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Dr. Alexander Anufriev was invited to visit the Centre of Excellence of the Computer and Automation Institute – Hungarian Academy of Sciences (MTA SZTAKI Centre of Excellence) by CIM Research Laboratory. The current document is the mid-term  report of the research activities fulfilled during this stay.

Task execution and main results

According to the work plan of the visit Dr. A. Anufriev executed the following tasks:

· Visiting Scientist has been acquainted with the innovations in SZTAKI infrastructure and with the progress of current research themes and specific projects running or freshly finished at the Laboratory. He was invited to learn and share ideas in one of the research projects dealing with knowledge management and ambient intelligence. During discussions on these topics a business model for industrial partners of the Laboratory was elaborated. 

· Visiting Scientist participated actively in working meetings with experts from SZTAKI and Budapest University of Technology and Economics to understand local/national solutions, requirements and specific needs of Information Society Technologies and discuss the state-of-the-art in the field of Knowledge Management and Ambient Intelligence. 

· Visiting Scientist together with head of the Laboratory-Dr. Kovacs and Researchers: Dr.Kopacsi, Dr. Haidegger investigated topics of application Ambient Intelligence concept for the Product Lifecycle Management, Service Engineering, Maintenance.

· Visiting Scientist discussed some aspects of modern business paradigms used in industry with Prof. R.Michelini from DIMEC Laboratory, University of Genova, Italy.

· Visiting Scientist, in cooperation with Dr.Kovacs, Dr.Kopacsi and Dr. Michelini, prepared and submitted article “Ambient Intelligence as Enabling Technology for Modern Business Paradigms.” into Int. J. of Engineering Applications of Artificial Intelligence. The abstract of the article is presented in Appendix of this report.

· Visiting Scientist, in cooperation with Dr.Kovacs, Dr.Kopacsi and Dr. Haidegger, made common research and on the base of this research prepared and submitted an article “Interactive Multimedia Applications in Digital Factories”. The article is submitted for Int. J. Computers in Industry. The abstract of the article is presented in Appendix to this report.

· Visiting Scientist used facilities of the Laboratory to investigate different aspects of the Hybrid Dynamical Approach (special scheduling method of manufacturing systems). The results of these investigations are summarized in the article which is planned to be submitted for one of the scientific conference. The abstract of the article is presented in Appendix to this report.
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Abstract

Nowadays the competition among companies, joined to the environmental protection rules, is so compelling that they should not only be on the top of technology in they area, but also run their business according to life-long models. The emphasis on the product post-sale life is common for these models. The most popular model is Product Lifecycle Management, for manufacturing companies, or Service Engineering, for service-oriented companies, and, for both, common paradigms are in maintenance, with conformance-to-use certification. The paper introduces basic research results achieved in application of Ambient Intelligence, and suggests to consider Maintenance as a cross section of the two business paradigms. 
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Abstract

The authors of this paper give a short summary on the research and development results of introducing some interactive multimedia solutions in digital factories. First the concept of digital factories and production networks will be discussed, then the paper outlines the goals of the work related to interactive multimedia and tele-presence based industrial applications. Finally some practical achievements and test scenarios will be detailed. 
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ABSTRACT

Hybrid Dynamical Approach to FMS scheduling is a new direction. The first results were published a little bit more than ten years ago. Recently, qualitative theory, method for demand rate range determination and the controlled buffer technique were proposed. Nevertheless, some of the important for practical application points are not cleared enough. The processes are very much affected by the different parameters like initial conditions, the proper choice of demand rates and the set-up time values of the servers. It is possible to make some analytical study but the best way is the discrete simulation. The results of simulation investigations are formulated into Generalized model of Hybrid Dynamical Approach (HDA). The influence of demand rate choice and changing of set-up time values on manufacturing process are outlined here. This article introduces the current state of investigation and suggests application examples where the HDA will be very effective. 

Keywords: Hybrid dynamical approach, Manufacturing scheduling, Discrete event simulation 
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