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Tom tit: Nghién cieu trinh bay viéc img dung phan mém MATLAB/SIMULINK trong mé phong va phan tich cdc tin hiéu
co ban trong xi Iy s6 tin hiéu. Thong qua mé hinh héa va mé phong, MATLAB/SIMULINK cho thdy wu diém vé giao dién
triec quan, toc dg xir Iy nhanh va d chinh xdc cao. Két qua mé phong cdc tin hiéu dién hinh gitip lam ré ddc tinh va ban
chat ciia hé thong xir Iy s6 tin hiéu. Nghién ciru khang dinh hiéu qua ciia MATLAB/SIMULINK trong thiét ké, phén tich hé
théng, dong thoi giip tiét kiém thoi gian va chi phi nghién cieu. Phan mém con cho phép linh hoat diéu chinh cdc tham so
mé phong, thudn loi cho gidng day, hoc tdp va nghién ciru khoa hoc trong linh viee xit Iy 56 tin hiéu.

Tir khod: mé phong, sir dung phan mém MATLAB/SIMULINK, hoc phan xir Iy 56 tin hiéu

SIMULATING BASIC SIGNALS USING MATLAB/SIMULINK SOFTWARE
FOR TEACHING DIGITAL SIGNAL PROCESSING

Abstract: This study presents the application of MATLAB/SIMULINK software in simulating and analyzing fundamental
signals in digital signal processing. Through modeling and simulation, MATLAB/SIMULINK demonstrates advantages in
its intuitive interface, fast processing speed, and high accuracy. Simulation results of typical signals help clarify the
characteristics and nature of digital signal processing systems. The study confirms the effectiveness of MATLAB/SIMULINK
in system design and analysis, while saving research time and costs. The software also allows for flexible adjustment of

simulation parameters, facilitating teaching, learning, and scientific research in the field of digital signal processing.
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I. PAT VAN PE

Xuly s6 tin hiéu hién nay da tr¢ thanh mon hoc
co s6 va la nén tang quan trong cho nhiéu nganh
khoa hoc va k¥ thuat nhu dién tur, tu dong hoa,
vién thong va cong nghé thong tin. Cac k¥ thuat
xtr Iy s tin hiéu duoc Gmg dung rong rii trong
nhiéu thiét bi va hé thdng hién dai nhu card 4m
thanh, camera, thiét bi y sinh, truyén hinh sb va
thong tin di dong. Tuy nhién, viéc thiét ké va phan
tich cac mach xir 1y sd tin hiéu trén phan cimg
thue té thuong doi hoi nhiéu cong doan phtc tap,
chi phi cao va khé khin trong viéc diéu chinh, thir
nghiém cac tham s hé thong.

Trong thuc té giang day tai nhiéu trudong dai
hoc va cao déng, diéu kién trang thiét bi thuc hanh
cho mon hoc xu 1y sb tin hiéu con han ché, nhiéu
thiét bj mo phong da c, ) luong module it, chua
dap tmg day du yéu cau hoc tip va nghién ciru.
Diéu nay gy trd ngai cho viéc tiép can truc quan
va hiéu siu ban chat cua cac loai tin hiéu va hé
théng xtr 1y s6 tin hiéu.

Trude bdi canh do, viée su dung céc phén
mém mo phong trd thanh giai phap can thiét
nham hd trg hiéu qua cho cong tac giang day,
hoc tap va nghién ctru khoa hoc. MATLAB/SIM-
ULINK, véi tu cach 1a mot moi truong tinh toan
s6 va mo phong truc quan do MathWorks phat
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trién, cho phép thuc hién cic phép toan sb, xir
ma tran, biéu dién tin hiéu va mé phong hé théng
mot cach linh hoat va chinh x4c. Vi vay, bai viét
tap trung nghién ctru viéc ung dung MATLAB/
SIMULINK trong mé phéng mot sb tin hiéu co
ban dién hinh trong xt 1y s tin hiéu, qua d6 gop
phan nang cao hiéu qua nghién ctru va giang day
trong linh vuc nay.

II. NOI DUNG NGHIEN CUU

2.1. Gi6i thiéu chung vé matlab/simulink

MATLAB/SIMULINK la mot méi trudng phan
mém tich hop do MathWorks phat trién, dugc st
dung rong rai trong md hinh héa, mo6 phdéng va
phan tich cac hé théng k¥ thuét tir don gian dén
phuc tap. Trong d6, MATLAB déng vai tro 1 nén
tang tinh toan s6 manh mé&, con SIMULINK cung
cAp mdi truong mod phong truc quan dua trén cac
khéi chirc ning, cho phép ngudi dung xay dung
va phan tich cac h¢ dong luc, hé diéu khién va hé
xur 1y tin hi€u mot cach tryc tiép va linh hoat.

Véi kha nang mé phdng nhanh, d chinh xac
cao va giao dién than thi¢n, MATLAB/SIM-
ULINK dac bi¢t phu hop cho vi¢c phan tich va
téng hop cac qua trinh dong luc trong nghién ctru
khoa hoc va phat trién cong nghé. Hién nay, phan
mém nay duoc Gmg dung rong rii trong cong ng-
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hiép & nhiéu linh vyc nhu dién — dién tu, ty dong
hoa, vién thong, co dién tir va xu ly s6 tin hiéu.
Bén canh do, MATLAB/SIMULINK ngay
cang gilr vai trd quan trong trong cong tac dao
tao tai cac truong dai hoc va cao déng ky thuat.
Phan mém hd tro hiéu quéa cho sinh vién va ky
su trong viéc giai quyét cc bai toan tinh toan sb,
mo phong hé thdng va kiém ching thuat toan ma
khong phu thudc nhidu vao thiét bi phan cimg.
Dic biét, di véi cac nganh Co khi, Dién, Dién tir
va Co dién tor, MATLAB/SIMULINK dugc xem
1a mot cong cu thiét yéu, gop phan nang cao chét
lugng hoc tap, nghién ctru va ing dung thuc tién.
2.2. Téng quan vé phﬁn mém matlab/simulink
2.2.1. Giao dién nguoi s dung
Sau khi khéi dong MATLAB/SIMULINK,
giao dién lam viéc cua phén mém s& duoc hién thi
véi bd cuc true quan va than thién véi nguoi st
dung. Giao dién nay co thé xuét hién dudi nhiéu

dang khéc nhau, tuy thudc vao cach cAu hinh va
lga chon cua nguodi dung trong muc Desktop
Thong qua cac tuy chon nay, ngudi ding ¢6 thé
thay doi cach sip xép cac cira s6 nhu Command
Window, Workspace, Editor va Simulink Library
Browser sao cho phu hgp véi nhu cau hoc tap,
nghién ciru hodc phat trién img dung.

Su linh hoat trong thiét ké giao dién giup nguoi
sir dung dé dang tiép cén cac cong cy, thao tac
nhanh chong trong qua trinh m6 phéng va phan
tich h¢ théng. Nhd d6, MATLAB/SIMULINK tao
diéu kién thuan loi cho viéc xay dung mo hinh,
theo ddi két qua mo phong va hiéu chinh cac tham
s6 mot cach hidu qua.

Giao dién cia MATLAB/SIMULINK sau khi
kich hoat duoc thé hién nhu bén dudi hodc & mot
dang tuong tu tuy theo lya chon ctia ngudi str dung
(bang cac lya chon khac nhau trong muyc Desktop
cho ta cac dang giao dién tuong ing).
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Céc phan chinh ctia giao dién MATLAB/SIM-
ULINK: Giao dién nguoi st dung cia MATLAB/
SIMULINK bao gdm céc thanh phan chinh sau
day, mdi thanh phan d¢am nhiém mét chirc ning
riéng va ho trg hidu qua cho qua trinh lam viéc:

1. Cura s6 1énh (Command Window): La noi
ngudi dung nhap cac 1énh MATLAB tryc tiép dé
thuc hién tinh toan, chay chuong trinh va hién thi
két qua dudi dang vin ban.

2. Cira s6 lich str 1énh (Command History):
Ghi lai toan bd cac I¢nh da duogc thuc hi¢n trong
qua trinh lam viéc, gitip nguoi dung dé dang theo
doi, chinh stra va tai st dung cac Iénh trude do.

3. Ctra s6 thu muc hién thoi va ving lam viée
(Current Directory va Workspace): Hién thi thu
muc dang lam viéc cung danh sach cac tép tin lién
quan va cac bién dang duoc st dung trong phién
lam viéc cuia MATLAB.

4. Thanh dia chi thu myc (Current Directory
Path): Cho phép nguoi dung nhanh chong xem va
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thay d6i duong dan dén thu muc lam viéc hién thoi,
thuén tién cho viéc quan Iy va truy cap dir heu

5. Thanh Shortcut: Cung cap cac phim tit va
1énh truy cdp nhanh dén nhitng chtrc nang thuong
ding, giup ting toc do thao tac va nang cao hiéu
qua lam viéc.

6. Nut Start: Cho phép truy cap nhanh vao
cac cong cy, ung dung va thiét 1ap cua MATLAB/
SIMULINK, bao gém m¢ Simulink Library, tao
mo hinh méi hodc cdu hinh méi trudng lam viée.

Nho sy két hop cua cac thanh phan trén, giao
dién MATLAB/SIMULINK tao nén mot moi
truong lam vi¢e linh hoat, truc quan va hi€u qua
cho nguoi dung trong hoc tap, nghién clru va ung
dung k¥ thuat.

2.2.2. Khoi dong va chuan bi thu muc lam viéc
trong Matlab

Trude khi khoi dong Matlab, ngudi dung phai
tao mot thu muc lam viée dé chua cac file chuong
trinh cua minh (vi dy: D:\ThucHanh DSP). Mat-
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lab s& thong dich cac 1énh dugc luu trong file co
dang *.m
Sau khi da cai dat Matlab thi viéc khoi chay

chuwong trinh nay chi don gian 13 nhip vao biéu
tuong cua nod trén desktop hodc vao Start\All Pro-
grams\Matlab 7.0.4\ Matlab 7.0.4

s
MATLAB 7.0.4
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Sau khi da khéi dong xong Matlab, budc ké tiép
1a chi thu muc lam viéc cua minh cho Matlab. Nhap

vao biéu tuong Q trén thanh cong cu va chon thu
muc lam viéc ctia minh (vi du: D:\ThucHanh DSP).

Cira s6 1am viéc ciia Matlab s& nhu hinh v& bén
dudi. N6 bao gom 3 cira s6 1am viéc chinh: Cira
s6 1énh (Command Window), ctra s6 thu muyc hién
tai (Current Directory ) va cira sd chira tap cac
1énh da dugc st dung (Command History)

Dé tao mot file .m trong thu muc lam viéc ban
doc ¢6 thé thuc hién:

Budc 1: Nhap vao biéu tuong g hodc vao
File\New\M-File

Budc 2: Cira s6 soan thao xut hién, gb chuong
trinh can thiét vao file. Sau khi d4 hoan tat nhan

vao biéu tuong Hl dé luu vao thu muc hién tai
(D:\ThucHanh_DSP)

Pé thyc thi tap 1énh co trong file .m trong
thy muc 1am viéc thi nguoi dung chi can g6
tén file d6 va Matlab s& tu dong thuc thi cac
dong 1énh c6 trong file.m nay (vi du dé thuc
thi cac 1énh cé trong file test.m, chi can g
1énh test).

2.2.3. Cac budc tién hanh mo phong cac tin
hiéu co ban

Budce 1: Khoi dong matlab

Budc 2: M cira s6 1am viée cia MATLAB

Budce 3: Nhap Code cho MATLAB

- Nhép code tuwong tng cua tin hiéu can mo
phong tai cira s6 1énh (Command Window)
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2.2.4. Céc vi du vé thuc hanh mé phong tin
hiéu co ban
a. Tao song sin
Ma code cua song sin
=10000;
t=0:1/f:1.5;
x=sin(2*pi*50*t);
plot(t,x);
axis([0 0.1 -2 2]);
Dang song tin hi€u song sin sau khi md phong:
H
|

15}

1
BE

3
]
|

m.i- | \
1[
k

15

|
|
9  HOF RET G2 ODA @05 @D ROF 0N 9P Qd

b. Tao song rang cua

Ma code cua song rang cua
=10000;

t=0:1/1:1.5;
x=sawtooth(2*pi*50*t);
plot(t,x);

axis([0 0.1 -2 2]);

Dang song tin hi€¢u song rang cua sau khi mé phong;
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c. Tao tin hiéu bdc don vi

Ma code cua tin hiéu bac don vi

n=0:1:10;

N=length(n);

unit=[ones(1,N)];

stem(n,unit);

axis([0 10 0 1.2])

Dang séng tin hi€u bac don vi sau khi mo6 phdng:
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d. Tao tin hiéu déc don vi

M4 code tin hi¢u doc don vi

n=0:1:10;

y=n;

stem(n,y);

]%ang song tin hiéu dé¢ don vi sau khi mé phong:
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III. KET LUAN

Nghién ctru da phan tich va danh gid hiéu qua
ciia viéc ung dung phan mém MATLAB/SIM-
ULINK trong giang day va nghién ctru hoc phan
xur 1y sb tin hiéu dbi véi sinh vién nganh Cong
nghé Ky thuat Piéu khién va Ty dong hoa. Két
qua thu duogc tir cac bai thuc hanh moé phong cho
thiy sinh vién st dung MATLAB/SIMULINK c6
su cai thién rd rét vé mirc do hiéu biét Iy thuyét,
k¥ nang thuc hanh va kha ning tiép cén cac bai
toan k¥ thudt so voi phuong phap giang day
truyén thong.

Cu thé, viéc mo phong gitp sinh vién hiéu sau
hon ban chét cia cac tin hidu va hé thong xir 1y
s6 tin hiéu, nang cao su tu tin trong thiét ké va
phan tich mach, dong thoi rat ngan dang ké thoi
gian hoan thanh bai tap thuc hanh. Nhitng két qua
nay chirmg minh tinh hi€u qua va tinh kha thi ctua
MATLAB/SIMULINK nhu mét cong cu hd trg
giang day va nghién ciru trong linh vuc xir 1y 6
tin hiéu.
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Tur cac két qua nghién ciru, c6 thé khang
dinh réng viéc tich hgp MATLAB/SIM-
ULINK vao chuong trinh dao tao khong chi
g6p phan nang cao chat luong giang day ma
con phat trién nang lyc phan tich, thiét ké
va giai quyét van dé cho sinh vién k¥ thuat.

Piy la co sé khoa hoc dé dé xuat mo rong
viéc ung dung phan mém nay trong dao tao
k¥ thuat tai cdc co s¢ gido duc dai hoc va cao
ding, dong thoi dinh hudng cho céc nghién
ciru tiép theo vé d6i mdi phuong phép giang
day dua trén moé phong.
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