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Foreword  
Welcome to the latest newsletter for the OPTIMISED project.  

OPTIMISED is a collaboration of 10 partners including small and medium-

sized enterprises (SMEs), large industrial companies and research 

institutions from across Europe. This project is funded by the EU. 

The aim of this project is to develop novel methods and tools for 

deployment of optimised and reactive planning systems that incorporate 

factory modelling and simulation based on data captured using smart 

embedded sensors and pro-active human-machine interfaces for various 

industries.  

The impact of energy management on factory planning is specifically 

addressed within OPTIMISED demonstrator 2 and 3.  

 

In this edition of the newsletter we present some of the results from 

demonstrator 1 and the latest progress towards demonstrators 2 and 3.  
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OPTIMISED DEMONSTRATORS 

The three independent industrial demonstrators being delivered as part of the OPTIMISED project are: 

•   ALSTOM: Rail network digital twin to optimise train maintenance scheduling and improve service availability and 
performance. (Completed in September 2017) 

•   GOIMEK: Dynamic Decision Support System for efficient energy consumption and production scheduling based on live 
data streams and holistic factory simulation model. (Installed in December 2017) 

•   LAING O’ROURKE: Optimisation of factory scheduling using the digital twin for forecasting and real-time feedback. (To 
be delivered in July 2018) 

ALSTOM DEMONSTRATOR-1  

ALSTOM provides a wide range of services including maintenance of assets such as trains and depots. The challenge of all 

maintenance operations lies in the capacity to deal with unplanned events or disruptions. An example being adverse 

weather conditions causing late arrival of trains to depots. OPTIMISED provides Alstom with a tool to help consistently 

deliver a working fleet every day, with the expected level of performance. OPTIMISED delivers a real-time and agile planning 

tool providing the depot management team with the optimal train allocation to routes. The tool uses a combination of 

simulation and optimisation.  

This digital twin of the West Coast Mainline allows forecasting of the fleet on mid and long term horizons, to identify any 

maintenance bottlenecks and smooth maintenance peaks. This also provides improved availability and reliability for the 

customers.  

Optimisation answers short term planning and looks for allocating solutions matching with O&M short term constraints and 

optimises both operators’ and maintainers’ objective functions. 

 Both Operators & Maintainers objective is to maximise fleet availability. 

 Operators aim to reduce perturbations/rolling stock swaps during execution. 

 Maintainers aim to minimise so called over-maintenance (preventative maintenance checks realised before the 

maintenance scheduled target reaches contractual limit). 

The optimisation tool outputs potential allocations for the full fleet of trains to route diagrams on the West Coast Mainline. 

It uses a combination of advanced heuristics to reduce the size of the search space by excluding impossible routes, and 

simulated annealing to create valid solutions that meet the objective functions. The output allocations help to reduce the 

time and effort spent by the fleet planners in the short term planning horizon allowing them to focus more on disruptions 

that occur during the execution of plans.  

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Dynamic map view 



 

In parallel, the simulation engine can be used to run forward looking scenarios in both medium and long term horizons. This 

allows fleet planners to rapidly assess work load of maintenance depots and provide visibility of potential maintenance 

bottlenecks like long overhaul checks and to foresee activity peaks and troughs for each depot. Combinations of both 

solutions helps bringing a reliable plan corresponding to short term operation constraints and compliant with upcoming 

overhaul activities. 

 

 

 

 

 

 

 

 

 

 

 

OPTIMISED delivers an analytics layer supporting the extraction of key performance indicators from the optimisation and 

simulation tools. Dashboards enable planners to access and visualise results from the output of optimisation and simulation 

offering the following key features: 

 Displays optimisation solutions using their performance KPIs to help make decisions about which solution to choose 

 Search proposed solutions for number of train set swaps 

 Filters to allow the planner to zoom on a specific depot or a specific asset, to get advanced statistics. 

 Display performance KPI from simulation data analysis 

 

 

 

 

 

 

 

 

 

 

Demonstrator 1 is a first of a kind implementation of diagramming optimisation. “We are now looking forward as a 

consortium member of the project to have a parametric generic approach to bring the possibility to execute this solution on 

any mainline optimisation exercise. It is a key competence to capture for dynamic maintenance planning abilities.”

Figure 2: Live KPI dashboard 

Figure 3: Depot Status Information 



OPTIMISED UTILISATION OF DEVELOPED COMMUNICATION CONCEPT 

WITHIN THE DEMONSTRATORS  
  

 

 

 

 

 

 

PARTNER FOCUS: 

Advanced data 
processing (ADP) GmbH 

ADP GmbH offers customised solutions 

for high volume data management & 

visualisation, data mining, process 

identification, modelling & control. 

With the fast-growing availability of 

affordable sensors, the amount of 

various time resolved data streams and 

static data values from production tools, 

environment conditions and logistic 

information for an entire production 

cycle is increasing. Using this high-

volume data for optimised production 

becomes quite a challenge.  

For the successful utilisation of such high-

volume data ADP GmbH offers services 

for the whole data chain - ranging from 

sensor data integration to memory and 

performance optimised data storage 

solutions using state-of-the-art 

databases (ORACLE, MS SQLServer, 

SQLite and HBase) and all necessary tools 

for data exploration, data mining and 

solutions for process modelling, 

parameter estimation and automatic 

control tasks using MATLAB, Java and 

Microsoft Net programming.   

www.adp-dresden.de  

Figure 4: MOM-based Communication Structure 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Message Oriented Middleware (MOM) 

Data Store 

Optimisation 

Engine 
Simulation 

Engine 
Scheduling 

Engine 

Energy 

GUI 

Production 

GUI 

Real Time 

Monitoring 

Data Provider 
(MOM-Sensor)  

Data Provider 
(ERP) 

publish / 
subscribe 

publish/ 
subscribe 

request / 
reply 

request / 
reply 

request / 
reply 

request / 
reply 

request / 
reply 

request / 
reply 

request / 
reply request / 

reply 

Health 

Monitoring 

request / 
reply 

. . .  

. . .  . . .  

The developed communication concept with the information backbone using 
Message Oriented Middleware together with a service oriented architecture 
and the specified universal document format for data transport has been 
tested successfully and is now being integrated into Demonstrator 2 (GOIMEK) 
and Demonstrator 3 (LOR). 

The following prerequisites must be accomplished for running the 
demonstrators together with the information backbone: 

 Provision of an appropriate data storage service. 

 Selection and development of service modules to be integrated (e.g. 
Simulation and Optimisation modules from SIMPLAN / UNOTT), 
selection of the appropriate communication pattern (push/pull, 
request/reply...) and enabling these modules with a MOM-interface. 

 Enabling data access to internal company data providers. 

 Implementation and testing of existing sensors and newly introduced 
MOM-sensors (tracking sensors). 
 

Demonstrator 2 is already running successfully with online data. 

 

 

Demonstrator 2 is already running successfully with online data. 

For Demonstrator 3, a cloud environment has been set up to host the different 
OPTIMISED components (for instance, simulation and planning modules). With 
the exception of an on premise data collector providing at the edge processing, 
the entire OPTIMISED solution is implemented in a cloud environment provided 
by Microsoft Azure.  

Within the cloud architecture, multiple virtual machines are deployed which 
give the OPTIMISED project more flexibility and better control of its 
components. Hence each element of the OPTIMISED project can be isolated and 
monitored separately (security, resource utilisation, scalability). 

A number of the production data sources captured in the Laing O’Rourke 
demonstrator require pre-processing, such as decrypting and merging with 
other data before it can be used. The processed data is then be transferred by 
the LOR data collector to the OPTIMISED cloud. 

The on premise data collector is a single server that distributes the information 
between sources and the Azure platform. To achieve this, the server hosts 
multiple applications allowing it to retrieve and process data from different 
sources before sending them to the cloud environment. Also, the data collector 
acts as a temporary storage solution (buffer) for data resilience. 

 



  

To give the user a consistent look and feel, a generic shell desktop application has been developed to host any smart 
client applications. 

 

 

Furthermore, a system health-monitoring capability has been introduced to ensure a stable and reliable operation of 
the entire system. Within the OPTIMISED Shell 3 applications have been implemented for status monitoring: a 
ServiceMonitorApp, a DataCollectionServiceApp and a TableViewApp4Hbase. 

 

Figure 5: OPTIMISED shell  

Figure 5: OPTIMISED Demonstrator 3 System Architecture 

Figure 6: OPTIMISED Shell environment 



DISSEMINATING OPTIMISED 

At the last consortium meeting in November 2017, OPTIMISED 

partners celebrated the successful completion of Demonstrator One 

and the progress which has been made towards the delivery of 

Demonstrators Two and Three. OPTIMISED partners also welcomed 

representatives from Sintef (Norway), SAVVY Data Systems (Spain), 

Politecnico di Milano (Italy) and the Advanced Manufacturing 

Research Centre of the High Value Manufacturing Catapult (UK) to the 

first workshop of the Industrial Advisory Group (IAG). The meeting 

was held at the ALSTOM facilities in Manchester, allowing the 

consortium to showcase Demonstrator One and our progress towards 

Demonstrator Two and Three to the IAG members. 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Contact Us 

You can learn more about this exciting project by 
contacting: 

Project Coordinator, Dr Graham Herries  
gherries@laingorourke.com  

Dissemination and Exploitation Manager, Mehregan Alimi 

malimi@laingorourke.com 

Visit our website 

optimised-h2020.eu                       @OPTIMISEDh2020 

 

 

 

 

 

Our Project Coordinator Dr. Graham 

Herries and Systems Lead Samuel 

Ashfield Murphy held a dissemination 

event in January to a group of academic 

and industrial experts at the 8th 

International Precision Assembly 

Seminar. 

In the Next newsletter, you will read 

about:  

 OPTIMISED project’s demonstrator 2 results. 
 Demonstrator 3 achievements to date and results of system 

engineering and energy implementations. 
 Partner Focus will be dedicated to Smarter Grid Solutions UK 

(SGS) company.  
 OPTIMISED project’s latest dissemination and publication 

activities.  

 

This project has received funding from the European Union’s 

Horizon 2020 research and innovation programme under 

grant agreement No. 680515 

mailto:gherries@laingorourke.com
http://optimised-h2020.eu/
https://twitter.com/GrahamHerries
https://twitter.com/GrahamHerries

