E- LETTER of the Nunerics in Control Network N CONET
I ssue no. 8, July 31, 2000

Edi t ors: Sabi ne Van Huff el
Kat hol i eke Uni versiteit Leuven
Dept. of Electrical Engineering
ESAT- SI STA/ CCSI C
Kar di naal Merci erl aan 94
B- 3001 LEUVEN- HEVERLEE
Bel gi um
emai | : Sabi ne. VanHuf f el @sat . kul euven. ac. be

Ad van den Boom

Dept. of Electrical Engineering

Ei ndhoven University of Technol ogy
P. O Box 513, 5600 MB EI NDHOVEN
the Net herl ands

email: a.j.wv.d. boom@ ue. nl

Subscri ption:
- to subscribe:
send an email to majordomo@vi n.tue.nl with the text:
subscri be ni conet
- to unsubscri be:
send an email with the text:
unsubscri be ni conet

Previ ous issues of the NICONET E-letter can be downl oaded as
conpressed file fromthe Wrld Wde Wb URL

http://ww. wi n.tue. nl/niconet and choose: E-letter
or fromthe WES ftp site:

ftp://wys. esat. kul euven. ac. be (directory pub/ WSS/ E- LETTER/)

1 Welcone to the NICONET E-letter nunber 8

2 New i ssue of the NI CONET newsl etter avail able

3 New additions to SLICOT since April 2000

4 New NI CONET Reports since April 2000

5 NI CONET events

6 (Forthcom ng) Meetings and synposia attended by N CONET partners

1 Welcone to the NI CONET E-|l etter nunber 8

This E-letter is sent out quarterly and inforns you about the newest
updates of the SLICOT Library. Al so, new NI CONET reports and i nportant
NI CONET activities are announced in this E-letter. In particular



we announce our new workshop to be held in Louvain-1|a-Neuve, Bel gi um
on January 19, 2001, and especially invite you to submit a paper

The next issue of this E-letter is planned for October 2000. Pl ease send
contributions before Cctober 10. In particular, we encourage contributors
to provide information on the use of the SLICOT |ibrary (performnce,

i mprovements, new suggestions).

Sabi ne Van Huff el
Chai rperson of WGS and Coordi nat or of NI CONET.

2 New i ssue of the NI CONET Newsl etter avail abl e
Comuni cat ed by Sabi ne Van Huffel:

The fifth issue of our NI CONET Newsletter is now avail abl e and can be
downl oaded as conpressed postscript file fromthe Wrld Wde Wb URL

http://ww. wi n.tue. nl/niconet/ and choose: Newsletters
or fromthe WGS ftp site:

ftp://wys. esat. kul euven. ac. be (directory pub/ WSS/ NEWSLETTER/ )
( filenane: issue-2-00.ps.2)

Cont ent s:

1. Editorial

2. The SLI COT benchmark |ibrary

3. Basic nunerical SLICOT tools for contro

4. SLICOT tools for nmodel reduction

5. SLICOT tools for subspace identification

6. SLICOT tools for robust contro

7. SLICOT tools for nonlinear systens in robotics

8. Polynom al factorization of large M MO systens using SLICOT
9. SLICOT: a useful tool in industry?

10. NI CONET information corner
11. Upcoming third NI CONET workshop in Louvai n-1a- Neuve, Bel gi um

3 New additions to SLICOT since April 2000
Comuni cated by Vasil e Sinma:

A maj or SLICOT Library update took place on July 1. The updated files
included in the internedi ate update on April, nmentioned in the previous
i ssue of this e-letter, have now been incorporated in the conpressed
library files. Known bugs have been corrected out, and some routines
have been inproved. Details are given in the files Rel ease. Notes and
Rel ease. History, located in the directory pub/WsS/ SLI COT/ of the ftp
site. Few changes have al so occured in the docunenting comrents of
some routines.

Several new user-call able and conputational routines for basic contro
problenms, as well as for linear systemidentificati on have been made



available on the ftp site in July 2000. They include Analysis Routines,
Identification Routines, Mathematical Routines, and Synthesis Routines,
performng the followi ng main conmput ational tasks:

inverse (A ,Bi,C ,Di) of a given system (A B, CD);

- preprocessing the input-output data for estimating the matrices of
a linear time-invariant dynanical system and finding an estimate
of the systemorder; optionally, the input-output data can be
processed sequentially;

- estimating the systemnmatrices A, C, B, and D, the noise covariance
matrices Q Ry, and S, and the Kalman gain matrix K of a |inear
time-invariant state space nodel, using the processed triangul ar
factor R of the concatenated bl ock-Hankel matrices;

- estimating the initial state and, optionally, the systemmatrices
B and D of a linear time-invariant discrete-tine system given the
systemmatrices (A B,C, D), or only the matrix pair (A C, and the
i nput and output trajectories of the system

- upper triangular factor in the QR factorization of the concatenated
bl ock- Hankel matrices built from i nput-output data;

- singul ar val ue decomnposition giving the system order, using the
triangular factor of the concatenated bl ock- Hankel matrices;

- system order, using the singular value deconposition

- systemmatrices and covariance nmatrices of a linear tinme-invariant
state space nodel

- estimating B and D matrices using Kronecker products;

- estimating B and D matrices using a structure-exploiting technique;

- estimating the initial state and B and D matrices, given the matrix
pair (A, C and the input and output trajectories;

- estimating the initial state, given the systemmatrices (A B, C D)
and the input and output trajectories;

- efficient calculation of the Kronecker product of two matrices;

- solution of XXA =B or XXxA' =B

- solution of continuous-tine Riccati equations by the matrix sign
function nmethod (with condition nunber and forward error bound
esti mates);

- solution of either continuous-tinme or discrete-tine genera
Syl vester equations, using the reduction to real Schur form

- solution of discrete-tine Sylvester equations with matrices in rea
Schur form (LAPACK-styl e codes);

- solution of discrete-tinme Sylvester equations using the Hessenberg-

Schur net hod.

In addition, three new mexfiles and about ten Matlab mfiles have been
added in the subdirectories ./SLnex and ./SLTool s, respectively. They
are useful for performng systemidentification using subspace techni ques
(MOESP, N4SID, or their conbination).

The | atest changes in the library contents or routine updates - till the
next SLICOT Rel ease - are announced in the file Rel ease. Notes, |ocated
in directory /pub/WsS/ SLICOT/ on the WGS ftp site. Previous updates are
described, in reverse chronological order, in the file Rel ease. Hi story,

| ocated in the same directory.

SLI COT routines can be downl oaded fromthe WES ftp site:

ftp://wys. esat. kul euven. ac. be



(directory /pub/WsS/ SLI COI/ and its subdirectories) in conpressed (gzi pped)
tar files. On line .htm docunentation files are also provided there. The
library and its docunentation are also accessible fromthe WSS honepage at
the Wrld Wde Wb URL:

http://ww. wi n.tue.nl/wgs/

after linking fromthere to the SLI COT web page and clicking on the
FTP site link in the freeware SLI COT secti on.

4 New NI CONET Reports since April 2000
Comuni cat ed by Sabi ne Van Huffel:

The foll owi ng Nl CONET reports can be downl oaded as conpressed postscript
files fromthe Wrld Wde Wb URL:

http://ww. wi n.tue. nl/niconet and choose: reports
or fromthe WGS ftp site:
ftp://wys. esat. kul euven. ac. be (directory pub/ WSS/ REPORTS/)

FI LE NAME: SLWN2000- 2. ps. Z
REPORT NUMBER: 2000-2

FORNVAT: Conpr essed postscript.

AUTHORS: D. Kressner and P. Van Dooren

TI TLE: Factorizations and |inear systemsolvers for matrices with
Toeplitz structure

ABSTRACT: In this report we describe new routines for several

factorizations of matrices with Toeplitz or bl ock Toeplitz
structure and show how this can be used to sol ve the
correspondi ng systenms of equations or |east squares systens
of equations. W al so describe certain inplenmentation
details and show how to handl e matrices of |ow rank or of
| ow bandw dt h.

STATUS: avai |l abl e since June 2000

5 NI CONET events

Comuni cat ed by Sabi ne Van Huffel:
Third N CONET WORKSHOP ON
NUMERI CAL CONTROL SOFTWARE
a useful tool in industry

Friday, January 19, 2001
Hotel Le Relais Mercure, Louvain-|a-Neuve, Bel gium

First Announcenent and Call for Posters



Thi s wor kshop organi zed by the European Nunerics in Control thematic

Net work (NI CONET) ainms to bring together engineers, nathenaticians,
computer scientists and practitioners fromindustry and academ a deal i ng
wi th nunerical software in systens and control and their inplenentation
and use in industrial practice.

Recent advances on the use of nunerical software libraries especially
desi gned for solving systens and control engineering problens in a
nunmerically reliable and efficient way will be discussed.

The current status of the freely available SLICOT library will be

ext ensi vely di scussed, as well as industrial control applications and
future extensions, conprising parallel versions and practically oriented
benchmar ks.

SLICOT is a valuable tool for the reliable solution of many contro
probl ems, and for |arge-scale, conputer-intensive control problens
and real -time applications, SLICOT can |lead to significant
performance i nprovenents.

Chai rpersons: Paul Van Dooren (local organizer) and Sabi ne Van Huffe
(project coordinator).

Organi zing Commi ttee:
Backx,
Benner,
van den Boom
De Cuyper,
Del ebecque,

W G,
Hammar | i ng,
Her nandez,
Kagstrom
Konst anti nov,
Mehr mann,
Moner,

Pet kov,

Si ma,

St oor vogel
Var ga,

Ver haegen,
Wohl genut h.

AZIPPLITP>PL<ZIP<VOT&er>TA

Wor kshop Program

Pl enary session (9h-12h30):}
"Mat ching prediction error identification and robust control”
by Prof. M chel Gevers (Dept. CESAME, Universite Catholique de
Louvai n) .
"Model reduction within control systens design”
by Prof. Marten Steinbuch (Ei ndhoven University of Technol ogy).
Introductory presentations of the newy devel oped SLI COT t ool boxes
"TStructured matrix deconpositions'' presented by Prof. Paul Van
Dooren (Universite Catholique de Louvain)
" Subspace identification'' presented by Prof. M chel Verhaegen
(Twente University of Technol ogy)
"“Nonlinear systens for Robotics'' presented by Prof. Vicente
Her nandez (Uni versidad Politecnica de Val encia).



Denp and poster session (14h-16h30)} on new devel opnents and performance
presentations of control software in engineering practice and industria
appl i cations.

C osing discussion (16h30-17h)}

The prelimnary, as well as the final program w |l be announced on the
NI CONET website.

Partici pants of the workshop receive:
A copy of the workshop program and proceedi ngs book
A copy of the last version of the SLICOT Software Library and
Tool boxes (upon request)
Docunent ati on on SLI COT and NI CONET.

Prospective authors are invited to subnmit two copies of a canera-ready
paper (1 to 6 pages long), describing the contents of the poster
contribution, to the workshop secretariat (see address below) for

review. Address and e-mail should be provided if possible. Al accepted
contributions, as well as docunentation for the plenary session, wll be
publ i shed in the workshop proceedi ngs.

Aut hor' s Schedul e:
Submi ssi on of canera-ready paper (1-6 pages): Decenmber 1, 2000
Notification of acceptance as poster presentation Decenber 15, 2000

Regi stration | nfornmation:

Pl ease register to the workshop at the address bel ow before

Decenmber 15, 2000. The registration fee is 1500 BEF and

covers the attendance to the workshop, the coffee breaks, the

[ unch, the workshop proceedi ngs, the docunentation and the software.

Third NI CONET Wor kshop Regi stration Form Friday January 19, 2001:

Name:

Title:
Company/ I nstitution:
Area:

Addr ess:

Phone:

Fax:

e-mail :

Roons at the conference hotel are avail able at reduced rates when
booked t hrough the workshop secretariat : 2550 BEF for a single room
2900 BEF for a double room

Jan. 18 to 19 : single room y/n double room y/n
Jan. 19 to 20 : single room y/n double room y/n

to be sent to

Prof. Paul Van Dooren

Secr.: Ms. Isabelle Hi sette

Uni versite Catholique de Louvain



Center for Systens Eng. & Applied Mechanics
4, Avenue CGeorges Lemmitre

1348 Louvai n-1 a- Neuve, BELG UM

Fax: 32-10-47 21 80

Phone: +32-10-478040 (or +32-10-478034)

URL: http://ww. aut 0. ucl . ac. be/ ~vdooren/regi ster. htm

E-mai |l : vdooren@sam ucl . ac. be (or hisette@sam ucl. ac. be)

6 (Forthcom ng) Meetings and synposia attended by N CONET partners

Conmuni cated by Vasile Sinma and Sabi ne Van Huffel:

Conferences related to the NICONET areas of interest, where N CONET
partners presented or will present N CONET/ SLICOT-rel ated tal ks and papers,
and/ or dissem nate information and pronote SLICOT, are the follow ng:

Mat hemati cal Theory of Networks and Systems (MINS2000), Perpignan
France, June 19-23, 2000

UKACC I nternational Conference CONTROL 2000,
University of Canbridge, United Kingdom 4 - 7 Septenber 2000

| EEE | nternational Synposium on Conputer-Ai ded Control System Design
CACSD 2000, Anchorage, Al aska, Sept.25-27 2000.



