ARTES application for mobility funding

Martin Tér ngren', Mats Anderssort', Bjorn Wittenmark "', Jan Torin' and Jan Wikander'

Mechatronics/Machine Design at K¥Holvo Technological Deelopment Corp,
Dept. of Automatic Control atTH'", Dept. of Computer Engineering at C'YH

Complementary funding for industrial mobility of PhD students is sought fom ARTES, in total
amounting to 400kSEK, dvided into 200kSEK per years for two years.

In 1998 a proposal for a three year projdotégrated Real-time Computer and Control System Archi-
tectures* was submitted to NUTEK for the Comgld@echnical Systems Program, subprogram System
Architecture. The project is a cooperation between Mechatronics at Machine Design at ¢did, V
Technological Deelopment Corporation, Automatic Control afH, and Computer Engineering at
CTH. In the proposal, funding amounting to 2MSEK/year (three PhD studeats)saught from
NUTEK. Volvo in addition agreed to prale funding of 1IMSEK/year pxading the funding \vas granted
from NUTEK.

In January 1999 NUTEK decided to support the project (project no. P11762-1) with funding for one
year amounting to 1,278,000SEK, with an equal amounigiomally appreed for the folleving year

Due to this reduction, compared to the original proposal, additional funding is required to carry out
the project. The rased project plan praded in enclosure bne describesvithe project partners intend
to carry out the project according to the originafigpet. KTH, TH, and CTH pruide funding from
other sources for project management and post-doc researchers taking part in the\pdhiectal
funding is sought from ARES for the mobility of PhD students t@Mo.

The approach in the project is to combine theoretical research with industrial researcrefopd de
ment. The framsork for and intgration of the theoretical studies within the project isvigied by a
case studythus constituting aery essential part of this project.

The case study concerns modeling, simulation and analysis of an electricaé lzna#t stability sys-
tem for trucks and uses. The application is a distribd real-time and safety-critical control system.

The case study pvales insight into a realistic industrial applicatiomigg possibilities to study a num-

ber of interesting aspects such as system requirements, industrial constraints, conceptual design, the pos-
sibility to evaluate theoretical results etc. During the first year of the case study the focus will be on ABS
and actie yav control functions. During the second ygaiese functions will be combined with contin-

uous damping control which requires amteasion of the system dynamics models. Tifeces of cog-

istence between these functions will be studied (see enclosure one for more info.).

The actual implementation of the case study includes mobility such that the three PhD students of
the project will be wrking part time (sen weeks per year) abWo. The funding from ARTES is thus
sought to cover expenses associated with the mobility including traveling, accommodation, and allow-
ance.

The focus of the project is on an igtated and interdisciplinary approach to the design of architec-
tures for real-time computer control systems. By architecture we here refer primarily to features that
determine the interactions between components. In this project, policies for triggering, scheduling, syn-
chronization, communication, error detection and handling will be studied. The interaction®hith V
are strengthened by the mobility of PhD studentsoled/and a case studihe themes of the project are
() The investigation of timing requirements and in particular tolerances with respect to performance and
robustness, (II) The relations between computer system policies and controller design including the
investigation ofevent-triggered sampling andie€ts of choosing particulakecution stratgies, and ()

The investigation of ‘services’ for communication and scheduling that appropriately suppaudiritrel
applications.

Enclosure one:Revised Project Plan (NUTEK project no. P11762-1) - “¢méded Real-time Computer
and Control System Architectures. Martin Torngren, Mats Andersson, Bjiftenwiark, Jan drin
and Jan Wander

Enclosure two: Case study specification, April 1999. Mats AnderssoilgoV Claesson, Magnus
Gafvert, Martin Sanfridsson

Reference:Integrated Real-time Computer and Control System Architectures - Originalproposal, 18/12
1998. Martin Térngren, Mats Andersson, Bjorittdhmark, Jan drin and Jan \Wander
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