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>> [H,B] =
getLFTModel (T)
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*fl4/Controller/Kf", .
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C =
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linio("f14/Controller~,1,%in") 1; % d
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>> G.Gain ~ 1205
ans =
Name: 'Gain’
value: [0 0]
Minimum: [-Inf -Inf] 1210
Maximum: [Inf Inf]
Free: [1 1]
Scale: [1 1}
Info: [1x2 struct]
>> G.Gain.Value(i) = 1 1215

>> G.Gain.Free{l) =
>> G.Gain

Name: !Gain’
value: [1 0]
Minimum: [-Inf -
Maximum: [Ing In:
Free: [0 1]
Seale: [1 1]

Info: [1x2 st

false —~1220

ng) 1225
£1

ruct]

/_1 200

12
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410

1100
p
>> @ = ltiblock.gain('G',1,2) —~qqp5
G =
ltiblock.gain
Package: ltiblock
Properties:
Gain: [1xl
param.Continuous]
Te: O
TimeUnit: *’ b ~1110
InputName: {2x1 cell}
InputUnit: {2x1 cell}
InputGroup: [1xl struct]
OutputName: {''}
Outputunit: {*'}
OutputGroup: [1xl struct]
Name: 'G*
Notes: ({}
UserData: []
-
k11
1300
-
1305
ltiblock.pid{'C', 'pi') & PLmic
1310— 1tiblock.€£(°F',2,3) % 2IVLED S0 A LSRN
Ltiblock.ss(*MC',3,2,2) % So0EBeEA L REIECH
1315 3 2onANET IO
>> s = tE('s'); 3 ren
>> a = realp('a',2}; R 1320
feedback(a/s, 1} & (@sNieumsas
>> F.Blocks ~~ 132§
ans =
a: [ixl realp] 1330
>> a = realp('a‘',2); S NA TEENR }_A
>> F = tf(a,[1 al) § ABAS YR 1335
>> a = 2;
>> F = tf(a,[1 a)) 1340
vk @
2
- 1345
s+ 2 J
413
1400,
> K = realp ('K’ zeres(1,3)); 1 Jorx stimkeduk
>» L = realp ('L’ ,zeros(3,2}); & stri shslLéted 1410
>> OBC = 55 (A-B*E-LAC+L*D*K,L,-K,0)

>> OBC.Block:
SR 1420

ans =

[1x3 zealp] 1430
[3x2 zealp]

=14
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1600,
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E 4
} ’l:_] n{wh.u
b Bl
(u_ﬂ..w
Pt
1605 % MRS UyrEIEE
y >> DM = ltiblock.gain('Decoupler', eye(2)); 1605
>> PI_L = ltiblock.pid('PI L', 'pi');
[ >»> PI_V = ltiblock.pid('PI_V','pi');
(e dndemor )
R 15002010 The Math Works n B
>» € = append (PI_L,PI_V) * DM; 1610
~ >> T = feedback(G * C , eye(2));
15
>> [H,B] = getLFIModel(T) 1615
a= 3
x1 x2
xl -0.01333 0
x2 0" ~-0.01333
b =
ul w2 w3 ud uS ub
x1 0 0 2 0 o] 0
x2 0 0 [ 2 0 0
1620
e =
=1 x2
yD 0.5853 ~0.576
yB  0.7213 ~0.7307
? -0.5853 0.576
? -0.7213 0.7307
? -0.5853 0.576
? -0.7213 0.7307 J
.

[X16A

ggooano

1600,
S OUPYUIE) ZitV) 5 1121 28) B A0S T) AT
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| 1620 vaennsome : L
Wiy
P RN €5 27
Pt
WRREC
B 1715
[1x1 ltiblock.pid ]
[1x2 ltiblock.pid ]
[2x2 ltiblock.gain®
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s = tE('s);
pRa = realp('Ka' 0);
pKq = realp(‘Kq’,0);
PRE = xealp (‘KE',0);
PKi = realp('®i®,1}; 1908
Pral = realp('Tal’, 1};
PWL = zealp('Wl',0);
pW2 = realp(W2',0);
Integrator = pKi/s; 3 Ri/s
AlphaSensor = t£{1,[pTal 11} % 1/ {(Talte+ly 1910
PitchFilter = €£([1 pWil, (1 pW2)); % (54} /(s+W2)
we = 1: % s
LS = (1+0.01%s/wc)/{0.01+s/we) ; 1916
bodemay (LS, {1e~3,1e3]}, grid, title('Taxget locp shape')
\
19
2(@
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2100
5 a0y
TuoedBlocks = {...
*£14/Contzoller/Alpha-sensor Low-pass Filtec',
'£14/Controller/Ritch Rate Lead Fil
*£14/Controller/Ka",
‘£14/Contcoller/Ky' . 2105
1£14/Controllex/KE", ..
*£14/0ontroller/Intagrator ' };
5 osowpLanE
¢ = blkdiag(alphaSensor, PitchFilter ,pKa,pRe, pKE, Intagrator) ;
Linios = [...
Llinio('£14/Controller/Stick Frafiltect,1,'in’) ; ... % r
linio('£16/Bitcraft Dynamice Model',d,'outin’) ; ... & PA/y ,n
linio('£14/Controllez’, 1, 5n') 3; % &
B = 1inlfe('£14',linios,Tunadblocks) ;
PR T {zin:d] -> y=7A77 2110
Ta0 = Afe(R,C);
T10 = [0 0 0;1 0 0] + [1;-1] * Ta0;
J
X121
2200
-
bata = 3;
Win = blkdiag{l,1/LS,beta};
Wout = blkdiag(l,18)
T10 = Wome * T10 * Win; 2205
T10. InputName = {'z°,'n’,'d'};
T10.OutpwtName = {‘y','@'};
linios = [...
linio( #18/Aircraft Dynamies Modsl',d, 'inent’) ; ... % rAvr
linio('£18/Airscaft Dynsmics Model' 3, ‘imout’) 1: & g 2210
B = 1inlft('£14',linios,Tunedslocks) ;
50 = 1£608,0);
120 = s0;
_

22

2505
2510
BAEMERYRS
l 2515
it HooMICE R
2520
FIUh. AVhO—T, BEEEEMKE A
l 2525
BAEEEHEE
l 2530
HREER
l 2535
HRERE

25
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A. CLASSIFICATION OF SUBJECT MATTER

INV. GO5B13/04
ADD.

According to International Patent Glassification {IPG) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documsntation searchad (classification eystem folkwed by classaification symbola)

Dogumentation searched other than minimum documentation to the exent that auch documents are included in the fielde searchad

EPO-Internal

Electronic data base coneulted during the intemational search (name of data base and, where practical, search ferma used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Guide",

XPDO2665662,
pages 6-1-6-24,

Category® | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y "Loop Shaping, Chapter 6" 1-6,
In: P. Gahinet, A. Nemirovski, A.Laub, M. 10-28

Chilali: "LMI Control Toolbox, User's

May 1995 (1995-05), MathWorks,

pages 10,15,19; figures 3,7,8,12

-/-_

Further documents are listed in the continuation of Box C.

D Sae patent family annex.

* Bpecial categories of cited documenta :

"A" dosumant defining the general atata of the art which is not
conaidered to be of paricular relevance

"E" earlier document butpublished on or after the international
filing date

"L* document which may throw doubta on priority claim{a) or
which is cited to eatablish the publication date of another
oitation or other special reason (aes apeoified)

"Q" docurnent referring to an oral discloaure, use, exhibition or
other means

"P" document published prior to the intemational filing date but
later than the priority date claimed

*T* later document published after the imtemational filing date
ar priarity date and nat in conflict with the application but
cited to understand the principle ar thecry underlying the

invention

"X document of particular relevance; the claimed invention
cannot be considerad navel or cannct be considered to
involve an inventive etep when the document ie taken alone

"¥* document of particular relevance; the claimed invention
cannot be oonsiderad to involve an inventive step when the
document ia combined with ane or more ather such docu-
ments, such combination being obvious to a peraon skilled

inthe art.

*&" document member of the Bame patent family

Date of the actual oor

P

of the international asarsh

23 March 2012

Date of mailing of the international searsh report

03/04/2012

Name and mailing address of the ISA/
Eurcpean Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijawiji
Tal. {(+31-70) 340-2040,
Faox: (+31-70) 340-3016

Authorized officer

Sundin, Martin
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Y M. MAMMADOY, R. ORSI: "A Nonsmooth 1-6
Optimization Approach to H-infinity
Synthesis",

PROCEEDINGS OF THE 44TH 1EEE CONFERENCE ON
DECISION AND CONTROL,

2005, pages 6893-6898, XP002665663,
Retrieved from the Internet:

URL:http://ieeexplore. ieee.org/stamp/stamp
.Jjsp?tp=8arnumber=1583271

[retrieved on 2011-12-13]

page 6894, column 2 - page 6895, column 1

X IRUTHAYARAJAN M W ET AL: ‘"Evolutionary 7-9

algorithms based design of multivariable
PID controller",

EXPERT SYSTEMS WITH APPLICATIONS, OXFORD,
B,

vol, 36, no, 5, 1 July 2009 (2009-07-01),

pages 9159-9167, XP025995979,

ISSN: 0957-4174, DOI:
10.1016/J,ESWA.2008,12.033

[retrieved on 2009-02-28]

Secions 3 and 6

Y GREG WOLODKIN, KAREN GONDOLY, PASCAL 10-17
GAHINE: "Autopilot Design using
Simulink and the Control System Toolbox",

Also cited in US2006112382 Al 20060525
NEWSLETTERS-MATLAB DIGEST,

September 1998 (1998-09), XP002672140,
Retrieved from the Internet:
URL:www.mathworks.com/company/newsletters/
digest/sept98/aircraft.html

[retrieved on 2012-03-22]

the whole document

Y Jim Rogers: "Proxy Objects", 18-21

vol. 63

January 2008 (2008-01), XPRO2672141,
Retrieved from the Internet:
URL:http://newsletters.hagerman.com/newsle
tters/ebul63-CT.htm

[retrieved on 2012-03-22]

paragraph [0005]
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Relevant to olaim No.

Y

BAO LI, RUWEN SCHNABEL, SHIYAO JIN AND
REINHARD KLEIN: "Variational Surface
Approximation and Model Selection",
PACIFIC GRAPHICS,

2009, XP002672142,

Malden, MA, USA

Retrieved from the Internet:
URL:http://cg.cs.uni-bonn.de/aigaion2root/
attachments/vsams submission.pdf
[retrieved on 201Z2-03-22]

the whole document

YAN ZHANG ET AL: "FPGA vs. GPU for sparse
matrix vector multiply",
FIELD-PROGRAMMABLE TECHNOLOGY, 2609. FPT
2009. INTERNATIONAL CONFERENCE ON, IEEE,
PISCATAWAY, NJ, USA,

9 December 2009 (2009-12-09), pages
255-262, XP031599360,

ISBN: 978-1-4244-4375-8

Sections 3 and 6

LEWIS ET AL: "Nonsmeooth optimization and
robust control",

ANNUAL REVIEWS IN CONTROL, PERGAMON,
AMSTERDAM, NL,

vol. 31, no. 2,

7 November 2007 (2007-11-07), pages
167-177, XP022364923,

ISSN: 1367-5788, DOI:
10.1016/J,ARCONTROL,. 2007.09,002

the whole document

18-21

22-28
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Intsrnational application No.

INTERNATIONAL SEARCH REPORT PCT/US2011/0853974

BoxMo.ll Observations where certaln clalms were found unsearchable (Continuation of item 2 of flrst sheet)

This intemational search report has not been established in respect of certain claims under Aricle 17{2)(a) for the following reascns:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:
because they relate to parts of the international application that de not comply with the prescribed reguirements to such
an extent that ho meaningful intermational search can be carried out, specifically:

3 I:I Claima Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

BoxNo.lll Observations where unity of invention is lacking {(Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this internaticnal application, as follows:

see additional sheet

-

As all required additional search fess were timely paid by the applicant, this international search report covers all searchable
claims.

2. D Ag all searchable claime could be searched without affort justifying an additional feeg, this Authority did not invite payment of
additional fees.

3 As only some of the required additional search fees were timely paid by the applicant, this international search repoert covers
only those claims for which fees were paid, specifically claims Nos.:

4, I:I No required additicnal search fees were timsly paid by the applicant. Cansequently, this intemational search repart is
restricted to the invantion first mentioned in tha claims; it is coverad by claims Nos.:

Remark on Protest The additional search fess were accompanied by the applicant's protest and, whera applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

m No protest accompanied the payment of additional search fees.

Form PCTASA/210 {eontinuation of first sheet {2)) {April 2005)
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-6

H-infinity optimization using a non-smooth algorithm

2. claims: 7-9

helper functions

3. claims: 10-17

block diagramming operations

4. claims: 18-21

using a proxy for a target shape

5. claims: 22-28

caching intermediate results of a constructicns procedure to
accelerate subsequent computations
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