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3ACTOCYBAHHSA ®IJIBTPA KAJIMAHA U1 BUMIPIOBAHHA
MNOTOYHUX KOOPANUHAT OB’EKTIB YIIPABJIITHHSA

8.1. Il.nan npoBeeHHsI MPAKTHYHOIO 3aHATTS

1. 3rigHO cBOro BapiaHTy 0OpaTH CTPYKTYpPHY CXE€MY CHCTEMHU aBTOMATHYHOTO
ynpaBiiHHs (Ta61.8.1) Ta mapamerpu 1iei cxemu (1ab11.8.2).

2. 3pobutu po3paxyHok ¢inbTpa Kanmana.

3. BukoHaTu MOJenI0BaHHS CUCTEMHU YNPABIIHHA 31 CIIOCTEpIrayem.

4.1To0ynyBatu rpadikyd BUMIPSHOTO 1 TOYHOTO BUXIJIHUX CUTHaNIB KoopauHaT OY
Ta 3alIyMJICHHOTO 1 OI[IHEHOT'O 3HAYEHHSI BUXO/ly CUCTEMH.

5. [lopiBHATHU Tpadiku Ta 3p0OUTH BUCHOBKH.
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Ta6:1.8.2

Bapi-| No [lapameTpu JJAaHOK CTPYKTYPHOI CXEMH
AHT [CXC- Ko To Kl Tl Kz Tg K3 T3 K4 T4 K5 T5
MU
1 |15|7.3]0.2] - |0.2]4.0] - |0.5] - | - |0.2]0.7] -
2 |13 |5.0] - |1.0/0.2{4.1]0.8| - |0.3]0.2| - |0.1|0.2
3 |111]0.4] - |0.4/1.0|2.2|0.6] - |2.3|0.1] - |2.0/0.1
4 9 105 - | - 10.4/2.5] - |15 - | - |0.5/5.7] -
S 7 |1.4| - |1.0] - |8.7]0.1]0.7|0.2] - |2.5/0.5]0.1
6 5 |0.3| - |7.7]0.3|3.6] - |1.5] - |8.1] - [9.0/0.8
7 3 |4.8] - |2.5/0.1/0.5]|0.2|0.6/0.1]1.5] - [1.5]|0.2
8 1 [10| - |7.1]0.5]|5.0/0.1] - |2.0/0.5]0.2|0.3|0.1
9 2 |2.1/0.5]1.5]|0.3/0.8] - |1.0{1.0|0.1] - |0.5]|0.1
10 | 4 [3.8/0.2|7.7|1.3|70| - | - [0.4{1.2] - |2.0]|0.3
11 | 6 |0.1] - [9.5|0.2|2.5/0.5|0.8|0.3]|0.1| - |0.3] -
12 | 8 |1.2|0.1]9.5|0.5/1.0|0.1]0.5/0.1] 2 | - |0.1] -
13 | 10 |2.7| - |3.5|1.0/2.7|{1.3]|4.8/0.7|0.3|1.5/0.5] -
14 |12 |5.2| - |0.7|1.0|5.3]0.7|0.1| - | - |2.5/0.1] -
15 | 14 ]1.1|3.0|0.9] - [3.5]0.2|1.2|0.7]|0.1] - |3.6]0.1
16 | 15]2.1/0.3] - |0.6/8.5] - |1.7| - | - |0.4/0.1] -
17 | 13 ]2.7| - |1.5]1.7|8.3]2.9] - |0.7]0.5] - |0.2]|0.1
18 |11 ]0.7| - |0.3]0.4/1.6]|1.2] - |0.4/0.2] - |2.6]|0.1
19 | 9 10.2| - | - |0.6/7.5] - |0.6] - | - |0.8/0.9] -
20 | 7 |7.5] - |1.0] - [3.2]0.2|9.5]|0.1] - |0.5]8.2|0.2
21 | 5 |0.1] - |2.1|0.5|5.1] - [7.5] - |3.9] - |5.0/0.6
22 | 3 |1.8] - |8.5/0.5]/1.5]|0.3|0.5]|0.5|5.0 - |9.5/|0.1
23 | 1 |2.1] - |5.0/0.2]10]0.3| - |0.5|3.0/0.8]0.1]0.5
24 | 2 |0.5/0.8]|0.7|0.1]1.5] - [1.0]|0.2|0.5| - |8.5|0.1
25 | 4 [12]0.1]0.1]0.5]100 - | - |0.5]0.1| - |4.6/0.1
26 | 6 |0.2] - |7.5/0.1/2.5|0.1|5.0|0.7|0.2| - |0.2] -
27 | 8 16.9/0.3|4.1]0.7(7.3]|0.2|3.8/0.5|3.3| - |0.2] -
28 | 10 |2.5] - |2.9]1.0(9.5|1.4/9.5/0.4{0.1{0.2|1.0] -
29 |12 10.2| - |0.2{1.0/5.3|0.2|0.2| - | - [{1.1]0.1] -
30 | 14 |2.8|2.0|1.8| - |7.5]|0.6/7.2]/0.2|0.2| - |3.6/0.1
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8.2. [lpukiax BUKOHAHHS 3aBJAHHS MPAKTUYHOTO 3aHATTHA

Jlicmune npoepamu Mooenro8anis
Sysl=ss(tf (100, [1 1 1001));
U=0ones (1000,1); % BXiOgHMM CUTIHAJI OIMHUYUHUNM CTyIIeHEeBUN
priyive 1000 Bimjmikim
T=linspace (0,10,1000)"'; % BexTOop uyacy Binm 0O mo 10 c 1000
BioyiikiBm
Y=1sim(Sysl,U,T); % MOIeJioBaHHS TOUHOI'O BUXONY CUCTEMU
YN=Y+0.05*randn (1000,1); % Buxinm 3 mymom CK3 0.05
figure; plot(Tr,U0,'-9g',T,Y,'-b',T,¥YN,'-r"); grid on; %
rpadik BX1OHOTO Ta BUXIOHOTO CUTHAJY CHUCTEMU
xlabel ('YHac, c'); ylabel ('AmvniaiTyna BUX1IOHOT'O CHUT'HAJY,
B');
[A,B,C,D]=ssdata(Sysl) % BMBOIMMO 3HaAUeHHSI MaTPMULb
CUCTEeMU
P=ss (A, [B B], C, [D D]) % OynmyemMo cucremy i3
cpoTeplrauem
Kest=kalman(P,0.1,0.05)
YK=1lsim(Kest, [U YN],T);
cuctemu B OGunbTpl KanmaHa
figure; plot(T,U,'-9g',T,Y,'-b',T,¥YN,"'-¢x'",T,YK(:,1),"'-C");
grid on; % rpabdik BX1OHOTO Ta BUXI1OHOTO CUIHAJly CUCTEMU
xlabel ('Uac, c');ylabel ('AMnniTyna BUX1OHOTO CUTHAJIY,
B');

bynyeMmo binbpTp KanmaHa
PO3PaxXOBYEMO OLI1HKY BUXOOY
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Pezynomamu moodenroganmsi
A =
-1.0000 =-12.5000

8.0000 0
B:
4
0
C:
0 3.1250
D:
0
a =
x1 X2
x1 -1 =-12.5
X2 8 0
b =
ul uZ2
x1 4 4
X2 0 0
c =
x1 X2
vl 0 3.125
d =
ul uZ?
vl 0 0

Continuous—-time model.

a =
x1 e x2 e
x1l e -1 -20.26
X2 e g -11.14
b =
ul vyl
x1l e 4 2.483
X2 e 0 3.56
c =
x1l e X2 e
vyl e 0 3.125
x1l e 1 0
X2 e 0 1
d =
ul vyl
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vyl e 0 0
x1l e 0 0

X2 e 0 0
I/0 groups:

Group name I/0 Channel (s)
KnownInput I 1
Measurement I 2
OutputEstimate O 1
StateEstimate O 2,3

Continuous—-time model.
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Puc.8.1. IlopiBHSAHHS BUMIPSIHOTO 1 TOYHOTO 3HAYCHHS BUX1HOT KOOPAMHATH
CUCTEMHU YyTpaBIiHHA: 1- 6XiOHUl cueHar,

2- 8uxio 3 wymom, 3 - MOYHULL 8UXIO cuCmeMU
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Puc.8.2. ITopiBHSHHS TOYHOTO 3HAYCHHS, BAMIPSHOTO 3HAYCHHS
Ta pe3yJabTary oiliHoBaHH GuTbTpoM KaiMaHa BUXIJIHOT KOOPAMHATH CUCTEMHU
ynpaBiiHHs: 1- exionuticuenan, 2- 6uxiosutymom,
3 —oyinxasuxoodycucmemuypinompiKanmana,
4— mounutisuxiocucmemu
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8.3. KonTpoJbHi 3antuTaHHS

4.1 o sBnsie coboro dinmpTp Kammana?

4.2 SIxi pynukmii € B makeri Matlab mst cuaTesy dinsrpa Kaamana?

4.3 Slki ocHOBHI OJIOKM BXOJSTh B CTPYKTYPHY CXEMYy OTPHMaHHS OIIIHOK
koopauHat OY?

4.4 11lo Take Matpuiist BUMiproBaHHs H?

4.5Ha3BiTh MaTpuill 00’ €KTa KEPYBaHHS.
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