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Objectives. To investigate techniques and to develop solutions to improve flexibility
and adaptability in distributed embedded control systems in order to reduce
operation and maintenance costs while maximising the utilisation of system

resources.
Keywords: Distributed Systems, Real-Time, Control, Communications

Target Systems: Fieldbus based distributed systems.
Embedded control systems.

Real-time systems for the automotive and robotics fields.

Project Tasks:

T1: Determination of flexible control requirements.

Consultant: Professor Tore Hagglund, Lund Institute of Technology
Determination of operating ranges for control parameters (sampling period and jitter). Models for communication
induced jitter for different fieldbuses. Figures of merit for the performance of most common control agorithms
under jitter conditions.

T2: Software-based infrastructures

Consultants: Professor Jean-Pierre Thomesse, Institute National Polytechnique de Lorraine, Nancy, France
Professor Giorgio Butazzo, University of Pavia, Italy
Professor Zoubir Mammeri, Université Paul Sabatier, Toulouse, France
Software and/or protocol based on-line scheduling and dispatching techniques (planning scheduler, FTT-CAN,
Time-triggered MAC, FPGA-based schedulers, neural networks based scheduling) suitable to handle changes in
control systems operational parameters.
Clock synchronisation services to be used by distributed system nodes.

T3: Scheduling with dedicated hardware

Consultant:  Professor Valery Sklyarov, University of Aveiro

Soft-line: scheduling and dispatching techniques, communication protocols, synchronisation, handling of transient situations in
systems based in off-the-shelf hardware.

Hard-line: hardware based solutions: FPGAs/ microprocessor based co-processors (to overcome limitations imposed by
excessive overhead).

T4: Global systems management

Consultants. Professor Jean-Pierre Thomesse, Institute National Polytechnique de Lorraine, Nancy, France
Professor Giorgio Butazzo, University of Pavia, Italy
Techniques (network-centric perspective, synchronisation services, global admission control) to achieve
global management of embedded distributed systems, integrating tasks and communications management.
Joint (holistic) scheduling of tasks and messages in a flexible way, using on-line admission control for
every change required.

T5: Assessment and Demonstration

Assessment of task results in a distributed experimental prototype, possibly based in CAN, in which
several control loops are split between nodes.



Demonstrator based on a mobile robot in construction in another project, where control electronics will be
replaced by an embedded version of previous system.

Some on-going resear ch work:

Determination of the influence of network-induced jitter in systemsidentification.
Combining event-triggered and time-triggered traffic in FTT-CAN.

Developing of scheduling coprocessors based on the planning paradigm.

Using genetic algorithms to reduce jitter in periodic variables transmission.

Industrial Liaisons and Projects:
Fuzzy Control of a Domestic Water Gas Heater
Access Control based on Fieldbuses

Wine Fermentation Supervision and Control
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