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1. Overview of progress during period, Status, Achievements, Delays, Milestones, Problems (if any) and corrective actions 
1.1 Overview 
The Review 2 recommendations have been faced or are currently on the way to be faced. The reviewer’s recommendations for WP4d and WP5 have been very efficiently taken into account. The corresponding actions are detailed below in Part 2.2 and Part 2.3. The creation of the European Institute is in a good way. There is however still some delay with the workplan. This is due to the fact that most of the current planned activities should be handled by the EECI manager with strong collaborations with WP1 and the CNRS team, see Part 2.1. As soon as the EECI manager will be hired (planned end of March 2006) the various actions should be efficiently handled.
1.2 Consortium

Partner 08: the HYCON node UNI MD (Magdeburg) has been moved to the Technical University of Berlin (TUB), effective March 1st 2006.  The reason for this is the relocation of Jörg Raisch’s university group from Magdeburg to Berlin.
New Light Associations, see the above table. Several new teams are interested in our activities. There will not receive direct HYCON funds. However HYCON will support organization of sessions, trainings etc… directly connected to the HYCON JPA.
NB: NSF has agreed to grant a supplement to Rajeev Alur and George Pappas (UPENN) to collaborate with John Lygeros and Alberto Bemporad in the context of HYCON for joint activities on Formal Design and Analysis of Hybrid Systems.
Marika Di Benedetto joined the Executive Committee (WP4d)
John Baras, professor in the Department of Electrical and Computer Engineering and the Institute for Systems Research at University of Maryland, joined the HYCON ISC
IAB and IAC are currently redefined, see Part
1.3 Deliverables  
Di.j.k = deliverable k of  task i.j in the workpackageWPi 
S= submitted ; A = accepted ;  B = accepted with qualifications R = rejected Add. = Additional deliverable P = Postponed                                                                                                                                                             
	Deliverable

number
	Deliverable title …………………….……………………………….Month  due                   
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	
	

	INTEGRATING ACTIVITIES

	D1.5.1
	Ideal Profile of the Manager and Call for Applications issued by the Gov. Board
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D1.6.1
	Call for applications to EECI Resident Scientist position issued
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D3.4.3
	Free Modelica library for fast simulation of DAE and multirate controllers
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D2.2.2
	Benchmark description
	
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D2.3.2
	List of accepted experiments
	
	
	
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D3.2.1b
	Languages and tools for hybrid systems design
	
	
	
	
	
	Add
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D1.8.1
	ICO rules for Admissions, Enrolment, Requirements, Dissertation and Defense
	
	
	
	
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	

	JOINTLY EXECUTED RESEARCH

	D4d.2.2
	Report on definition and description of the case studies 
	
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D4a.3.1
	Final report on modelling tools, benchmarks and control methods
	
	
	
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SPREADING

	D5.1.3
	Taxonomy of hybrid systems available on the WEB
	
	
	
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D5.4.5
	Proceedings of the tutorial session on hybrid systems at ECC-CDC
	
	
	
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MANAGEMENT

	D8.4.1
	Updating of next 18 Months JPA work programme
	
	B
	
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D8.3.1
	Report on the progress of the Gender action plan
	
	
	
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D8.2.1
	JPA work analysis of deviation to original plans and recommendations
	
	
	
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D8.2.2
	Report on the scientific and technical risk and recommendations
	
	
	
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D7.3.3
	Financial report
	
	
	
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Review 2 - Recommendation 3 / 6: The deliverables D4c.4.1 Proceedings of the First HYCON Workshop on Automotive Applications of Hybrid Systems and D3.5.1 Frameworks for hybrid co-simulation, accepted with qualifications after Review 2, have been resubmitted. The HSCC’05 Proceedings book (D5.4.4) entitled “Hybrid systems: computation and control” has been acknowledged by the Commission on 27 June 2005.
Additional deliverable D3.2.1b: “Languages and tools for hybrid systems design” – action: Alberto Sangiovanni-Vincentelli 
1.2 Dissemination 
1.2.1 Communication

1) IEEE Control Systems Society Newsletter
January 2006 - HYCON Benchmark Award Announcement 
*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.**

Contributed by: Eduardo F. Camacho, eduardo@esi.us.es
The objective of the Network of Excellence HYCON is to establish a durable community of leading researchers and practitioners working in hybrid systems control.  HYCON provides a Performance Evaluation Platform  for testing control technologies of hybrid systems. Two benchmark problems are included, one of them is a real Solar Air Conditioning Plant  and the other a model of an Idle Speed Motor Control system. 

People interested in hybrid control systems are encouraged to submit their proposals for benchmark exercises before 02/28/2006. A descption of the processes can be found  in the HYCON WP2 web site.

If you are interested in participating in the exercise send me (eduardo@esi.us.es) an email describing what type of algorithm you intend to apply and a short CV.

Accepted experiments will be considered eligible for the HYCON Award (1000Euros). The purpose of this award is to recognize the best experiment from all the accepted proposals. 

Experiments proposed for the Solar Plant will be evaluated by the results obtained both in real plant operation and by simulation. The evaluation of the experiment results will be carried out using the criteria detailed on the web site. The experiments on the actual solar plant will be carried out with the help of personnel hired by HYCON and followed through web remote supervision. It will be possible to stay at the plant site during experimentation.

Experiment proposals can be submitted for both the Solar Plant and the Idle Speed Motor Control. 

*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.**

February 2006 - HYCON Outstanding Lecturer Programme
*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.**

Contributed by: A. Giovanni Beccuti, beccuti@control.ee.ethz.ch
The objective of the Network of Excellence HYCON is to establish a durable community of leading researchers and practitioners working in hybrid systems control. As a part of the HYCON Work Package 6 (Industrial Bridging) activities an "Outstanding Lecturer" Programme will be set up aiming at disseminating hybrid systems methodologies in a way that is suitable for the background of the staff in research and development departments in industry. The goal is to provide a framework through which companies and institutions can meet leading experts in the field of hybrid systems, with the degree of quality guaranteed by the HYCON label.

Lecturers do not need to be members of HYCON to participate, but do need to be world-class researchers, and recognized as such by their peers. The selected lecturers will have the option of accepting whether to take part in the Programme, depending on their availability, as participation is naturally voluntary. All financial arrangements will be directly agreed upon between each "Outstanding Lecturer" and the inviting company/institution.

To launch the process, an initial list of lecturers and topics to be presented to companies and institutions is needed. A template for providing the required information for each potential lecturer can be found at http://www.ist-hycon.org/wp6/index.php?p=News. Please fill it out as precisely as possible and send it to beccuti@control.ee.ethz.ch by February the 22th; the HYCON WP6 leaders will then select an appropriate set of lectures for the Programme.

February 2006 - Joint CTS-HYCON Workshop on Nonlinear and Hybrid Control
*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.**

Contributed by: F.Lamnabhi-Lagarrigue, lamnabhi@lss.supelec.fr
The main objective of the Joint CTS-HYCON Workshop is to bring together those enrolled in the activities of the CTS Marie Curie Training Site and of the HYCON Network of Excellence, in order to promote the exchange of ideas and experiences and reinforce scientific contacts in the large multidisciplinary area of the control of nonlinear and hybrid systems. The Workshop is also  open to other researchers, engineers and PhD students.

All PhD students (CTS fellows - present and past - HYCON PhD students  and other PhD students) are invited to participate by sending their paper by  4 March 2006. Instructions and templates are available on the web site of  the Workshop: www.cts-hycon-workshop.org

The selected papers will be presented at the Workshop together with a  series of lectures given by the following invited speakers: Frank Allgower, Georges Bastin, Antonio Bicchi, Eduardo Camacho, Bronislaw Jakubczyk, Karl Henrik Johansson, Antonio Loria, John Lygeros, Henk  Nijmeijer, Elena Panteley, Gauthier Sallet, Arjan van der Schaft, Rodolphe  Sepulchre, Andrew Teel, Claire Tomlin.

Junior speakers (PhD students) will contend for three of the Best Junior Presentation Awards. The awards will be given both for scientific content and for presentation technique. A selection of papers will be published after the Workshop (August 2006) in a book edited by the International and Technical Encyclopedia ISTE (www.iste.co.uk).

*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.**

2) HYCON poster
An HYCON poster has been designed and sent to all partners. A new one will be designed by July 2006 which will include key information about the EECI and the HYCON consortium.
1.2.2 Academic dissemination (research / training)

-  HYCON list of publications (updated 26 March 2006)
- International Journal of Control, Special Issue on Advanced Design Methodologies in Automotive Control, 2006. Eds A. Sangiovanni-Vincentelli and A. Balluchi.
- Tutorial: Hybrid Control of Networked Embedded Systems, CDC-ECC’05, Sevilla, December 14, action: John Lygeros and Françoise Lamnabhi-Lagarrigue. A report on the activities of the IEEE_CSS Technical Committee on Hybrid Systems will be published in Control Systems Magazine (Roberto Tempo).
- Workshop: Model Predictive Control of Hybrid Systems, CDC-ECC’05, Sevilla, December 11, Full Day, action: Alberto Bemporad
- Workshop: Identification of Hybrid Systems, CDC-ECC’05, Sevilla, December 11, Half Day, action: Giancarlo Ferrari Trecate
- Workshop: Topics in Computation and Control, Santa-Barbara 27-28/03/2006, A Satellite Event of HSCC’06, action: Oded Maler

- CTS-HYCON Graduate Paris School on Control, 13/03 – 10/06 /2006, Intensive teaching: 12 independent modules, one 21 hours module per week.
- Workshop: Joint CTS-HYCON Workshop on Nonlinear and Hybrid Control, Paris La Sorbonne, 10-12 July 2006, action: Françoise Lamnabhi-Lagarrigue
1.2.3 Industrial dissemination
- Industrial Advisory Board, see Part 2.4
- HYCON Outstanding Lecturer Programme: Several renowned experts have sent back the questionnaire: Jonh Bailleul, Antonio Bicchi, Roger Brockett, Jessy Grizzle, John Lygeros, Richard Murray, Pravin Varaiya, Tarik Samad. action: Andrea Balluchi, A. Giovanni Beccuti, Manfred Morari and Alberto Sangiovanelli-Vicentelli
- Hybrid Control - European Network Workshop, June 1-2, 2006, action: Anders Rantzer and Rolf Johansson
1.2.4 Strategy
- Some HYCON members (Alberto Sangiovanni-Vicentelli and Karl-Henrik Johansson) contributed to the Joint US-EU workshop ICT-Enabled Critical Infrastructures and Interdependencies: Control, Safety, Security and Dependability, 16-17 March 2006, Santa-Barbara, USA.
- Some HYCON members (among them, Lennart Ljung, John Lygeros, Manfred Morari, Marika Di Benedetto, Françoise Lamnabhi-Lagarrigue) contributed to the  report Control systems related research in FP7, recommendations for a research agenda in Europe. This report has been largely distributed (400 copies) at CDC-ECC’05, Sevilla
- Action: John Lygeros - Design of half-page HYCON advertisement in the Parliament Magazine. “Parliament Magazine is a unique publication working at the heart of the EU. With an active advisory board of MEPs, the magazine opens a window into the workings of the European Parliament – and other EU institutions.” 
- Action: Françoise Lamnabhi-Lagarrigue: ARTEMIS – Innovation Environment – Subgroup on Technology Frontiers participation. Objectives : “Define how the academic community in the area can be structured for effective and efficient interaction with industry”.
2. Main Activities and Achievements – Scientific and Technical Performance 
2.1 WP1 – WP Leaders: Antonio Bicchi and Alberto Bemporad

(i) Major progress and achievements
[image: image3.jpg]


  The International Curriculum Option of Doctoral Studies in Hybrid Control for Complex, Distributed and Heterogeneous Embedded Systems has been implemented.
Creation of the European Institute:

Name of the Institute: European Embedded Control Institute – EECI
EECI location: 
Four applications were standing after the meeting in Sienna and the sub-committee (S. Engell, E. Camacho, J. Maciejowski,) that was set up screened the different proposals, reaching the preliminary decision not to pursue the application from Patras, with the corresponding node leader not objecting. From the three that were left, Paris and L'Aquila seemed to have the most advantages. 
The opinion of the sub-committee was that the application of Paris is beyond competition in terms of the support offered and should be chosen for the central management site. There are good transportation connections and it is close to the coordinator of HYCON. L'Aquila is also a strong candidate in particular in the application domain mentioned, as can be seen from the list of researchers and the experimental infrastructure:
- The main advantage of the application of Paris is the existence of a Center of Excellence comprising CNRS, INRIA, Supelec, and other institutions, which is willing to host the EECI. The region has the support of the competitive cluster SYSTEM@TIC. The EECI will be part of this consortium, and receive through it the (implicit) support from a number of companies. There are available funds for doctorate, post-doctorate programs, workshops etc. and good transportation connections. The EECI will be hosted in the new building of the Center of Excellence that will be built next to Supelec. 

- The main advantage of the application of L’Aquila is that the existence of a very strong group in the area of networked embedded systems, which is also the focus of the Center of Excellence located in L'Aquila. There is also support from the local industry, e.g. from the communication sector (Thales), as well as from the integrated circuits industry. The application is also supported by the local government, which can provide funding to support the research cite activities. 

Therefore, it was decided to position the EECI in Paris, with a lab on networked control systems in L'Aquila. The existence of the relevant experimental infrastructure is important, and it will be valuable for WP4d and for HYCON to concentrate the forces in this area at L'Aquila. Pisa will coordinate the ICO. 
The EECI manager selection is currently under investigation. It will be selected by the end of March and will immediately define the EECI legal infrastructure with the help of FIST. 
	
	WP1 – Establishment of the European Institute of Hybrid Systems
	PPR1
	PPR2
	PPR3

	N°
	Tasks……………………………………………………………Months                    
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16
	17
	18

	1.1
	Definition of the mission and of the size of the institute. Choice of financial structure
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.2
	Choice of organizational structure 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.3
	Choice of location of future EECI. Sharing and common management of equipment, installations, infrastructure
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.4
	Instituting the EECI
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.5
	Infrastructure set-up. Manager and staff hiring.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.6
	Operations Start
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.7
	PhD Schools
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.8
	International Curriculum Option (ICO) for Doctoral Studies in Hybrid Systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	N°
	Deliverables (D) / Milestones (M)
	

	D1.1.1
	Report of the mission and the size of the institute drafted 
	
	
	A
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D1.1.2
	Inventory of possible funding sources
	
	
	
	
	
	A
	
	
	
	
	
	
	
	
	
	
	
	

	D1.2.1
	Report on criteria for the choice of EECI structure
	
	
	
	
	
	A
	
	
	
	
	
	
	
	
	
	
	
	

	D1.3.1
	Report  on criteria for the choice of EECI location
	
	
	
	
	
	A
	
	
	
	
	
	
	
	
	
	
	
	

	M1.2.1
	Adoption by the Executive Board of criteria for the choice of EECI structure 
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	M1.3.1
	Adoption by the EC of criteria for the choice of EECI location and call for proposals
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	D1.3.2
	Inventory of equipment, installations and infrastructure at the disposal of the network
	
	
	
	
	
	
	
	
	S
	
	
	
	
	
	
	
	
	

	D1.4.1
	Proposed Draft Statute and Bylaws
	
	
	
	
	
	
	
	
	P
	
	
	
	
	
	
	
	
	

	M1.1.1
	Decision by the Governing Board on financial structure of EECI
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	

	M1.2.2
	Decision by the Governing Board on organizational structure of EECI
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	

	M1.3.2
	Decision by the Governing Board on EECI location
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	

	D1.7.1
	Report on the 1st PhD School
	
	
	
	
	
	
	
	
	
	
	
	A
	
	
	
	
	
	

	M1.8.1
	ICO Convention  signed
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	

	M1.8.2
	ICO Board nominated by Presidents, ICO operations start 
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	

	D1.5.1
	Ideal Profile of the Manager and Call for Applications issued by the Gov. Board 
	
	
	
	
	
	
	
	
	
	
	
	
	S
	
	
	
	
	

	M1.3.3
	Decision by the Governing Board of the future common rules on utilisation of shared equipment, installations and infrastructure
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	P
	
	
	

	M1.5.1
	Evaluation of applications and interviews by committee
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	P
	
	
	X

	D1.6.1
	Call for applications to EECI Resident Scientist position issued
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	P
	
	
	

	M1.4.1
	Adoption of Statute and Bylaws by the Governing Board - Applications filed for institution of EECI as a legal entity
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	P
	
	


At M19 the following Milestones will be due:
	M1.5.2
	Hiring of the manager

	M1.8.1
	Committee for EECI Teaching Activities & Summer School Coordination established 

	M1.5.4
	Location contracts signed for premises, infrastructure

	M1.6.1
	First set of resident scientists selected, start  of  work


(ii) Progress versus plan, description of problems – if any, deviations, corrective actions-if any

We have to quickly coordinate efforts between WP1 and the CNRS partner. This should be effective as soon as the EECI manager will be hired. He/She will have to coordinate the postponed milestones and the deliverable and milestones due at M19. 

2.2 WP4d – WP leaders: Marika Di Benedetto, Karl Henrik Johansson, Fortunato Santucci
	
	WP4d – Multimedia communication networks
	PPR1
	PPR2
	PPR3

	N°
	Tasks…………………………..……………………………………….…..Months                    
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16
	17
	18

	4d.1
	Survey of control problems in wireless communications
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4d.2
	Definition of case studies on hybrid modelling and control for networked control systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4d.3
	Hybrid modeling and control for the proposed case studies
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4d.4
	Dissemination activities
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	N°
	Deliverables (D) / Milestones (M)
	

	M4d.4.1
	In depth look at the dissemination activities, recommendations for the future
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	

	D4d.1.1
	Report on control problems in wireless communications
	
	
	
	
	
	
	
	
	A
	
	
	
	
	
	
	
	
	

	D4d.1.2
	Report on distributed control over wireless networks
	
	
	
	
	
	
	
	
	
	A
	
	
	
	
	
	
	
	

	M4d.2.1
	Selection of two case studies
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	

	M4d.1.2
	Decision on promising topics to be addressed in future investigations
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	

	D4d.2.2
	Definition and description of the case studies
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	S
	
	

	M4d.3.1
	Internal meeting on case studies, test beds and industrial collaborations
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	

	M4d.3.2
	First assessment of hybrid modelling and control techniques for selected case studies
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X


(i) Major progress and achievements
During this reporting period (M13-M18) the activities have progressed according to the DoW and have been focused towards detailed description and research advances on the two case studies that were selected at the end of the first year. 

Integration activities

The number of partners involved in this WP has increased and now includes UCL, INRIA, UPAT, UAQ, UNIPI, UNISI, PARADES, KTH, LTH, ULIN, CNR. Cooperations among partners have been further improved through many joint research activities with mobility of students and researchers and joint publications. Among others, cooperations among i) UPAT, UNIPI and KTH, ii) UAQ and KTH, iii) UAQ and PARADES, iv) UNISI and KTH, are well established, while further opportunities for cooperation have been evidenced during the recent WP meeting in Rome.

Two WP meetings have been organized during this period. The first meeting was held in Seville on December 12, 2005 (during CDC’05), while the second meeting was held in Rome on February 16-17, 2006. The meetings were well attended and included participation of industrial associates. The next meeting is planned for June 1-2, 2006 in Lund, as a joint initiative with WP4a, WP4c and IAB.

Cooperation with industrial partners has been further increased. Industrial representatives have attended WP meetings and the following industrial members of the IAB have actively participated in the WP4d work: Ericsson AB, Selex Communications and Thales Communications (Full Members), Micron Technologies and Pirelli Labs (Associate members). It should be noted that Ericsson has a direct research commitment through the participation of the research group of Fredrik Gunnarsson. Industrial partners are sometimes providing indirect support to research activities of this WP, as they are supporting HYCON Ph.D. students through research grants.

Task 4d.2: Definition of case studies on hybrid modelling and control for networked control systems
Detailed description of the focused activities related to case studies has been presented in the deliverable D4d.2.2. A short description of the two case studies is provided in the following:

Case study a is on hybrid control of multi-robot systems over distributed wireless communication for industrial automation. It includes the following contributions:

· analysis of consensus and persistence of multiagent systems that are directly relevant for hybrid control of multi-robot systems, that has been proposed by UCL;

· hybrid control strategies for containment problems in multi-agent control, with mobile agents organized in a multi-layered structure, that has been proposed by INRIA;

· design, verification and the implementation of decentralized algorithms for con.ict management of networked multi-agent mobile systems, UNIPI;
· consensus problems for teams of mobile robots, with particular emphasis on the influence of communications performance on convergence rates, that has been proposed by KTH;

· performance analysis and design of distributed Kalman filtering over mobile nodes, that has been proposed by LTH.
Case study b is on distributed and hybrid control of resources in wireless networks for control applications and also addresses the problem of adapting underlying network features to the requirements of control applications. It includes the following contributions:

· optimization for the QoS of a wireless transmission scheme, coupled to the tuning process of the controller parameters, for real-time control applications, that has been proposed by UPAT;

· dynamic model for adaptive transmissions over time-varying wireless links in support of distributed control, that has been proposed by UAQ;

· hybrid model predictive control over wireless links in the presence of packet losses, that has been proposed by UNISI.
Moreover, in the context of Case study b PARADES is contributing to the development of a formal paradigm that would enable to address the joint design and adaptation of control application and underlying network features according to the platform-based design methodology.
Task 4d.3: Hybrid modeling and control for the proposed case studies
An internal WP meeting was held at PARADES, Rome on February 16-17, 2006. It was attended by 20 participants from both academic and industrial affiliates. The meeting minutes and the presentation are posted on the WP4d website. Partners provided detailed presentations of their activity, with special emphasis on the case studies, test-beds, integration and dissemination. In particular, the following aspects are highlighted:

· Many discussions were stimulated, especially during presentations of case studies, and opportunities of further cooperations and interactions among partners were evidenced. It appeared that the case studies embrace a well defined and stimulating research area, wherein all partners are interested and motivated to contribute with their qualified expertise.

· The talk given by Giuseppe Cotignoli (COMAU) provided very interesting insights and recent advances about deployment of wireless technologies in industrial automation. This represented a further motivation from application perspectives and the consequent need for related theoretical advances.

· The talk given by Alberto Sangiovanni-Vincentelli provided a state-of-the-art view, remarked application perspectives related to current case studies and evidenced the opportunity for a unified view of ongoing activities within the platform-based design framework. 

· With regard to integration activities, it was observed that there is already a significant number of cooperations among partners. It was anyway remarked that mobility of students and researchers could be increased and should be better documented. There is also a significant interaction with industrial partners, but further efforts are motivated for tighter relations with the IAB members. Therefore, there was unanimous consensus that the Lund meeting may represent an important opportunity. Moreover, since almost all partners are running experimental activities with networks of sensors and actuators, it was proposed to coordinate efforts in this direction, with special emphasis on developing test-beds related to case studies.

· With regard to dissemination, partners were invited to contribute with proposals for presentations at both upcoming events in May and June 2006. An idea for having a further workshop (either in Fall 2006 or Spring 2007) has been launched by Alberto Bemporad. While there was a general consensus on the initiative, it will be further discussed at the Lund meeting in June.

· It was agreed that the next meeting will be held on June 1-2, 2006 in Lund. A further meeting is planned for Fall 2006, either in Zurich (jointly with the HYCON Conference) or in combination with the workshop proposed by Alberto Bemporad (if it will be in Fall 2006).

· Near-term planning of activities was agreed on with regards to contributions for achieving milestone M4d.3.2 and preparing deliverable D4d.3.1. 
Task 4d.4: Dissemination activities
Besides various publications related to joint research activities of this WP, the following initiatives are more closely related to case studies.

· A paper entitled “On Hybrid Control Problems in Communication Systems”, authored by K. H. Johansson, F. Santucci, was presented at CDC-ECC’05 within the tutorial session Hybrid Control of Networked Embedded Systems. The contribution was also included as part of the paper entitled Hybrid control of networked embedded systems, that has appeared in the European Journal of Control.
· A minisymposium has been proposed as a WP4d initiative to MTNS’06 on “Distributed decision-making over ad-hoc networks”. It consists of the following contributions:
1. “Experimental evaluation of a mobile ad-hoc networked controlled system”, by Panousopoulou, Nikolakopoulos, Tzes, Lygeros [UPAT];
2. “Modeling of adaptive behaviours in control over wireless networks”, by Di Benedetto, D'Innocenzo, Pola, Rinaldi, Santucci [UAQ];
3. “On the probabilistic verification of a decentralized and cooperative policy for conflict resolution in multi-agents systems”, by Pallottino, Frazzoli, Scordio, Bicchi [UNIPI]

4. “Distributed model predictive consensus”, by Johansson, Johansson, Speranzon, Johansson [KTH]

5. “Distributed Kalman filtering using weighted averaging”, by Alriksson and Rantzer [LTH]

· In the frame of the Conference on Advanced Manufacturing - ”ICT for Manufacturing”, that was held in Leuven last November 16-17 and promoted by the EC, K.H. Johansson gave a talk on ”Industrial Control over Wireless Systems: Challenges and Opportunities for hybrid Control” within the session ”Wireless manufacturing”.
· Efforts have been spent for organizing a workshop on ad-hoc and wireless sensor networks and networked embedded systems, as a joint initiative with NoE NEWCOM-Project A. The workshop is planned for May 22, 2006 in Florence in connection with MobiHoc 2006 and currently includes overview presentations from invited speakers and two sessions on specific activities carried out within HYCON and NEWCOM.
· A paper entitled ”SERAN: A Semi Random Protocol Solution for Clustered Wireless Sensor Networks”, authored by A. Bonivento, C. Fischione, A. Sangiovanni-Vincentelli, F. Graziosi, and F. Santucci, has been presented at the IEEE Int. Conf. on Mobile Ad-Hoc and Sensor Networks (MASS’05), Washington DC, 2005, and was awarded a best application paper prize.
· M. Rotkowitz was awarded the best student paper award at the IEEE Conference on Decision and Control and European Control Conference 2005, Seville, Spain, for a paper on a simple condition for the convexity of optimal control over networks with delay.
(ii) Progress versus plan, description of problems – if any, deviations, corrective actions-if any

The status of milestones and deliverables due in period M13-M18 is as follows. 

· D4d.2.2 - Definition and description of the case studies, delivered in M16 as planned

· M4d.3.1 - Internal meeting on case studies, test beds and industrial collaborations, achieved in M17 as planned

· M4d.3.2 - First assessment of hybrid modelling and control techniques for selected case studies, scheduled for M18. It has been in part achieved in advance, since D4d.2.2 already includes some modelling efforts, while it was earlier intended to include only shorter descriptions of case studies. Further inputs are anyway being received as first contributions for Deliverable D4d.3.1

2.3 WP5 – WP Leader: Jan Lunze

	
	WP5 –  Knowledge management
	PPR1
	PPR2
	PPR3

	N°
	Tasks…………………………….…………………………………………Months                    
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	     13
	  14
	     15
	 16
	 17
	18

	5.1
	On-line handbook on hybrid systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.2
	Virtual library
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.3
	European Curriculum on hybrid systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.5
	CDC-ECC’05 organization
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.1
	Taxonomy and glossary of the domain of hybrid system
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.2
	Annotated bibliography
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.3
	Handbook of hybrid systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.4
	Dissemination activities
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	N°
	Deliverables (D) / Milestones (M)
	

	M5.1.1
	Creation of a working group for the taxonomy and glossary definition
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	

	M5.3.1
	Creation of a working group for the summer school organisation

	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	

	M5.1.2
	Workshop:  discussion and extension of the first draft of the taxonomy & glossary 
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	

	M5.3.2
	Definition of the aim and scope of a HYCON summer school


	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	

	M5.2.1
	Creation of a working group for the creation of the annotated bibliography 
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	 
	
	
	

	D5.1.3
	Taxonomy available on the web for the NoE
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	S

	D5.4.5
	Proceedings of the special session on hybrid systems at ECC-CDC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	S


(i) Major progress and achievements
- The reviewers had required to shift the effort of WP5 from the creation of an  electronic handbook to the creation of a hardcopy reference book. Accordingly, this has  been made the aim of the Task 5.3 with preparation of the handbook as one milestone in  the current period (M13-M30).

- The reviewers had required a reduction of man power for WP 5, which had to be adopted 
by WP 5 and implied severe changes of the work programme.


- The deliverable D5.1.3 - Taxonomy available on the web - has been delivered in time.

-  The Third Workshop of WP 5 has been organised from March 7 until March 9, 2006 near Twente (The Netherlands). The main aim of the workshop was to discuss and improve the taxonomy for the annotated bibliography which is to be made available for the HYCON  network during month 24. We had built three working groups, which discussed the current version of the taxonomy, which has been published as a HYCON deliverable recently.

In summary, the workshop brought about the following advances:
· Improvements of the taxonomy

· Demonstration and discussion of the current version of the annotated bibliography,  particularly the improved front-end system of the corresponding software system, which  has been developed during the last 6 months

· Inclusion of a new part of the software for the visualisation of the taxonomy  programmed by the Sevilla node

· Development of a special taxonomy for literature about automotive applications of  hybrid systems theory by WP 4c

· First discussion of the concept of the Handbook of Hybrid Systems.



The collaboration of WP5 with WP4c (automotive systems) led to a special taxonomy for this application field. WP4c will now use the software system developed by WP5 for the  creation of a particular part of the annotated bibliography for automotive applications.

As a result, besides the activities described in the DoW, the following activities of WP5 within the whole HYCON network are planned:
· Demonstration of the annotated bibliography to all HYCON partners at the Joint HYCON Workshop (Zürich, September 2006)

· Discussion of the automotive taxonomy by WP 4c with industrial partners

· Development of the concept of the Handbook and presentation at the next ExCom meeting
(ii) Progress versus plan, description of problems – if any, deviations, corrective actions-if any

The new objectives of this WP are handling in a very positive way. The WP5 members are very active and enthusiastic.

2.4 WP6 – WP leaders: Manfred Morari and Alberto Sangiovanni Vicentelli

	
	WP6 – Industrial bridging
	PPR1
	PPR2
	PPR3

	N°
	Tasks…………………………..……………………………………….…..Months                    
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16
	17
	18

	6.1
	Engaging industrial partners and associates
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6.2
	Identifying case studies and pilot projects
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6.3
	Training programs
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6.4
	Promoting open domain software
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6.5
	Intellectual Property Rights management
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	N°
	Deliverables (D) / Milestones (M)
	

	M6.1.1
	Creation of the initial group of industrial partners and associates
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M6.1.2
	Procedure for formal affiliation of industry
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	

	D6.1.1
	Intellectual Property Rights policy for Industrial Partner/Associate Agreements
	
	
	
	
	
	
	
	
	A
	
	
	
	
	
	
	
	
	

	M6.4.1
	Distribution of the open domain software to industrial partners and associates
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	

	D6.2.1
	Inventory and description of case studies and industrial pilot 
	
	
	
	
	
	
	
	
	
	
	
	A
	
	
	
	
	
	

	M6.2.1
	Distribution of the NoE deliverables to industrial partners and associates
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	

	M6.3.1
	Definition of the aims and structure of the seminar programme
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	

	D6.1.2
	Report on industry affiliation and industry involvement at M12
	
	
	
	
	
	
	
	
	
	
	
	A
	
	
	
	
	
	

	M6.2.1 
	Distribution of the NoE deliverables to industrial partners and associates
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	

	M6.1.3 
	Status of industry affiliation, evaluation of engagement strategy and ind. involvement
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X

	M6.3.1 
	Definition of the aims and structure of the seminar programme
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X


(i) Major progress and achievements

Progress on each task of WP6 in the reporting period is briefly summarized below. 

Task 6.1 “Engaging industrial partners and associates”

The aim of this task is to promote the affiliation of companies to HYCON and to increase the their involvement in the NoE, specifically for the application domains addressed in WP4. The task objectives are pursued in strict collaboration with WP4, exploiting and reinforcing existing contacts as well as establishing new connections.

Companies are affiliated to HYCON according to the following classification:

· HYCON Connected Company: receiving information on HYCON activities;

· HYCON Associate Member Company: attendance to HYCON events;

· HYCON Full Member Company: contribution to HYCON research;

· HYCON Premium Member Company: resources and financial support to HYCON research.

In the reporting period, five additional European companies were officially affiliated to HYCON and other five companies were contacted. At M18, a total of seventeen companies are affiliated to HYCON: ABB, Centro Ricerche Fiat, Drivetrain Innovations, Ford Motor Corporation, Scania AB, Swedish Defence Research Agency, Bayer Technology Services, Bombardier Transportation, Ericsson EAB, Selenia Communications, Thales Italia,  Ferrari Gestione Sportiva, Micron Technology, Pirelli Labs, Swedish Space Corporation, The MathWorks, TNO Automotive. Out of the seventeen affiliated companies, 6 are Premium Members, 5 are Full Members, 5 are Associate Members, and 1 is a Connected Company. Some companies expressed interest in more than one application domain. We have: 4 companies in WP4a "Energy Management"; 5 companies in WP4b "Industrial Control"; 10 companies in WP4c "Automotive Control"; and 5 companies in WP4d "Networked Control".

Industry affiliation to HYCON was very successful and beyond our expectation. Premium member companies participate to HYCON by joining the Industrial Advisory Board, by providing support for carrying out experiments and by supporting internships for students and researchers. The status of industry affiliation is reported in detail in M6.1.3.

A major event for interactions between HYCON partners and industry will be the WP4a-c-d parallel workshops to be held in Lund, on June 1-2, 2006. The application workshops have been promoted by WP6 and are organized by the WP4a-c-d workpackages. 

A “Charter for the Industrial Advisory Board of HYCON” has been drafted. The members of the IAB will be allocated to one of the four industrial segments pursued by HYCON (Energy Management, Industrial Control, Automotive Control, and Networked Control).  The IAB will meet separately according to the grouping, at dates selected by the corresponding Work Package Leaders. Their role will be providing feedback on the particular research directions and facilitating the interaction between industry and HYCON on the specific topics of interest. The Industrial Advisory Council (IAC) of the HYCON Network of Excellence (NoE) will be formed by selected members of the IAB.  IAC will play a fundamental role in providing 

· Directions for research, application domains, industrial relevance, industrial needs and strategies,   

· Feedback on deliverables, milestones, research planning and management. 

The IAC consists of 4 to 8 members chosen by the IAB and the Executive Committee of HYCON in concert with the European Community Officers and will operate under a Chairman elected by the IAC itself. This structure was conceived to operate for the maximum benefit of the European Community and the HYCON NoE as it will be operating both at technical and strategic levels. 

The IAB will meet for the first time in Lund, on June 1, in conjunction with the WP4a-c-d workshops. The proposed draft for the “Charter for the IAB” will be discussed and finalized at the meeting. In addition, the work of the four application-area IABs and the IAC will be planned. 
Task 6.2 “Identifying case studies and pilot projects”.

The research project on “Hybrid Modelling and Control of the Common Rail Injection System”, started in year 1, developed to a pilot project carried out by PARADES, University of Pisa and Magneti Marelli Powertrain (Bologna, I). In common rail injection systems, a flow–rate valve regulates the fuel flow that supplies the common rail according to the engine operating point. The standard approach to controller design followed in automotive industry is based on mean–value models of the plant. However, this approach does not provide a satisfactory solution in the present application as the discrete–continuous interactions in the fuel injection system, due to the slow time–varying frequency of the high-pressure pump cycles and the fast sampling frequency of sensing and actuation, play a fundamental role. In the pilot project, a hybrid model of the common–rail fuel–injection system for four-cylinder multi–jet engines is developed and a hybrid approach to the design of a rail pressure controller is investigated. The superiority of the proposed hybrid multi–rate controller versus a standard mean-value model controller has been assessed by experimental results. By this pilot project, we demonstrate in a relevant and complex industrial problem how performances and robustness can be improved using hybrid system approaches to controller design versus the standard design methodology based on mean–value modelling.

Task 6.3 “Training programs”

The HYCON seminar program devoted to industry aims at promoting hybrid system concepts by disseminating analysis and synthesis methodologies and tools, in a manner that is adequate for R&D departments. To this end, the following objectives of the seminar program have been identified: 

1. To increase awareness in industry of the challenging difficulties designers face in their practice due to hybrid system relevant issues. 

2. To promote the introduction of hybrid system techniques and tools for modelling, analysis, design and verification in industry.

3. To train researchers and control engineers in R&D departments on specific hybrid system techniques which are mature for their introduction in the industry development process.

4. To train researchers and control engineers in R&D departments on the use of commercial tools for simulation and analysis of hybrid models and to promote the introduction of new tools conceived to support design, analysis and verification for hybrid systems.

Achieving objectives 1 and 2 requires the involvement of R&D management staff. Participation of academic lecturers of international recognition is essential for reaching the goals of this activity. Objectives 3 and 4 are principally directed at introducing hybrid methodologies in the development process of embedded control systems, to improve the design process.

Candidate lecturers have been contacted using a questionnaire to evaluate their possible contribution with respect to the proposed objectives. 
The seminar program will offer three different types of dissemination activities:

· Motivating and introductory seminars (objectives 1 and 2)

· Training programs on hybrid system techniques and tools (objectives 2 and 3)

· Specific application domain courses (objectives 3 and 4).

The aims and the structure of the seminar program are described in M6.3.1.
Task 6.4 “Promoting open domain software”. 

No activity was scheduled in the reporting period.
Task 6.5 “Intellectual Property Rights management”. 

Progress has been made on this task. Achievements will be reported in deliverable D6.5.1 due at M24. 
(ii) Progress versus plan, description of problems – if any, deviations, corrective actions-if any

The status of milestones and deliverables due in period M13-M18 is as follows. 

· Planned milestones and deliverables that have been finalized:
· M6.2.1 “Distribution of the NoE deliverables to industrial partners and associates”: achieved at M18.

· M6.1.3 
“Status of industry affiliation, evaluation of engagement strategy and industry Involvement”: achieved at M18 as planned. 

· M6.3.1 
“Definition of the aims and structure of the seminar programme”: achieved at M18 as planned. 
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