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1 Welcone to the NI CONET E-|l etter nunber 6

This E-letter is sent out quarterly and inforns you about the newest
updates Al so, new NI CONET reports and inportant N CONET activities are
announced in this E-letter. First of all, we held our M d-Term Assessnent



nmeeti ng on Decenber 2, 1999: the NI CONET activities were eval uated very
positively which inplies that we can continue our activities for another
2 years. On December 3, we held our second NI CONET workshop at | NRI A
Rocquencourt near Paris-Versailles in France. The highlights of this

wor kshop are described in our newsletter.

The next issue of this E-letter is planned for April 2000. Please send
contributions before April 10. In particular, we encourage contributors to
provi de information on the use of the SLICOT library (performance,

i nprovenents, new suggestions).

Sabi ne Van Huff el
Chai rperson of WSS and Coordi nat or of N CONET.

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

The fourth 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 WES ftp site:

ftp://wys. esat. kul euven. ac. be (directory pub/ WS/ NEWSLETTER/)
( filenane: issue-1-00.ps.2)

Content s:

1. Editorial

2. New devel opnments in the SLI COT benchmark |ibrary
3. Basic nunerical SLICOT tools for contro

4. SLICOT tools for nodel reduction

5. SLICOT tools for subspace identification

6. SLICOT tools for robust contro

7. SLICOT tools for nonlinear systems in robotics

8. SLICOT: a useful tool in industry?

9. Highlights of the second NI CONET wor kshop at | NRI A- Rocquencourt, France
10. NI CONET i nformation corner

3 New additions to SLICOT since Cctober 1999
Conmuni cated by Vasile Sina:

There have been two SLI COT Library updates during the period Cctober 1999
-- Decenber 1999: on November 27, and Decenber 18. Known bugs have

been corrected out. These resulted in updating five routines (MB04IlD,
MB04JD, SB040OD, SB10DD, and SB10QD). Several changes have al so occured

in the docunmenting comments of some routines. Details are given in the
file Rel ease3. Hi story, located in the root SLICOTI directory

[ pub/ WGS/ SLI COT/ of the ftp site (nentioned at the end of this section).
This file describes the history of all updates performed in the Release 3.0
si nce Cctober 1997.



On Novenber 27, 1999, Release 4.0 of the SLICOT Library has been
announced. Several routines from SLI COT Rel ease 3.0, together to the
associ at ed docunentation files, exanple programfiles, data and results,
have been renoved. The renoved routines have better counterparts, and
their renpoval has been announced in the previous versions of the file
Rel ease. Notes (see Rel ease3.History). A table indicating the renoved
routines, as well as the functionally equivalent routines, is included
inthe file Rel ease3. Hi story.

Several new user-callable routines, mainly for basic control problens
for descriptor systens, have been nade available on the ftp site in the
peri od Cctober 1999 - Decenber 1999. They include Anal ysis Routines,
Filtering Routines, Mathematical Routines, Synthesis Routines, and
Transformati on Routines, perform ng the follow ng main conputationa
tasks:

- estimation of the distance froma real matrix to the nearest conpl ex
matri x with an eigenval ue on the imaginary axis, using either
bi section, or bisection and SVD,

- extracting, froma systempencil S(lanbda), a regular pencil having
the finite Smith zeros of S(lambda) as generalized ei genval ues;

- fast recursive | east-squares filter using a QR deconposition based
appr oach;

- the minimumnormsolution to a linear |east squares problem given a
rank-reveal ing QR factorizati on;

- the mnimum norm | east squares solution of op(R) X = al pha B, or
X op(R) = alpha B, with R upper triangular, using singular value
deconposition (op(R) is Ror R);

- the smallest singular value of A - jw;

- applying the product of elenmentary reflectors used for QR factorization
of a matrix having a lower left zero triangle;

- Hinfinity (sub)optimal state controller for a discrete-time system

- orthogonal reduction of a descriptor systemto the controllability
staircase form

- orthogonal reduction of a descriptor systemto a systemwith
the sane transfer-function matrix and with no uncontroll abl e
finite eigenval ues;

- orthogonal reduction of a descriptor systemto the observability
staircase form

The directory tree structure of the conpressed library files slicot.tar.gz,
for Unix platforns, and slicotPC. zip (former slicotPC tar.gz), for

W ndows platforns (Wndows 95, 98, and NT), has been changed on the

| atest Library update. The new tree structure is as foll ows:

sl i cot . contains the files |ibindex.htm, nake.inc, nmakefile,
and the follow ng subdirectories:
benchmark_data : contains benchmark data files for Fortran benchmark
routi nes (.dat);

doc . contains SLICOT docunmentation files for routines,
(.htm);
exanpl es : contains SLICOT exanpl e prograns, data, and

results (.f, .dat, .res), and nakefile, for conmpiling,
i nki ng and executing these prograns;

src . contains SLICOT source files for routines (.f),
and nakefile, for conpiling all routines and creating



an object library;

SLTool s : contains Matlab .mfiles, nex files (optionally),
and data .mat files (optionally);
SLex . contains Fortran source codes for nmexfiles (.f).

Currently, there are no nakefiles for the PC version, and no executable
Matlab files (e.g., .dll files) have been included. These files may,
however, be separately taken fromthe ftp site.

The tree structure of the ftp site has been slightly changed at the
| at est SLI COT update, by adding three subdirectories and severa
subsubdi rectories, and deleting other two subdirectories. The new
subdirectories and their contents are listed bel ow.

FD/ . Fast Recursive Least Squares Filters.
FDO1/
Mat | abTool s/ : Matlab files and nexfiles, contained inits
subdi rectories:
Uni x/ . Matlab files and nexfiles for Unix platforns.
SLTool s/ . Matlab source and data files (.mand . mat).
SLnex/ : Fortran source codes for Matlab nexfiles based on
SLICOT library (.f).
W ndows/ . Matlab files and nexfiles for Wndows pl atfornmns.

SLTool boxes/ : Matlab executable files (.dll) grouped in
several archives, according to their functionality.

SLTool s/ : Matlab source and data files (.mand .mat).

SLdenos/ : Matlab source and executable files (.m .mat, and .dll),
for a GJl -based deno.

SLnex/ : Fortran source codes for Matlab nexfiles based on

SLICOT library (.f).

contrib/ : routines which were previously proposed for being
i ncluded in the SLICOT Library, but which could not
be included yet. These routines do not followthe
| at est SLI COT | npl enentation and Document ati on
St andards, but could be of interest to some users.
Included are G Mmnis' routines for solving the
Pol e Pl acement Single-input or Miulti-input problem
and A.J. Geurts and C. Praagnan's routines for
computing a uni nodul ar polynom al matrix U(s) such
that R(s) = P(s) * U(s) is colum reduced, given a
pol ynomi al matrix P(s).

Note that the fornmer directory Mexfiles (under SLICOI/ directory), and
all its subdirectories have been renoved, their contents being repl aced
by the contents of the new directory MatlabTool s/ and its subdirectories.
In addition, the entire subdirectory LAPACK N of /pub/WGS/ SLI COT/,
cont ai ni ng used LAPACK files not included in LAPACK Rel ease 2.0, has
been renoved, because the needed files are now included in the

LAPACK Rel ease 3.0.

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 WGS 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 Cctober 1999
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/ni conet and choose: reports
or fromthe WGS ftp site:
ftp://wys. esat. kul euven. ac. be (directory pub/ WSS/ REPORTS/)

FI LE NAME: SLWN1999-14.ps.Z
REPORT NUMBER: 1999-14

FORMAT: Conpressed postscript.
AUTHORS: Jorn Abels and Peter Benner
TI TLE: CAREX --- A Collection of Benchmark Exanples for
Conti nuous-Tinme Al gebraic Riccati Equations (Version 2.0)
ABSTRACT: A coll ection of benchmark exanples is presented for the

nunerical solution of continuous-tinme algebraic Riccati
equations. This collection may serve for testing purposes
in the construction of new numerical methods, but may al so
be used as a reference set for the conparison of nethods.
The col | ected exanpl es focus mainly on applications in
i near-quadratic optimal control theory. This version
updates an earlier benchmark coll ection and includes one
new exanpl e

STATUS: avai | abl e si nce Novenber 1999

FI LE NAME: nic1999-15.ps.Z

REPORT NUMBER: 1999-15

FORNVAT: Conpr essed postscript.

AUTHORS: DW Gu, P.H. Petkov and M M Konstantinov

TI TLE: H i nf Loop Shaping Design Procedure Routines in SLICOT
ABSTRACT: This report briefly introduces the H.inf |oop shaping

design procedure (LSDP) and its inplenentation in the

sof tware package SLI COT. The devel oped routines are

tested in a design exanple and are included as appendi ces.
STATUS: avai | abl e si nce Novenber 1999



FI LE NAME: SLWN1999-16. ps. Z

REPORT NUMBER
FORMAT:
AUTHORS

TI TLE:

ABSTRACT:

STATUS

1999- 16

Conpr essed postscript.
Jorn Abels and Peter Benner
DAREX --- A Coll ection of Benchmark Exanples for Discrete-
Time Al gebraic Riccati Equations (Version 2.0)
This is the second part of a collection of benchmark
exanpl es for the numerical solution of algebraic Riccati
equations. After presenting exanples for the continuous-
tinme case in Part | (CAREX), our concern in this paper is
di screte-tinme algebraic Riccati equations. This collection
may serve for testing purposes in the construction of new
nuneri cal methods, but may al so be used as a reference set
for the conparison of methods. This version updates an
earlier benchmark collection. Sonme of the exanpl es have
been extended by incorporating paraneters and there have
been sonme new additions to the collection
avai | abl e si nce Decenber 1999

FI LE NAME: SLWN1999-17.ps.Z

REPORT NUMBER
FORMAT:
AUTHORS

TI TLE:
ABSTRACT:

STATUS

1999- 17

Conpressed postscript.
Andras Varga and Paul Van Dooren
Surmary report of topic I.A
This report surveys the deliverables of Task |I.A of the
NI CONET project. We first give a brief description of the
control problems that are solved by the basic nunerica
tools developed in this Task and we list the different
routi nes of SLICOT that correspond to these contro
probl ems and that are available via ftp. W then describe
the tool boxes that give interactive access via Matlab or
Scilab to those routines and descri be the benchmark
problems for this Task. We finally give a few nunerica
exanpl es exhibiting the accuracy and speed of the new
tools and describe a deno for the routines of this Task.
avai | abl e since Decenber 1999

FI LE NAME: SLWN1999-18. ps. Z

REPORT NUMBER
FORMAT:
AUTHORS

TI TLE:

ABSTRACT:

STATUS

1999-18

Conpr essed postscript.
Andr as Varga
Task 11.B.1 - Selection of Software for Controller
Reducti on
This worki ng note presents a short overvi ew of nethods
suitable for controller reduction. Afirst class of methods
consi dered are general purpose nethods for reduction of
unst abl e systenms, as for exanple, absolute and relative
error nmethods or frequency wei ghted nethods, both in
conmbi nation with nodal separation or coprime factorization
techni ques. Special frequency weighted controller reduction
nmet hods able to preserve closed-1oop stability and even
cl osed- | oop performance are al so di scussed. A selection of
user callable and supporting routines to be inplenented
for controller reduction is proposed.
The new routines will be included in the SLICOT |ibrary.
avai | abl e since Decenber 1999



FI LE NAME: nic1999-19.ps.Z
REPORT NUMBER: 1999- 19

FORNVAT: Conpr essed postscript.

AUTHORS: Ad van den Boom Ton Backx and Yucai Zhu
Tl TLE: Benchmarks for ldentification

ABSTRACT:

STATUS: soon avai l abl e

FI LE NAME: SLWN1999-20. ps. Z
REPORT NUMBER: 1999-20

FORMAT: Conpressed postscript.

AUTHORS: M chel Ver haegen

TI TLE: Synmbol i ¢ and comput ati onal pre-processing in physica
paranmeter estimation of nmulti-body mechani cal systens

ABSTRACT: The objective of this note is to highlight the scope and

conput ati onal (synbolic and/or arithmetic) tasks of turning
a physical paraneter estinmation probleminto a (constraint)
optim zation problem Concrete exanpl es show t he need for
synmbolic (object-oriented) nodeling environnents for
defining the structure of the physical systemto be used
in the parameter optinization step. Wthout this
(interactive) software environnent for conpiling a physica
paranmeter estimation probleminto an optim zation probl em
st andardi zati on of comrercial optimzation routines is of
l[ittle or no interest.

STATUS: avai | abl e si nce Novenber 1999

FILE NAME: SLWN2000-1.ps.Z

REPORT NUMBER: 2000-1

FORVAT: Conpr essed postscript.

AUTHORS: P. Petkov, D.-W @Qu, Mhail M Konstantinov and V. Mehrmann

TI TLE: Condition and Error Estimates in the Solution of Lyapunov
and Riccati Equations

ABSTRACT: The condition nunber estimtion and the conputation of

resi dual based forward error estimates in the numerica
solution of matrix al gebraic continuous-tinme and
di screte-time Lyapunov and Riccati equations is considered.
The estimates inplenented involve the solution of
triangul ar Lyapunov equations along with usage of the
LAPACK norm estimator. Results from nunerical experinents
demonstrating the performance of the estimates proposed are
present ed.

STATUS: avai |l abl e since January 2000

5 NI CONET events
Comuni cat ed by Sabi ne Van Huffel:

Qur third NI CONET workshop will be held in Louvain-I|a-Neuve, Bel gium
in Decenber 2000. More details followin forthconmi ng i ssues of this
E-letter.



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 disseminate information and pronote SLICOT, are the foll ow ng:
MATLAB' 99 Spani sh Conf erence, organi sed by the 'Departamento de Informatica
y Autonatica' (Conputer and Automati on Department) of the

"Uni versi dad de Educaci 6n a Distancia' from Spain

3rd MATHMOD (nmat hermatical nodel ling), VIENNA, Austria, February 2-4, 2000
AspenWrl d 2000 in Ol ando, USA, February 7-11, 2000

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

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

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



