EP 1178 376 A3

) oo e IR TR
(19) o European Patent Office

Office européen des brevets (11) EP 1 178 376 A3
(12) EUROPEAN PATENT APPLICATION

(88) Date of publication A3: (51) mtct”. GOSB 13/02
18.09.2002 Bulletin 2002/38

(43) Date of publication A2:
06.02.2002 Bulletin 2002/06

(21) Application number: 01114945.7

(22) Date of filing: 20.06.2001

(84) Designated Contracting States: (71) Applicant: MITSUBISHI DENKI KABUSHIKI
ATBECHCYDEDKESFIFRGBGRIEITLILU KAISHA
MC NL PT SE TR Tokyo 100-8310 (JP)
Designated Extension States:
AL LT LV MK RO SI (72) Inventor: Perry, Ronald N.

Cambridge, MA 02138 (US)
(30) Priority: 27.06.2000 US 604318
(74) Representative: Pfenning, Meinig & Partner GbR
Mozartstrasse 17
80336 Miinchen (DE)

(54) Method for optimizing a continuous complex system using a set of vertices and dynamic
hierarchical constraints

(57) A method optimizes a system. Performances of formances. The vertices in the set are sorted in a worst
design parameters of an objective function modeling the to best performance order. Each vertex in the ordered
system are represented in a multidimensional search set is moved to a next position if the performance at the
space. A set of vertices are positioned in the search next position is better than a current performance of the
space. Each vertex has an associated one of the per- vertex. The sorting and moving are repeated in a cycle

until a termination condition is reached.

Yes

No.

o - No :

601 610 .620 | . " 630 650 © 660 - 670

7 2 - 3 2 2 -

Set | Tl - Bost » ,

of Move »| Betler : Last Yes Nos| Contract
Vertices > Sort next Performance Vertex? ] Perform a";'e Vertices

; Vertex e Improved?
A | A
Yes

. Accept |T-640
Tiial
Move

600
FIG. 6

Printed by Jouve, 75001 PARIS (FR)



EPD FORM 1503 03.82 (PO4CO1)

EP 1178 376 A3

European Patent
Oflice

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 01 11 4945

Category

Citation of documnent with indicatlon, where appropriate,
of relevan! passages

Relavant
{o claim

CLASSIFIGATION OF THE
APPLICATION (Int.CL7)

MORGAN E ET AL: "OPTIMLZATION USING THE
SUPER-MODIFIED SIMPLEX METHOD"
CHEMOMETRICS AND INTELLIGEMT LABORATORY
SYSTEMS, ELSEVIER SCIENCE PUBLISHERS,
AMSTERDAM, NL,

vol. 8, no. 2, 1990, pages 97-107,
¥P001025742

ISSN: 0169-7439

* page 98, column 2, line 1 - page 100,
column 2, line 27 *

* figures 1,5,7-9 *

DU H ET AL: "Implementation of the
multidirectional search algorithm on an
automated chemistry workstation. A
parallel yet adaptive approach for
reaction optimization"

CHEMOMETRICS AND INTELLIGEMT LABORATORY
SYSTEMS, ELSEVIER SCIENCE PUBLISHERS,
AMSTERDAM, NL,

vol. 48, no, 2,

2 August 1999 (1999-08-02), pages 235-256,
XP004171923

[SSN: 0169-7439

* abstract =

* page 236, column 1, Tline 28 = column 2,
line 8 *

* page 237, column 2, Tine 6 ~ line 29 %
* figures 2-H *

Y-

The prasent search raport has been drawn up for all clalms

1-11

1-11

G05B13/02

TECHNICAL FIELDS
SEARCHED  (IML.CL7)

G058
GO6F

Plnos of search Date of sompletion of the searah

MUNICH 28 June 2002

Exarninar

P&11mann, H

CATEGORY OF CITED DOCUMENTS

E : earller patent
X particularly relevant If taken alone after the ﬂlm date
Y : particularly relevant if combined with anciher D : document cited in the appilcation
document of the same category L : document clted for other reasons

A : technologicsl baokground
O : non-writien disclosure

T :theory or principle underlying the Invantion

maent, but putdished on, or

P : Intermadiate document documeant

& membor of tha same palent fumll';,"égr;'u.c";;ﬁndlng




EP 1178 376 A3

European Patent
Offlce

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number
EP 01 11 4945

Category|

Gitation of document with indication, where appropriate,
of relevani passages

Helsvant
1o clalm

CLASSIFICATION OF THE
APFPLICATION (nt.CL7)

D, A

YUGUANG HUANG ET AL: “An improved simplex

method for function minimization”

SYSTEMS, MAN AND CYBERNETICS, 1996., IEEE

INTERNATIONAL CONFERENCE ON BEIJING, CHINA

6g~17 OCT. 1996, NEW YORK, NY, USA,IEEE,
14 October 1996 (1996-10-14), pages

1702-1705, XP010206741

ISBN: 0-7803-3280-6

* the whole document *

NELDER 4 A ET AL: ™A SIMPLEX METHOD FOR

FUNCTION MINIMIZATION"

THE COMPUTER JOURNAL, XX, XX,

vol. 7, 1 April 1964 (1964-04-01), pages

308-313, XP000574342

* the whole document *

KVASNICKA V ET AL: "A hybrid of simplex

methed and simulated annealing”

CHEMOMETRICS AND INTELLIGENT LABORATORY

SYSTEMS, ELSEVIER SCIENCE PUBLISHERS B.V.

AMSTERDAM, NL,

vol. 39, no. 2,

1 December 1997 (1997-12-01), pages
161-173, XPQ04108619

ISSN: 0169-7439

* the whole document *

The prasent search report has been drawn up for all ciaims

1-26

1-26

1-26

TECHNICAL FELDS
SEARCHED  (int.CL7}

Paoe of search Date of complation of the saarch

MUNICH 28 June 2002

Examiner

P611mann, H

£PD FORM 1503 03.82 PO4CO1)

CATEGORY OF CITED DOCUMENTS

E ! earller patont

X : particulariy relavant if taken alone after tha filing date

Y : particularly raelevant 4 combinad with another
document of the sama category

A fechnological background

O : non-wiithen disciosure

D : documant cited In the application
L : dotumen cited for other reasons

P : Intermedlate document document

T : theory or principle underlylng the Invantion
curnent, but published on, or

& member of the same patert family, comeaponding




@)

EP 1178 376 A3

European Patent
Office

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 01 11 4945

EPO FORM 1503 03.52 {PO4CO1)

Calegary| ‘

Citation of document with Indication, where appropriate,
of relevant passages

Relsvant
to claim

CLASSIFICATIGN OF THE
APPLICATION (int.CL7)

SMITH S; "The simplex method and
evolutionary algorithms"

EVOLUTIONARY COMPUTATION PROCEEDINGS,
1998, IEEE WORLD CONGRESS ON COMPUTATIONAL
INTELLIGENCE., THE 1998 IEEE INTERNATIONAL
CONFERENCE ON ANCHORAGE, AK, USA 4-9 MAY
1998, NEW YORK, NY, USA,IEEE, US,

4 May 1998 (1998-05-04), pages 799-804,
XPQ10288852

ISBN: 0-7803-4869-9

* the whole document *

BARTON R R ET AL: "Modifications of the
Nelder-Mead stmplex method for stochastic

. simulation response optimization”
| SIMULATION CONFERENCE, 1991, PROCEEDINGS.,

WINTER PHOENIX, AZ, USA 8-11 DEC. 1991,
NEW YORK, NY, USA,IEEE, US,

8 December 1991 (1991-12-08), pages
945-953, XP010052816

ISBN: 0-7803-0181-1

# the whole document *

The prasent search report has baen drawn up for afl claims

1-26

1-26

TECHNICAL FIELDB
SEARCHED  (Int.CL7T}

Plaoe of sesrch Date of completlon of the searoh

MUNICH 28 June 2002

Examiner

P&1Tmann, H

CATEGORY OF CITED DOCUMENTS

E  earfler patert

T theory or pAnclple underying the Invention

mart, but published an, or

X : particutarly relevant If taken alone attar tha mllng date

Y : particularly relevant If combined with anather D ; document cf
document of the same calegory
A : technologloal background

ed int the applicatlon
L. : documen clted for othar reasons

O 1 non-witthen disclesura & member of tha same patert family, ccrmn;';f:ndl‘ng

P : intermediate document document




	bibliography
	search report

