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Bac to GSS models

In session 2, three longitudinal closed-loop GSS models covering the
whole flight domain had been computed:

» gssCLONACI (model #1) :

> very accurate (e = 0.005)

> validity: whole domain

> worst-case damping (grid-based determination): &, = 0.1
> A= diag(5H124, 6]\/[[24, (5T127,6v]17, 599]17) = size = 109

» gssCLONAC2 (model #2):

accurate (e = 0.01)
validity: whole domain
worst-case damping (grid-based determination): &y & 0.1
A= diag(éHIszMIlg,6T110,6v115,6x16) = size = 55
» gssCLONAC3 (model #3):

> not very accurate (e = 0.05)
validity: half domain

>
> worst-case damping (grid-based determination): . ~ —0.045
> A= diag((SHIe,(SMI7,5TI5,(Svl1o,5xf5) = size = 33
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Modal performance robustness analysis with model #1

Guaranteed p upper-bound computation with muub

>> [M,BLK]=gss2nd(gssCLONACL);

clear opt

opt.sector=[0 0.17;

[ubnd,weu]=nuub(M,BLK, opt);

Conputation of a nu upper bound with muub_mixed.m.
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— Computational time : 24 s
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Modal performance robustness analysis
with models #1 & #2 and guaranteed conservatism

Lower bound & guaranteed ;. upper-bound computation with mubb

> [bnds,wc, pert,deltal=mubb(M,BLK, opt);
Computation of a mu upper bound with nuub_mixed.m.

Computation of a mu lower bound with mulb_nreal.m.

Iteration |
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— Conservatism : set (by default) to 5%
— Computational times : 216 s (Model #1) — 56 s (Model #2)
— 0 = (SH,EM,ET,éV,SZ) with |5*| = 1/H = 0.9954
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Modal performance robustness analysis
with rescaled models #1 #2 #3 (half parametric domain)

Objective: Local robustness demonstration with ¢ > 0.3

% modal performance rob analysis on rescaled 655 Models 1,2,3
rescale=0.5;

[M1,BLK1]=gss2md (gssCLONACL) ; Ml=rescale*Ml;

[M2,BLK2]=gss2md (gssCLONAC2) ; M2=rescale*M2;

[M3,BLK3]=g552md (gssCLONAC3) ; M3=rescale*M3;

clear opt

opt.sector=[0 0.3]1;

[bnds,wc,pert,deltal=mubb(ML,BLK1,opt);

[bnds,wc, pert,deltal=mubb(M2,BLKZ,0pt);
[bnds,wc,pert,deltal=mubb(M3,BLK3,opt);

Results
lower-bound | upper-bound | CPU time
Model #1 0.916 0.961 152's
Model #2 0.906 0.951 27 s
Model #3 1.008 1.058 3s
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H .. performance robustness analysis with model #3

Step 1: build an appropriate GSS object
>> gssAC=gssLONAC3;
>> gssCLONACR=s1k2gss (’s1kCLONACMRVc’) ;

0.0225 1
| 5%:0.2285+0.0225 255+

Reference Model Ve, Reference Model Ve
%=0.76, w=0.15 tau=25

GSS
OBJECT

GSSO_gssAC

Step 2: call to mubb

>> [M,BLK]=gss2md (gssCLONACR, 1) ;

>> [bnds,wc,pert,deltal=mubb(sc*M*sc,BLK) ;
Results

nominal performance | lower-bound | upper-bound | CPU time
0.0382 0.165 0.173 23s
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Introducing saturations in the analysis scheme

Adaptation of the GSS object

>> gssAC=gssLONAC3;

>> NDZ=gss(’dzRL’,’DZN’,[1 1]1,0,[0 11);
>> SAT=1-NDZ;

>> elev_rate_1lim=0.5;

>> ERL=elev_rate_1im*(SAT/elev_rate_lim);
>> gssCLONACRS=s1k2gss (’s1kCLONACMRSVc’) ;
>> [M,BLK]=gss2md (gssCLONACRS, 1) ;

0.0225 1
l 7:0.2285+0.0225 25s+1

Reference Model VG Reference Model Ve
=076, w=0.15 tau=25

A
o GSSO_gssAC

A= diag((f)uz,51116,(SAJI7,(;TI5,(S\/110,(5;£I5) = |QC analysis
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