TRUONG DAI HOC CONG NGHE
Dé thi két thiic mén hoc: Hoc ky II, nam hoc 2017-2018

Mén thi: ELT3144 - X 1§ tin hicu sb TailieuVNU.com
- Exam duration: 120 minutes. - Thai gian lam bai: 120 pht.
- Students are allowed to bring to the exam any - Sinh vién dugc mang tai liéu vao phong thi, tri
materials, except from laptops and phones. laptop va dién thoai.
1. [2 marks] 1. [2 diém]

(i) The time and frequency responses of
4 filters are shown in Fig. 1. Compare
and explain the quality of the filters
in (a) and (b), in (c) and (d).

(ii) Give an interpretation of the group
delay and give remark on the group
delay of a causal FIR filter.

2. [3 marks] A LTT system is given in Fig. 2.

(i) Determine the transfer function.
(ii) Determine the impulse response.

(iii) Determine the direct form II struc-
ture of the system.

3. [2 marks] Design an IIR digital lowpass
Butterworth filter, using the bilinear
transformation, given that: attenuation at
the passband cutoff frequency of 3 KHz
is at most 3 dB, attenuation at the stop-
band cutoff frequency of 6.4 KHz is at least
35 dB, the sampling frequency is 20 KHz.

4. [3 marks] An FIR filter of type I has the ™
following specifications:

0, |w|<0,3m,
| Hia|(w) = {

1, otherwise,

passband ripple of at most 0.5 dB, stop-
band ripple of at least 45 dB, and transi-
tion band of 0.187 rads/sample.

(i) Determine the impulse response.

(ii) Determine the system function.

(iii) Determine the magnitude and phase
responses.
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(i) Dap ting thoi gian va tan s6 cta 4 bo
loc s6 dugce cho trén hinh 1. Hay so
sdnh chat lugng ctia cac bo loc (a) va
(b), (c) va (d), va giai thich 1y do.

(ii) Hay dién dai § nghia ctia tré nhém va
nhan xét vé tré nhém ctia mot bo loc
FIR nhan qua.

2. [3 diém] Cho he LTI nhu hinh 2.

(i) X4c dinh ham truyén ciia hé thong.
(i) Xac dinh dap tng xung ctia hé thong.

(iii) Xéc dinh cau tric truc tlea I cia he
thong.
0.7265 (1. Z" 1)/(,1+Z" 1)

3. [2 diém] St dung phuong phap bién doi

song tuyén tinh dé thiét ké mot bo loc sb
thong thap IIR dang Butterworth véi cac
dac ta sau: tai tan so cat dai thong 3 KHz
c6 do suy hao tdi da la 3 dB; tai tan so cat
dai triet 6,4 KHz c¢6 do suy hao t6i thieu
12 35 dB; tan s6 lay mau 1a 20 KHz.

.3 diém] Cho bo loc FIR loai I c6 dic ta

sau:

0, |w|<0,3m,
Hal(w) =
| Hial (w) {1, Khéc,

do gon song dai thong 1a 0,5 dB, do gon
song dai triet it nhat 1a 45 dB, do rong dai
chuyén tiép 0, 187 rads/sample.
(i) Xéc dinh dap ting xung.
(i) Xac dinh ham truyén.
(iii) Tinh dap tng bién do va dap tng
pha.
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Hinh 3: Butterworth filter with n poles | Bo loc Butterworth véi n nghiém cuc

1/H(s)

111 — Ciass  A,dB) A,dB) 0,28, C

2 s2+1.4142s+1

3 (5412 +s41) Chitnhat 0,742 21 0,0819 0,60
4 (s2+0.76545 + 1)(s +1.8478s + 1) Hanning 0,055 44 0,0063 3,21
5 (s+1)(s2+0.6180s + 1)(s2 +1.6180s + 1) Hamming 0,019 53 0,0022 347
6 (s2+0.51765+1)(s2+1.4142s + 1)(s2 + 1.9319s + 1) Blackman ~ 0,0015 753 0,00017 5,71

(a) Butterworth polynomial | Da thitc Butterworth

s6 thiét ké FIR

Hinh 4:
. -1
Tén ctta s6  wo(n),—(L-1)/2<n<(L-1)/2 w(n)zwo( T),OSn<L—1
Chit nhat 1 1
2n : L-1
y 2')1‘ L—l’ V010<HST
Tam giac T 1 on .
- -1
Z—m, VC‘IT<RS(L—1)
i n an 7
Cosine cos(L_l) COS(L—I_E)
2
Reimann sincl ( " ) sincl (— - IJ
L-1 -
Hanning 0,5+O,5cos(zjinl) 0,5 0,5cos(Ljin1)
. 2mn 2mn
Hamming 0,54+ 0,46cos 0,54—0,46cos(
L-1 L-1
2nn 2nn
Blackman 0,42+O,5cos( ) 0,42—0,5cos(
L-1 L-
4mn
4.
+0, OSCOS(L”’” +0,08c0s(L_1)
2 ’ 2
Io(ﬁ\/l—(%) ) Io(ﬁ\/l—(,%— ) }
Kaiser
Io(B) Io(B)

Hinh 5: Window functions || Ham cita s6

~End of examination paper | Két thic dé thi-

(b) Some FIR design parameters | Mot sd thong
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