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1. ABSTRACT
2. KEYWORDS
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3. BACKGROUND

To improve the quality and the traceability of food products, the scientists have constantly to progress in the food production technology and management. The most common of the present approaches is frequently based on empirical and experimental research methods. For example, it is thanks to the observations of the production processes and organisation that the research laboratories often develop some prototypes for testing new manufacturing processes. The recourse to modelling and computer simulation for these applications, is more unusual but common in fluid mechanics and continuous or discrete automatics. Nevertheless, thanks to the recent developments of the modelling and computer simulation tools with more calculating power and conviviality (graphics interfaces), these tools appear for miscellaneous applications in food and bio-industries: food technologies, food sciences, food management (traceability), …
An interdisciplinary, joint European effort, which combines expertise in fields of food transformations and food management, is needed to clarify the complex behaviours of the material flow in different stages of the whole food supply chain. The research teams who are working of this problematic using simulation are difficult to identify in the world. Most of their, are only interested of the computer science aspects without particular attention on our applications areas. Just a few teams are working in our field by using modelling and simulation as a methodology and a tool for improving the food production and the distribution to the final consumer.

The scientific themes which are the more recently developed, are the growing models in bioreactors, the control tools based on neural networks, the calculating of food processes by using computer fluid dynamics, the decision support systems for scheduling and optimising industrial and distribution logistics.

To continue this joint European effort, after a first working group created within the closed COST 915 action, we organized in June 2000, an International Conference on Simulation in Food and Bio-Industries FOODSIM, in Nantes (F). This project of gathering researcher at international level was ambitious, because of the fact that simulation as research topic is rarely identified in our laboratories and nor is the industrial specificity in our university in comparison with more traditional agronomic trends. We are now convinced that this first conference was a success because one hundred and sixty nine authors and writers have made contributions through sixty six very good scientific quality papers, which have been reviewed by a strict procedure (three reviewers per paper). The second conference was organised in Cork in Ireland in June 2002, the third by Wageningen University and this year in Naples. These conferences also show their international dimension according to the large diversity of the origin of the papers (in 2000, twenty countries have submitted papers on this conference : Argentina, Algeria, Australia, Belgium, Brazil, Canada, China, Denmark, France, Germany, Iran, Ireland, Italy, Japan, Norway, Romania, The Netherlands, Turkey, Ukraine, USA).

Also it would not have this scope without the collaboration of the CNRS (Centre National de la Recherche Scientifique), INRA (Institut National de la Recherche Agronomique), ACIA (Association de professionels des Industries Alimentaires), the COST 915 program, the International Institute of Refrigeration (IIR), the Federation of European Simulation Societies (EUROSIM which is composed by ASIM, AES, DBSS, CROSSIM, CSSS, FRANCOSIM, HSS, ISCS, SIMS, SOSIM, UKSIM) and the Society of Computer Simulation (SCS Europe).

4. OBJECTIVES AND SCIENTIFIC PROGRAMME
The main objective of the Action is to improve our knowledge either on the complexity of the food transformation and distribution processes, then on the whole supply chain management. We justify this aim by the present difficulties to deal with these complex mechanisms by using static experimental methods as noticed in the previous section. Concretely, we want to improve this understanding for the enhancement of the food products quality and the customer service. This wide objective has a common denominator which is the added value for the final consumer. The three essential aspects which bring added value to the consumer are (1) the quality of the final product after transformations and physical distributions (2), the price and (3), the full traceability.
Faced to the complexity of the non-linear problems common in physics, thermodynamics, fluid mechanics,… , the simulation techniques are an excellent alternative for solving industrial problems in food engineering taking account of this complexity. New approaches like genetic algorithms, neural networks, simulated annealing, hybrid simulations, can answer to the necessity to improve some food production processes.

By a more macroscopic point of view, faced to the complexity of the food supply chain, our research uses a global and dynamic modelling approach. From these systemic models, we can simulate the flows of goods all along the food supply chain and to bring some original solutions for improving the quality and reducing the costs thanks to implementing new politics for controlling material supply, production and distribution. This whole chain control is consequentially able to trace the food products flows within an integrated information systems.
By organizing European research cooperation on these issues and exchanging methods and techniques, results and other information, the Action will promote and harmonize in Europe within the field of simulation for food quality improvement, products traceability and security.

SCIENTIFIC PROGRAM

Initially, participants will collect information about ongoing research in the field of simulation applications in food and bio-technologies and extend the present range of experts to be involved in the Action.

From the previous “modelling” group in the COST 915 Action and the FOODSIM International Conferences, several sub-topics can now be formed in parallel and grouped together in the following four Work Packages :

Work Package 1 – Modelling and Simulation in Food Engineering and Processing

The objective of this WP is to assess the state of computer modelling and simulation in food processing and engineering. Of interest are computer modelling and simulation applications conducted with the objective of improving knowledge and understanding or physical phenomena, developing software sensors, optimising systems, as well as issues in control, supervision, and failure analysis.

Therefore this WP is concerned with :

(1) Applications 

· Optimisation of the design of an unit operation or a process

· Optimisation of  the operating conditions

· Optimisation of products (formulation)

· Real time simulation

· Indirect measurement, observation and estimation techniques (software sensors)

· Estimation of thermophysical properties by inverse techniques
· Control

· Supervision

· Condition based monitoring, Failure analysis
(2) Methods of simulation of food processes (static and dynamic)

· Tools for simulation

· Knowledge driven model

· Simplification of complex models (for control or real time simulation, for example)

· Neural networks (for modelling, control or computing)

· Fuzzy techniques (for simulation or control) 

Work Package 2 – Modelling and Simulation in Food Sciences and Biotechnology

The interactions of biological complexity wit environmental parameters cannot be studied using conventional methods. Computer modelling and simulation methods offer imaginative possibilities for improving bio kinetic studies, molecular investigations, bioprocess control, extraction yield or quality of final products, and risk assessment.

Simulation methods and tools can be applied to the following areas :

· Biomolecular engineering

· Biotechnology

· Biokinetics modelling

· Bioprocess control

· Simulation and risk  assessment Predictive Microbiology

· Growth and death modelling

· Predictive microbiology and HACCP Shelf-life prediction ( Food, pharmaceutical product).
Work Package 3 – Modelling and Simulation in Food Economics, Production and Logistics Management

Firms in the food industry often face short delivery delays mandated by marketing requirements.
Food products are also frequently perishable. Thus, firms in the industry need to react quickly within a flexible organization. One difficulty in rapid flexible response stems from the need to manage the ongoing production of raw material based on intermediate-term delivery schedules (for example, poultry farms schedule production based on future order forecasts available many month prior to the actual delivery time).

This WP is concerned with a variety of research efforts addressing intra-firm and inter-firm economic and management problems across food chains.

Applications in many fields like :

· production management, scheduling problems, operations management

· - logistics, Supply Chain Management, Efficient Consumer Response

· micro economics models, industrial economics, econometry

· quality management

· information systems management

· traceability
Work Package 4 – New Methods and new Simulation Tools applied to Food and Bio-Industries.

This WP concerned with the methodological aspects of simulation modelling. We aim to find research related to the topics of : System analysis, model specification and evaluation, sensitivity analysis, metamodels, optimisation of simulation models, etc.
Problems of software tools also will be addressed within this WP.

Contributions on key concepts related to the dynamics modelling of food industry systems are also welcome.

D. ORGANISATION, TIMETABLE AND ECONOMIC DIMENSION
To achieve our objectives, the following working groups will be responsible for coordinating the research work within the four Work Packages described in Section C.

Work package 1 – Modelling and Simulation in Food Engineering and Processing
Work Package 2 – Modelling and Simulation in Food Sciences and Biotechnology
Work Package 3 – Modelling and Simulation in Food Economics, Production and Logistics Management
Work package 4 – Methods and tools applied to Food and Bio-Industries

Meetings, workshops and publications
	
	Year 1
	Year 2
	Year 3
	Year 4

	Management Committee meetings
	X
	X
	X
	X

	Working Group 1 seminar
	X
	
	X
	

	Working Group 2 seminar
	
	X
	
	X

	Working Group 3 seminar
	
	X
	
	X

	Working Group 4 seminar
	X
	
	X
	

	Bi-annual workshop (FOODSIM)
	
	X
	
	X

	End of Year report
	
	
	
	

	Final Evaluation meeting
	X
	X
	X
	X

	Final Report
	
	
	
	X


The duration of the Action is planned for four years.

ECONOMIC DIMENSIONS

Briefly, we would like that the COST Office support our travel expenses for each countries which participate on an annual conferences or workshops, finance the conference organisations and the promotion of this program for the next four years.
To Be Completed with cost data for a whole budget and the human resources.

