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Itiblock.gain("Decoupler”,eye(2));

>> PI_L =

Itiblock.pid("PI1_L","pi");

>> PI_V =

Itiblock.pid("P1_V~,"pi");
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s = tf("s");

pKa = realp("Ka®,0);

PKg = realp(“Kg~,0);

pKF = realp("Kf",0);

pKi = realp("Ki~",1);

pTal = realp(*Tal",1);

pWl = realp("W1",0);

pw2 = realp("W2*,0);
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Integrator = pKi/s;
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= tf(d,[pTal 1]); %
1/(Tal*s+1)
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PitchFilter = tF([1 pWil.[1 pW21); % (S+W1)/(s+W2)
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blkdiag(AlphaSensor,PitchFilter,pKa,pKq, pKF, Integrator);

linios = [-..
linio("fl14/Controller/Stick

Prefilter™,1,"In") ; ... % r
linio("fl4/Aircraft Dynamics
Model~ ,4,"outin®) ; ... % 0000 ,n

linio("fl4/Controller®,1,"in") ]; % d

H = linlft("f1l4~,linios,TunedBlocks);

% 000000 T([r;n;d] ->y=0000 10
Ta0 = Ift(H,C);
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T10 = [O O 0;1 0 O] + [1;-1] * TaO;
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beta = 3; 20

Win = blkdiag(1,1/LS,beta);
Wout = blkdiag(l1,LS);

T10 = Wout * T10 * Win;
T10.InputName = {"r","n","d"};
T10.OutputName = {"y","e"};
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SO = Ift(H,C);

T20 = SO;
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/—1100
>> G = ltiblock.gain(G’,1,2) —~1105 ( >> G.Gain —— 1205
G = < ans = )/1200
: Name: ‘Gain’
ltiblock.gain
. : Value: [0 0]
Package: ltiblock Mingmum: loTnf ~Inf] 1210
Properties: Maximum: [Inf Inf]
Gain: [1x1 Free: [1 1]
i Scale: [1 1]
Param'contmu;:?]o Info: [1x2 struct]
TimeUnit: “/ ——1110
InputName: {2x1 cell} )
InputUnit: {2x1 cell} >> G.Ga:_Ln.Value(l) = 1._—1215
InputGroup: [lxl struct] >> G.Ga:_.n.Free(l) = false—kﬂm
OutputName: {'’} >> G.Gain
OutputUnit: ('} .
OutputGroup: [1xl struct] Name: ‘Gain’
Name: ‘G’ Value: [1 0]
Notes: {} J Minimum: [-Inf -Inf] 1225
UserData: [] Maximum: [Inf Inf]
Free: [0 1]
Scale: [1 1]
- Info: [1x2 struct]
=11
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1300
—
805 \{,s ¢ - Lespiock.piagcr 5
1310 —+>> F = Ltibloak.te( %
A>> MC = Ltiblack.ss{MC',3,2,2) %
1315
>> 5 = t£(a'); [y
>> a = zealp{‘a’,2); % /UK ¥AEHRE 1320
>> F + feedback(a/s,1) § GisH(itesns e

> F.Blocks ™\_1325

ans =

" 2t (el reatpl 3 1300

> 8 = realp('s’,2); ® sk rwems s
»> F = tf(a, [l al) & GUKM NSNSt i

2;
tf{a, [1 a]) }'\’”M

s
2

- 1345

s + 2

M
v
o
wn

13
1400 -
>> K = realp('K’, zeros(1,3)); % /s -wisAKensn
»» L = realp('L’,zeros(3,2)); 3 rsi sisalsthst 1410
>> OBC= 55 (A-B*E-L*C+L*D*K, L, K, 0}

>> 0BC.Blocks ——1429

ans =
R: [1x3 realp] 1430
L: [3x2 realp]

X114

gooodad

1600 ~
[

% HEAETOvIEHEE

>> DM = ltiblock.gain(‘Decoupler’ eye(2));
>> PI_L = ltiblock.pid(‘PI_L’,’pi”);

>> PI_V = ltiblock.pid(*PI_V’,'pi’);

§ BA—TRETEEH

>> C = append(PI_L,PI_V) * DM
>> T = feedback(G * C , eye(2));

>> [H,B] = getLFTModel (T) ~ 1615

a=
xl x2
x1 =-0.01333 0
%2 0 -0.01333
b =
ul u2 u3 u4 u5 ué
x1 0 0 2 0 0 ©
x2 0 0 0 2 0 o0 f1620
c =
x1 %2
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

1605

[X16A
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yp 0 0 ©0 0 o0 O
y¢ 0 0 0 0 0 ©
? 1 0 0 ©0 1 0
2 0 1 0 o0 o0 1
? 1 o o o o0 o0
? 0 1 0 0 o0 ©
L,\/1620(15Af»wm)
EE R TT )L
B =
[1x1 ltiblock.pid ]
[1x1 ltiblock.pid ]
[2x2 1ltiblock.gain] )
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<
5 = bE('s)
realp(‘Ra',0);
realp{'Rq’,0);
realp( 'KE’,0);
realp{'ki’ 1); 1905
realp(‘Tal’,1);
PWl = realp('Wl’,0);
pW2 = realp("W2,0);
Bk ()
icinowr
i),
Integrator = pKi/s; % Kifs
AR AWGUst AlphaSensor = tf(l,IpTal 1]); % 1/(Tal*stl) 1810
2] PitchFilter = tf([1 pwl], [1 pW2]); % {s+W1)/ (s+W2)
LTI
GO
gl we =1, % nmmear s
FETYCTEDS = {1+0,01*s/wc) / (3.01+s/wc) ; 1815
g " bodemag (L$, {1e-3,1e3}), grid, title('Target loop shape’}
\
i aem %
(ot oRm e 1715 w18
“etdomo_ 4 6T L < oo )
T w7 | MY
1705-A
opilo o]
S OMPY M) KAtV 23 ek ) BRO Y D AT
BN Em|lesa o o [Nomet -2
R R ey e
0 NABR KB ¢ RS 5.
Sk T, Tal W2, Ka, Ka, K. 320 06K1 6 R AIES St
418
vt | Ea]l | N =1
2000 Nl
o1 pege e =
-\ mimo BV —7') ik
% AmD
40 ; - T T TunedBlocks = (...
i “fl4/Controller/Alpha—sensor Low-pass Filter’,...
‘£14/Controller/Pitch Rate Lead Filter,...
- *fl4/Controller/Ra', ... 2105
30 }-- T X "£14/Controller/Xq’, ...
N ‘£14/Controller/KE’, . ..
‘£14/Controller/Integrator’ };
b 3 wiomBLEmS
20 \ C = blkdiag(AlphaSensor, PitahFilter, pRa, pRa, pKE, Integrator) ;
N linios = [
10 - - - linio('fl4/Controller/Stick Prefilter',l,’in’) ; 5
N linio{' fl4/hircraft Dynamics Model’,d,’outin’) ; % 7nvy
— linio(‘fl4/Controller’,1,’in’) 1; % d
@ N B = Llinlft{'£14‘,linios, TunedBlocks); P
2 [ PR -t LI [xin;dl —> y= /a7y 4
H \ Ta0 = LFE(H,C);
X \
10 - - T10 = [0 0 0;1 0 0] + [1;-1) * TaD;
\
. Lt
20 - 1421
\ Lt o e daabdoLly
80 N
' Y
i ! '
| ‘ LN goood
40 p 3
10 102 10 102 10
2200\
—_—
20 5
blkdiag(l,1/L§,beta);
blkdiag(l,LS); 2205
Wout * T10 * Win;
T10.InputName = {'r', ‘na’,’d’};
T10.CutputName = {'y’,'e’};
linios = [...
Linio("£14/Aizcraft Dynamics Model’,d,”inout’) ; ... 3 7ury
linio{ £14/Aircraft Dynamics Model’,3,’inout’) 1; % q 2210
H = linlft(‘£14’, linios,TunedBlocks);
80 1£E(R,C);
T20 = SO;

(22
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