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Welcome to PSYCO 2001

Over the last decades, periodic control ideas and techniques
have reached a notable degree of maturity. Many applications
have been developed in various fields, including aerospace and
power systems, robotics, telecommunication networking
management, digital control devices, biological and biomedical
signal and systems, earth signals and environmental data
modelling, physics, etc. The workshop aims at presenting the
full picture of the area for the first time. The main subjects are:
Analysis of periodic systems, Design methods of periodic
controllers, Multi-rate and sampled-data digital control,
Repetitive control, Cyclostationary processes and periodic time
series, Time varying and LPV systems.

PSYCO 200L draws together a wide range of up-to-date
contributions in the area. The program consists of technical
sessions, organized in two parallel streams, and two plenary
lectures.

On behalf of the International Program Committee and the
National Organizing Committee, we would like to welcome you
in Cernobbio-Como. We hope you will enjoy the workshop.

Sergio Bittanti
IPC Chair

Patizio Colaneri
NOC Chair
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International program committee

P. Albertos (Spain)
M. Araki (Japan)
S. Bittanti (Italy) (Chairman)
F. Callier (Belgium)
P. Colaneri (Italy)
S. Dasgupta (USA)
C. de Souza (Brazil)
O. M. Grasselli (Italy)
G. O. Guardabassi (Italy)
V. Hernandez (Spain)
P.P. Khargonekar (USA)
V. Kucera (Czech Republic)
S. Longhi (Italy)
L. Qiu (P. R. China)
N. Schiavoni (Italy)
J. Speyer (USA)
M. Tomizuka (USA)
P. Van Dooren (Belgium)
A. Varga (Germany)
E. Verriest (USA)
V. A. Yakubovich (Russia)
C.Zhang (Australia)
J. Zhang (Australia)

National organizing committee

A. Astolfi (Politecnico di Milano)
P. Colaneri (Politecnico di Milano) (Chairman)
M. Lovera (Politecnico di Milano)
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Organization and Sponsorship

The workshop is organized by:

Italian National Member Organization of IFAC: CNR
(Consiglio Nazionale delle Ricerche)

It is sponsored by:

. IFAC Technical Committee on Linear Systems

. IFAC Technical Committee on Control Design

The support by the Dipartimento di Elettronica e Informazione,
Politecnico di Milano,Italy and CNR-CESTIA Milano,Italy, is
gratefu lly acknowledged.

The local organization is due to the Centro di Cultura
ScizntificaA. Volta,located at Villa Olmo, Como,Italy.



Monday 27, 2001

Program

IFAC WORKSHOP ON PERIODIC CONTROL SYSTEMS - Augusr 27, 2001

9:15-
9.30

Welcome Address
SERGIo BITTANTI

Politecnic! di Milano

9:30-
10:30

Periodic Optimal Hypersonic Cruise and Guidance
JASoN L. SPEYER

University of Calitornia at Los Anqeles, USA

PAGE
1

Break

Periodic Systems Analysis PAGE Application 1

' l 1:00-
11:2O

Tace formulas for the H p norm of
I i n ear contin uos-time periodic
systems
J.ZHOU. T-HAG|WABA, M. AR^KI
Kyoto University, Japan
Dept. of Electrical Enginee ng

a LPV nodel based predictive controt
of the stall and surge for jet engine
G. ZAppa(l) , L. CHtscr(1), P. FALUGI(t),
L. GTARRe (2)
(1) Universita' di Firenze,

Dip, Di Sistemi e Informatica
(4 Universita di Palermo, ltaly

DeDt. ot Automatica and
Computer Engineering

33

11:2O-
11.40

Statistical analysis and He norm of
finite dimensional linear peiodic
systems
S. P. L^MPE, (1) E.N. RoSENWASSER (2)
(l) University ot Rostock, Germany

Dept. of Electrical Engineering
and Iniormation Technology

(2) Stare University of Ocean Tech.
St Petersburg, Russia

9 Contoller design for a gas turbine
using periodic output feedback
A.K. CTiAKRABART|, B. BANDyopADHyAy
Indian Institute of Technology Bombay, Powai
India
Electrical Engineering Dept.

39

1 1 :40-
12:00

Parametric frequency response of
linear periodic systems - theory and
experiment
B.P. LaMpE (1), S. K. VoLovoDov (2), E. N.
RoSENWASSEF (2), A. V. SMoLNtKov (2)
(1) University ot Rostock, Genmany

Dept- of Electrical Engineeing
and Intormation Technology

(a Srab University of Ocean Tech-
St Pete.sburg, Russia

1 5 Periodic output feedback of a large
nuclear reactor
CHAoAN NENE (1). B. BANDYoPADHYAY (1)
A.P. TrwAFr (2)
(l) Indian Institute of Technology

Bombay, Powai, India
Electrical Engineering Dept., Bombay

(2) BHABHA Research Centre,
Trombav. India

rts

12:00-
12:2O

Periodic invariant subspaces in
control
WEN-WEILIN (1), PAULVAN DooREN (2), QUAN
FU XU (1}
(1) Tsing Hua University, Hsinchu, Taiwan

DeDt. of Mathematics
(2) Universite' Catholique de Louvain,

Belgium, Centre for Engineering Systems
and Applied Mechanics

Components of managed strategy of
the periodba y fluid nafr.tre park
"Kopac h i R if ' (C roatia)
FRANro Jovrc (l ), MEUTA MtHAUEvtc (2),
ZEUKo JAGNUC (1), JANIA HoBVAIo (3)
(1) Univefsity of Osijek, Croatia

Laboratory for Artificial Intelligence
(2) Public Inst. Of Nature Park "Kopacki rit"
(3) University of Osiiek, Croatia

Institue of Biology

5 1

'12:2O-

12i40

On the periodic realization of transfer
matrices
D. C. McTERNoN, D. A. WLsoN
The University of Leeds, UK
School qf Electronic and Electrical Enqineerinq

27 Snrdying the basic price equation as
a periodic system
TERESA PEDRoso DE LIMA
Universidade de Coimbra, Ponugal
Faculdade de Economia

57

Lunch

VI



Monday
27,2001

Time-Series 2 PAGE

14:30-
l4:50

An oveMiew of periodic time
with examples
LV\NE SEYMoUR
The University of Georgia, USA
Department of Statistics

63 Application of CBONE control to a
sampled time-varying system with
oe odic coefficient
J. SaBAIER, A. c- lruRRtcHA. A. OusrAloup
Universitd de Bordeaux 1. Talence. France
LAP-ENSEIRB

73

14:50-
1 5 : 1 0

A comDarison of seasonal ARIMA
and PARMA models
HARRY HURD
The University of Nofth Carolina, USA
DeDartment of Statistics

diesel engine
N. KoSITA, C. FLEoK, A. SCHLoOER, H. RAG
Aachen University ol Technology, Germany
Institule ot Automatic Control

the 79

15:10-
15:30

MCMC Methods for periot
ARCH models
WOLfGANG PoLASEK
University of Basel, Switzerland
Departrnert ot Statistics

69 Tefrqxc uonvot of a Drcssure swr
adsorption plant
MATTHIAS BTTZER, F, CHRISToPHERSEN,
M. ZEtlz
University of Stuttgart, Germany
Institute of Systems Dvnamics and Control

15:30-
15:50

ldentitication of frequencies using
booEtrap method fot APC sequences
JACEK LESKow
Wroclaw University ot Technology, Poland
Institute ot Malhematics

Periodic modelling of power systems
H. SANDBEBG (1), E. MoLLEFSTEDT (2)
(1) Lund Institute of Technology, Sweden

Dept. of Automatic Control
[2) Decuma AB, IDEAON Science Park, Lund

Sweden

91

Break
Hybrid & Sampled-data Aerospace Applacations

16:20-
16:40

Achievable H- peiormance in
sampled data smoothinq: bevond the
I Dilnamer
LEoNrb MrBKtN, ALLAN C. KAHANE,
ZALMAN J. PALMoR
Technion - llT. Haiia. lsrael
Faculty of Mechanic Enqineerino

Peiodic aftitude contrcl for satellites
with magnetic actuators: an overview
[,ARco LovERA
Politecnico di Milano, ltaly
Dipartimento di Elettronica e Inlormazione

1 1 5

't6:40-
'17:OO

Hybrid H- control applied to
generalized sampled data and to loop
shaping schemes
A.K. CHflsrANssoN (1), B. LENNABTSoN (2),
H. ToIVoNEN (3)
(1) University of Trofihattan/

Uddevalla, Trollhattan/, Sweden
Departmert of lechnology

(2) Chalmers University of
Technology, ci'ieborg, Sweden
Dept. of Signals and Systems

(3) Abo Akademi University, Finland
Dept. of Electrical Engineerinq

103 Periodic H2 synthesis for spacecraft
attitude determination and control
with a vector magnetometer and
magnetotques
BAFAEL W|SNIEWSKI, JAKoB SToUSTFUP
Aalborg University, Denmark
Depaiment of Contol Engineering

'121

17:00-
17:20

Robust stabilization of Deriodic and
miltirate systems with gap and vgap
unceftainty
KAN TaN (1), Lr CHAI (2), Ll Qtu (2)
(l) University of Houston, USA

Department of Electrical Engineering
(2) Hong Kong University ot Science

and Technology, China
DeDartmeflt of Electrical and
Electronic Engineerinq

109 Optimal periodic orbit contrcl for
spacecraft on elliptical orbit with
atmospheric drag
ANDREAS H. SCHUBERT
ESG Elekkoniksystem-und Logistik cmbH,
Mtinchen. Germanv

127

19:00-
22:30

PSYCO BANOUET

VII



Tuesday 28, 2001

IFAC WORKSHOP ON PERIODIC CONTROL SYSTEMS - August 28, 2q)l

9:30-
10:30

An oveNiew on ReDetitive Control --
what are the issues, and where does it lead to?

YUTAKA YAMAMoTo
Kyoto University - Japan

PAGE
'135

Break

Periodic Systems Control Numerical Methods PAGE

1 1:00-
'I l:20

Periodic contrcl of systems with
delayed observation sharing patterns
PETBoS G. VoULGARIS
University of lllinois, USA
Dept- of Aeronautical and Astronautical
Engineering and Coordinated Science
Laboratorv

Computational methods for periodic
systems - an oveNiew
ANDMS VARGA, PAULVAN DOOBEN
(1) Ge.man Aerospace Center,

Wessling, Germany
Institute of Robotics and Mechatronics

(2) Universite' Catholique de Louvain, Belglum
Centre for Engineering Systems
and ApDlied Mechanics

171

1 1:20-
1 l :40

Linear periodic control for obtaining
p-stabiliv and asymptotb tracking
under unbounded multiDlicative
oertufuations
S. GALEANI, L. MENINI, O. M. GBASSELLT
Universita di Roma Tor Vergata, ltaly
Dipartimento di Inlormatica, Sistemi e
Produzione

143 On balancing and order reduction of
unstable periodic systems
ANDFAS VARGA
German Aerosoace Center.
Wessling,Germany
Institute of Robotics and Mechatronics

177

1 1:40-
12:00

The petiodic optimality of LQ
controllers satisfying stong
stabilization
J. D. WoLFE, J. L. SPEYER
University ot Calitomia at Los Angeles, USA
Mechanical and Aerospace Engineering Dept.

149 Stability radius and optimal scaling of
d isc retelime periodi c systems
Y. GEN|N ( l), l. lpsEN (2), R. STEFAN (1),
P. VAN DOOBEN (,1)
(1) Universite' C,atholique de

Louvain, Belgium
Centre for Engineering Systems
and Applied Mechanics

(2) North Carolina State University. Raleigh,
USA. DeDt. Mathematics

183

12:00-
12:20

Stabilization of periodic systems:
overview and advances
S. BrrrANTr, P. CoLANEnI
Politecnico di Milano, ltaly
Dipartimento di Elettronica e Inlormazione

157 An efficient and reliable
implementation of the periodic QZ
algorithm
D. KRESSNER
Technical University ChemniL, Germany
Department ol Mathematics

187

'12:20-
'12:4O

Output Eedback rececling hoizon
controller design for LTV systems
SEUNG CHEoL JEoNG, PooGYEN PARK
University of Science and Technology,
Pohang, Korea
Eleclrical and Computer Engineering Division

165 CAD tools for control design of linear
periodic discreteiime systems
subject to input constraints
R- OFERBT(1), P.CoI-ANERT (2), S.LoNGHT (1)
(1) University of Ancona, ltaly

Dioadimento di Elett onica e Automatica
(2) Polhecnico di Milano, lialy

DiDartimento di Elettronica e lnformazione

r93

Lunch
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Tuesday
28, 2001

Multirate and batch processes PAGE Bepetitive and nonlinear control PAGE

14:30-
14:50

Pefiodic optimal control of multirate
sampled-data systffils
J. ToRNERo. P. ALBERfos. J, SALT
Unversidade Politecnica de Valencia. SDain
Dept. oI Syslems Engineering and Control

199 MIMO multiperiodic repetitive contrcl
systems: A Lyapunov analysis
D. H. OWENS. L M. LI. S. P. BANKS
University ol Sheffield, UK
Department of Ar4omatic Control and Systems
Engineering

229

14:50-
15:10

Optimality in multicarrier
communication, muftiple desciption
coding and subband coding of
cyc I o statio n ary s i g n al s
SOURA DASGUPTA, ASHISH PANDHARIPANDE
The University of lowa, lowa City, USA
Depadnent of EbcAical and Computing
Engineedng

205 New sampling theorem conceming
the iWIe phenomena
HIsAo KAToH, YUsuYuK FUNAHASHI
Nagoya Institute ol Technology, Japan
Dept. oi Mechanical Engineering

235

15:10-
15:30

Design for digital communbation
systems via sampled data H* control
I\4- NAGAHARA, YUTAKA YAMAMoTo
Graduate School of lnformatics
Kyoto University, Japan
Departnent of applied Analysis and Complex
Dynamical Systems

211 Compensatan of oscillations using
fedback antrol with adaptive tuning
RIszAnD GESSING
Sileskrn Technical University, Gliwice, Poland

241

15:30-
15:50

Function space model of multirate
feedback control Wstems
XIAo JIAN, CHEN TANGLoNG
Sordhwest Jiaotong Unive{sity, Chengdu,
China, School of Electrical Engineering

217 Suboptimal periodic vs optimal bang-
bang control for a certain class of
i nfi n ite d i mensional systems
JARoSLAW SMEJA, A. SIWIERNAK
Silesian Technical University, Gliwice, Poland
Department of Automatic Control

247

15:50-
1 6 : 1 0

Learning control of batch processes
DENNIS BoNNE, STEN BAY JoRGENSEN
Technical University qt Denma*, Lingby,
Denmark
Department of Chemical Engineering

223 E alancing for discrete periodic non
linear systems
ERIK VERRIEST
Georgia InstihJte of Technology, Atlanta, USA
School of Electrical Engineering

253
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