Thi nghiém DKTD (C) Huynh Van Kiém

BAI THI NGHIEM 1 ;: UNG DUNG MATLAB PHAN TiCH CAC
HE THONG DIEU KHIEN TU DONG

Matlab 1& mét trong nhiing phdn mém théng dung dé giai cac bai toan diéu khién ty déng.
Nh& chay trén méi trudng Windows, MatLAB c¢6 thé lién két dugc véi cac phan mém Uing
dung khéac , c6 thé dung chuang trinh soan thao Notepad hodc Winword dé trinh bay ké&t
qua , tdc do tinh toan nhanh . Hon niia, Matlab c6 tinh nang dé hoa rdt manh va cung cép
cho ngudi st dung nhiéu phuong thtic lam viéc nhu cé thé ra I&nh tryc ti€p ti clia s6 dong
I&énh ho&c soan thao thanh chudng trinh tinh toan lién két cac ham co s&n hay ty viét.

Matlab c6 thé xem nhu mot ngdn ngii 1ap trinh cho tinh toan todn hoc , c6 cu phap va lénh
dé hiéu va gan giéng Pascal hodc C nén dé sl dung. Hon niia, Matlab con cé thé lién k&t
véi cac ngdn ngii khac dé cé thé st dung kha nang tinh toan clia né trong cac bai toan diéu
khién thai gian thuc.

A. MUC DICH :

Trong bai 1. ta stt dung mot chuong trinh viét trén MatLAB d€ phan tich hé thdng tuyén tinh
qua céc ndi dung:

- Phin tich hé théng ty dong (HTTP) dung gidn do Bode, Nyquist.
- Khio sit hé¢ HTTD c6 hé s6 khuéch dai (HSKP) thay d6i ding quy dao nghiém s6.
O mbi phuong phip ta déu c6 vé dd thi qua trinh qui d6 (QTQP) d€ kiém tra.

Khi khdo sit quj dao nghiém sd, bai thi nghiém con c6 trinh bay cdch tinh HSKP cda
HTTD d€ c6 dic tinh qua do mong mudn.

B. NOI DUNG THi NGHIEM:

Chi st dung menu Phan tich cho sudt bai thi nghiém 1 nay, cAn tham khdo phin III — gidi
thich ¥ nghii clia tirng hang muc cia menu dé€ hi€u rd hon.

I. Khio sat h¢ thong ty dong dung gian dé Bode va Nyquist:

I.1. Muc dich : V& bi€u dd bién do va pha theo tin s6 ham truyén hé hd clia hé thdng phin
hdi 4m don vi. Trén d6 thi do dd du trit pha, bién d6 suy ra sy 6n dinh va chat lugng hé thong
kin.

1.2. Thi nghiém : Khdo hé thdng c6 ham truyén hd :

G(s)- 20
s(1+ 0,Is)(1+ 0,5s)
a.Nhdp ham truyén:

* Ding mouse nhin vao menu Phén tich cia cifa s§ Figure 1, nhin ti€p Nhap so lieu (tir ddy
thao tdc nay duge ky hiéu / Nhap sé li¢u). Chuyén qua qua ctra s6 command window:

HIén thi nhdc (prompt) Gé vao Ghi chii

Nhap vao da thic tf s6 > 20< enter >

Nhap vao da thitc mau sé > | pmult([1 0],[0.1 1],[0.5 1])<enter>

Nhap tin s6 dau ... < enter > dé 14y gid tri mic dinh
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Nhip tan sd cudi ... < enter > dé 14y gid tri mic dinh

b.Xem do dw trit bién dé va pha:

* Xem dd du trit bién pha bing menu / Xem thong so h¢ thong / Do du trit bién pha, ghi
nhan k&t qua vao muc II.1.a cda bdo céo.

c.Vé va in gidn do Bode:

* Goi bi€u d6 Bode : Xem bi€u dd0 Bién — pha biing menu / Bode /Bién do va pha .

= An ndt Lugi d€ ké 6 cho dd thi. CAn nhip chudt trdi vao titng khung db thi d€ chon trudc
khi Luéi.

= Vo menu File d€ in bi€u d6 Bode @€ 1am bdo cdo. Cin chi 16 cdch tim cic d6 du trit bién
pha ctia hé thong trén biéu db dugc in ra.
d.Vé va in gidn d6 Nyquist:

= Goimenu / Nyquist / Biéu dd Nyquist .

=  Dung nit 4n “ Pit truc” d€ chinh lai bi€u d6 sao cho thiy r6 viing can di€m — 1: 4n nit
“Pat truc”, chuyén qua command windows d€ nhap thong s6 d6 thi cin thiét.

* Inbi€u d6 Nyquist &€ bdo cdo, Trén bi€u dd cin chi rd do dy trit bién pha cda hé thong.

e.Vé va in qud trinh qud dé hé thong kin dé kiém tra:

* Ding nit 4n “HG / Kin” d€ chuyén ham truyén tir HT hd sang HT kin.
= Diing menu / Pap iing qua do - Phuong phap ham truyén / Vé dap dng dé vé, c6 thé phai
diing menu /../ Thay ddi thoi gian cudi d€ thay ddi thdi gian khdo sit qué trinh qud do
sao cho do thi hgp ly.
II. Khio sat va thiét k& h¢ thong bing phuong phap QPNS :
II.1 Muc dich :
Phin nay c6 2 ndi dung:
- Khio sit dic tinh clia hé thong tuyén tinh c6 hé s6 khuéch dai K thay d6i, tim gid tri gidi
han Kgh clia K d€ hé thong 6n dinh. Kgh 1a hé s6 khuéch dai d€ hé thdng c6 nghiém s6 nim
trén truc 4o.

- Ciing trong phan nay, ta tinh chon K d€ hé thdng c6 cip nghiém s6 khdng ché (cic cuc clia
ham truyén hé kin dnh hudng chii y&u dén dic tinh qua do) c6 thong s6 cho trudc.

Véi mdi hé thong, ta déu vé dic tinh qui d6 hé thdng kin v6i diu vio ham nac d€ kiém tra.

I1.2 Thi nghiém : v& quy dao nghiém s (QPNS) ctia hé c6 ham truyén hd :

S) = Kis+1D 0<K<e

(s + 3)(s> + 8s+ 20)

Tim th va gid tri K d€ qua trinh qui d6 ctia hé thdng kin c6 tinh dao ddng véi tin s& dao

dong riéng w, = 4.

a.Nhdp ham truvén:

* Diing menu / Nhap s6 lieu rdi chuyén qua command windows:

Hién thi nhdc (prompt) G vao Chii thich

Nhip vao da thifc tf s6 > [1 1]<enter>
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Nhip vao da thitc mau s6 > | pmult([1 0],[1 3],[1 8 20]) <enter>

Nhip vao tin sd ... Dung khodng kh3o sdt tin s&

mic dinh ( 4n < enter >)

b.Xem thong sé ciia OPNS:

* Goi QDNS biing menu / Quy dao nghig¢m sé / Cac thong s6 cia QDNS, ghi lai cic thong
s6 clia QDNS trinh bay trong command window vao bdo c4o thi nghiém (Muc I1.3.a).
(d€ y cach biéu dién s6 ddu chdm dong - 0.25 + 1.39 i 1a -2.500 ¢ — 001 + 1.390 & + 000 i ).

c.Yé ODNS:

Nhan mouse vao menu / .. / Khao sit tréen ving K : Nhap vao ving thong s6 K ma ta mudn
khao sit nghiém so biang 1&nh : linspace:

Hién thi nhdc (prompt) Gdé vao Chii thich
Nhap K, gid tri ... > linspace (0,400)
<enter>

Nhan mouse vao / ../ Khao sat véi 1 gia tri cia K d€ xét sy 6n dinh clia hé thong § K=1

Nhap gia tri ctia K d€ tim 1< enter > Xem gi4 tri cic nghiém s6 & K = 1 trong

cac nghiém > command window.

Nhin cia K trén hinh (y/n) | y<enter> dé€ ddnh diu cdc nghiém tuong tng K = 1 trén
[n]> mit phing phic

Nhan mouse vao / ../ Khdo sat véi 1 gia tri cia K d€ xét sy dn dinh clia hé thong § K=400

Nhap gid tri cia K d€ tim | 400<enter> dé xem gi4 tri cdc nghiém s& & K = 400 trong
cdc nghiém > clra s6 Command windows.

Nhin cda K trén hinh (y/n) | y<enter> dé danh ddu cdc nghiém tuong tng K=400 trén
[n]> mit phing phic

Nhan mouse vao /../ Tim K giéi han :

Tim giao nhau cia QDNS | y<enter>
va truc 40 j® ? (Y/n) >

Ti€p tuc nhap vao céc gid tri K theo yéu cau 6 command windows. Ta sé tinh dudc th

Nhin cda K trén hinh (y/n) | y<enter> nhap y (yes) khi dong y gid tri th tim dugc
[n]>

d. Tinh K dé hé thong cé ddc tinh qud dé mong mudn :

Vi nghiém s6 phuong trinh dic trung hé thdng tw dong (HTTD) quyét dinh dic tinh qué trinh
quéi dd, ta c6 thé diing dd thi QPNS d€ thi€t k&€ HTTP c¢6 cdc nghiém sd thé hién mot dic tinh
cho trudc, & day la tAn s6 dao dong riéng Wn. Nghiém s6 clia hé thdng cin tim 13 giao diém cilia
QDNS clia HT va QD cac nghi¢gm sé c¢6 cuing W,. Chon diém gin truc 40 d€ nghiém sd nay
c6 tinh dao dong.

Hé s6 khuéch dai K dé€ hé thdng c6 tin s§ dao dong riéng Wy, bing 4 dugc ky hidu la
Kwn = 4 dudc tinh todn qua cac budc:
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e Dingmenu/../ Ve QP cac diém c6 cing Wn dé vé quy dao cic diém c6 w, =4 rad/sec:

Hién thi nhdc (prompt) Gé vao Chu thich
Nhiap Wn yéu ciu > 4<enter>

e Ding chudt 4n vio menu / . ./ Pic tinh HT tai mt diém cia QPNS. Qua command
window, an <enter> @€ c6 dudc con tré riéng cho phép 14y Pic tinh HT tai mot diém cia
QDNS trén cita s8 dd hoa Figure 1. An con tré vio giao di€m cia QP cdc diém c6 ciing
Wn =4 va QPNS di vé d€ c6 hé s6 K cin tim, ghi cdc k&t qua vao cdo cdo.

e. In OPNS : d€ 1am bdo cdo.

f. V& va in qud trinh qud do vdi K = 1 : Thyc hién tuong tu nhu muc 1.2.d dé€ c6 hinh vé
QTQD hé thong kin véi K = 1, dwa vao bdo céo.

g. Vé qud trinh qud do tuong ving vd K sao cho o, = 4 rad/sec:

e Nhip ham truyén tuong ¢ng vSi hé sd khuéch dai bing K A :ding menu / Nhap so li¢u
wn =

nhu sau :

Hién thi nhdc (prompt) Gé vao Chii thich

Nhip vao da thic ti sd > Ka)n p *[] 1]<enter> Kw p G day la gia tri tim dugc &
— n pa—

cau d. trén

Nhip vao da thdc mau s6 > | pmult ([1 0], [1 3], [1 8 20]) < enter >

e Vé qua trinh qui d6 : thyc hién tuong tu nhw muc 1.2.d dé cé dd thi QTQP.
e In QTQP nhin dudc. C6 thé thay ddi thdi gian khdo sit bing menu /. ./ Thay ddi thoi
gian cudi d€ c6 dd thi QTQP r5.

C. HUGNG DAN SU DUNG CHUGNG TRINH :
Hai cita s6 Command window va Figure 1 ( menu va dd thi ) luon déng thdi dugc md.

Sau khi m§ mot menu cia ctra s6 Figure 1 cAn chuyén sang cita s6 Command window dé
nhap s6 liéu , xem sd liéu hay cdc thong bdo. Sau mdi 1an nhap s6 liéu hodc chay chuong trinh
phéi 4n phim <enter> thoét ra khdi phan vira méi chay (khdng cin dgi hét dong hd cit) sau d6
mdi tr§ vé cita s6 Figure 1 d€ goi ti€p menu can khio sat .

Cilra s6 Figure 1 dung dé€ vé& hoic goi cdc chuong trinh tinh todn thong qua cic menu
pulldown. C6 hai menu : PHAN TICH va THIET KE hé thong tu dong va cdc ndt 4n (button)
cho cédc thao tic can thiét.

Menu PHAN TICH cho phép xét &n dinh hé thdng bing cic phudng phap biéu d6 Bode ,
Nyquist, vé QDNS, va dya vao cdc dic tinh tin s6 nay dé danh gid chit lugng hé thong. Menu
nay duoc st dung trong bai thi nghiém 1 nay.

Menu THIET KE ding d€ tinh todn cdc bo hiéu chinh hé thdng tuyén tinh, s& dugc dé cap
dén trong bai thi nghiém 2.

Cic niit diéu khién trong cita sd Figure 1 c6 tinh toggle: nhin vio 1an thit hai s& huy bd tic
dung cda 1an nhan trude. C4c nit nay mdi lic chi tdc ddong 1én db thi dang tdc dong , cAn bAm
chudt trdi vao hinh vé cin chon d€ bi€n né thanh tic dong va dung nit Luéi dé ki€m tra.
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CAC NOI DUNG CUA MENU PHAN TiCH :

Nhap sé ligu :Bao gdm ham truyén d€ khao sit trong chuong trinh va khodng tin s cho khio
sat dic tinh tdn s6, sau khi mé menu Nhap sé liéu cin chuyén sang Command window
dé nhap da thic tr va miu s6 cda ham truyén theo 2 cich :

+ Nhap cdc hé s clia da thic theo thit ty bic n cho d&n bac 0.

Vi du : M4t da thitc c6 dang .

a,s" +a;s" +a,s" P +a,

Nhép nhu sau:

>> Nhap vao da thic tis6 :  [apajay...ay] < enter >.

+ N&u da thic § dang tich sd cic tdng, mdi thira s6 dudc coi 1a 1 da thifc con  nim
trong ngoic vudng , cic thira s6 lién k&t v6i nhau bdi hAm pmult.

Vidu : Pa thic : s(s+1)(3s+2)(s+3)

Nhép nhu sau :

>> Nhap vao da thic tit s6 : pmult ([ 10],[ 11],[32],[13]) < enter >.
Céch nhap trén dugc tng dung cho tit ci cic phan khao st .

GHI CHU :

1. Riéng phan khio sit bing phuong phip QPNS, K 13 bi€n chay nén dugc xem nhu
ham G(s) nhan v6i K . Khi nhap ta nhap da thifc tf va miu clia G(s) nhu trén . (Khong
nhap K, vi K 1a mot chit, khong phai 1a sd ).

2. Khodng tin s6 khao sit dugc bi€u dién & dang s6 mii clia 10 : tin s& 100 rad/sec
dugc nhap biang +2, vi 100 = 10 2 , 0.01 rad/sec tuong tng v§i -2

Thay ddi thong sd : Menu nay cho phép thay d6i cic thong s6 clia bai todn cin khio sit, nhu :
Bi¢n d6i ham truyén hé/kin : ding cho vé qu4 trinh qui do
Tan so khao sat : Khi cdc di€ém cAn quan sdt nim ngoai pham vi tin s kh3o sat, ta phai
nhép lai pham vi nay.

Thoi gian tré
Truc toa do : Cin thay ddi truc toa d6 d€ d6 thi c6 dang hop Iy hon.
Dang biéu dién hinh

Xem cic thong so he¢ thong : Chuong trinh tinh todn gitip cdc dic trung clia hé thong hay cho
phép xem lai thong s6 hé thong dang khdo sit, bao gdm :

Do dy trit bién - pha,... Cho bi€t cdc thong s6 tinh todn do dy trit bién pha , tin so cit,
®. , ®_, . Khi chuong trinh thong bdo cdc d6 dy trit bing 0 hay inf hay d€ trong

c6 nghid 12 cdc di€m c6 dic tinh tuong ’ng nim ngoai viing tan s& khio sdt @@ chon,

cAn nhap lai khodng tan s& khdo sit.

Cuc va Zero : clia hé thong dang dudc khdo sit.

Ham truyén dang khao sat

BODE : Vé bi€u d5 Bode trén man hinh : Bi€u d6 bién d hoic bi€u @6 pha hoic c6 thé xem
cting mot lidc ¢4 bién pha , ta chi viéc nhAn mouse vao menu can thi&t
Bien do
Pha
Bien do va Pha

NYQUIST :

Biéu do NYQUIST: Vé dudng cong G (j®) va c6 thé tinh todn toa do bat ky mot di€m
nao trén dudng cong .

T
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Gia tri tan s trén bidu dd : Cho bié't tin s ciia mot diém trén biu ¢4 Nyquist, xac dinh
bing chudt.

Thong so trén bidu dd : Liét ké cdc gid tri ciia G(w) clia ving 1an can mot diém ciia bidu
dd x4c dinh biing chudt.

Quy dao nghieém s : Sau khi nhap s6 liéu , sinh vjén thuc hién cdc budc khdo sit trén menu .
Cic thong sé ciia QPNS : Thuc hién cic bugc tinh todn trude khi vé QPNS , tinh cic cuc
va cic zero .nghiém & K =0 va K= oo gbc tiém cin , di€m cit cla tiém cin vdi truc
thuc , gbc t61, diém tach nhip,...

Khio sat trén viing K : Cho phép khio sit quj dao nghiém trén bat ky mot viing gid tri
Knao dé .

Vi du : Mudn v€& quy dao nghiém s§ trong ving K tir 0 d&€n 100 ta chi viéc nhap vao :
linspace ( 0, 100 ) < enter >.

Tim K giéi han : P€ tinh Ky chi cAn nhap vao viing khdo sit 1a khodng gi4 tri K trong

d6 c6 thé c6 K g, . NEu trong khodng d6 khong tim thdly K, , chi can nhap lai ving khio

sat mdi.
Khao sat véi mot gia tri K : Cho phép tinh cdc nghiém tai bt ky mot gid tri K ndo ma ta
muén.

Vi du : Mudn biét tai K =5 nim & dau trén QPNS chi viéc nhap K = 5 vao ta sé ¢6 cic
nghiém va vé cic di€m nay 1én mit phing phifc.
Hai menu sau cho phép phép tinh K va cdc nghi€ém tai & , @ theo yéu cau .
Vé QP cic diém ciing h¢ so tit zeta
Vé QP cac diém cung tin so dao dong Wn
Pic tinh HT tai mot diém cia QPNS : Dung mouse nhin vao bit ky di€m nao trén
QDPNS ta sé c6 cic gia tri K tai di€m d6 va gia tri nghiém s6 tuong Gng .

Tinh Laplace ngugc clia ham truyén : Pay 12 mot hinh thiic d€ tim QTQP ctia ham truyén.
Vé ham Laplace ngugc
Thay déi thoi gian cudi
Xem dif ligu trén biéu do

Pap @ng Qua dd - Phuong phap Ham Truyén : Bao gdm cic menu :
Bi¢n ddi ham truyén hé/kin : Vi s6 liéu khio sat dic tinh tin s6 ludn 12 ham truyén hé
hé ( c6 phan hdi Am don vi ), cAn phai ddi thanh hé kin d€ vé ddp dng.
Vé dap ing
Thay d6i thdi gian cudi : Thay ddi khodng thdi gian khdo sit QTQP khi khodng khio sat
hién tai khdng phu hgp.
Céc dac tinh qua do : Chuong trinh tinh cho ta cc thong s6 ciia QTQD nhu thdi gian tré |
thdi gian ting 1én , thdi gian xdc 1ap , do vot 18 , thdi gian tai dinh vot 16 .

P4p ng Qua do - Phuong phap Ma tran : Tuong ty nhu trén nhung v6i diu vao 12 ma trin.
Nhap so lieu : Cdch nhap ma trin:
Mot ma tran duge bi€u dién trong mot ngoic vudng , cic s6 han trong mot ham clia ma
tran dudc vi€t cich nhau mot dau nhic , gitta hai hang dugc cdch nhau bdi mdt ddu chdm
phdy ().

0 1
Vidu:chomatrin: A=
-5 -1

Nhiapnhusau: A=[01:-5-1]
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Cac hang muc khdo sdt tuong ty nhu phuong phap ham truyén .
Vé dap dng

Thay déi thoi gian cudi

Xem ham truyén he thong

Cac dac tinh qua do

Cac gia tri rieng

Xem ¢ ligu trén biéu dd
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