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S6 héa tin hiéu tuong tu
1. [Y diém] Tin hi¢u r6i rac thu duge khi ldy mau tin higu z(t) = cos(2007t)+sin(5007t)
véi tan s6 5000 samples/sec 1a
A. cos(0.87n) + sin(0.27n)
B. cos(2.5mn)
C. Khoéng dap an nao dung
D. cos(0.047n) + sin(0.17n)

Tin hiéu va hé thong rai rac

2. [% diém] Cho he théng TTBB dugc xac dinh bdi phuong trinh sai phan

() — Syln— 1)+ y(n —2) = (n ~ 1)

Cac nhan xét sau day, nhan xét nao dung:
A. He théng khong thé dong thoi vita 6n dinh vita nhan qui
B. Heé théng khong thé 6n dinh
C. Heé théng sé 6n dinh néu né nhan qua

D. Hé théng sé 6n dinh néu né phan nhan qua

Cau trac hé théng

3. [Y diém] Bo loc nao ma tinh 6n dinh clia n6 tuy thudc vao phuong phap thiét ké?
A. Khong dap an nao ding
B. IIR
C. FIR
D. Ca FIR va IIR
4. [1Y, diém] Cho hé théng LTI nhan qua, dugc biéu dién dang cau triic nhu hinh vé
bén dudi.

a) X4c dinh ham truyén ciia he thong? He thong co on dinh khong? Tai sao?
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x(n) y(n)

b) Vé cau tric t6i uu Loai II (bac clia cac hé théng thanh phan <= 2) kiéu song
song cho hé thong trén?

Thiét ké bo loc IIR

5. [Y, diém] Dé thiét ké bo loc s6 IIR thong cao, c6 thé thuyc hien:

A. C6 thé thuyc hien thiét ké tit bo loc tuong tir thong thap, chuyén doi sang
thong cao sau dé chuyén sang bo loc sé thong cao, hoic tit bo loc tuong tu
thong thap sang bo loc s6 thong thap rdi chuyén déi sang bo loc s6 thong
cao

B. Khong c6 cach nao

C. Chi thue hién thiét ké duge tit bo loc tuong tu thong cao

D. Thuec hién thiét ké trie tiép bo loc thong cao trong mién thdi gian rdi rac

6. [2 diém] Thiét ké bo loc s6 thong thap Butterworth bac 3 véi tan sé cit 0.27, tan s6
lay mau F, = 8 kHz theo phuong phap bat bién dap itng xung va phuong phap song
tuyén tinh (he s6 C' ¢6 dinh dap tng tan s6 tuong tu va tan sé sd bang nhau tai tan
s cat tuong tur va s tuong ting).
a) Tit bang tra H(s) v6i tan s6 cit chuan hoa, tinh H(s) ctia bo loc tuong tu.

b) Tinh ham truyén H(z) ctia bo loc s6 dya trén bo loc tuong tu trén, theo 2
phuong phép bat bién dap tng xung va bién déi song tuyén tinh.

Thiét ké bo loc FIR
7. [Y, diém] Can t6i da bao nhiéu hé s6 khac nhau dé c6 thé c6 thé thiét ké mot bo loc
FIR c6 dap ting xung d6i xting va c6 chieu dai M?
A (M +1)/2 v6i M 1é va M /2 véi M chan
B. (M —1)/2 v6i M chan va M/2 véi M 1é
C. (M —1)/2v6i M 1é va M/2 v6i M chan
D. (M +1)/2 v6i M chén va M/2 v6i M 1é

8. [2 diém] Cho mot bo loc ¢6 gian dd diém cic — diém khong (pole-zero plot) nhu hinh
Ve.

Xem tiép trang sau. . . Trang 2 / 5



TailieuVNU.com

Dé thi két thiic mon hoc ELT3144 Hoc ky II, 2020-2021

A o

a) X4c dinh ham truyén H(z) ctia bo loc trén va vé phac thio dap ting bien do
cua bo loc.

b) Xac dinh dap tng xung h(n).

c¢) Bo loc nay 1a bo loc loai gi: thong thap, thong cao, thong dai hay triet tan? Giai
thich vi sao?

Thuc hanh

9. [}, diem] Ham subplot(3,4,n) c6 thé vé ti da bao nhiéu hinh nhé trén mot hinh
16n?

A.12 B.7 C.3n D. 4n

10. [% diém] Trong ham impz(b,a), a béng 1 thé hién diéu gi?

>

Bo loc luén khong én dinh

w0

Bo loc c¢6 pha khong tuyén tinh

a

Bo loc luén luon 6n dinh

<

BO loc la Iy tudng

11. [2 diém] Cho doan code sau day

Fs = 30; Fs2=50;

L = 400;

T = . ; % line 3

Amp = 1;amp2=0.5;

X = amp*sin(2*pi*Fs*t) + amp2*sin(2*pixFs2xt);
figure(1)

subplot(2,1,1)

................... ; % line 8

xlabel (’Time’)
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ylabel (’Amplitude’)

title(’Time-Domain 30 Hz and 50 Hz tone signal’)
nfft = L/2;

.................... ;% line 13

X = X(1:nfft/2);

MX = ottteee e ;% line 15

subplot(2,1,2);

tt = [0:1:length(X)-1];

plot(tt,mx);

title(’Frequency domain Fourier spectrum of 30 Hz and 50 Hz signal’);
xlabel (’Frequency (Hz)’);

ylabel (’Magnitude’);

a) Tao véc-to tuyén tinh gom L phan ti bat dau tai 0 va két thac tai 1 6 dong

lenh s6 3.
b) Hoan thanh dong lenh s6 8 dé vé lien tuc tin hiéu x.
¢) Thuyc hién bién d6i Fourier tin hiéu x & dong lénh 13.
d) Lay do 16n ciia tin hiéu X ¢ dong lenh 15.
)

e) Vé hinh dugc thyc hién bdi 6 cau lenh cudi (yéu cau hinh phai theé hien day du
nhén, tieu de, gia tri bat dau va két thic clia x-axis)
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MOT SO THONG TIN HUU iCH
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(a) Bo loc Butterworth v6i n nghiem cuc (b) Bo loc Chebyshev, gon séng 3 dB

Hinh 1: Dap ting tan s ciia cac bo loc Butterworth va Chebyshev theo bac.

Bang 5.1: Da thiic Butterworth chuén héa Bang 5.2: Pa thitc Chebychev
n 1/H(s) n Cp(x)
1 s+1 1 x
2 s2+1.4142s5+1 2 22 -1
3 (s+1(s%+s+1) 3 4x3 - 3x
4 (s2+0.76545 +1)(s® +1.8478s + 1) 4 8x%—8x2+1
5 (s+1)(p2+0.6180s+1)(s>+1.6180s + 1) 5 15x° — 202 + 5x
6 (s2+0.5176s + 1)(s% + 1.4142s + 1)(s® + 1.9319s + 1) 6 3228 —48x% +18x%2 -1
Bang 6.1: C4c ham ctia s6 thong dung
Tén cltasd  wo(n),~(L-1)/2<n<(L-1)/2 w(n):wo(n—¥),0£nsL—1
Chit nhat 1 1
2n L. -1
_— véi0sn<
Tam giac - % L- 12n 7
- gi L=1 <(L-
Z_L—l' v6i #5= <n=(L-1)
Cosine Cos(Lﬂ—nl] cos(L]inl - g)
Reimann sinel ( szl l) sincl ( sz i~ 1)
Hanning 0,5+0,5cos[L2’i"1) 0,5-0, 5cos(L2 1]
Bang 6.2: Bang tra gia tri ctia cac clta s6 thong dung  Hamming 0,54+0,46cos[1\2r7i"1) 0,5470,4&05( ]3 1]
Ctta s8 Ap(dB) As(dB) 6,=6s C - n
aso » [4B) @B Blackman 0,42 +0, 5cos[§” 1) 0,4270,5005(;71]
. N Amn 4nn
Chirnhat 0742 21 00819 0,60 +0,08cos( 22 ) +0,08c0s 7
Hanning 0,055 44 0,0063 3,21 .
Hamming 0,019 53 0,0022 3,47 ‘ To (ﬁ\/ 1-(2) ) To (ﬁ\/ 1-(2-1) )
Blackman 0,0015 75,3 0,00017 5,71 Kaiser 1B T
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