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Loi n6i dau thi nghiém CAD (Computer-
Aided Design)

Loi néi dau thi nghiém CAD (Computer-Aided Design)

Cung véi su phét trién nhanh chéng ctia may tinh, CAD (Computer-Aided Desgin) duoc
xdy dung ngay cang hoan thién va ung dung trong hau hét cic linh vuc khoa hoc k¥
thuat. Poi voi chuyén nganh Dién tir, nhiéu phan mém CAD cho phép thiét ké mach, mo
phong va vé mach in mét cach nhanh chong va hi¢u qua nhu OrCAD/Pspice, Multisim
(Electronics WorkBench), MicroSim, ExpeditionPCB, ...

Tuy nhién, day 1 cac phan mém dong goi chi duge img dung trong chuyén mén hep 1a
Dién ttr, n6 khong cho phép 1ap trinh mé phong cac hé thong dong (Dynamic systems)
bét ky khéc. Vi vay, chuong trinh dao tao moén CAD cho sinh vién Di¢n tir chuyén nganh
Vién thong va Tu dong hoa da huong to1 phan mém Matlab. Day 12 mot ngdn ngir lap
trinh cap cao dang ngudn mé, nd hd tro rat nhiéu thu vién chic nang chuyen biét tur
To4n hoc, Kinh té, Logic md, Truyén théng, Diéu khién tw dong, ... dén diéu khién phan
ctimg cho cac thiét bi. Pong thoi, nd cho phép ngudi sir dung bd sung cac cong cu tu
tao 1am phong pht thém kha ning phan tich, thiét ké va mo phong cac hé thdng dong
lién tuc va rdi rac, tuyén tinh va phi tuyén bat ky. Véi nhitng wu diém ndi bac ctia minh,
Matlab di dugc nhiéu truong Dai hoc hang dau trén thé gidi ap dung va giang day.

Tham vong thi nhiéu nhung trong pham vi 30 tiét thyc hanh, chung ta chi c6 thé dé cap
dén nhitng van d€ co ban nhat. Hy vong tur d6 sinh vién ty nghién ctru, hoc hoi dé cé
thé thiét ké va md phong cac mo hinh Hé thong Vién thong hay cac Hé diéu khién tur
dong. Bong thoi cling ndm so lugce vé cac phan mém mo phong mach va vé mach in nhu
Multisim, OrCad,...

Gi4o trinh ndy gom 7 bai, mdi bai 5 tiét. Sinh vién chon 6 bai dé thyc tap:

1. Thao tac trong ctra s6 1énh cua Matlab.

2. Ham va Script files.

3. Symbolic va Simulink.

4. Mb hinh hé théng Vién thong. (sinh vién chuyén nganh VT)

5. Mo hinh hé thong Diéu khién ty dong. (sink vién chuyén nganh PKTP)

6. Tao giao dién trong Matlab.
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7. Thiét ké - Mo phong va v& mach in (cdc sinh vién khéng chon bai 4 hodc 5)

Mic du da hét stc cb géng, song do trinh do han ché cua nguoi viét ma nhiéu van dé
chéc, chua duogc trinh bay tot cling nhu chug bo cuc hop 1y. Xin chan thanh cdm on moi
v kién dong gdp cua sinh vién va cac ban dong nghiép.

TcAD, thang 11 nam 2003

Nguyén Chi Ngon

bia chi lién hé:

B6 mon Vién thong va Tu dong hoa

Khoa Cong nghé Thong tin, Pai hoc Céan tho

01 Ly Ty Trong, Tp. Can tho, tinh Can tho

Tel: (71) 831301 Fax: (71) 830841

Email: ncngon@ctu.edu.vn

URL: http://www.cit.ctu.edu.vn/department/ac/ncngon.html[link
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Thao tac trong cira so 1énh ciia Matlab

THAO TAC TRONG CUA SO LENH CUA MATLAB

MUC TIEU

Bai thi nghiém nay gitp sinh vién lam quen nhanh véi Matlab 6.5 bing céc thao tac don
gian trén ma tran, vecto, bi€u thurc toan hoc, cac I¢nh do6 hoa, ..., thuc hién ngay trén
cura sO Iénh (command window) cia Matlab.

THAM KHAO

[1]. Nguyén Htra Duy Khang, Bai giang mén CAD, B mon Vién thong & Tu dong hoa,
khoa Cong nghé thong tin, Pai hoc Can tho, 2001.

[2]. The Mathworks Inc., Matlab Notebook User’s Guide, 2003.

[3]. Nguyén Hoai Son - DS Thanh Viét - Bui Xuan Lam, Ung dung MATLAB trong
tinh todn k¥ thuat, Tap 1, NXB PHQG Tp. HCM, 2000

[4]. Nguyén Hitu Tinh - Lé Tan Hung - Pham Thi Ngoc Yén - Nguyén Thi Lan Huong,
Co s¢ Matlab & tng dung, NXB KH va Ky thuat, 1999.

[5]. http://www.facstaff.bucknell.edu/maneval/help21 1/exercises.html

[6]. http:// www.glue.umd.edu/~nsw/ench250/matlab.htm

THU'C HANH

T cira s6 1énh ciia Matlab, sinh vién 1an luot thuc hién cac thao tac sau:

Ma tran

Pé tao ma tran trong Matlab ta chi can liét cac phan tir ciia ma tran trong cip ddu ngoic
vuong ([...]). Cac phan tir trén cung hang dugc phan biét bdi dau phay (,) hodac khoang
trang (space). Cac hang cua ma tran, phan cach nhau boi dau cham phay (;). Vi du, nhap
ma tran A c6 4 hang, 4 ¢0t nhu sau:

>>A=[163213;510118;96712;41514 1]

>> size(A)
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Dé truy xuat dén tirng phan tir cia ma tran ta dung chi s6 phan tir tvong tng. Vi dy, phan
tir & hang thur 2, ¢ot thu 3 cia A 1a A(2,3).

>> A(2,3)
1. Choma tran A=[24 1; 6 7 2; 3 5 9], sinh vién dung cac 1énh can thiét dé:

« Lay dong dau tién cia ma trin A.

« Tao ma tran B bang 2 dong cubi cung cia A.

« Tinh tong cac phan tir trén cac cot ciia A. (goi y: tinh tong cac phan tir trén cot
1: sum(A(:,1))).

« Tinh tong cic phan tir trén cac dong cua A.

2.Chomatran A=[2797;3156;8125], sinh vién giai thich két qua cua céc 1énh
sau:

Al
. A1 4)])

A([2 3],[3 1])

reshape(A,2,6)

A()

. [A A(end,:)]

A(1:3,:)

. [A G A(L:2,)]

sum(A)

sum(A')

. [[A;sum(A) ][ sum(A,2) ; sum(A(:)) | ]

AN S R I ol e

p—

I 0 -1 1
3. Giai hé phuong Ax=b, véi: A= 2 5 3 |vab=| 1 [ Goiy:x=A\b.
3 -1 0 -2

Vecto

Vecto thyc chat ciing 1a ma trén c6 kich thude (n x 1) hay (1 x n), nén ta c6 thé tao ra
vecto nhu cach tao ra ma tran. Ngoai ra, c6 thé dung mot s6 cach sau:

>>x=0:0.1:1
>>y=linspace(1, 10, 20) % vecto 20 phan tu cach deu nhau tu 1 den 10

>>z=rand(10,1)
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1. Cho vecto x =[3 1 579 2 6], giai thich két qua cua cac 1énh sau:

* x(3)

* x(1:7)

* x(1:end)

* x(l:end-1)

e x(6:-2:1)

* x([16211])
e sum(x)

2. Sinh vién hay tao mdt vecto x c6 100 phén tir, sao cho:

_ :71;n+1
Xn = "2n-1) -

Goi y: Tao vecto n c6 100 phan tir tir 1 dén 100, ding toan tr ddu cham (.) dé xac dinh
X.

Cac da thirc

Céc da thirc trong Matlab duoc mo ta bang cac vecto hang véi cac phan tir ciia vecto
chinh 1a cac hé s6 cua da thuc, xép theo thir ty s6 mii gidam dan. Vi dy, da thitc m =

s*-s3+4s52-55-1 duoc biéu dién la:
>>m=[1-145-1]

Pé xac dinh gia tri cta da thire, ta dung 1énh polyval. Vi dy, xac dinh gid tri cta da thiic
tai diém s=2:

>>polyval(m,2)
Pé xac dinh nghi¢m cua da thuc, ta dung 1énh roots. Vi du:

>>roots(m)

1. Cho phuong trinh x2—4x+5=0, giai phuong trinh theo 2 cach, cach 1 — tinh delta theo
phuong phép cd dién, cach 2 — ding ham roots, hiy so sanh két qua.

+ Cachl:
>>a=1;

>>b=-4;
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>>¢=5

>>x1=(-b+sqrt(b”2-4*a*c))/(2*a)

>>x2=(-b-sqrt(b"2-4*a*c))/(2*a)
+ Céach 2:

>>m=[a b c];

>>x=roots(m)

Hay thay d6i cac gia tri khac nhau cia a, b va ¢ twong tng trong 2 cach giai trén. So
sanh két qua va nhan xé&t.

2. Giai phuong trinh X°- 2x%+4x+5=0. Kiém chtng két qua thu duoc bang ham polyval.
Sinh vién c6 nhan xét gi vé két qua kiém chung.

3. Lap lai cau ? cho phuong trinh x1-2=0.

4. Sinh vién thir dung ham poly dé tao da thtc tir cdc nghiém cho trude.
>>help poly

Do hoa

Matlab ho trg ché d6 dd hoa rat manh, bao g@)m dd hoa 2D va 3D, véi cac truc toa do
tuyén tinh va phi tuyén bat ky.

Péhoa2 D
Db hoa 2D chu yéu dwa trén 1énh plot. Dé duoc giup d5, ta go:
>>help plot

1. V& db thi ham sé yi=sinx.cos2x va ham s6 y2=sinx2 trong [0-2x], trén cung hé truc
toa d0, ta 1an luot thuc hién nhu sau:

>>x=0:0.01:2*pi;
>>yl=sin(x).*cos(2*x); %nhan tuong tung tung phan tu

>>plot(x,y1)
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>>grid on %hien thi luoi

Sau khi thu duoc dd thi ham yl, dé vé y2 trén cung dd thi, ta thuc hién:
>>hold on %giu hinh, mac nhien la hold off

>>y2=sin(x.”2); %luy thua tung phan tu

>>plot(x,y2,’k’) %duong ve co mau den

>>axis([0 4*pi —1.25 1.25]) %dinh lai toa do hien thi

Ta c6 thé d3t nhin cho céc truc cling nhu tiéu dé cho db thi:
>>xlabel(‘Time”)

>>ylabel(‘ Amplitude’)

>>title(‘y1=sinx.cos2x and y2=sin(x"2)’)

>>legend(‘sinx.cos2x’,’sinx"2”)

ﬂ:?inx.cnsz:x and y2=sinx? :

-y - ._ _____ | — sinx.cosZ
sinx”
05F----5 i
L]
=
= !
= .
E |
= |
05p-------r .
1 :
0 1 2 3 4 5 B

Hinh 1.1 — Biéu dién do thi cac ham so trén cung hé truc toa do

2. Matlab hd trg rit nhiéu thudc tinh dd hoa, dé c6 thé kiém soét cac thudc tinh nay ta
can dung dén thé do6 hoa. Vi du:

>>close all
>>x=[0 12 3];

>>y=[041 5];
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>>h=plot(x,y)

h chinh 14 thé dd hoa cua ham plot, dé thé'ly céc thudc tinh d6 hoa, ta dung 1énh:
>>set(h)

Bay gio ta thur dat mot s6 thudc tinh dd hoa cho h.

>>get(h,”Color’, ‘r’) %dat lai mau do

>>gset(h,'LineWidth',6) %dat do rong duong

>>get(h,'Marker','v','MarkerSize',6)

0.5 1 1.5 2 2.5 3

Hinh 1.2 — Thay déi thugc tinh dwong biéu dién
Dir liéu dung dé vé duoc dat trong ‘XData’ va ‘YData’.
>> set(h,'XData',[0 1 1 3])
>>gset(h,"YData',[0 3 5 1])

Tir két qua nay, ta nhan thay néu dir liéu trong ‘XData’ va ‘YData’ bién thién theo thoi
gian, thi trén ctra s0 do hoa (figure) ta s€ thay hinh anh sinh dong ki€u ‘animation’.
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Hinh 1.3 - Thay doi dir liéu trong cvra s6 do hoa

3. Tuong ty nhu ham plet, sinh vién thir dung cac ham semilogx, semilogy va loglog
cho truong hop truc toa do phi tuyén.

4. Ngoai céc 1énh biéu dién duong cong trong toa d¢ Descartes, Matlab cling ho tro viée
v€ do thi ham so6 trong hé toa do cuc bang ham polar.

>>theta=0:0.05:2*pi;

>>r=sin(5*theta);
>>polar(theta,r)
90 1
150 0
18 0
210 30

240 545

Hinh 1.4 — Biéu dién do thi ham sé trong hé toa do ciee
Pé hoa3 D
Matlab cung cip phiéu ham v& d6 thi 3D, chéng han: p!0t3 - dung dé vé& cac dudng trong
kl}()ng gian 3 chi€u; mesh va surf - dung dé vé vat thé 3D (g0 help mesh va help surf
dé biet thém cac ham 3D co lién quan).
1. V& db thi 3D bang ham plot3:
>>t=0:p1/50:10%pi;
>>x=sin(t);
>>y=cos(t);
>>7=t;
>>subplot(121), plot3(x,y,z) %ve tren o thu nhat

>>grid on
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>>subplot(122), plot3(x,y,t.*2) %ve tren o thu hai

>> orid on

453 1
Hinh 1.5 — Vé d6 thi 3D bang ham plot3

2. V& mat paraboloid z=x2+y2 trong khong gian 3 chiéu:
>>close all

>>t=-5:0.1:5;

>> [x,y]=meshgrid(t); %dinh luoi ve

>>7=x.2+y. 2;

>> subplot(2,2,1), mesh(z) %ve mat luoi 3D

>> title('mesh(z)")

>> subplot(2,2,2), meshc(z) %giong mesh nhung co them duong vien
>> title('meshc(z)")

>> subplot(2,2,3), meshz(z) %co them luoi tren mat x,y
>> title('meshz(z)")

>> subplot(2,2,4), waterfall(z) %chi ve luoi theo 1 huong

>> title('waterfall(z)")
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. e
Hinh 1.6 - Vé mat paraboloid

sin sz + y2 . L
3.Vématz= 7.7 trong khong gian 3 chicu:
Xty

>>x=-8:0.5:8;

>>y=x;
>>[x,y]=meshgrid(x,y);
>>r=sqrt(x./2+y.2);
>>7=sin(r)./t;

>>surf(x,y,z)

=10 0

Hinh 1.7 — Mot biéu dién do thi 3D khdc

4. Sinh vién thtr v& mit tru z = \x* + * bing ham mesh va ham surf.
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TU CHON

1. Giai h¢ phuong trinh sau:
2x1+4x2+6x3 —2x4=0
X1 +2x2+x3+2x4=1
2xp+4x3+2x4=2
3x1-x2+ 10x4 = 10.

2. Chimg t6 rang (A+B)C=AC+BC, v6i:

10 -2 3 1 3 4
A=|20 4 |,B=| -10 2 vac=[ -
3 6 0 5
3. Sinh vién thtr v&€ hinh sau (Hinh 1.8):
(Hinh 1.8)

4. Ttr ctra s6 1énh ciia Matlab, nhap: demos. Chon MATLAB — Graphics — 3D-plots.
Chay chuong trinh demo nay.
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Ham va Script file

HAM VA SCRIPT FILES

MUC TIEU

Bai thi nghiém nay gitp sinh vién tiép can voi ky thuat 1ap trinh trong Matlab thong
qua viéc sir dung cac ham c6 san, xay dung cac ham moi dua trén cac cau trac if - for -
while va tim hi€u cach xay dung script files, lam co s& cho viéc 1ap trinh mo6 phong céc
hé thong Vién thong va Ty dong & cac bai sau.

THAM KHAO

[1]. Nguyén Htra Duy Khang, Bai giang mén CAD, B mon Vién thong & Tu dong hoa,
khoa Cong nghé thong tin, Pai hoc Can tho, 2001.

[2]. The Mathworks Inc., Matlab Notebook User’s Guide, 2003.

[3]. Nguyén Cong Pinh, Phan tich va tong hop cac hé thong diéu khién bang may tinh,
NXB Khoa hoc va K¥ thuat, 2002.

[4]. Nguyén Hitu Tinh - Lé Tan Hung - Pham Thi Ngoc Yén - Nguyén Thi Lan Huong,
Co s¢ Matlab & tng dung, NXB KH va Ky thuat, 1999.

[5]. http://www.mines.utah.edu/gg_computer seminar/matlab/

[6]. http:// www.glue.umd.edu/~nsw/ench250/matlab.htm

THU'C HANH
Ham va Script files trong Matlab déu duoc quan 1y duéi dang cac tap tin c6 phan mo
rong .m, thuong dugc soan thao bdi Matlab Editor. Khoi dong Matlab Editor bang mdt
trong cac cach sau:

« Nhip chuét vao biéu tuong

trén menu bar ctia ctra so 1énh.
* File - New — M-file
» Nhap vao biéu tuong Matlab Editor trén desktop (néu co).

Chung ta lan luot khao sat qui cach xay dung cac ham va script file. Sinh vién doc va
thuc hanh lan luot theo cac phan sau.
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Script files

Tap hop cac dong 1énh cua Matlab duogc sip xép theo mét cau triic nao d6 va luu thanh
file c6 phan mé rong *.m dugc goi 1a script file (file kich ban, file chuong trinh). Ta c6
thé chay file nay tur cura s6 lénh giéng hét nhu cac 1énh ciia Matlab. Céu trac ctia mot
script file nhu sau:

% %
Phan viét sau ddu ‘%’ & ddy diing cho 1énh help

% Théng thuong phan ndy mé td chire nang, cach sir dung,

% vi dy minh hoa hay nhitng lwu Y ddc biét ma tdc gia mong muon tro

% giup cho nguoi si dung.

[global ténbiénl, ténbién2, ... ] % Khai bdo bién toan cuc % (néu cd)
<cac cau lénh> % phan trinh bay cau lénh

1. Hay khéi dong Matlab Editor va tao mot script file ¢6 tén bai21.m, voi ndi dung nhu
sau:

% Doan script file nay hien thi loi chao trong 2s. Sau do
% hien thi logo cua matlab mot cach sinh dong roi thoat
close all

% —=mmmmmmm e Tao mot cua so do hoa --------==-====m=mmmcmmm e

figure('Color',[0 0 0],...
'Name','Welcome to Matlab Experiments',...
'NumberTitle','off,...

'MenuBar','none");
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text( 'String','Welcome to MATLAB,...
'Color',[.25 .25 .25]....

'Position',[0.01 .501]....

'Fontsize',32,...

'FontAngle','italic');

text( 'String',"'Welcome to MATLAB.,...
'Color','w',...

'Position',[0 .5]....

'Fontsize',32,...

'FontAngle',"italic');

axis off;

pause(2); % dung trong 2 giay

logospin

% ---- Thoat - xo0a cac bien trong workspace va dong cua so lai -----
clear

close

% ket thuc script file

Sau khi Iuu file nay, tir cua s6 1énh ctia Matlab, sinh vién hay nhép:
>>help bai2l

Dé thi hanh script file vira soan, hiy nhap:

>>bai2 1
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2. Soan thao script file ¢6 tén bai22.m dé lap biéu do6 tong s6 sinh vién Pién Tir - Tin
hoc tot nghiép tai khoa Cong nghé Thong tin, Pai hoc Can tho tir nim 1996 dén 2001
vo1 dir liéu nhu sau:

Nam | Ky sw Dién tir | Ky su Tin hoc

1996 | 38 48
1997 | 33 54
1998 | 36 120
1999 | 31 92
2000 | 60 110
2001 | 70 131

Noi dung cua script file nhu sau:

%

% Lap bieu do tong so sinh vien Dien tu — Tin hoc tot nghiep tai
% Khoa Cong nghe Thong tin, Dai hoc Can tho, tu 1996-2001
%

svdt=[38 33 36 31 60 70]; % sinh vien Dien tu

svth=[48 54 120 92 110 131]; %sinh vien Tin hoc
nam=1996:2001;

subplot(211), bar(nam,svdt);

title('Sinh vien Dien tu tot nghiep tu 1996-2001");
subplot(212), bar(nam,svth);

title('Sinh vien Tin hoc tot nghiep tu 1996-2001");
Colormap(cool);

%
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Thi hanh file nay tir cira s0 1énh. Sinh vién c6 thé dung 1énh help bar d¢ biét cac thong
sO cua ham nay va hi¢u chinh (tuy thich) mét s6 chtrc nang hién thi cia ham bar trong
file bai22.m.

3. Sinh vién hay tao mot script file c6 tén bai23.m dé v& cac dd thi trén hinh 2.1.

Sit dung cdc ham xdy dwng sdn

Matlab ho tro mét thur vién ham rat phong phu, xay dung trén cac giai thuat nhanh va co
dd chinh xac cao. Ngoai cac ham co ban ciia Matlab, tdp hop cadc ham dung dé giai quyét
mot ung dung chuyén biét nao dé goi 1a Toolbox, vi du: Xir Iy so tin hi¢u (Digital Signal

Processing), Piéu khién tu dong (Control), Mang Noron nhan tao (Neural networks), ...

Sinh vién xem lai gido trinh dé biét thém vé cac ham. Ngoai ra, c6 thé dung 1énh help
dé biét chirc nang cua toolbox va ham cling nhu cach thirc st dung chiing.

help <ten toolbox> % chuc nang toolbox

>>help control % liet ke ham cua control toolbox
help <ten ham> % chuc nang ham

>>help plot % chuc nang ham plot

Ta c6 thé tim kiém cac ham lién quan bang cach cung cip cho ham lookfor ctua Matlab
mot tir khoa:

lookfor <tu khoa tim kiem>

>>]ookfor filter % tim cac ham lién quan dén mach loc
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[-50 50]

(Hinh 2.1 — dung cho cau Ill.1.3)

1. Ham [Y I]=max(X) cho biét phan tir 1on nhat cua vecto (ming) X véi chi sé twong
ting 1.

>>help max
>>x=[159764];

>> [y,i]=max(x)

Nghia 14 phan tir thir i=3 ciia vecto x ¢6 gid tri 16n nhat, y=9.
2. Ham Y=exp(X), tinh %, két qua trd vé& cho Y.

>>help exp
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>>x=0:0.05:1;
>>y=exp(x);
>>stem(x,y) % giong ham plot nhung ve cho tin hieu roi rac

3. Gia st ta mudn diéu ché bién d6 song mang duogc truyén hai bing canh (Double
sideband transmission carrier Amplitude Modulation) véi:

« Tin hiéu diéu ché X=0.2*sin(2*pi*t) v4i t:0:0.01:10
» Tan s6 séng mang fc=620KHz

Sinh vién hay tim ham thich hgp va v€ tin hi€u thu duogc sau khi diéu ché, co dang nhu
hinh 2.2:

Hinh 2.2 — Tin hiéu thu dwoc sau khi diéeu ché bién do

Xdy dung ham

Viéc xdy dyng ham ciing duoc thuc hién twong ty nhu script file. Tuy nhién, ddi véi
ham ta can quan tam dén cac tham so truyén cho ham va céc két qua tra vé sau khi thuc
hién. C6 3 diém can luu y:

* Tén ham phai dugc dat trung véi tén file luu trir.

« Phai co tir khoa function & dong déu tién.

« Trong mdt ham c6 thé xay dung nhiéu ham con (diéu nay khong c6 trong script
file). Két thiic ham con phai c6 tir khoa end (diéu nay khong can trong ham
‘cha’).

Qui cach xay dung ham dugc mo6 ta nhu sau:

function [outl,out2,...]= tenham (inl,in2,...)

% Phdn ndy sé hién thi khi nguoi sir dung ding 1énh help tenham
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[global <ténbiénl, ténbién2, ...>] %khai bao bién toan cuc (néu co)
<Cac cau 1énh thuc hién ham>
outl=két qual %két qua tra vé ctia ham

out2=két qua2

% Cac ham con (néu co)
[ function [suboutl,subout?,...]= tenhamcon (subinl,subin2,...)
<Cac cau 1énh cta ham con>

end ] %tur khoa end khong can doi voi Matlab Version 6.x

1. Xay dung ham gptb2 dé giai phuong trinh bac hai ax>+bx-+c=0. Noi dung ham nhu
sau:

function [x1,x2]=gptb2(a,b,c)

% Giai phuong trinh bac hai ax*2+bx+c=0

% [x1,x2]=gptb2(a,b,c)

% Trong do: x1,x2 nghiem thuc hoac phuc

% a,b,c la 3 he so cua phuong trinh

%

% Vidu: [x1,x2]=gptb2(1,-3,2)

%

% Copyright 2003 Nguyen Chi Ngon TcAD - CIT - Cantho University
% Email: ncngon@cit.ctu.edu.vn

if nargin<3
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error('Vui long nhap du 3 he so cua phuong trinh'")

elseif a==

x1=-c/b;

x2=[1;

else

D =Db" 2 - 4*a*c;

x1 = (-btsqrt(D))/(2*a);

x2 = (-b-sqrt(D))/(2*a);

end

Sau khi luu file nay véi tén gptb2.m, sinh vién thir kiém chimg két qua:
>>help gptb2

>>[x1,x2]=gptb2(1,6,-7)

>>[x1,x2]=gptb2(2,7,14)

>>[x1,x2]=gptb2(0,4,3)

>>[x1,x2]=gptb2(1,6)

? Cho biét y nghia cta tir khoa nargin?

? Sinh vién hdy viét lai ham nay dé két qua chi tra vé nghiém s thyc.

2. Xay dung ham vdcongdb(a,m,methgd) dé v& mot sd duong cong dic biét trong hé
toa dO cuc, vdi a la ban lginh vam la so du?(‘)'ng‘cong; v€ trén cung tryc toa do. Truong
hop nay ham khong tra vé gia tri nén ta khong can bién ngo ra.

Tuy theo gi tri cia tham s6 ‘method’ ma ta v& do thi tuong tng:

Néu method = ’Becnulli’: V& dudng Lemniscat Becnulli: = a\|2c0s20]

Néu method =’ Astroit’; V& duong Astroit: r = a\|1 — ¥|
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Néu method = ‘Xoanoc’: V€ dudng xoadn oc: r = cosb + 1
No6i dung ham nhu sau:

function vdcongdb(a,m,method)

% Ve duong cong trong toa do cuc: vdcongdb(a,m,method)

% method = 'Becnulli' - Ve duong Lemniscat Becnulli:
% r=a*sqrt(abs(2*cos(2*theta)))

% 'Astroit' - Ve duong Astroit:

% r=a*sqrt(abs(1-sin(3*theta)/4))

% 'Xoanoc' - Ve duong xoan oc:

% r=a*cos(theta)+1

% Voi: a-ban kinh; m-so duong cong ve tren cung he truc
% Vi du: vdcongdb(0.5, 4, 'Becnulli')

%

% Copyright 2003 Nguyen Chi Ngon, TcAD - CIT - CTU
% Email: ncngon@cit.ctu.edu.vn

if nargin<3

error('Vui long nhap du 3 thong so cua ham')

else

theta=0:0.01:2*pi; method=upper(method);

switch method

case ' BECNULLT'

r=a*sqrt(abs(2*cos(2*theta)));
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case '"ASTROIT'
r=a*sqrt(abs(1-sin(3*theta)/4));

case 'XOANOC'

r=a*cos(theta)+1;

otherwise

error("Chon: "Becnuli", "Aristod" hoac "Xoanoc"')
end % end of switch

% ve do thi

close all; figure('Color','w");

for k=1:m

hold on

rl=r*k;

mau=[rand(1,1) rand(1,1) rand(1,1)];
h=polar(theta,rl);
set(h,'color',;mau,'LineWidth',2);

axis equal;

end % end of for

hold off;

axis off

end % end of if

Sinh vién hiy kiém chtng lai hoat dong ctia ham, vi du:

>>help vdcongdb
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>>vdcongdb(1,5,”Becnulli’)
>>vdcongdb(1,5,” Astroit’)

>>vdcongdb(1,5,”Xoanoc’)

>> vdcongdb(1,5,’saikieu’)

>> vdcongdb(5,’becnulli’)

>>

3. Xay dung ham dudoan() dé du doan két qua sau mdi 1an tung mot xic xic dong nhat,

6 mat. Noi dung ham nhu sau:

function dudoan()

% Du doan ket qua sau moi lan tung ngau nhien mot xuc xac 6 mat
% Chuong trinh lap lai cho den khi nguoi su dung khong doan tiep
%

% Copyright 2003, Nguyen Chi Ngon TcAD - CIT, Cantho University
% Email: ncngon@ctu.edu.vn

tiep ='y'"; sai=0; dung=0;

disp('Chao mung ban den voi Casino nay!')

while(lower(tiep)=="y")

doan=input('Moi ban du doan ket qua (1-6):');

kqua=tungxx;

if (doan ~= kqua)

disp('Xin loi, ban da doan sai!")

sai=sait1;

else
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disp('Xin chuc mung!")

dung=dung+1;

end

tiep=input('Ban muon choi tiep("y"/"n"):");

end

disp(['Dung ' num2str(dung) ' trong tong so ' num2str(sai+dung) ' lan doan'])
% subfunction --------------

function mat = tungxx()

mat=floor(6*rand(1,1))+1;

% end

Sinh vién thir str dung ham nay va cho biét sy khac nhau giita script file va ham khong
c6 tham s6 vao.

TU CHON
1. Viét chuong trinh tim nghiém thuc ctia phuong trinh béc 2.

2. Viét chuong trinh in tam giac Pascal n dong trong man hinh d6 hoa véi n dugce nhap
tr ban phim.
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Symbolic va Simulink

SYMBOLIC VA SIMULINK

MUC TIEU

Hiéu mot cach co ban vé hai cong cu manh va hiru hi¢u cua Matlab, d6 1a Symbolic va
Simulink, dé tr d6 sinh vién co6 thé ty minh phat huy cac chirc nang cao hon cua hai
cong cu nay trong tinh todn va mo phdong hé thong.

THAM KHAO

[1]. The Mathworks Inc., Matlab Notebook User’s Guide, 2003.

[2]. Nguyén Hoai Son - B6 Thanh Viét - Bui Xuan Lam, Ung dung MATLAB trong
tinh toan k¥ thuat, Tap 1, NXB PHQG Tp. HCM, 2000

[3]. Nguyén Chi Ngon, Bai thi nghiém K§ thuat mé phong trong Diéu khién tu dong, Bo
mon Vién Thong & Ty dong hoa, khoa Cong nghé thong tin, Pai hoc Can tho, 2002.

[4]. Nguyén Cong Pinh, Phan tich va téng hop cac hé thong diéu khién bang may tinh,
NXB Khoa hoc va Ky thuat, 2002.

[5]. http://www-h.eng.cam.ac.uk/help/tpl/programs/Matlab/Symbolic.html

THU'C HANH

Symbolic va Simulink déu chira thu vién chiic ning rat phong phu, bai thi nghiém nay
chi c6 thé dé cap dén nhitng gi goi la co ban nhat. Ttr do, sinh vién c6 thé ty minh nghién
cliru va phat trién ti€p.

Symbolic

Phién ban méi nhét cua Symbolic toolbox dugc Mathworks gidi thiéu trong Matlab 6.5
vao thang 6-2003. D6 1a mdt thu vién toan hoc ki€u ky tu, dugc phat trién tir Symbolic
Maple cua truong Pai hoc Waterloo, Canada. B¢ c6 cai nhin tong quat vé cac chirc nang
cua Symbolic, sinh vién hay go:

>>help symbolic

Mot s6 ham thong dung cuia Symbolic:
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Tén ham | Chtrc nang Tén ham

diff Pao ham fourier
int Tich phan ifourier
taylor Khai trién Taylor laplace
det Dinh thirc ctia ma tran laplace

numden | Tt va mau cta phén sb ezplot
subs Thay bién sym bang tri s6 | ezpolar
dsolve | Gidi phuong trinh vi phan | ezmesh

solve Giai phuong trinh dai s6 | ezsurf

Chtrc nang

Bién doi Fourier

Bién d6i Fourier nguoc
Bién doi Laplace

Bién do6i Laplace nguoc

V¢ ham, ? plot

V& ham, toa d6 cuc ? polar
V& mat ludi ? mesh

Vé mat ? surf

Dé bién dd6i mot sd, mot bién hay mot dbi trong nao do6 thanh kiéu Symbolic ta c6 thé

st dung mot trong cac cach sau:
>>s=sym(A)

>>x=sym(X)

>>syms X y z % khai bao két hop — x, y va z 13 bién symbolic

1. Tinh dao ham bang ham diff ciia symbolic: Néu S 1a biéu thirc symbolic thi:

diff(S) dao ham cua S theo bién tu do
diff(S,’v’) dao ham cua S theo bién v
diff(S,’v’,n) dao ham cap n cua S theo v.

Vi du: Tinh dao ham cuay = sinx.

>> syms X % khai bao x la bien kieu symbolic
>> y=sin(x"3);

>> z=diff(y) % dao ham cua y

7=

3*cos(x"3)*x”"2 % sinh vien kiem tra ket qua
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>>pretty(z) % hien thi dang quen thuoc
3 cos(x3 ) X2
>>ezplot(x,y) % ve y theo x

x=x, ¥ = sinix*)

Hinh 3.1 — Vé a6 thi ham symbolic
2. Tinh vi phan bang ham int - Néu S 14 biéu thirc Symbolic thi:

int(S) tich phan khong xac dinh cta S theo bién mic nhién (mudn biét bién mic nhién
nay ta dung ham findsym).

int(S,v) tich phan khong xac dinh cua S theo v.
int(S,a,b) tich phan x4c dinh cua S trén can [a,b]

int(S,v,a,b) tich phan xéc dinh cta S theo v trén can [a,b]

12x%(19+1252
Vi du: Tinh IJ—ldx

0 7(x2 + 1)
>>syms X
>>8=2*¥x"2*¥(19+12*x"2)/(7T*(x"2+1))
>>y=int(S,x,0,1) % tich phan S theo x trén can [0,1]
>>subs(y) % d6i sang kiéu s6
3. Giai hé phuong trinh bang ham solve:
>>help solve

>>syms X y
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>>[x,y]= solve('x"2*sin(x"2)-3*y=T7",x+y=1)

Sau khi thu dugc nghiém x va y, sinh vién hay thay vao 2 phuong trinh trén va nhan xét
két qua.

4. Vé mat 3D béng ham ezsurf: Vi du vé mat S =f(x,y) = 1—+2+L2 trén mién xac dinh:
Xy

-5<x<8§; -2n<y<2m.

>>syms X y
>>S=y/(1+x"2+y"2)
>>ezsurf(S, [-5 5 —2*pi 2*pi])

01 47)

m*
iy 'ﬂm Il'l'll.'!;qt:;:
Eﬂ\ﬂﬂ%\.“m% s

AN

Hinh 3.2 — Vé d6 thi 3D cho ham sé symbolic
Simulink
Simulink 5.0 (Simulation and Link - R13) dugc MatWorks gi61 thi€u vao thang 6 nam
2003. N6 cho phép phan tich, m6 hinh héa va md phong cac hé thong dong tuyén tinh
va phi tuyén, lién tuc va ro1 rac mdt cach truc quan trong moi truong giao tiép do hoa,
bang cac thao tac chudt don gian. Co thé néi, khong tan dung dugc Simulink 1a mdt thiét
thoi 16n cho nguoi lam cong tac mo phong!
Khai dong Simulink bang mt trong cac cach sau:

nhép: >>simulink

hodc nhap chudt vao
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trén menubar cua Matlab

Thu vién simulink hién ra nhu hinh 3.3:

Trudc tién, sinh vién hay nhap chudt vao cac thanh cudn cua thu vién dé co cai nhin
than thién vé simulink.

Tir ddy, dé co thé tao mo hinh bang simulink, hay:

« nhép chudt vao biéu tugng

cua thu vién simulink
* chon: File — New — Model trong Menu cua thu vién Simulink
* chon: File — New — Model trong ctra s6 1énh ciia Matlab

E! Simulink Library Browser
File Edit Wwiew Help

B

=10 ]

[ = =& Find ||

= gl Sirnulink

- E| ZDMa Reference Blockset

=

Dizcrete

Funchtionz & T ables

b ath

bl mmlie =

Hinh 3.3 — Cwa so chinh cua thu vién Simulink

E!untitled

File Edit Wew Simulation Format Tools

Help

=10l x|

D|E-”E§|JEE|SQ|H'}®|} llNDrmaI

=

Feady

[100% |

loded5s

Hinh 3.4 — Moi truong soan thdo cua Simulink
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Cira so nay (hinh 3.4) cho phép ta ‘nhap - kéo - tha’ vao timg khdi chiic ning trong thu
vién simulink. Vi duy, ddt vao day khoi ‘Sine Wave’ trong thu vién

1 Sources
cua
- Tl Simulink
(hinh 3.5):
[ Simulink Library Browser | =|0] x| =10] x|
File Edit Wiew Help File Edit Wiew Simulation
. - Handan For Ti Help
ag| Cnnhm.muﬂ L‘E‘l Hpligd| mat  Tools
| Discrete
# Functions A/M Repeati
Sequ...
| Math
3 Nonlinear 0ooo|  Signal -
] Signals & %=1 Ban Sine Wave
3 sinks 3
3| Sources ¥
- W COMa Referen
- N Communicatior Step
Lo B Cankenl Shecher e i
P I I b | T3 Hn'h:'.rmll

Hinh 3.5 — chy mot khoi tir thur vién
Sau khi dat tat ca cac khoi can thiét ciia mo hinh, ta n6i chung lai bang cach ‘nhap - gitt’
va kéo mot dudng tir ngd ra cua khoi ndy dén ngd vao cua khoi khac réi tha phim tréi

chudt, mot két ndi s& duoc thiét 1ap.

1. Xay dyng mo hinh hé thong xe tai:

by u
ifrictian)
m itz
- — — =y
- — — =y

Hinh 3.6 — M6 hinh xe tai

cho boi phuong trinh: m% =u — bv hay % = %(u - bv).
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Trong d6 m 1a khoéi lugng xe, u 1a lyc tdc dong cua dong co (ngd vao ciia mo hinh), b 1a
hé s6 ma sat va v 1a van toc dat dugc (ngd ra ctia mo hinh).

Xuéat phat diém cua viée xdy dung cic mo hinh hé thng tir cic phwong trinh vi phan
twong Ung la cac khoi tich phan (Integrator). Néu trong phuong trinh mo ta hé thong cé
vi phén béc n thi ta s& dit vio mo hinh n khdi tich phan, do quan hé I% = .

* M& mét clra 6 md hinh méi.

« Dit vao md hinh khéi ‘Integrator’ tir thu vién ‘Continuous’ va ké cac duong
thang ndi dén ngd vao va ngd ra cua khdi nay.

« Pit nhan ‘vdot’ (dv/dt) cho cho dudng ndi dén ngd vao va ‘v’ cho duong nbi
dén ngd ra bang cach nhap dp chudt ngay phia trén cac duong nay.

wd ot 1 W

=

Integrator

Tir phuong trinh hé thong ta thdy dv/dt (vdot) bang tich cua thanh phan (1/m) va thanh
phan tong (u-bv), nén ta thém khoi 1/m ngay trudc khoi tich phan:

« Pit vao khéi ‘Gain’ trong thu vién
| Math

« Nhip dup chudt vao khdi nay dé thay doi d6 loi thanh 1/m.
* Dat nhan ‘inertia’ cho khoi nay dé tugng trung cho quan tinh cta xe (nhap dup
vao nhan ‘Gain’ bén dudi khoi).

wiot 1 W
iy —

inertia Integrator

Bay gio ta dat khoi tong voi 2 ngd vao ‘+-¢, ngd vao ‘+’ s€ dugc noi voi u, ngd vao ‘-’
s€ dugc nodi voi thanh phan bv dé dugc (u-bv)

« Dit vao khdi ‘Sum’ trong thu vién

#1 Math
» Nhap dup vao khoi nay dé déi ngd vao tu ‘“++’ sang ‘+-’
u dot
i e gl | ¥
=
ineria Integratar

bé dugc thanh phén bv ta chi can dit thém khéi ‘Gain’ v6i do loi b:

« Dat khéi ‘Gain’ c6 d6 lgi b
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« Dit nhan 1a ‘damping’ tuong trung cho thanh phan luc can cua xe.

inertia Integrator

damping

bén day viéc xay dung mo hinh xe tai vdi ngd vao u va ngo ra v coi nhu hoan thanh.
Tuy nhién, d&€ mo phéng mo hinh nay, ta can dat thém khoi ‘Step’ vao u va hién thi v
trén khoi ‘Scope’

« DPiat khoi ‘Step’ trong thu vién
# Sources
bién d6 u ngay ngd vao.
» Dbat khoi “‘Scope’ trong thu vién
2| sirks

ngay ngorav.

I u oy wdot b— 1; w .,_l_l

Step inertia Integrator Scope

du

damping

Nhé ring m, b va u 1a cac bién can dugc gan tri trude khi mé phong.
>>m=1000

>>b=50

>>u=500

Thoi gian mod phong hé théng tuy thudc vao thong sé ‘Stop time’ trong menu
‘Simulation—Simulation paramrters’,gia st dit 120 (Hinh 3.7).

Dé chay mo phong, ta co thé thyc hién bang 1 trong cac cach:

« nhip chudt vao biéu tuong

trén menubar cua mo hinh
* chon: Simulation — Start
e Ctrl-T
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Nhép dip vao ‘Scope’ dé xem két qua mo phong.

=4 Simulation Parameters: untitled =10 x|

ZFolver | Wrokspace I.l'l:ll Diagnn:lsti-::sl Advanced

Real-Time Wakshop |

Simulation timea

Start time: | 0.0 Stop time: I 120.0

Salver options

W

Type: I‘Jariahle-step j Iu:u:le-fkﬁ (Dormand-Frince)

(1

hiax step zize: auto Relative toleranca: | 1e-3
Min step size: auto Abzolute tolerance: | aute

Initial step size: | auto

Output options

Refine output Refine factor:

JIT

1!

Ok | Cancel Help | Apply

Hinh 3.7 — Thay déi théng s6 mé phong

2. Xay dyng mé hinh hé thong diéu khién vi tri motor DC cho bdi phwong trinh vi phan
sau:

2
PO _ 1. . do
_2_J(Ktl dt)

dr

di 1 . do
e Z( —Ri +V— KeE)
Trong do:

J=0.01 Kgmz/ s’1a moment quén tin cua rotor

b= 0.1 Mms 12 hé s6 ma sat cua cac bd phan co khi
K =Ke=K¢=0.01 Nm/A 14 hang s sirc dién dong
R = 10 ohm 12 dién tro day quan

L =0.5H la hé s6 tu cam

V la dién ap dat 1én cudn day ctia motor

0 1a vi tri truc quay (ngd ra ctia moé hinh)
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11a dong dién chay trong cudn day cua motor.

T’/{E

A L
Jﬁvﬁ_f'-‘fw-\_
+ +
' v -
b

Hinh 3.8 — M6 hinh toan hé diéu khién vi tri motor DC

Quan sat timg phuong trinh mé ta hé thdng ta thiy cdu tric cua chung ciing tuong tu

nhu phuong trinh ctia cau 2. Sinh vién 1an luot thye hién trén timg phuong trinh dé duoc
(hinh 3.9):

Clmotor ST

File Edit Wiew Simulation Format Tools Help

- ] difdt 1 i
+ P fiL I T a—

Sum Inductance

5

tegrator

d2(theta¥dt2 [ dithetaydt
i1 - —

Inertia Integrator

F100% | | lodeds 2
(Hinh 3.9)

Két hop 2 phuong trinh:

Dlmotor S [=TFY

File Edit wiew Simulation Format Tools Help

EI ' diddt 1 i
+ _
it =

Sum Inductance Integratar

a dZ(thetaydtz

Inertia Integratard

h}.—

damping

7 |dithetaydt
=

Re |100% lode45
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(Hinh 3.10)
Pit vao mé hinh khdi ‘Step’ dé lam tin hiéu tham khao, khéi ‘Scope’ dé quan sat dap
ung. Sinh vién hdy gan tri cho tat ca cac thong s6 cua mé hinh, thuc hién mo6 phong va

quan sat dap ung (Hinh 3.11).

Hay thay doi ngd vao mo hinh bang khéi tao xung vudng. M6 phong, quan sat két qua
va nhan xét.

TU CHON

. 2 s . .
1. Sinh vién hay tinh dao ham cap 2 cua ham y = xe(1 <) bang tay va kiém ching két
qua bang symbolic.

3 r s © 2
3. Tinh tich phan sau va kiém chimg két qua bang symbolic: [e *
0

=
File Edit Wew Simulation Formak Tools Help
[ s
Rezistance
= dirdt 1] i
i
Inductance Integrator
+ d2ithetayvdtz 1 dithetay'dt 1
A g = g = +|:|
Kt
Sum? Ineria Integrator Integrator2  Scope
b|<
damping
Ready 1100% | | lode45 i

Hinh 3.11 - M6 hinh Simulink hodn chinh cia hé diéu khién vi tri motor DC

3. Xay dyng md hinh hé théng xe Itra cho boi phuong trinh:

dle dxl
Ml? =F = k(x; —x3) — uM g~

d2X2 de
M27 = k(xy — xp) — uMhg—4;
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(Hinh 3.12 Photo courtesy: Dr. Howard Blackburn)
Trong d6 céac thong sb tuong trung nhu sau:
Mi=1 kg 14 khi lwong toa kéo;
M>2=0.5 kg 12 khdi luong toa khach;
k=1 N/sec 14 d6 cting 10 xo két nbi giita 2 toa;
F=1 N 1a luc tac dong cta dau may (ngd vao mé hinh);
1=0.002 sec/m 1a hé s6 ma sat lin;
g =9.8 m/s"2 1a gia tdc trong trudng

X1, X2 vi tri 2 toa (ngo ra).

x| - X, -

s
']‘{xl‘xz)

— - — -
i e

Hinh 3.13 — M6 hinh toan cua hé thong xe lira
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Mo hinh hé thong vién thong
MO HINH HE THONG VIEN THONG

MUC TIEU

Bai thi nghiém nay tim hiéu phuwong phap mé hinh héa mot hé théng thong tin don gian
nhu hinh 4.1:

Transmitter

Thing tin I3 hia ngudin I3 sira sai Biigu ché

trayEn i i *
+ Mén theo |L-law + M3 Harmming + AM/FM =
« Luong b hoa « Ma BCH . 45K B
. « M tich chip « QPSK =5

il Kl i
Thing tin | Gidimid ngl;ﬁn iidi md elra sal iFiai digu che

Receiver

Hinh 4.1 - Mgt mé hinh truyén tin tiéu biéu
Chung ta s& xir 1y tin hiéu ngudn (ma hoa, kiém soét 18i, diéu ché) va truyén qua mot
kénh truyén cé nhiéu sau dé khoi phuyc tin hiéu nhan dugc (gidi diéu ché, gidi ma) va
xac dinh xac suat 101 tin hiéu.
THAM KHAO
[1]. The Mathworks Inc., Matlab User’s Guide — Communications Toolbox, 2003.

[2]. Nguyén Hitu Tinh - Lé Tan Hung - Pham Thi Ngoc Yén - Nguyén Thi Lan Huong,
Co s¢ Matlab & tng dung, NXB KH va Ky thuat, 1999.

[3]. http://murray.newcastle.edu.au/uers/staff/eem{/EL EC352/notes.htm

THU'C HANH
Dé c6 thé thyuc tap tot bai thi nghiém, sinh vién can c6 kién thic vé Xir 1y so tin hiéu

(Digital Signal Processing), Truyén dir liéu (Data transmittion) va Co s& Vién thong.
Do d6, bai thi nghiém nay khong bat budc doi véi sinh vién chuyén nganh Tin hoc (néu
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c6) va sinh vién Dién tir hwéng DKTD. Trong truong hop do, sinh vién c6 thé chon bai
5 hoac bai 7 dé thuc tap.

Xay dung mo hinh hé théng thong tin nodi chung 1a mot viée rat 16n, voi nhidu van dé
can giai quyét. Do do trong pham vi bai thi nghlem nay ching ta chi c6 thé khao sat mot
s6 khau trong tong thé ciia mot hé thdng truyén thong.

H¢ thong théng tin lién tuc (Analog Communications)

Trong phan nay chung ta s& tim hiéu cac phuong phap diéu ché va giai diéu ché tin hiéu
lién tuc (Analog Modulation and Demodulation).

1. Piéu ché bién do séng mang bi nén hai biing canh (Double-Sideband Suppressed
Carrier Amplitude Modulation — DSB-SC): Phuong phap di€u ché nay dua theo cong
thirc sau:

y(t) = m(t)cos(2nfct+ec)

Trong d6: m(t) 14 tin hiéu ha tan (thong tin) dung dé diéu ché song mang tan sb cao c(t)
= cos(2nfct+qc) dé thu dugc tin hi€u diéu ché y(t).

Tin higu ha tan: mit) Tin higu digu ché: w(t)

Song mang o= cos(2nfttd,)

Hinh 4.2 — Nguyén tac diéu ché bién do

Ta c6 thé thuc hién phuong phap diéu ché nay trong Matlab nhu sau (sinh vién nén ghi
trong file .m d¢€ thuan tién cho viéc st dung lai & céc cau sau):

>>Fc=10; % tan s6 séng mang [Hz]
>>Fs=60; % tan sb lay mau dé mo phong
>>Fm=1; % tan sb tin hiéu ha tan
>>t=[0:1/Fs:3]; % time window
>>c=cos(2*pi*Fc*t); % tin hi¢u song mang
>>m=sin(2*pi*Fm*t); % tin hiéu ha tan 1Hz

>>subplot(311), plot(t,m) % v& tin hiéu ha tin
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>>subplot(312), plot(t,c) % v€ song mang
>>y=m.*c; % diéu ché
>>subplot(312), plot(t,y) % v& tin hiéu diéu ché
>>z=abs(fft(y)); % pho tin hiéu diéu ché
>>7=7(1:length(z)/2+1); % lay 1/2
>>frq=[0:1ength(z)-1]*Fs/length(z)/2; % frequency window
>>figure % new figure
>>plot(frq,z); % v& phd
« Sinh vién hiy quan sat phd tin hiéu diéu ché, va hay so sanh véi tan s6 song
mang.
* Thu dung ham amod ciia Communications toolbox thuc hi¢n cong viéc trén.
>>help amod
>>Y=amod(m, Fc, Fs, 'amdsb-sc'); % diéu ché

>>subplot(313),plot(t,Y)

Hinh 4.3 — Tin hiéu diéu ché bién dé
« Tuong tu nhu trén, sinh vién hay thuc hién diéu ché bién d6 séng mang bi
nén don bang canh (Single-Sideband Suppressed Carrier Amplitude Modu-
lation — SSB-SC). So sanh véi phuong phap diéu ché bién d6 DSB-SC.

2. Giai diéu ché bién dd: Co6 nhiéu phuong phap giai didu ché bién do. O day ta xét
phuong phap giai diéu ché dong bd (Synchronous Demodulation), &p dung cho phuong
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phap diéu ché bién do véi song mang bi nén SC (Suppressed Carrier) va phuong phap
di€u ché bién dd voi song mang duoc truyén TC (Transmission Carrier), theo mé hinh
sau:

Tin higu difu ché: y(t) L“;TI;I;?“ L mit)

Song mang cit)= cos(2nftt g,

Hinh 4.4 — Nguyén tdac giai diéu che bién do

Thyc hién giai diéu ché nhu sau (phai dam bao rang tin hiéu diéu ché y con trong
WorkSpace cua Matlab):

>>y mix=y.*c; % tron tin higu diéu ché véi song mang
>>[num,den]=butter(3, (Fc/2)/(Fs/2)); % low-pass filter tan s6 cit Fc/2
>>m_r=filter(num,den,y mix); % cho tin hi¢u da tron qua bd loc
>>close all %
>>plot(t,m) % v& tin hiéu ha tin ban dau
>>hold on %
>>plot(t,m_r,'r") % v& tin hiéu ha tdn vira hdi phuc
« Giai thich vi sao ta dung b6 loc thong thip véi tan s cat Fe/2. ‘ )
* Sinh Viél} hay quan sat va so sanh sy khéc biét gitra tin hi¢u giai di€u ché va tin
hiéu ha tan ban dau. Giai thich. q ‘ ,
* Thtr dung ham ademod ciia Communications toolbox dé giai di€u ché:
>>help ademod
>>M_R=ademod(y,Fc,Fs,'amdsb-sc'); % giai diéu ché
>>plot(t,M_R,'g")
H¢ thong thong tin roi rac (Digital Communications)

Trong phan ndy, ching ta s& thuc hién mo hinh mot hé thng truyén thong roi rac nhu
so d0 sau:
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Tinhigw ___ IMEhda|, |Ditu ché || Kénh uuyén || Cidi didu chE| | Gidimi | Tinhidu
Digital ECH QASEKE (rihifu Craussiar) QASE BCH Digital thu

Hinh 4.5 — M6 hinh mét hé théng truyén tin roi rac
Sinh vién can doc phan help cta timg 1énh hiéu va biét cach sir dung.
1. Tao tin hiéu nguon:
>>clear
>>close all
>>K=11; % chiéu dai tir tin (message length)
>>msg=randint(K*2,1); % tao tin hiéu ngudn (digital message)
>>subplot(411),stem(msg,”.”) % v& tin hiéu ngudn
>>ylabel(‘digital message’)
2. Ma hoa BCH:
>>N=15; %chiéu dai tir ma (codeword length)
>>code = encode(msg,N,K,'bch'"); %ma héa BCH
>>subplot(412), stem(code,’.”)
>>ylabel(‘BCH”)

3. Piéu ché QASK: Sir dung bo diéu ché s M-QASK véi M=16 (sinh vién can xem lai
1y thuyét vé bo diéu ché nay)

>>M=16; % multiple number

>>Fd=1; % tdc do nguon tin

>>Fc=10; % tan s6 song mang

>>Fs=30; % tan s6 1y mau

>>modu = dmod(code,Fc,Fd,Fs,'qask',M); % diéu ché M-QASK

>>subplot(413),plot(modu) % vé& tin hiéu diéu ché
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>>ylabel(‘QASK”)

4. Kénh truyen cé nhi€u: Tin hi€u sau khi diéu ché dugc truyén trén kénh truyén cé

nhidu tring Gaussian cong suat 0.1W.

>>std _value=0.1; % cong suat nhieu

>>modu_noise = modu+randn(length(modu),1)std value; % add noise
5. Giai diéu ché QASK:

>>demo = ddemod(modu_noise,Fc,Fd,Fs,'qask’, M); % giai diéu ché
6. Giai ma BCH:

>>msg_r = decode(demo,N,K,'bch'"); % tin hi¢u thu

>>subplot(414), stem(msg_r,”.”) % v& tin hiéu s6 thu duoc

>>ylabel(‘received message’)
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Hinh 4.6 — So sanh tin hiéu l‘/’Ll}’(ﬁl’l/I’Zh(_il’l
7. X4c dinh 16i:

>>rate=biterr(msg,msg_r,M)
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8. Sinh vién hay dung ham channel cia Communications toolbox dé mé hinh hoa kénh
truyén & bude 2. Lap lai cac qua trinh giai diéu ché va giai ma, so sanh két qua (luu :
bang thong cua kénh truyén phai du 16n).

TU CHON

1. Thyc hién diéu ché va giai diéu ché tan s6 FM véi Fm, Fc, Fs & cau I11.1.2.

2. Thuc hién mo hinh Digital Communications nhu hinh sau:

msg —=| MEhoa |=Difu ché|~KENN UYEN |~ |Gisiditu chéf=) Gifimd = o,
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Mo hinh hé thong diéu khién ty dong
MO HINH HE THONG PIEU KHIEN TU PONG

MUC TIEU

Trong bai thi nghiém nay chung ta s& tim hiéu phuong phap mé hinh héa mot hé diéu
khién tu dong, bao gom:

« Ham truyén va phuong trinh trang thai ctia hé thong
« Pap Gmg vong hd va dap g vong kin cta hé thong
« Xay dyng bd diéu khién PID
« Chinh dinh thong sb ctia bo diéu khién va khao sat dap ing cta hé thong.
Ham truyén,
Tin higu dat PID PT trang thai Bap ing

A + B3 Béitwong N
— 5 o e 5 3 -
Prigu khign Brigu khién
I — =

Hinh 5.1 — Mot mé hinh hé thong diéu khién tiéu biéu

THAM KHAO
[1]. The Mathworks Inc., Matlab Notebook User’s Guide — Control toolbox, 2003.

[2]. Pham Van Tén, Bai giang mon Co s Ty dong hoc, BO mon Vién Thong va Tu dong
hoa, khoa Cong nghé Thong tin, Pai hoc Can Tho, 2001.

[3]. Nguyén Cong Dinh, Phan tich va Tong hop cac hé théng Diéu khién bang may tinh,
NXB Khoa hoc va K¥ thuat, 2002.

[4]. http://www.engin.umich.edu/group/ctm

[5]. http://www.shu.ac.uk/schools/eng/teaching/rw/pidtutorial.htm

THUC HANH

Dé c6 thé thyc hién tot bai thi nghiém, sinh vién cin nam viing cac kién thirc co ban vé
bicu khién ty dong (Co s¢ tu dong hoc). Do do, bai nay khong bat budc doi véi céac sinh
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vién Tin hoc (néu c6) va cac sinh vién Pién tir theo huéng Vién thong. Trong truong
hop do6, co thé sinh vién da thyc tap bai 4 hodc sinh vién c6 thé chuyén sang bai 7.

Ham truyén va phwong trinh trang thdi ciia hé théng

Tror}g diéu khién tu dong, nguoi ta thuong biéu dién mot hé théng vat ly béng he‘lrp
truyén (transfer fu{lctiop) hay phuong trinh trang thai (state-space equation) cua qé (doi
v6i1 cac hé phi tuyén, dé dat duoc di€u nay, ngudi ta phai dung phuong phép tuyén tinh
hoa tirng doan).

Gia st c6 hé thong diéu khién téc d6 motor DC nhu hinh vé& 5.2 [4]. Trong d6:

J=0.01 kgmz/ s? 12 moment quéan tinh cua rotor

b= 0.1 Nms hé sb ma sat

K=K=K=0.01 Nm/Amp cac hing sb stc dién dong

R =1 ohm dién tro

L =0.5 H dién cam

[: dong dién chay trong cudn day ctia motor

V: dién ap trén hai dau cudn diy motor — ngd vao

0: vi tri truc — ngod ra

Hinh 5.2 — M6 hinh toan mot hé diéu khién toc do motor DC

Phuong trinh vi phan mé ta hé thdng nhu sau:
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1. Ham truyén: Bién d6i Laplace 2 vé ctia phuong trinh trén ta duoc:

S(Js+b)B(s) = KI(s)
(Ls+R)I(s) = V — KsO(s)

K

. 2 _ o__ XK
Suy ra: [(LS+R)(JS+b) +tK ]S @ =KV hay 5, (Ls+R)(Js+b) + K*

Biéu dién ham truyén nay trong Matlab ta thyc hién nhu sau (sinh vién nén luu thanh
file.m):

>>]=0.01;
>>b=(0.1;
>>K=0.01;
>>R=1;
>>[=0.5;
>>num=K; % tir s6 ctia ham truyén
>>den=[(J*L) ((J*R)*H(L*b)) (b*R)+K"2)]; % mau sé ham truyén
>>hamtruyen = tf(num,den)
» DBap ting budc vong ho:
>>step(num,den) % hoac

>>step(hamtruyen)

Siep Respors e

AmplRude
B B B E

15 S L E |

* DPap tng xung vong ho:
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K |
JUNT >
(L2 R (L B (b Ry K2)

Fulzse Scope
Ganarator Transfer Fon
>>impulse(hamtruyen)
Ipulie Respors e
Bid
Bz
mi
-
T oo
—
FE o
L
0.0
.oz
-]

-] -1 1 15 2 E&1 |

2. Phwong trinh trang thai: Dang tong quat:

X=A4X+BU
Y= CX+DU

v6i X 1a vécto trang thai, U 1a vécto tin hi¢u vao va Y 1a vécto tin hi¢u ra.

« Bién trang thai va phuong trinh trang thai: Tir phuong trinh vi phdn mé ta hé
thong, néu dat x, = 6va x, = i, ta co:

' b K
X, =——X,+—x,+0V b K
1 I ¥ R . —T T 0
- X+ 1V
L L : I L. 1L
Y = x;+ 0x2 40V Y=[1 D]X

« Biéu dién phuong trinh trang thai trong Matlab nhu sau:
>>]=0.01;
>>b=(0.1;
>>K=0.01;

>>R=1;
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>>1=0.5;
>>A = [-b/J K/J; -K/L -R/L]J;
>>B =[0; 1/L];
>>C=[10];
>>D=0;

* Dap tng budc vong ho:
>>step(A,B,C,D)

* DPap tng xung vong ho:
>>impulse(A,B,C,D)

3. Ta c6 thé chuyén doi qua lai giita ham truyén va phuong trinh trang thai bang lénh
sau:

>>[num,den]=ss2tf(A,B,C,D) % tir PT trang thai sang ham truyén
>>[A,B,C,D]=tf2ss(num,den) % tir ham truyén sang PT trang thai

4. Khao sat dap tng vong ho ctia hé thong dbi vai tin hiéu bat ky

I, = Sk Bu I L1
W » v = CxtDu

Sine Wave State-Space Scope
(Hinh 5.3)

Phai dam bao rang trong Workspace con bién hamtruyen ctia ciu 1, sinh vién cé thé
dung 1énh Isim dé khdao sat dap trng ctia h¢ doi véi tin hi€u bat ky. Gid su do6 1a tin hiéu
sin:

>>close all

>>t=0:0.1:2%*pi;

>>u=sin(pi/4*t);

>>]sim(hamtruyen,u,t) % mo phong dap ung voi tin hieu vao u
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Linear Simulalion Resulls

i

Ampltdde

B¢ diéu khién PID

Céu tric mot hé théng diéu khién PID nhu hinh sau:

+

Tin higu wao FID |== Diéitrong w Tin hifura

=z

Hinh 5.4 — So do khoi hé diéu khién PID

L s A A \ K; Kps* +Kps + K
Trong do ham truyén cua khau PID la: Kp+— + Kps = ——————

voi: Kp 1a d§ loi cia khau ti 1€ (Proportional gain)
K7 1a d6 loi ctua khau tich phan (Integral gain)
KD 1a d¢ loi khau vi phan (Derivative gain)

Viéc hiéu chinh phu hop 3 thong sé Kp, K1 va Kp s& lam ting chét lugng diéu khién.
Anh huéng cta 3 thong s6 ndy 1én hé théng nhu sau:

D. dng vongkin | T. gianting Vot 16 T.gianqua do | Sai s0 xac lap
(CL response) | (Risetime) | (Overshoot) | (Settling time) | (Steady-state em.)

Ke Giam Ta ng [t thay ddl T ng
K Giam Tang Tang Khdng xac dinh
Ko [t thay ddi Giam Giam Thay d6i it
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15
Cwershoot
105 | f .Y N ;
Tk ek ettt .. iy Snipe
DI - E T
: i 5-5 error
sl E settling time -
E rise time
04
u 1 1 1 1 1 1 1
0 oo o4 o045 0F 025 0% 035 04
Tme (sec)
1. B diéu Kkhién ti 1¢ P:
il : -
L2+ R b HI(b™ R KA2)
Step Frooportional Y-S Scope
controller

Hinh 5.5 — B¢ diéu khién ti 1¢ P

« Thyc hién trong Matlab: Ta c6 ham truyén cia motor DC nhu II1.1.1:
>>]=0.01;
>>b=(0.1;
>>K=0.01;
>>R=1;
>>[=0.5;
>>num=K;
>>den=[(J*L) (J*R)+(L*b)) (b*R)+K"2)];

Khi thém vao khau ti 1¢ P, ta ¢c6 ham truyén vong hd:
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Frooporional

controller
>>Kp=100;
>>numa=Kp*num;

>>dena=den;

K

(LI HI R (L b+ R K 2)

DT motor

numa

dena

Transfer Fen

Xac dinh ham truyén vong kin cia hé thong ta dung 1énh cloop:

>>[numac,denac]=cloop(numa,dena)

Dap g Step vong kin cta bo diéu khién ti 1¢ nhu sau:

>>t=0:0.01:2;

>>step(numac,denac)

Arrplitude

i
Tarwwn frsrueh

is

* Sinh vién hay so sanh véi dap ung cua h¢ khi chua c6 bd dic€u khién ti 1€, & cau

IL1.1 (luuy dén cac thong sb: thoi gian lén, do vot 16, thoi gian qué dg).
» Tuong ty, sinh vién hdy so sanh véi dap ing xung.

2. Bd diéu khién Vi tich phan ti 1¢ PID:
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FID |—pw a - [
(L2 R (bR H2)

St FID Controll
ep ontraller O'C motar Scope

Hinh 5.6 — Bé diéu khién PID

Khi thém bo diéu khién PID, ham truyén ho cta hé thong 1a:

I numc num
—| FID > o— — e —
W L2+ R LT b s+ b R K2 dent den
FID Controller OO motor Transter Feon Transfer Fcn
>>Kp=100;
>>Ki=1;
>>Kd=1;

>>numc=[Kd, Kp, Ki];

>>denc=[1 0];

>>numa=conv(num,numc); % tich chap tr sb

>>dena=conv(den,denc); % tich chap mau sb

Ham truyén vong kin héi tiép am don vi:

>>[numac,denac]=cloop(numa,dena);

Dap g Step ctia hé diéu khién PID:

>>step(numac,denac)
» Sinh vién so sanh voi dap (g ctia by diéu khién ti 18 P ¢ cau 1, nhan xét.
* Dua vao bang tong két &nh hudéng cua Kp, Kp va K do1 véi hé thong dicu

khién, sinh vién hay thay d6i 3 thong s6 nay va kiém ching dap tng cta hé
théng.
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Step Response
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Hiéu chinh thong soé ciia bé diéu khién PID

350

Mot phuong phéap cb dién nhung don gian va hiéu qua dé chinh dinh 3 thong s6 Kp, K1
va Kp cta bd diéu khién PID 1a phwong phap Ziegler-Nichols (Ziegler Nichols Tuning

Method). Thu tuc chinh dinh nhu sau:

1. Chi diéu khién hé thong bang bo diéu khién ti 1& Kp (dit Ki=Kp=0).

2. Tang Kp dén gia tri Kc ma ¢ do h¢ théng bat diu bat on (bét dau xuit hién sy giao
dong - diém cyc cia ham truyén kin nam trén truc do jo). Xac dinh tan s6 o¢ cua giao

dong vira dat.

Tur 2 gia tri K¢ va o¢ vua dat, cac thong s6 s6 Kp, K1 va Kp duge xac dinh nhu bang

sau:

Ba digu khién Ke K Ko
P (tilg) 0.5 K
Pl (tich phantilg) 045Ke | 0.191Kem:
PID {vitich phantilé) | 06K: |0.318Kewm, | 0.785Krm.
PID vdi mdt it vot 15 033Ke | 0.318Kem, | 2.07Kerm:
PID khéng vot I6 02K: | 0.53Kem: | 3.14Kerm:

3. Tinh chinh lai 3 théng sé nay dé dat duoc dap tng nhu mong mudn.

1. Vi du: Gia sir can thiét ké bo diéu khién PID cho hé thng sau:
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: ]
FID - -
I FH10s2+100=

Step FID Controller Flant Scope

« Budc 1: Piéu khién hé thdng chi v6i bo diéu khién ti 1¢:

5
Kp P -
1052+ 100z
Step Froportional Flant Soope
Contraller

« Budc 2: Xéac dinh K¢ va oc ma & d6 hé thong bat ddu giao dong - ding ham
rlocus cta Matlab (sinh vién nén luu thanh file .m hoac thao tac trong Matlab
Editor sau d6 copy va dan vao Workspace ca doan 1énh dé dé dang cho viéc
hiéu chinh céc théng sé & phan sau):

>>close all

>>num=y;

>>den=[1 10 100 0];
>>[numc,denc]=cloop(num,den);
>>htkin=tf(numc,denc) % ham truyen vong kin
>>rlocus(htkin); %ve qui dao nghiem

>> axis([-10 10 -15 15])

Rool Loows=
1% T :
h -l J
st E
£ :
=4 AR R
o 1
= 1
- & :
-8 K/x
_15 1 i 1

-18 4 -] 5 1@

Xac dinh K¢ va o¢ bang ham rlocfind:
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>>[Kc¢,Omegac] = rlocfind(htkin)

Nhép chudt vao diém giao nhau giita qui dao nghiém va truc 4o cta dd thi, trong
WorkSpace ta dugc:

Kc=

199.5793

Omegac =

-10.0145

0.0072 +10.0072i1

0.0072 - 10.0072i

Nhu vy ta duge Kc=200 va o¢ = 10. Suy ra thong s6 cta bo diéu khién PID:
Kp =0.6Kc =120

K1 =0.318Kpwc = 381.6

Kp =0.785Kp/®c = 9.4

Thur dap ung cua hé:

>>Kp=120; Ki=381.5; Kd=9.4;

>>numc=[Kd, Kp, Ki];

>>denc=[1 0]; % ham truyen cua PID
>>[numac,denac]=cloop(conv(num,numc),conv(den,denc))
>>gstep(numac,denac)

* Budc 3: Thuc hién twong tu nhu I11.2.2, sinh vién hay diéu chinh mot luong
nhé 3 thong s6 Kp, Kp va K1 dé duoc dap ung tét hon.

57/80



Slep Resporse

15

A gl de

2. Sinh vién hay thiét ké bo diéu khién PID cho hé thong sau:

|

Step

TU CHON

oS i

FIl Cantraller

PID

15 2 L5
20 | ]
S+EsLt =45
Plant Seope

1. Sinh vién hiy thiét ké bo diéu khién Vi phan ti 1¢ (Proportional-Derivative controller):

| |

Input

FL Contraller

[rai tuong

[ ]

Output

2. Sinh vién hay thiét ké bo diéu khién Tich phén ti 1¢ (Proportional-Integral controller):

Input

1

ol

s

= PFI
Fl Contrallar

S+ 05+ s+ 2

Crai tuong

Cutput
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Tao giao dién trong Matlab
TAO GIAO DIEN TRONG MATLAB
MUC TIEU
Bai thi nghiém nay trang bi cho sinh vién mét sé kién thirc co ban dé xay dung giao dién
nguoi dung trong moi truong Matlab, nham hoan thi€én mdt chuong trinh ng dung nhat
dinh.
THAM KHAO

[1]. The Mathworks Inc., Matlab Notebook User’s Guide, 2003.

[2]. Nguyén Hitu Tinh - Lé Tan Hung - Pham Thi Ngoc Yén - Nguyén Thi Lan Huong,
Co sé Matlab & ung dung, NXB KH va K¥ thuat, 1999.

[3]. Nguyén Hoai Son - DS Thanh Viét - Bui Xuan Lam, Ung dung MATLAB trong
tinh todn k¥ thuat, Tap 1, NXB PHQG Tp. HCM, 2000 (trang 328-344).

THU'C HANH
Ciing nhu cac ngdn ngit cap cao khac, Matlab hé tro nhiéu cong cu chirc nang cho phép

1ap trinh tao giao dién st dung dep va nhanh chéng. Vi du, cac dang niit 4n, ctra s6 soan
thdo, cdc dang menu, ... nhu hinh 6.1.

[~ Chedbox I Editne:t| [Fopup Menu v ]

r

Push Buttan Statil: Text $DS
an
B
Toggle Buttan D 1
0.A
{~ Radio Button 0
0 05 1

Hinh 6.1 — Cac cong cu ho tro giao dién

Trong bai thi nghi¢m nay, sinh vién lan luot thuc hién cic budc dugc néu ra dé duge
mot giao dién don gian nhu hinh v& 6.2. Trong mdi budc thuc hanh, sinh vién hiy quan
sat k¥ dap ting cia chuong trinh, tr d6 ty minh rat ra kinh nghiém vé viéc diéu chinh
cac thudc tinh d6 hoa cua Matlab.
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1. Tao cira s6 chinh figure — “Welcome to User Interface’s Giude’ theo cach sau:

* M¢& Matlab Editor
* Nhap ndi dung sau:

% User Interface's Guide
%
% Matlab Experiments 2003

% TcAD, CIT, Cantho University

% Initialize whole figure...

namefig = 'Welcome to User Interface"s Guide';

figpos = get(0,'DefaultFigurePosition'); % lay vi tri mac nhien
figpos(1)= figpos(1)-10; figpos(2)= figpos(2)-10;

figpos(3)= figpos(3)+10; figpos(4)= figpos(4)+10;

% Tao figure

fig=figure( ...

'Name', namefig, ...

'NumberTitle','off', ...

'Position’,figpos);
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J Welcome to User Interface’s Guide -0 x|

File Edit Wiew Insert Tools ‘Wwindow Help

__FPicture |

Matlab Experiments

Hinh 6.2 — Mot giao dién don gian

* Luu thanh file giaodien.m
» >>gjaodien <?> % thi hanh

Quan sat két qua trén hinh 6.3 (Luu y cac thudc tinh: Name, Position)

-} Welcome to User Interface's Gui -0 x|

File Edit Wiew Insert Tools Window Help

InsHa/ YA A/ 2O

(Hinh 6.3)
« >>set(fig) % xem thudc tinh cta figure trong ctra s6 1énh

2. Thém vao figure mot axes cho phép hién thi do hoa:
« Nhap tiép noi dung sau vao file giaodien.m

%

% main axes
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axs=axes('Position',[0.05 0.4 0.65 0.55]);

* Luu va thi hanh file nay.

%) Welcome to User Interface's Guid

File Edit Wiew Insert Tools wWindow Help

1

15

I:I 1 1 1 1
a nz 04 0B 08

=10 x|

(Hinh 6.4)

3. Hién thi dong ‘Matlab Experiments’ bén dudi axes:

« Nhip tiép noi dung sau vao file giaodien.m

0 e e

% text

txtpos=[10 50 425 50];
txt=uicontrol(...

'Style','text',...
'BackgroundColor',[0.8 0.8 0.8],...
'ForegroundColor',[0.4 0.5 0.3],...
'String','Matlab Experiments',...
'Position',txtpos,...
'Fontname','Courier’,...
'FontWeight','Bold',...
'FontSize',26);

* Luu va thi hanh file nay.
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<} Welcome to User Interface's =10 x|
File Edit wiew Insert Tools ‘Wwindow Help
1

a 0.5 1

Matlab Ezperiments

(Hinh 6.5)

4. Tao mot frame c6 shadow bén phai figure dé dit cac nit chirc ning:

« Nhap tiép noi dung sau vao file giaodien.m

% e
% Console frames

p1=0.755; p2=0.05; p3=0.2; p4=0.90;
frmlpos = [pl p2 p3 p4];

frm2pos = [p1-0.005 p2+0.005 p3 p4];
% shadow frame

frm1=uicontrol( ...

'Style','frame’, ...

'Units','normalized’, ...
'Position',frm1pos, ...
'ForegroundColor',[0.4 0.4 0.4],...
'BackgroundColor',[0.4 0.4 0.4]);

% main frame
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frm2=uicontrol( ...

'Style','frame’, ...

'Units','normalized’, ...

'Position’,frm2pos, ...

'ForegroundColor',[0.7 0.7 0.7],...

'BackgroundColor',[0.65 0.65 0.65]);
* Luu va thi hanh file nay.

-} Welcome to User Interface’s Gui =10 x|

File Edit Wiew Insert Tools ‘Window Help
1

0 iz 1

Matlab Ezperiments

(Hinh 6.6)
5. Tao nit ‘Close’ ¢ chirc ning déng ctra s6 figure hién hanh:
« Nhap tiép noi dung sau vao file giaodien.m

%

% Close button
closeHndl=uicontrol(...
'Style','pushbutton’, ...
'Units','normalized’, ...

'Position’,[p1+0.01 p2+0.05 p3-0.025 0.05], ...
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'String','Close’, ...
'Foregroundcolor','b',...
'Fontsize',9,...
'Callback’,'close");

* Luu va thi hanh file nay.
Van dé quan trong nhat d6i véi mot niit chirc nang 13 thi hanh cong viée twong tmg khi
nguoi st dung thao tac. Thudc tinh ‘CallBack’ cho phép: thi hanh mdt 1énh cua Matlab
dudi dang chudi (bao gom 1énh goi ham, script file, biéu thtc toan, ...). Sinh vién thir
thay 1€nh close bang mot 1énh khac, chdng han demos va quan sat dap ung.

6. Tao nut Sphere dé vé& mot hinh cau 3D:

« Nhip tiép noi dung sau vao file giaodien.m

% Sphere button

sph=uicontrol( ...

'Style','pushbutton’, ...

'Units','normalized’, ...

'Position',[p1+0.01 p4-0.05 p3-0.025 0.05], ...
'String','Sphere’, ...

'Foregroundcolor','d',...

'Fontsize',9,...

'Callback',['[x,y,z]=sphere(35);', 'surfl(x,y,z);', 'axis equal']);

* Luu va thi hanh file nay.
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) Welcome to User Interface's Guide -10| x|

File Edit Wiew Insert Tools ‘Window Help

(Hinh 6.7)
7. Tao nut Picture dé hién thi anh mau:
« Nhip tiép noi dung sau vao file giaodien.m

%

% Picture button

pic=uicontrol( ...

'Style','pushbutton’, ...

'Units','normalized’, ...

'Position’,[p1+0.01 p4-0.125 p3-0.025 0.05], ...
'String','Picture’, ...

'Foregroundcolor','d',...

'Fontsize',9,...
'Callback’,['imshow(imread("flowers.tif'"))']);

* Luu va thi hanh file nay.
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<} Welcome to User Interface's =10 x|
File Edit wiew Insert Tools ‘Wwindow Help

Sphere
Ficture

Matlab Exzperiments About
Close

(Hinh 6.8)

Sinh vién luu y cach biéu dién nhiéu 1énh ¢ dang chudi cho ‘CallBack’. Trong trudng
hop c6 qua nhiéu 1énh phuc vu chirc ning nay, ta nén dua chung vao mot script file hoic
mot ham khac. Ngoai ra, néu ta tao giao dién duodi dang mot ham (function) thi thudc
tinh ‘CallBack’ cho phép goi mot ham con dugc viét ngay trong file nay.

8. Sinh vién hay tao thém nut ‘About’ sao cho khi nguoi sit dung an ntit s€ moé cura so
md&i nam ngay gitra man hinh 6.9.

o [=[ 5]
WelCome to

Matlah Experiments
Telecommunivation & Automation Divicion
College of Information Technology
Cantho University
Tel +84 71 531301
URL: Bttprsvwww, oit cfu edu vat idh

Close

(Hinh 6.9)

TU CHON
Sinh vién hiy xem mét sb file tao giao dién demo cta cic toolbox trong Matlab ching

han: graf3d.m trong \toolbox\matlab\demos, dé tham khao cach xay dung giao dién
theo dang ham. V&1 cach nay, thudc tinh ‘CallBack’ trong ‘uicontrol’ cho phép goi truc
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tiép mot ham ma ham d6 dugc xay dung ngay trong file giao dién (nghia 13 khong can
tao mot file *.m khéc phuc vu cho ‘CallBack’).

Thir stra lai giao dién cua bai thi nghi€ém nay theo dang trén.
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Thiet ke - Mo phong mach va vé mach in
THIET KE — MO PHONG MACH VA VE MACH IN
MUC TIEU
Gitp sinh vién budc dau 1am quen v6i cac phan mém sau: MultisimV6.20 (Electronics
WorkBench) dung d€ mo6 phong cac mach twong tu va mach s6; OrCADRelease 9 dung
dé v€ Schematic, m6 phdng va v€ mach in (PCB).

THAM KHAO

[1]. OrCAD® Inc., User’s Guide - Capture, 1998.

[2]. OrCAD™ Inc., User’s Guide - Layout, 1998.

[3]. http://www.electronicsworkbench.com/tutorial/

[4]. http://www.rit.edu/~labeee/

THUC HANH

Micdu Multisim va OrCAD/Pspice 13 cac phin mém rit 16n véi nhiu tinh ning ap
dung manh va phirc tap, nhung sinh vién chuyén nganh Pién tir hoan toan cé thé ty
nghién ctru dugc. Do d6, bai thi nghiém nay 1a khong bat budc dbi voi tit ca sinh vién
(dic biét 1a sinh vién Tin hoc, néu co).

Trong trudng hop sinh vién khong chon bai thi nghiém nay thi c6 thé chon Control
System Toolbox (d6i v6i sinh vién DPKTP) hoic Communications Toolbox (ddi voi
sinh vién Vién Thong) hodc Image Processing Toolbox (ddi voi sinh vién Tin hoc) clia
MATLAB d¢ khdo sit.

Bai thi nghiém nay twong doi dai, sinh vién can sap xép thoi gian hop 1y dé thyc hién
cac cong viéc sau:

Multisim
Trong phan ndy, chung ta s& lam quen véi Multisim 6.20 (hién da c6 Multisim 2001
hoan thi¢n hon), day 1a Version méi cua Electronics WorkBench 5.x, n6 cho phép su

dung két hop thu vién linh kién Analog va Digital vi nhiéu cong cu than thién, ho tro
tuy¢ét voi cho vi¢e mo phdng cac mach dién tur.
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1. Khéi dong Multisim:

* Chay file Multisim.exe tir Start menu cua Windows
» Nhap vao biéu tuong

trén Desktop.

2. Sinh vién hay nhap chudt vao cac thu vién linh kién ciia Multisim trén Menu bén trai
cua cua sO chinh dé c6 céi nhin tong quat vé cac linh kién chic nang.

« Khi mudn dit hnh kién nao Vao khong gian thiét k&, chi cAn nhép chuot vao
linh kién do, roi chon thong s6 phu hO’p va dat vao vi tri mong mudn.

« Pé tao mot két ndi gitra 2 diém, chi can nhap chudt vao diém thir nhat roi kéo
dén diém thir hai va nhip chudt 1an nira.

Menu bar Mt mé phlflr‘lg

] =10/ x|
& File Edit %W#Ew Simulate Transfer Tools  Window Help _|E’|E|

Dle(a| s [ 2] alal|lmr/Ex |lol=
. *
[ B e List | pauze Il ST |J

> | |4 |1$ |+H||}
e
5T

JReady | |Tem|:| 27 2
— | [E==a) ] e i [==] [wales] | | ‘PR
| -:h-ol % |1}||3E|P’Dllu?-:!lﬂﬂﬂﬂlooooll
- P = -\‘" - A 2
Thur wign Thigt ki Khidng gian thiét ké

Hinh 7.1 — Giao dién chinh cua MultiSIM

3. Sinh vién hay v€ va mo6 phdng mach dién sau:
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Hinh 7.2 — Mét mach dién dién hinh

» Dung Osilsoscope quan sat dang tin hi€u & chan 2-6 va chan 3 cua LM555.
* Hay udc luong tan so giao dong va chu ky thao tac cia mach.

Kinh nghiém: Péi lac Multisim dwa ra bang thong bao 15i trong qué trinh mé phong hay
hiéu chinh théng sb cua cac linh kién. Trudng hop dé, ta g bo khéi Osilloscope, hiéu
chinh va mé phong vai 1an rdi gin Osilloscope trd lai dé quan sat dang tin hiéu. Ngoai
ra, néu trong mach c6 st dung céac IC sb (74xxx, 40xxx, ...) ta phai c6 nguén Vee=5V
nhu hinh v€ trén.

OrCAD

Cac chirc ning chinh cia OrCad gdm: V& so dd mach (OrCAD Capture), md phong
mach (OrCAD Pspice) va vé mach in (OrCAD Layout). Tuy nhién, trong phan thi
nghi¢m nay ching ta khong dé cap dén OrCAD Pspice (day la mdt trong nhiing chirc
nang rat manh cua OrCAD phién ban 9.0 tr¢ Ién, d€ nghi sinh vién tu nghién ctru).

Vé so' 6 mach (Schematic)

1. Khoi dong OrCAD Capture bang mot trong cac cach sau:

* Chon Capture CIS tur Start Menu cia Window
» Nhap vao biéu tuong
)
A

trén desktop

bé tao mot Project mai cho viée vé so do mach ta thyc hién:

71/80



« Chon File — New Project... hoic nhap vio icon trén Menu bar

« Khi hop thoai “New Project’ xuat hién: Chon ‘Schematic’ va dit tén project
trong menu ‘Name’ (gia st 1a BaiTN7). C6 thé chon thu muc luu project niy
trong menu ‘Location’.

Moi trudng v& mach xuat hién khi ta nhdp dup vao ‘PAGE1’ (hinh 7.3). T day ta lan
luot dat cac linh kién vao va két néi dé duoc so d6 mong mudn.

=

File Edit WYiew Place Macra Accessories  Ophions  Window  Help

olzd] 8| &R o)z &SR8 vy ||z

@1 BaiTN7 o |l 5 / - (SCHEMATICI : PAGEL N [ I_"*
PCB .- ikt
£ File | . Hierarchy | o m =
L——_||t| ign ResoUFCEs o o . |
E| Abaitn7.dsn B >—E| T
[ % o—. T
E| SCHEMATIC] & s B
- B PracEl e
. [0 Design Cache e A
D Lihrar-:l.- P%F:
------ C1 Outputs oo
...... 7 Referenced Praiecks J=e
| 0 ikemns selected Srale=100%  ¥=30.45 ¥=40.64 £

Hinh 7.3 — Moi truong vé mach dién cua OrCAD
Str dung Menu tat sau:

Chon déi teong VE dwirng VE bus Ditneudn Bt port No connect
’_‘*/If’|—|-|“—3|'|-|+| A w3 or || <[ bx] \-IvIDIGIDIﬂH
v ~, = g
/ 5\
Bt inh kién MNhin dwirng  Bat Bus Entry Batmass Pt text +hinh munh hoa
(Hinh 7.4)

2. Sinh vién hay v€ so dd mach nhu hinh sau. Trong do6 cac thu vién linh kién dugc st
dung nhu sau:

 Discrete: R, Capacitor Pol, Capacitor Non-Pol, Resistor Var, Photo PNP va
Speaker.

* Opamp: TL082

« Amplifier: LM386
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Luu Schematic vira vé voi tén BaiTN7.

) [oiel
s i g @
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=+ Lo
e 14 b H‘a
|5 1 7|t +|
i 4 K " _ 2 H
™ “*HK | =]
ey w <
L b 1
10K
TcAD |E}
i
)
(Hinh 7.5)

Tao Netlist

Sau khi luu so do vira vé&, dé tao Netlist phuc vu cho viéc v€ mach in ta thyc hién nhu
sau:

« Pong cira s6 “‘Schematicl:Pagel’, quay vé Project Management ‘BaiTN7’

@iBaitNy ~10] x|
PCB !
3 File | s, Hierarchyl
ED Design Resources -
El Abaitn? . dsn
' E| - SCHEMATICL

B = B

L. In_l Desion Carhe b LI

(Hinh 7.6)
« Chon Tools — Annotate... dé danh sd tht tu cho linh kién.
« Chon Tool — Create Netlist.... dé tao Netlist.
« Khi cira s6 ‘Create Netlist’ xuit hién, ta chon layout Tab (file dir li¢u netlist
la BaiTN7.MNL), OK.

Néu dam bao rﬁng co file BaiTN7.MNL trong thu muc hi¢n hanh thi thoat khoi OrCAD
Capture d€ chuan bi cho vi¢c v€ mach in.

Luu y: Trong phan trén chung ta khong dé cip dén chic ning Kiém tra mach cua
OrCAD va mot sb chirc nang hé trg khac.
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Vé mach in (Printed Circuit Board-PCB)
1. Khoi dong OrCAD Layout bang mdt trong cc cach sau:

* Chon Layout Plus trong Start Menu cua Window
» Nhap vao biéu tugng

7

trén desktop.
* Chon File — New dé tao mot PCB layout méi

Sau thao tac nay, ctra s6 ‘Load Template File’ xudt hién, ta can dat duong dan chi dén
file DEFAULT.tch trong OrCAD/Layout plus/DATA. Sau d6 thuc hién nap file Netlist
vua tao ¢ budce I11.3.2 (vi du: BaiTN7.MNL).

2. bat footprint cho céc linh kién:

Néu trong qua trinh v& Schematic ta khong chon footprint cho céc linh kién mdi khi dit
vao thi & budc nay OrCAD s€ yéu cau chon kiéu chan cho cac linh kién theo menu sau:

Link Footprint to Component X|

AutoECO cannot find a footprint for component H1
from part name H.

Please choose one of the options below:

Create or modify footprint library ...

Defer remaining edits until completion ...

(0] 8 | Help | Cancel

(Hinh 7.7)

Nhép vao menu “Link existing footprint to component ...°, chon lya kiéu chan phu
hop cho ting loai linh kién. O budc nay, kiéu chan linh kién can chon ding kich thudc
(c6 thé phai tao cac footprint mai). Di voi bai thi nghiém nay, sinh vién c6 thé tham
khao bang sau:

Linh kién Footprint Thuw vién

R Jumper600 JUMPER
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C CPCYL1/D.200/LS.100/.031 | TM_CAP P
Photo NPN TO92 TO

TL082, LM386 | DIP.100/8/W.300/LS.100/.425 | DIP100T

VR VRESI1 VRES
Speaker CYL/D.150/LS.100/.31 T™™ CYLND

3. Sap xép linh kién: Quan sat menu bar, chon chirc nang thich hop va sip xép cac linh
kién trén board mach. O budc nay, néu can thiét ta c6 thé dua vao thém cac linh kién
moi, chang han cac 16 (hold) dé bat 6¢c cho board mach.

4. Pit kich thudc cac duong mach va khai bao sb 16p:

JUMPER&00
|°| R .[!i EI [Ed fDOL-S51¢0 on Haa
bl 14 = [H“'ﬁ]

; 00 : ono®
E/\é\:?‘?; U3 EEF 0z
Eiﬁ//'\‘e }D]F:rlfﬂﬂfaﬂéh.ﬁ drL 473 e%}D]FL.;%I’HE;H-E arL af;

- (Eee] N T
@2?{0.&5&@(.{!51 - 2E‘F‘E'I'L:I.-'|I'.E'I}IZIFL5.I¢'D.".{IE

< R2 — @

e iy et E@E Z §f

= = e Iy A .

© - <l [ | et s

¢ H
(Hinh 7.8)

« Chon Options — Global Spacing ... dé dat khoang cach giira Track, Via va

Pad:
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* Chon Options — Jumper Settings ...

-lolx
Layer Trackto | Trackto | lrackto | Via to Via to Pad to
Mame Track Yia Pad Yia Pad Pad
TOP 20 15 18 25 25
BOTTOM 20 20 15 18 2h 2h
GND 20 20 15 18 2h 2h
POWER 20 20 15 18 2h 25
INNER1 12 12 12 12 12 12
INNER?Z 12 12 12 12 12 12 Ea
(Hinh 7.9)

,OK hodc View SpreadSheet — Layer

dé bao s6 16p v&. Trong bai thi nghiém nay, ta v& board mach 2 16p, nén chi co

TOP va BOTTOM Ia Routing.
=10l x|
Layer Layer Layer Layer j
Name Hotkey MNickName Type
TOP 1 TOP Houting
BOTTOM 2 BOT Routin
GND 3 GND ____ Plane
POWER 4 PWR Plane
INNER1 5 IN1 Unused  _
4| | M
(Hinh 7.10)
* Chon View SpreadSheet — Nets dé dat kich thude cac dudng mach:
TR
MNet Yidth ﬁuuting
Name Color Min Con Max Enabled
+9Y 45, 55, 60 Yes
-9y 45, bh, 6O Yes
0 55, 60, b5 Yes
N00085 Yes |
NO0331 20, 25, 30 Yes
NOD334 20, 25, 30 Yes -
1| | H oz

(Hinh 7.11)

5. Vé mach: OrCAD h trg nhiéu nhiéu chién lugc v& mach. Dé khai thac t6t cac chién
lwge nay doi hoi phai c6 mot sb kinh nghlem nhat dinh. Thong thuong, ngudi ta hay v&
cac duong Nguon Mass Vi1 cac tu loc nguon thich hop trude, sau do thuc hién vé tu
dong timg phan va cudi cing két ndi cac phan vira v&. Nén nhé rang, ché d6 vé tu dong
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chi gitp giam thoi gian, khong c6 phian mém nao v& mach ty dong tot hon tu duy cia
con nguoi.

(Hinh 7.12)

Mot s6 thong sb can luu ¥ (ap dung cho cdc sinh vién vé va thué gia cong mach Luin
van tot nghiép tai mot s6 co s& & Tp. HCM):

Puong kinh tdi thiéu ciia cac 16 chan cam va cac via xuyén mach: 55 mils
(1000 mils=1 inches). C4c 16 chan linh kién nén dit thanh hinh oval.

Do rong t6i thiéu cta cac dudng mach (track width): 15 mils (hién nay tai Tp.
HCM mdt s6 cong ty co thé thuc hién mach véi do rong duong 6 mils).
Khoang cach Track to Track nén >15 mils

Pé ¢6 thé v& xuyén qua giita 2 chan IC, phai dat khoang cach Track to Pad
thich hop, nén 12 ? 15 mils.

TU CHON

1. Tu thiét ké va mo6 phong mot mach dién tir bang Multsim

2. V& mach in cho mach vira thiét ké béng OrCAD.
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Tham gia dong gop

Tai li¢u: Thi nghiém CAD (Computer-Aided Design)
Bién tap boi: ThS.Nguyén Chi Ngon

URL: http://voer.edu.vn/c/c949c256

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Loi n6i dau thi nghiém CAD (Computer-Aided Design)
Cac tac gia: unknown

URL: http://www.voer.edu.vi/m/9¢589c60

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Thao tac trong cira s6 1énh ctiia Matlab

Cac tac gia: unknown

URL: http://www.voer.edu.vn/m/e8fb0af0

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Ham va Script file

Cac tac gia: unknown

URL: http://www.voer.edu.vn/m/e984717a

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Symbolic va Simulink

Cac tac gia: unknown

URL: http://www.voer.edu.vi/m/083b5818

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: M6 hinh hé thdng vién théng

Cac tac gia: unknown

URL: http://www.voer.edu.vn/m/dc329ac6

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: M6 hinh hé thdng diéu khién ty dong
Cac tac gia: unknown

URL: http://www.voer.edu.vn/m/{f8e453a
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Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Tao giao di¢n trong Matlab

Céc tac gia: unknown

URL: http://www.voer.edu.vn/m/ftb0da69

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: Thiét ké - M6 phong mach va v& mach in

Céc tac gia: unknown

URL: http://www.voer.edu.vn/m/a94e2e0a

Gidy phép: http://creativecommons.org/licenses/by/3.0/
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Chwong trinh Thu vién Hoc liéu Mé Viét Nam

Chuong trinh Thu vién Hoc liéu M¢ Viét Nam (Vietnam Open Educational Resources
— VOER) duogc hd tro boi Quy Vi¢t Nam. Muc tiéu cua chuong trinh 1a xay dung kho
Tai nguyén gido duc Mo mién phi ctia nguoi Viét va cho nguoi Viét, ¢ ndi dung phong
phu. Céc ndi dung déu tuan thu Gidy phép Creative Commons Attribution (CC-by) 4.0
do d6 cac nodi dung déu co thé duoc str dung, tai st dung va truy nhap mién phi trudc
hét trong trong méi trudng giang day, hoc tip va nghién ctru sau d6 cho toan xi hoi.

Vi su hd tro cia Quy Viét Nam, Thu vién Hoc liéu Mé Viét Nam (VOER) da tr¢ thanh
mot cong thong tin chinh cho céc sinh vién va giang vién trong va ngoai Viét Nam. Mdi
ngay c6 hang chuc nghin luot truy cidp VOER (www.voer.edu.vn) dé nghién ciru, hoc
tap va tai tai liéu giang day vé. V6i hang chuc nghin module kién thuc tir hang nghin
tac gia khac nhau dong gop, Thu Vién Hoc liéu Mé Viét Nam 1a mdt kho tang tai li€u
khong 16, ndi dung phong pht phuc vu cho tit ca cac nhu cau hoc tap, nghién ctru cia
doc gia.

Ngudn tai liéu md phong phii c6 trén VOER c¢6 dugce 1a do sy chia sé ty nguyén cta cac
tac gia trong va ngoai nudc. Qua trinh chia sé tai licu trén VOER tr¢ 1€n dé dang nhu
dém 1, 2, 3 nho vao stc manh ctia nén tdng Hanoi Spring.

Hanoi Spring 1 mot nén tang cong nghé tién tién duoc thiét ké cho phép cong chung dé
dang chia sé tai lidu giang day, hoc tap ciing nhu chu dong phat trién chuong trinh giang
day duya trén khai niém vé hoc liéu mé (OCW) va tai nguyén gido duc mé (OER) . Khai
niém chia sé tri thirc c6 tinh cach mang da duoc khoi xuéng va phat trién tién phong
bai Pai hoc MIT va Pai hoc Rice Hoa Ky trong vong mot thap ky qua. Ké tir d6, phong
trao Tai nguyén Gido duc M¢ da phat trién nhanh chong, dugc UNESCO hd tro va duoc
chap nhan nhu mét chuong trinh chinh thirc & nhiéu nudc trén thé gisi.

80/80



	Lời nói đầu thí nghiệm CAD (Computer-Aided Design)
	Thao tác trong cửa sổ lệnh của Matlab
	Đồ họa 2 D
	Đồ họa 3 D

	Hàm và Script file
	Symbolic và Simulink
	Mô hình hệ thống viễn thông
	Mô hình hệ thống điều khiển tự động
	Tạo giao diện trong Matlab
	Thiết kế - Mô phỏng mạch và vẽ mạch in
	Vẽ sơ đồ mạch (Schematic)
	Tạo Netlist
	Vẽ mạch in (Printed Circuit Board-PCB)

	Tham gia đóng góp

