍˇˎˌ

Motivation of the Thesis
The production scheduling needs to be adaptive and
energy-efficient based on the shop-floor condition.
Reschedulingis a daily issue in most of the industries
includingautomotive,shipyards,etc.

Objectives
Å Enable adaptive and energy efficient scheduling

considering machine tools availability and energy
consumption

Å Identification of main constrains that need to be
consideredduringrescheduling

Outcome / Results
Å Literature review on adaptive and energy-

efficient scheduling
Å Implementation of an algorithm for adaptive

and energy-efficient scheduling based on
machinetoolsstatusandenergyconsumption
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Dynamic Shop-floor Scheduling: A mobile application for end-users
ɮ˄ʱˉˍˎ˅ʹ ˃ʶʻˈʵˇˎ ʵˎ˄ʰ˃ʽˁʺˌ ˂ʺ˕ʹˌ ʰˉˇ˒ʱˋʶ˖˄ ʴʽʰ ˍˇ˄ ˔ˊˇ˄ˇˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈ ˋˎˋˍʹ˃ʱˍ˖˄ 
ˉʰˊʰʴ˖ʴʺˌ

Motivation of the Thesis
The production scheduling needs to be dynamic and
adaptive. Reschedulingis a daily issue in most of the
industriesincludingautomotive,shipyards,etc.

Objectives
Å Enable adaptive and dynamic scheduling.

Reschedulingbasedon the shop-floor condition
Å Identification of main constrains that need to be

consideredduringrescheduling

Outcome / Results
Å Literature review on dynamic and adaptive

scheduling
Å Implementationof an algorithm for re-scheduling

takinginto considerationthe mainconstrains
Å Software implementation of the re-scheduling

algorithm

Calculation of Constraints
Å Precedence
Å Availability
Å Capacity
Å Due dates

Re-calculation of 
Performance Indicators:
Å Mean Utilization
Å Mean Tardiness
Å Mean Flowtime

Dynamic Scheduling: Mobile application for end-users
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Knowledge capturing using social analyticsfor adaptive workplaces
ɮ˄ʱˉˍˎ˅ʹ ˃ʶʻˈʵˇˎ ʴʽʰ  ˂ʺ˕ʹ ˁʰʽ ʰ˄ʱ˂ˎˋʹ ʵʶʵˇ˃ʷ˄˖˄ ʰˉˈ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˁʰʽ ˍˇ˄ ʶˊʴʰʸˈ˃ʶ˄ˇ ˃ʶ 
ˋˁˇˉˈ ˍʹ˄ ˔ˊʺˋʹ ˍʹˌ ʴ˄˗ˋʹˌ ˋʶ ˉˊˇˋʰˊ˃ˇˋˍʽˁˇˏˌ ˔˗ˊˇˎˌ ʶˊʴʰˋʾʰˌ

Motivation of the Thesis
The design, developmentand implementation adaptive
workplacesbased on knowledge capturing using social
analytics

Objectives
Å Enable adaptive design and implementation of

workplaces based Social analytics that will allow to
identify patterns and facts based on the worker
satisfaction.

Å The use of the generated knowledge in future
adaptationsof the workplace.

Outcome / Results
Å Framework for capturing data/information by

Industrial socialnetworks
Å Data analysis and generation of knowledge for

adaptive designof workplacesbasedon ǿƻǊƪŜǊΩǎ
satisfaction

Contact: 
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Augmented Reality-based tools for human-automation interfaces
ɮ˄ʱˉˍˎ˅ʹ ʶˊʴʰ˂ʶʾ˖˄ ʶˉʰˎ˅ʹ˃ʷ˄ʹˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ ʴʽʰ ˍʹ˄ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶˍʰ˅ˏ ʶˊʴʰʸˈ˃ʶ˄ˇˎ ˁʰʽ 
ʰˎˍˇ˃ʰˍʽˋ˃˗˄ 

Motivation of the Thesis
Augmented reality (AR) tools for enabling interfaces
between users (human operators, engineers,..etc) and
manufacturingenvironment

Objectives
Å Enable interfaces and interaction between end-users

andautomation
Å Dynamic adaptation of the content of the AR tools

based on the expertise and the profile of the end ς
users

Å Flexibilityandadaptability of ARtrackers

Outcome / Results
Å Developmentof ARtools for enablingthe human-

automation interfaces
Å Development of flexible and modular library for

ARtrackers
Contact: 
Prof. D. Mourtzis (mourtzis@lms.mech.upatras.gr)
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Dynamic manufacturing networks design 
ɮ˄ʱˉˍˎ˅ʹ ˃ʶʻˈʵˇˎ ʵˎ˄ʰ˃ʽˁʺˌ ˂ʺ˕ʹˌ ʰˉˇ˒ʱˋʶ˖˄ ʴʽʰ ˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ʵʽˁˍˏ˖˄ ˉʰˊʰʴ˖ʴʺˌ

Motivation of the Thesis
Manufacturing networks needs to be dynamic and
adaptive. The design of the manufacturing networks
consideringthe actual condition of the plants is a main
issue.

Objectives
Å Dynamic manufacturing networks design taking into

account the actual condition of the network (plants,
transportation, etc.)

Å Identification of main constrains that need to be
consideredduringdynamicdesign(duedates,etc.)

Outcome / Results
Å Literature review on dynamic and distributed

manufacturingnetworks
Å Design and development of an algorithm for

dynamicmanufacturingnetworksdesign

Dynamic manufacturing networks design

Monitoring 
of plants 
condition

Adaptive 
design of 
networks
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Flexible Work-cells through Dynamic AR Instructions
ɮ˄ʱˉˍˎ˅ʹ ˃ʶʻˈʵˇˎ ʵˎ˄ʰ˃ʽˁʺˌ ʶ˄ʰ˂˂ʰʴʺˌ ˇʵʹʴʽ˗˄ ˉˊˇˌ ˍˇˎˌ ʶˊʴʰʸˇ˃ʷ˄ˇˎˌ ˋʶ ʴˊʰ˃˃ʷˌ ˉʰˊʰʴ˖ʴʺˌ 
˃ʶ ˍʹ˄ ˔ˊʺˋʹ ɳˉʰˎ˅ʹ˃ʷ˄ʹˌ ʃˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ

Motivation of the Thesis
Modern production lineshaveto be more flexible and to
be connected to the shifting tasks, based on the
dynamicallychangingscheduling

Objectives
Å Connectthe production line work- cell operatorswith

the dynamicallyshifting scheduling
Å UseAugmentedRealityto visualizethe tasks

Outcome / Results
Å Literature review on dynamic and adaptive

scheduling,work- cells flexibility and Augmented
Reality

Å Creation of an AR Database of work cell
instructions

Å Recalling of the AR instructions based on
dynamicallyshifting schedule

AR goggles visualizations of shifting work cell tasks

Contact: 
Prof. D. Mourtzis (mourtzis@lms.mech.upatras.gr)
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Augmented Reality-based tools for remote maintenance support
ɮ˄ʱˉˍˎ˅ʹ ʶˊʴʰ˂ʶʾ˖˄ ʶˉʰˎ˅ʹ˃ʷ˄ʹˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ ʴʽʰ ʰˉˇ˃ʰˁˊˎˋ˃ʷ˄ʹ ˎˉˇˋˍʺˊʽ˅ʹ ʵʽʰʵʽˁʰˋʽ˗˄ 
ʶˉʽˋˁʶˎʺˌκˋˎ˄ˍʺˊʹˋʹˌ

Motivation of the Thesis
Augmented reality (AR) tools for supporting remote
maintenancethough synchronouscommunicationof the
on- spot techniciananda maintenanceexpert

Objectives
Å Enableinterfacesof communicationbetween and on-

spot techniciananda maintenanceexpert
Å Thetechnicianmayseea live feed from theǘŜŎƘƴƛŎƛŀƴΩǎ

ARcameraandpositionsinstructionsin theǘŜŎƘƴƛŎƛŀƴǎΩ
environment

Outcome / Results
Å Developmentof AR tools for enabling technician-

expert communication
Å Developmentof an interface for the maintenance

expert to provide maintenanceinstructions
Contact: 
Prof. D. Mourtzis (mourtzis@lms.mech.upatras.gr)
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Augmented Reality-based mobile device applications tools for industrial robot Product Customization
ɮ˄ʱˉˍˎ˅ʹ ʶ˒ʰˊ˃ˇʴ˗˄ ʶˉʰˎ˅ʹ˃ʷ˄ʹˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ ʴʽʰ ˒ˇˊʹˍʷˌ ˋˎˋˁʶˎʷˌ ʴʽʰ ˍʹ˄ ˉʰˊˇˎˋʾʰˋʹ ˁʰʽ 
ʶ˅ʰˍˇ˃ʾˁʶˎˋʹ ˉˊˇʿˈ˄ˍ˖˄Υ ʶ˒ʰˊ˃ˇʴʺ ˋˍʹ˄ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˊˇ˃ˉˇˍʽˁ˗˄ ʲˊʰ˔ʽˈ˄˖˄

Motivation of the Thesis
Augmented reality (AR) mobile device applications for
industrial robot arm selectionandcustomization

Objectives
Å Enablethe visualizationof the availableproducts and

the allow the customerto add/ removeextra modules
Å High- quality processsimulationvisualization
Å Product parameter input defines the available

products

Outcome / Results
Å Developmentof AR application for robot product

selectionandmovementvisualization
Å Parametricinput allows the isolation of the correct

productsfor eachuse
Contact: 
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Augmented Reality-based visualization of CAM instructions for machine operators
ɮ˄ʱˉˍˎ˅ʹ ˃ʶʻˈʵˇˎ ˇˉˍʽˁˇˉˇʾʹˋʹˌ ˇʵʹʴʽ˗˄ʴʽʰ ˔ˊʺˋˍʶˌ ʶˊʴʰ˂ʶʽˇ˃ʹ˔ʰ˄˗˄ ˃ʷˋ˖ ˍʹˌ ɳˉʰˎ˅ʹ˃ʷ˄ʹˌ 
ʃˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ

Motivation of the Thesis
Augmented reality (AR) visualization of the CAM
instructionsfor the machineoperators

Objectives
Å Extract the data from the CAM software in a format

that canbe exploited in ARapplications
Å Automate the creationof the ARinstructions,basedon

the CAMinput
Å Visualization of dangerous areas for the machine

operator

Outcome / Results
Å Literature review on Augmented Reality, CAM,

safetyin production lines
Å Development of an automated solution of

integrating CAM in AR instructions, along with
safetywarnings

Contact: 
Prof. D. Mourtzis (mourtzis@lms.mech.upatras.gr)
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Collaborative product design through Augmented Reality 
ɮ˄ʱˉˍˎ˅ʹ ˃ʶʻˈʵˇˎ ˋˎ˄ʶˊʴʰˍʽˁˇˏ ˋ˔ʶʵʽʰˋ˃ˇˏ ˉˊˇʿˈ˄ˍ˖˄ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ɳˉʰˎ˅ʹ˃ʷ˄ʹˌ 
ʃˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ

Motivation of the Thesis
Augmentedreality (AR)visualizationof product designs
comingfrom more than one designteamsandevaluation
of part fitting

Objectives
Å Creationof a cloud platform where the designsfrom

eachdesignteam is stored
Å Callbackof the designsin oneapplication
Å Useof physicalmockupstogether with ARgeometries

Outcome / Results
Å Literature review on Augmented Reality, product

design
Å ARapplication that allows different designteams/

companiesto evaluate how their designsfit with
existing/ newly designedparts

Contact: 
Prof. D. Mourtzis (mourtzis@lms.mech.upatras.gr)
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Design of production lines/systems using discrete event simulation
ɮ˄ʰʵʽʰ˃ˈˊ˒˖ˋʹ ʴˊʰ˃˃˗˄ ˉʰˊʰʴ˖ʴʺˌ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ʵʽʰˁˊʽˍ˗˄ ʴʶʴˇ˄ˈˍ˖˄

Motivation of the Thesis
Production lines and systems should be flexible. The 
design of the production lines/systems is a challenging 
process  

Outcome / Results
Å Simulation model preparation based on an 

industrial case
Å Experiments for different demand profiles and 

discussion on the results

Objectives
Å Design of production lines/systems using discrete

event simulation
Å Identification of main constrains that need to be

consideredduringdesign

Contact: 
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Predictive maintenance of machine tools based on real-time monitoring
ɮ˄ʱˉˍˎ˅ʹ ˃ʶʻˈʵˇˎ ˉˊˇʴ˄˖ˋˍʽˁʺˌ ˋˎ˄ˍʺˊʹˋʹˌ ʶˊʴʰ˂ʶʽˇ˃ʹ˔ʰ˄˗˄ ˃ʶ ˔ˊʺˋʹ ʵʶʵˇ˃ʷ˄˖˄ 
ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍʹˌ ˃ʹ˔ʰ˄ʺˌ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇ 

Motivation of the Thesis
Maintenanceis a coreactivity of the production lifecycle.
Predictive maintenance approaches will support
companies to avoid machine tools breakdowns and
failures

Objectives
Å Predictive maintenanceapproach based on real-time

monitoring
Å Data analysis and extraction of patterns to support

predictivemaintenance

Outcome / Results
Å Design and implementation of the predictive 

maintenance algorithm
Å Analysis of the monitored data in order to derive 

meaningful information for the status of the machine tool

Machine tool monitoring

Data Analysis and 
patterns extraction

Predictive Maintenance 
of machine tools
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Collaborative product design  platform for customized products
ɮ˄ʱˉˍˎ˅ʹ ˃ʶʻˈʵˇˎ ˋˎ˄ʶˊʴʰˍʽˁˇˏ ˋ˔ʶʵʽʰˋ˃ˇˏ ʶ˅ʰˍˇ˃ʽˁʶˎ˃ʷ˄˖˄ ˉˊˇʿˈ˄ˍ˖˄

Motivation of the Thesis
Collaborative design of customized products will support 
companies to produce targeted products in an cost and 
time efficient way 

Outcome / Results
Å Literature review on customization and 

personilization
Å Design of a platform for collaborative design of 

customized and personalized products

Objectives
Å Design of a platform that will enable collaborative

design
Å User-adaptive design, and interaction with material

andequipmentsuppliersto satisfyrequirements

Contact: 
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Maintenance time estimation methods for engineer to order products

ʅˏʴˁˊʽˋʹ ˃ʶʻˈʵ˖˄ ʴʽʰ ˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍˇˎ ˔ˊˈ˄ˇˎˋˎ˄ˍʺˊʹˋʹˌ ˋˏ˄ʻʶˍ˖˄ ʶ˅ʰˍˇ˃ʽˁʶˎ˃ʷ˄˖˄ ˉˊˇʿˈ˄ˍ˖˄

Motivation of the Thesis

Objectives

Outcome / Results

Servitizationand Digitalizationof industry needs to 
be done following the PSS Innovation. Maintenance 
time estimation need to be predicted.

Å Literature review on estimation/prediction
methods

Å Designanddevelopmentof algorithms(Matlab)
Å Toolkitfor Mold industry

Å Engagementwith Artificial intelligence,Statistical
andHybridMethods

Å Comparisonof thosemethodsin order to identify
the best for maintenancetime estimation for the
schedulingof manufacturingsystemsbridgingthe
gapof the researchandpractice

Statistics

Contact: 
Prof. D. Mourtzis (mourtzis@lms.mech.upatras.gr)


