Bai 3: SO hoa
tan:.dung su’c manh cua may. tinh



Noi dung bai hoc

* Tan dung sirc manh cua may tinh trong xu ly dir liéu,
tao 1ap thong tin, va phat trién tri thirc.
« Cac khai niém co ban: d liéu, théng tin, tri thire.
e Lam thé nao dé cé dir liéu so - diéu kién can dé sur
dung may tinh xtr ly dir liéu:
* M0i quan hé gitra dit liéu va tin hiéu
e Biéu dién tin hiéu: mién thoi gian va mién tan sé
* Vai tro cta Bién doi Fourier
* Quy trinh tao di liéu so:
« R&i rac héa (sampling): Dinh ly Nyquist-Shannon
« Luwong tir hda (quantization)
e M3 héa (coding)

» Cac loiich ctia “so6 hoa”.

7 DAI HOC BACH KHOA HA NOI
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* M3y tinh dién t& nhu hién cé duoc xay dung dua
trén nén tang:
 Pai s6 Bool: chi vai hai gia tri True (1) va False (0) - tuvong
irng trang thai bat/tat cia mot chiéc “céng-tac” - cung vaéi
cac phép logic co ban 13 c6 thé thuc hién biéu dién va tinh
toan so hoc;
« “Cong-tac”: va vai cach “ndi mang, di day” ndi cac cong-
tac lai 1a ta co thé thuc hién duoc viéc:
 Biéudién: Batla 1, vaTatlao;
* Tinh toan: tao ra cac mach AND/OR/XOR/NOT, tu do tao ra cac
bo CONG, TRU’ NHAN, CHIA phuc vu tinh toan s6 hoc;

* Vivay, can mét loai “Céng-tac” bat/tat co diéu khién va
NHANH, TIN CAY, TIEU THU IT NANG LUONG

=> Béng ban dan, hay con goi 1a TRANSISTOR

7 DAIHOC BACH KHOA HA NOI
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Tém tat “Strc manh ctia may tinh”!!!

» Toc do tinh toan: may tinh cho phép thuc hién cac tac
vu rat nhanh, nhiéu tac vu cing mét luc (da nhlem) vVa
XU ly mot Iu’o’ng I&n dir liéu trong thoi gian ngan.

* Tinh da dung: May tinh c6 thé thuc hién mot cach da
dang cac tac vu (du’o’c chi thi thong gua phan mem)
trong nhiéu linh vuc, dic biét cac tac vu cé tinh * ap
di, 13p lai” mét cach rat hiéu qua. Tac vu may tinh c6
thé xu’ Iy duoc phu thudc cha yéu va sirc sang tao cla
con nguoi.

* Do chinh xac va tin cay: may tinh thurc hién cong viéc
mot cach tinh cay va chinh xac, tuan theo “chi thi”
duoc thiét 1ap (phan mém).

* Kha nang luu trir: may tinh c6 kha nang luu trir lugng
|&n Ao Ileu va san sang dé xtr ly bat ky luc nao.

7 DAIHOC BACH KHOA HA NOI
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Lam thé nao c6 thé tan dung duoc strc manh cia MTDT?

DA A ORI A
000100011000110001
010101010100000011
101011010101000001
101000011001111100

* Dr liéu s0, va 010101010010101111

000001111001101110

e PhAn mém x(r h’/ phCI hO'p 101010101010100011

000111101010100010

L N1 NTNTNTNTNTNTT NG

7 DAl HOC BACH KHOA HA NOI
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D liéu, Thong tin va Tri thae

« D{r liéu (data): 1a tap hop cac gia tri r&i rac hoac lién
tuc chira thong tin trong do6. Cac gia tri nay mo ta: sé
luong, chat lugng, sur kién, s6 liéu thong ké... vé mot
su vat/su viéc.

Vi du: nhiét d6 thé giGi trong ndm 2016.

« Thong tin (mformatlon) xUr ly dir liéu cho chung ta
thong tin, phan cé ich cua dir ligu. Hay néi cach khac
thong tin 1a két qua thu duoc duéi dang y nghia
(meaning), va b0| canh (context) sau khi xtr ly dir liéu.
Vi du: dua trén thong ké nhiét do trong ndm 2016, ta
tinh todn trung binh va so sdnh véi qud khtr thi thay day
la mét ndm co nhiét do cao nhdt tir trurdc dén nay.

7 DAIHOC BACH KHOA HA NOI
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* Tri thirc (knowledge): thu thap, va xtr ly thong tin
cho chung ta tri thirc, phan hiru dung nhat cua théng
tin.

Hay ndi cach khac Tri thire 13 su hiéu biét vé mot cha
dé ma ban c6 duoc nho kinh nghiém hoac qua qua
trinh hoc tap, nghién cuu.

Vidu: nam 2016 la ndm xdy ra hién tuong El Nino, cdc
ndam trudc co hién tuong El Nino cting nong hon binh
thuong, do vay tri thuc tao ra: Hién tuong El Nino lam
tdang nhiét dé trén Trdi Dat.

DAl HOC BACH KHOA HA NOI
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Mot vi du khac

Data e "640x640 image"

Information < L "A Cat"

knowledge - | @ "|t's my neighbors cat”

E DAI HOC BACH KHOA HA NOI
BACH KHOA'
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Thap dur liéu - thong tin - tri thdc - gia tri

Value

Gid tri

Decision-making ,/
(Ra quyét dinh)

/!
!/

Synthesizing
(Téng hop)

Analyzing
(Phan tich) K

/
/

Summarizing )/

(Téng hop) ¢ Information
'
Organizing /.
(T6 chirc dir ligu) /!
/!
Collectin /
5 Data

(Thu thdp) ¢

K DAI HOC BACH KHOA HA NOI
BACH
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So sanh Dt liéu - Thong tin - Tri thuc

« Xuat phat diém tir dir liéu tho

@I’ﬁS{’iMﬂH’Yﬂ"A{’ @ 3 a Pi" SVOi d @SAFMSVO'd

7 DAI HOC BACH KHOA HA NOI
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THE-

DDTA
INFORMMTION

KNOWLEDGE

WISDOM

(Tri tué)
CHAIN

2
e 3
4 | o
= \)B
i <
= L
0
B}
\\ o
® -
\
skekchplanations

E DAI HOC BACH KHOA HA NOI
BACH
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Con duong hinh thanh tri thirc tur dir liéu

Data Data Data * L. P
| Vai tro chinh
| cua Cong nghé Thong tin
I ...-":;.
o/ Processing
. I -.;__.-'
Processing
¥
Information

« DAy nhanh qua trinh tir dit liéu thanh théng tin

doi !’\6i ‘:processing -'xfr ly" hiéu qyé. o
« PHAI TAN DUNG SU'C MANH CUA MAY TINH

Experience & intuition

L J

E DAI HOC BACH KHOA HA NOI
12
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Lam thé nao c6 thé tan dung duoc strc manh cia MTDT?

(Idp lai slide)

DA A ORI A
000100011000110001
010101010100000011
101011010101000001
101000011001111100

* Dr liéu s0, va 010101010010101111

000001111001101110

e PhAn mém x(r h’/ phCI hO'p 101010101010100011

000111101010100010

L N1 NTNTNTNTNTNTT NG

7 DAl HOC BACH KHOA HA NOI

ST HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY

13






MGoi quan hé gitra dir liéu (data) va tin hiéu (signal)

e Tin hiéu 13 biéu dién vé mat vat ly cta dir liéu.

« Né&u dir liéu lién quan dén “biéu dién vé mat Iogic cua thong
tin (& dang tho) thi (dén cudi cung) Tin hleu c6 thé coi la
“biéu dién vé mat vat ly” ctia théng tin.

e Cac hé thong xur ly dir liéu vé |
ban chat 13 cac he thong vat 5.5v
ly, vi vay, di¥ liéu ludn ton tai
dudi dang tin hiéu (mot hién
tuwgng vat ly nao do) trong
cac hé thong vat ly.

* Vi du: cac bit “biéu diéen” 0.1V
trong may tinh théng qua
dong dién (gia tri dién ap dua
vao transistor). oV

4.5V

m DAI HOC BACH KHOA HA NOI Tin hleu dlen
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~ne

MG0i quan hé gitra dir liéu va tin hiéu (tiép)

* Vidu: D liéu am thanh thi trong thé gidi vat ly, cwong d6 séng am (ap suat
khong khi) tai mot thoi diém theo thai gian 1a tin hiéu biéu dién di liéu nay.

N5 T T T T T T T T T

0.4

03

n.z2

o

or

Amplituds

-0.1

-0z

M 1
‘ J »

-0.5
Bién do6i trong ap suat khong khi (vi du phat am nguyén am “e” ).
7 DAI HOC BACH KHOA HA NOI
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~ne

MG0i quan hé gitra dir liéu va tin hiéu (tiép)

» Néu dit liéu |a hinh anh thi trong thé gigi vat ly cwong doé
anh sang tai mot vi tri (2D) l1a tin hiéu biéu dién dir liéu nay.

D liéu Tin hiéu (cwdng dd anh sang tai moi diém anh)
E DAl HOC BACH KHOA HA NOI

HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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o n”

MG0i quan hé gitra dir liéu va tin hiéu (tiép)

« Ngoai ra dir liéu & dang bat ky cé thé duoc biéu dién dudi dang
hién tuwong vat ly thong dung, nhu: dién - tin hiéu dién (truyén
co day), song dién ttr - tin hiéu dién tur (truyén khong day), hoac
song am (truyén dudi nudc)... théng qua cac bd chuyén doi
(transducer).

Electronic .
Transducer Processors Transmitter

Electronlc
== B EEEE DO

LV
(séng dm) (dong dién)
Receiver Transducer

Electronlc . w i
Signal

(séng dién tur) (dong dién) (séng dm)
* Anh sang, song am, dién, song dién tur... la cac hién tugng vat
ly, khi cac hién tuong vat ly néy biéu dien dir liéu (theo mong
| muon cla con nguoi) thi ta c6 tin hiéu.

m DAl HOC BACH KHOA HA NOI

(séng dién tur)

Electromagnetic
wave

18



Trong thuc té tin hiéu ton tai & dang nao?

Lién tuc theo thdi gian Roi rac theo thoi gian
Conti —ti Di te-ti
o ontinuqus- ime iscrete-time
L _— ~
- s fl Tin hiéu tuong tu ™ DICA
Lién tuc theo bién @0 Analog \ "
(gid tri) x(0) EASLY
Continuous-amplitude J G e S
\ N Time ¢ ’ RSt L fample
N Loai phé bién trong tw nhién ||
_\ f - A,— . L —
e p‘l hﬁ SO Digital ~ o
Roi rac theo bién do C1DA x(n) p
(gid tri) *(0) |
Discrete-amplitude ,_,_l—'—r l d;‘:fg;e
T .
m . ) . discrete domain ! ’"
v

1. Tin hiéu biéu dién nhiét do phong la logi ndo? 3. Ddn gh/iwa,nq;,emofiyn #Tlrc?
2. TH biéu diéen nhiét do phong theo gio' la logi ndo? 4. Dén sé Viét Nam theo ndm?
E DAl HOC BACH KHOA HA NOI

HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Lam thé nao dé cé tin hiéu so (dir liéu s6)?

__--~"  Approximation ~T=--~.
/\Wu’ng lgi tin hiéu g6c) >~ R
»&~~ Reconstruction, e
1 Interpolation . [
(khéi phuc Igi, ndi suy) - el .
\-//\U/ \/f_ L .‘i‘l".‘ -l _'.': —_—— - ——— - —

Analog signal Discrete-time signal Digital signal
Sampling Quantization

Tt tin hiéu lién tuc (twong tu) sang tin hiéu so, trdi qua 2 budc:
« Budc 1 - LAy mau (sampling): rdi rac theo thai gian, roi
« Budc 2 - Luong tir hda (quantization): roi rac theo bién do.
Muon sang dir liéu s6 can thém:
« Budc 3 - Ma hda (coding): ma hda cac gia tri bién doé thanh
ma nhi phan

m DAl HOC BACH KHOA HA NOI

TRECEE HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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m
110
101

2

Code Amplitude
= B~
S =

o o
s 2

t
o Quantization
*15
‘
L
¥
3
P
01 1 ’.
2t 31 41 S

t

Amplitude (volts)

o

T 2T T @ S
Sampling time

o Coding

100110101011001001010




Qua trinh I3y mau

 ROi rac hda tin hiéu theo thai gian: thong qua |3y cac gia tri tai
cac diém roi rac theo thai gian, véi diéu kién, sau nay co thé
“kho6i phuc lai” tin hiéu lién tuc (goc) ban dau
original signal

time
reconstructed signal
u L
T 1 o 4 0 4 0 4
£ of o o
E, o o ®
£ -1 o-—© o
k DAIHOG B 0 2 4 6 8 10
ST HANOI UNIVERSITY time
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LAy mau sao cho da? Dinh ly 1ay mau Nyquist-Shannon

Claude Shannon

Harry Nyquist
(1916 — 2001)

(1889 — 1976)

D

)

Theo Nyquist va Shannon thi: néu tan
trong 1s) ma toi thiéu bang 2 lan &
c6 thé xay dwng lai tin hiéu gbc ttr tin hiéu roi raC:

aP cua tin hiéu thi

Tan s6 cla tin hiéu Tan s6 xac dinh
la gi? thé nao?

7 DAIHOC BACH KHOA HA NOI

HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY

BACH KHOA'
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Tin hiéu tuan hoan

e La tin hiéu c6 dang séng lap lai sau moi chu ky:
e Biéudién ham sé: s(t +T) = s(t) —oo <t < 400,
vOi T duoc goi la chu ky (s)
 Vidu: tin hiéu hinh sin: sin(t + 2m) = sin(t)
« Tin hiéu tuan hoan duoc biéu dién bai:
« Bién do (A), don vi theo hién tuwong vat ly, vi du véi dién: V.
« Tan so (f) (Hz): s6 lan dao dong lap lai trong 1s, véi f = 1/T.
e Budcsong (A), void = v/f = v X T, vdivIlavan toc lan
truyén cda hién tuwong vat ly, véi dong dién va song dién tu:
v=C=3.108m/s.
=> ) 13 quang dudng tin hiéu lan truyén trong 1 chu ky.

| «—— Wavelength ——»| Velocity of
+ A propagation
A —
Amplitude v

f = frequency
T = Period .,

i . ———— ;L
7  DAIHOC BACH KHOA HA NOI
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(Tan so6 va bién do)

//’“ - — [ m_"'—" HH”H;\
/[ B =

[ —— ‘
—ﬁ

PAI HOC BACH KHOA HA NOI
HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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* Vi du vé tin hiéu tuan hoan

Y

Low frequency signal

\/\\/ \/ Composite Periodic Signal

High frequency signal

Circuit Globe

E DAI HOC BACH KHOA HA NOI
BACH

HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Tin hiéu khong tuan hoan (aperiodic signal)

« Nguorc lai vai tin hiéu tuan hoan, tin hiéu khong tuan
hoan khéng lap lai theo thoi gian.

Periodic signals Nonperiodic signals

Amplitude

volts)

FAWAWATS
TV a7l

Amplitude
(volts)

» Time

Amplitude (volis)

peciod =T = 1)) » Time
(b) Discrete



Phé tin hiéu (hay biéu dién tin hiéu theo tan sé

e Tin hiéu duoc biéu dién trong:
« Mién thoi gian: su bién thién clia bién do theo thoi gian;
* Mién tan s6: sy bién thién cla nang lugng tin hiéu theo
tan so. 3 tin hiéu tuan hoan thanh phan
tao nén s(t)

Tin hiéu tuan
hoan xem xét
s(t)

Amplitude 7

e

0/7? . 1\ . 1\ |
q/ s(t) = sin(2xft) + <§> sin(2r(3f)t) + <§> sin(2m(5f)t)

p.Tme 7i



o n”

Bién do6i Fourier - U'dc lwong pho tin hiéu

0

Theo Fourier, bat ky tin hiéu nao
cling c6 thé dugc “phan rd” thanh
tong hop cua cac tin hiéu luong
gidc tuan hoan (hinh sin hoac cos)
voi tan soO, bién do va goc pha
khac nhau.

6\

/

Jean Baptiste Joseph Fourier
(1768 - 1830)

7 DAI HOC BACH KHOA HA NOI

- HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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« Néu tin hiéu tong hop la tin hiéu tuan hoan thi tin
hiéu nay ducgc tong hop tu cac tin hiéu tuan hoan cé
tan sO roi rac.

Amplitude ~—— Frequency f
A —— Frequency 3f
— Frequency f

v

a. Time-domain decomposition of a composite signal

Amplitude

I | ‘

E’f” DAI HOC BACH KH ¢ aF of Time
BACH

HANOI UNIVERSITY OF SCIENCE #

b. Frequency-domain decomposition of the composite signal 30



« Néu tin hiéu tong hop la tin hiéu khéng tuan hoan thi
tin hiéu nay duogc tong hop tir cac tin hiéu tuan hoan
co tan soO trong dai thay doi lién tuc.

Amplitude Amplitude
A A Amplitude for sine
ﬂ wave of frequency f
-
Time 0 f 4kHz  Frequency
a. Time domain b. Frequency domain

BAIHOC
7 DAl HOC BACH KHOA HA NOI
ST HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Phé tin hiéu va LAy mau - Dinh ly 13y mau Nyquist-Shannon

Claude Shannon
(1916 — 2001)

Harry Nyquist
(1889 — 1976)

« Nho Bién doi Fourier chung ta biét dwoc phd cda tin hiéu, va
qua do biét dwoc tan sb Ién nhat cda tin hiéu.
FS 2 meax

* Theo Nqust va Shannon thi:
néu tan so Iay mau (so mau Iay
trong 1s) ma toi thiéu bang 2 lan
tan sO lon nhat cla tin hiéu thi
c6 thé xay dwng lai tin hiéu gbc
tee tin hiéu roi rac.

/ frequency

7 DAIHOC BACH KHOA HA NOI
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Lam thé nao dé dam bao “khdéi phuc lai” tin hiéu goc?

“gan dung” tin hiéu gbc

F, = 19fsignal Khong thé khéi phuc
dwoc tin hiéu goc

F, = 11fsna Khong thé khoi phuc
dworc tin hiéu goc

BAIHOC
7 DAl HOC BACH KHOA HA NOI
ST HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Luwgng tir héa (roi rac theo bién do)

« Sau qua trinh 13y mau, tin hiéu thu duoc cé gia trj lién tuc theo bién do, va can
phai duoc “luong tir hoa” dé bién thanh tin hiéu sé.

1

-

Amplitude

1
-k
T

H_) 1 2
Sampling period Time (seconds)

100/101/111/100/010/001)011).. (dir lieu s6 dau ra) -

-

o

111
110
101 |
100
011
010
001
000

} Quantization
step size

Time (seconds)

34



m
110
101

2

Code Amplitude
= B~
S =

o o
s 2

t
o Quantization
*15
‘
L
¥
3
P
01 1 ’.
2t 31 41 S

t

Amplitude (volts)

o

T 2T T @ S
Sampling time

o Coding

100110101011001001010




Luong to hoa: bao nhiéu mirc la du

1 ]
0.75 \ .
0.5 1

0.75
05+ . —
0.25 - 0.25 - \/ )
ol N | 2 /|
025t 025
-0.5 -05r \/ \/ 0“
-0.75 1 -0.75

Cang nhiéu murc (s6 lwong bit ma hoa cang I&n) thi sai s6 lwong tir
cang nho, tin hiéu khoi phuc dugc cang gan tin hiéu goc

0.75

05

0.25

-0.25 -

05 Foe

-0.75




Amplitude

Amplitude

0.8

0.6

04

bt
[

o

.
=
ta

04

-0.8

—_
[

895

19.896  19.897

19.898 19.899 19.9 19901 19.902 19.903 19.904 19.905
Time (s)

08 -

0.6

04

et
[

o

02

Amgthanh s6 héa 16 mirc (4 bit) |

-1
19.895

19.896

19.897

19.898 19899 199 19901 19.902 19.903 19.904 19.905
Time (s)

Amplitude

Amplitude

Am thanh s6 héa

murc (2 bit)

-1
19.895

19.896

19.897 19.898 19.899 19.9
Time (3)

19901

19.902

19.903

19.904 19805

Am thanh s6 hda

6 murc (8 bit)

-1
19.895

19.896

19.897 19 898 19.899 199
Time (s)

19.901

19.902

19.903

19904 19905



Chuan so héa co ban (3m thanh mono - don kénh)

Type of Sound Bandwidth Sampling Bit Depth | Data Rate
Audio Signal Quality Rate
(kHz) (kbit/sec)
Speech Phone 200 Hz — 3.2 kHz 8 12 96
quality
speech
Music High-fidelity 5 Hz—20kHz 44.1 16 706
music
(CD Quality)
High-quality = DVD quality 5 Hz-20kHz 192 24 4608
music

« D€ giam kich thudc dir liéu sé co thé ap dung cac ky thuat nén co
mat mat dur liéu:

* Vidu MP3, dua trén “Phuong phap ma héa theo cam thu”: chi tap trung
vao cac am thanh ma tai nguoi nghe duoc, va loai bé cac am thanh khong
nghe thay, két qud “data rate” con 64kbit/sec (ty 1&é nén 11:1 so véi CD),
hay 128kbps vai hai kénh (3m thanh néi stereo).

E DAI HOC BACH KHOA HA NOI
BACH

HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Tém tat quy trinh tao ra di¥ liéu am thanh sé

Dir liéu sé6, dong bit, luu

thanh file trén mady tinh
1
0
0
. ) 1
Nguon phdt
am thanh *

AWAYREAAY

Su bién dai dp sudt khéng khi, qua micro R&i rac héa tin hiéu
duoc chuyén thanh dién dp c6 gid tri thay déi  tuong tu (lién tuc)
lién tuc (tin hiéu dién lién tuc) |

39
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Tong két tao dir liéu s6

* XU ly dir liéu tao cho ta thong tin, va viéc xur ly hiéu qua
néu dem vao xu ly trong may tinh (tan dung strc manh
tinh toan)

. Trong thuc té:

7 DAI HOC BACH KHOA HA NOI

DU liéu ton tai dudi dang cac biéu dién hién tuong vat ly, goi 1a
tin hiéu;

Tin hiéu “théng thuong” & dang “khong than thién” véi may tinh
(ie. khéng phal dang sO);

Do vay phai “s6 héa” tin hiéu dé tao ra tin hiéu s8, sau déo m3
hoéa thanh dir liéu so;

S6 hoa gém: (1) 18y mau; (2) lwong tir hda; va (3) ma hoa;
Lay mau ma van dam bao khoi phuc lai tin hiéu goc thi tuan
theo Dinh luat Nyquist-Shannon;

Luong tir hoa cang nhiéu murc (nhleu bit sau ma hoa) thi cang
gan voi tin hiéu goc (can bang gitra chat luong va chi phi)

o HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY
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Ngoai tan dung sir'c manh
may:tinh thi chuyén sang tin hiéu
(dirliéu) so duoc loi gi nira?



Loi ich cha di¥ liéu so

o XU ly tinh toan trong
may tinh, tan dung suc
manh cta may tinh,
thuan tién trong viéc cai
dat cac thuat toan phuec
tap, nhung manh mé
thao tac trén con s6 dé
xu ly dir liéu.

Vi du: ky xao am thanh,
hinh anh, video...




» Tin cdy (1): c6 kha nang chéng chiu v&i anh huéng caa tap am /
nhiéu tot hon tin hiéu twong tu, dac biét trong truyén thong.

Analog signal

Digital signal

Noise

" A A e L

Original signal
+ noise
Distortion caised by noise
Received
signal

Tin hiéu nhan dugc PHAI PONG DANG
v&i tin hiéu géc => YEU CAU KHO

Noise

Restored digital signal

]

Tin hiéu nhan dwoc KHONG CO YEU
CAU DONG DANG, CHi CAN DUY TRi
MU'C PHAN BIET (0 VA 1) => DE HON

BACH KHOA'
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Analogue ) ,u. ')

Y A © \ } °,‘..’ amplified! | | ' I:

\. !‘ "'\{ #

Digital : '
P " - regencrate

« Tin cay (2): S dung bo lap (repeater) hiéu qua hon
str dung bo khuéch dai (amplifier) trong truyén thong
tuvong tu.

T
BACH KHOA'

a4



* Thuan tién trong luu trir va chia sé:
« D{¥ liéu s6 khong phu thuéc vao méi trwong luu trir va
truyén théng nao cu thé.
Vi du: Copy tu dia tir sang bang cassette (dir liéu tuwong
tuw) can cac thiét bi dac biét. Trong khi v&i dir liéu so6 thi chi
|a cac bit, viéc copy va lwu trir rat don gian.
* Hiéu qua trong nén dir liéu & dang so, vi du: MP3.




Yéu cau:
* S6 hda mot bai hat cé thoi luong 5 phut.
Biét:
- Bang théng (dai tan sd) cua tin hiéu giong ndi va am
nhac la tu 16 Hz dén 20 KHz.

* Lua chon s6 héa véi tan s6 |ay mau phu hop téi thiéu,
va luu trir 16 bit cho méi mau.

Hoi:

. O cirng can t8i thidu dung luong luu trir con tréng 13
bao nhiéu dé luu bai hat nay?

7 DAI HOC BACH KHOA HA NOI
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