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LOI GIOL THIRU

MATLAB 1a mjt phin mém dang duge dng dung rat réng rii ¢ nhidu truong
dai hoc lén trén- the gidi. MATLAB L bt phan mém riat tign dung cho cac nha
khoa hoc, cic ky st va sinh vifn cac triong khoa hoc ty nhién, khoa hoc ki thueat va
kinh t& MATLAB duge stt dung déc biét thuan lgi dé giai hé phuong trinh, tinh toan
trén ma tran.

MATLAB 13 106t mdi trudng rat manh & phan tich va téng hop cic hé didu
. khién ty déng. D€ chay trong méi tritong MATLAB, hitu da ¢6 wot s5 phin mim
nhu CSAD, SIMULINK, SIGNAL....

Trong huéng din thi nghiéin mé hinh hoa cac hé théng diéu khién ty dong
(tap 1) nay. ching t6i st dung SIMULINK chay trong méi truing MATLAB.
SIMULINK 1a viit tit clta Simulations link - nghin 13 mé hinh hoa lién két.
SIMULINK bao gom nhidu khdi thu vién duge diti trong SIMULINK Block
Library: gdm rat nhiéu cac khéi dude lp s8n &8 phuc vu cho viée lap cac so dé md
phong. ‘

SIMUILINK rat thich hgp véi cac bai toan mé phong dong hoc. cic hé thimg
didu kbién tit dong, truvén dang dién, co khiv.v.., va gidi cac hé phidng trinh vi
phin tuyan tinh, phi tuyén.

Tai liéu nay gom 3 chuong :

Chuong I: Hudng dan sit dung SIMULINK. Phan nay sé hudng dan cach thim
nhap phan mém va cic thao tac cu thé, nhdm giip cho ban doc nhanh chong dwa
duge mé hinh bai toan cin giai 1én may tinh, s phong va nghién citu ching.
Chudng I: Phuong phap mé hinh hoa hé théng diéu chinh tit déng..

Chudgng 111: Néi dung thi nghiém.
Trong philn nay gdm cac bai thi nghiém yéu ciu sinh vién can phai hoan thinh :

Bai 1: Nghién citu . cac khau ding hoc dién hinh.

Bai 2: Nghién citu cac mach tuosng duong.

Bai 3: Khao sat tinh 3n dinh cua hé théng DCTD tuyén tinh biug phumg phap
phan bd nghiém

Bai 4: Nghién citu cac hé thang bing phuong phap khéng gian trang thai.

Bai 5: Nghién citu cac phuong phap hiéu chinh hé théng DCTD.

Bai 6: Nghién citu tu dao déng trong hé thong phi tuyvén.

Viéc st dung MATLAB -SIMULINK con rat mdi mé, nhung ching téi thay
day 1a mét céng cy manh va rat tién  dung dé md hinh hoa cac hé théng i déng.
Tai ligu nay duge viét gin Lién véi xay dung ciac bai thi nghém, nhim phue vu kip
thoi cho céng tic huén huyén va nghién ciu. Tai lidu do déng chi Nguyén Ting
Cuang chi bién va cac dong chi 1.8 Chung, Nguyén thi Lucng, Phan vin Tt tham
gia bién soan, Tai lidu la mdt phan trong cac két qua nghién citu theo dé tai cip
nha nuée mi s6 KHCN-KC- 01.09.01 thudc dé tai KHCN-KC- 01.09 do déng chi
Nguyén Dic Luyén chi tri.

Tai lien khé cd thd tranh diide cac sai sot, vi vay chomg téi mong mnén nhan
dude ¥ kién démg gp cira cice ban doc.

.
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CHUONG I

HUGNG DAN SU DUNG SIMULINK

1. St dung SIMULINK d& xay dyng nhitng md hinh don gian.

D& sit dung chuong trinh MATLAB SIMULINK, viéc dau tién phai khéi dong

- Simulink nInhi ciac bude md ta trong cac muc trinh bay duéi day:

1. Nhay vae biéu tuwgng MATUAB, xuat hién cita s8 1énh nhu hinh 1:

FDU >>1

Hinh 1

2. G6 SIMULINK vao vi tri con tré nhap nhay trong ctia sé 1énh va an phim
Enter. Ltic nay xuit hién cita s6 thu vién cac khéi cua SIMULINK nhut hinh vé

2:

g N T O S T e I 2 T 5

Sourc Sink Discre Linea Nonline Connecti Extr

SIMULINK Block Library (Student Edition Version 1.0)

Hinh 2

& hinh trén, nhin vao thanh Menu Bar ta thay dong chit:

File, Clipboard, KEdit,  Optlions, Simulation, Style.

dé la eic Menu theo chién ngang. phuc vu cho qua trinh mé phong.



' 'y"'NEW : CTRL 4+ N
Vitrf nha OPEN: CTRL + O

3. Bim chufjt vao menu File xudt hién man hinh 1énh sau:

File Chpboard Edlt ()ptlons Simulation Style.

chugt CLOSE: CTRL 4+ W
SAVE CTRL + S
SAVE AS...
IPRINT ... CURE 4 1P

PRINT_SETUL...
EXIT MATLADB CIR +Q

})e tao mé hinh mdi, chon Iénh New trong menu File, Simulink sé tao ra cua
s6 Untitled dé lap md hinh cdn mé phéng.

:*T] : UNTITLED:!' v A
FILE CI. ll?ﬁ(ﬁii—i}_"r—lill '33'1'_3—15}\-3 SIMULATIONS STYLE

4
p— . . riryian T p Pl 1 | N ' v
"-“ k - R LS et I > I__

Tuy theo y(-u cAu (l.hl hai Loan hodic & do ctia hé thong can mo phong, ta
chon trong thnt vién khéi cia SIMULINK céc khai can thiél, sau dé ué1 ching
theo sd dé cAn mo hinh hoa, ra 1énh cho may lam viée dé nhan duu: két qua.

D& md hinh hoa hé théng theo phudng phap ciu tric thi cAn phai cé cac
khdi tao ra cic tin hi¢u diu vio, cac khol méd phuug cac khiu dong hoc, cic khoi
dé quan sat tin higu d.m va, cach lién két guh cdc khéi dé 6 thé ndi chung
tudng ang véi s dd ciu tric, phai tao ra lénh dé hé thong bit dau Tam viée, 1énh
ghi cac két qua chia viéc md hinh hoa.

Dudi diy s& gioi thidu vé cac ndi dung trén, va chi dung ¢ miic dé  gidi
thidu cac khdi thudng st rlunﬂ nhét, dé mé hinh hoa, khi cin cac thong tin chi tidt
hon xin hiy tham khan quyén " SIMULINK, céng cu dé mo phoug cac hé
dOong hoc'.



a. Cac khoi tao tin hiéu dau vao:

. Cac khdi tao tin higu diu vao: Duge 14y tit khoi thuy viégn Sources
nim trong cita s6 Simulink, nhay chudt 2 14n vio khé Sources, SIMULINK
cho ta tht vién cac khéi tao tin higdu diu vao : Signal Sources Library.

Signal Sources Library: Cung cAp cho cac loai ngudn Lin hidu.

Constant: Tao dai lugng khong doi.

- Sin Wave: tao ra song hinh Sin.

Signal Generator : Tao ra cic dang séug khae nhau.

Pulse Generator: Tao cic xung ¢6 cac chu kg didu hoa.
Band-limited White noise: Tao va tap triing.

Chirp-Signal: Tao ra sing hinh sin vdi tan s6 ting dan.
Clock: Cép thai gian mo hinh hoa,

Digital clock: tao thai gian mé phéng vdi thai gian trich man xace dinh.
Repeating Sequence: Lao {in hidu tuy ¥ 1ap lai theo chu ky.
Step Input: tao ham bude.

Random number: Tao cic s ngdu nhién phan b8 chudn v.v...

Trong SIMULINK . thﬁ’i Sources duge bd tri nha hinh vé:

Signal Source Library

@ 12:34 AA/
Clock Digital Clack

) — Repealing
aoor } Senuence

1

-— Conslant
Signal

oy 1L
) m g!] Gern‘:::or

-

£ira Waye Step In;n!
I urditled mat }‘ | v E\}m
T T FIUI'F_-- e
Vrom File Workspace Chirp Signal
. - . .
MmN
Pandom Rond-Lanited
Humher Viilta Holss

b, Cac khoi md phdng cac khiivu dong hoc .

Dugce 1ay tit khoi thu vién Linear, vd khéi thu vign Nolinear nim trong clta so
SIMULINI{. . :

Thu vién Linear: Cung cdp cho ta cac khoi bidu dién cac ham ftuyén tinh
chuan : ' o
Sum: Tao ra téng cun cae ludng vao.
Derivalive: LAy vi phan theo thai pian cda Lin hidu vio. .
Integrator: Tay tich phin tin higu vio.




Gain: nhin lugng vao cia khéi véi hé s6 tu dat.

Transfer Fen: Bieu didn ham s6 truyén tuyén tinh dang: 1/ (T's+1),

Matrix Gain: nhan lugng vio vai ma trin,

¥  x - A ~ : s Iy e

State - Space: Diéu dién hé thong trong khing @ran trang thas tuyén tinh.
I : . e A 'y ta 1y N

Zero-Pole: Biéu dién ham sd truyén theo khai nicm Zero (didm khong)

Pole(difdm cyo) ...

Trong SIMULINK , th' vién Linear cé dang:

Linmar Library

g
4 b
Sum Inner
Product

{oe} |

Int

Gatn

carater Derivalive

>[>:- ,[K I > 1.317

Maliix Slider
Gain Galn

0 Ty
1 EICYET)

Ttansior Fen sero.Poln

x' = Ax+Bu T
¥y = Cx+Du

_Ela~Space

Thu vién Nolinear: Cung cAp cho ciic dang haun phi tuyén tinh:

Abs: Biéu dién gia tri tuyét ddi chin lugng vao.

Blacklash: mé binh hoa hoat dong coa hé c6 ving hd.
Combinaterinl logie: 1iéu di@n bing chan ly.

Coulombic Fricton: Mo hinh hoa gian doau tai didi khong cla diic

tuyén tinh.

Dead Zone: M ta viing khéng nhay cam.

Fcn : (ing dung bidu thitc nhat dinh cho lugng vio.

Limited Integrator: Tich phin dudi cac miic xac dinh.

Logical Operator: Thuc hién thuil toat’ Logic dd1 vdi lugng vio,
Loolk-Up table: Thuc hién tuyén tinh timg khuce 461 vii ludoug vao.
Product : Thue hién phép nhin lugng vao.

Quantizer: Gian doan higng vio trong khoang (hai gian xac dinh.
RateLimiter : Han ch& pham vi thay déi cha 1in hidu.

-

Relay: Chuyén lugng ra gitia hai gia tri.

Sign : Chuyén ddi lai dAu chia tin hidu vio.
. 2 .a - N
Switch : Chuvén mach giita hai lugng vao.

*tinh

Transpaort Delay: Giit chiim lugng vao theo gia tri thai gian cho trude.
2-D Look-Up Table: Bidu didn tuyén tinh titng doan ctia hai Tudngy vio.
Variable Transport Delay: Giit cham lugng vao vdi khoang thai gian

bhién d.

%



