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« KY THUAT AUDIO
« KY THUAT VIDEO
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TONG QUAN

TONG QUAN VE MULTIMEDIA

KHAI NIEM CHUNG VE AUDIO VA VIDEO
HE THONG AUDIO-VIDEO

MOT SO VAN DE VE TiN HIEU

NEN DU LIEU
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TONG QUAN VE MULTIMEDIA

:m
* Lich su phat trién cua hé théng da méoi

truong

— Baﬁ tap chi - moi truong: van ban, do hoa va hinh
an

— C4ap d6ng: moi truOng truyén tai tin hiéu dién.
— 1895, Guglemg Marconi phat minh ra may radio G

Pontech1o — Y, méi truong chuyén tai t1n hiéu
audio quang ba hién nay.

— Truyén hinh, moi tru‘dng truyén thong cla thé ky
20, truyén hinh anh va 4m thanh dén mOoi noi.

— Cac hé thOng m4dy tinh tich hgp nhiéu dang moi
tru‘dng s6 khédc nhau, kha néing b1eu dién, tuong
tac vOl cac dang thong tin, tlem ning 16n phuc vu
nhu cau trao d61i thong tin chat luong cao.

— Cac hé thOng da méi trudng trd W
két hop cac cong nehé khac nhau vdi khd ning
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TONG QUAN VE MULTIMEDIA

/\

0) ()
Am

\/ Siéu van

ban

Vin ban thuOng
(tuyén tinh)

thanh

0
Siéu van ban 0
Video

Siéu moi truong

Hinh 1-1 Hypertext, Hypermedia
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TONG QUAN VE MULTIMEDIA

e DO O
* Siéu moi truong va da moi truong (hypermedia —
multimedia)

— Hypertext: Vin ban chla cédc lién két dén cic vin bdn
khac.

— “Siéu vin ban la mOt tai liéu khong tuyén tinh, bang cdch
kich vao mOt di€ém nong nao do trén van ban, né co thé
chuyé}z dén mot tai liéu hay mOt van ban khdc, rOi co thé
quay VE, thuan tlen cho nguoi doc trong viéc duyet vdan

ban hodc mubn téng quan mot vin ban tU phdn muc
[uc”. (Ted Nelson ,1965)

— Hypermedia: Bao gém nhi€u mdi truOng truy€n thong
khic nhau nhu d0 thi, hinh anh, dac biét 12 Am thanh,
hoat hinh va anh dOng. (Ted Nelson).
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TONG QUAN VE MULTIMEDIA

:m
* Multimedia: thong tin mdy tinh c6 thé dugc mo ta bang
audio, video hay hoat hinh ngoai nhltng mdi truOng truy€én
thOng (text, graphic, images...).

°* Dinh nghia multimedia:

— Multimedia bag gém su tich hop diéu khién bang may tinh
cUa van ban, do hoa, do thi, anh tinh va anh d0ng, 4&m thanh
va cac moi tru‘dng khac trong d6, mO1 dang thong tin ¢ thé
dugc bi€u dién, luu trl, truyén va x( 1y so0.

* Ung dung multimedia:

— Ung dung su dung mOt tap cac tai nguyén da moi tru’dng nhu
van ban do hoa, do thi, hoat hinh, video, audio..

e Hé thong multimedia:
— Hé thong c6 kha nang xtr 1y dir liéu va Ung dung multimedia.

— Pudgce dac trung bédi su luu trlr, xU 1y, tao, thao tac, dién xudt
thong tin multimedia.
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TONG QUAN VE MULTIMEDIA

* Vidu Ung dung hypermedia:

— World Wide Web (WWW) la vi du tdt nhat cla Ung dung hypermedia .

— Powerpoint

— Word

— Adobe Acrobat

— Macromedia Director

* Vidu ung dung multimedia:
— H@ thong xay dung va soan thado video sO.
— Tap chi dién tu.
— Tro choi.
— Thuong mai dién tu.
— Truy@n hinh tuong tac iTV, truy@n hinh theo yéu cau.
— Truyén hinh hdi nghi.
— Thuc té do.
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TONG QUAN VE MULTIMEDIA

* Cacdac tru’ng cUa hé thOng multlmedla
— Hé thOng multimedia phai dugc di€u khi€n bdi mdy tinh.
— Hé thOng multimedia phai dugc tich hgp.
— Thong tin dugc x( 1y dugc bi€u dién & dang sO.

— Giao dién trinh dién cudi cung clla mdi truGng thudng cé
tinh tUOng tac.

N
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svnthesis

synthesised
digital audio

cap_’t_ e
A-D conv

captured
digital audio

!

eraphics

synthesised
digital image
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b

svnthesised
digital video

capture
B

N

A=Y conv

captured
digital video

Hinh 1-3 Thu nhén va tbng hop
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TONG QUAN VE MULTIMEDIA

- s ST = o
* Cac dang moi truong va tin hiéu:

tdang moi truOng

lién tuc audio video animation
roi rac images text graphic
gbc tin hiéu
thu nhan tOng hop

Hinh 1-2 Dang moi truOng
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TONG QUAN VE MULTIMEDIA

Am thanh (audlo)

Am thanh: La dao dOng séng Am gy ra ap luc lam dich
chuyen cac hat vat chat trong moi tru’dng dan hOi 1am tai
ngUoi cam nhan dugc cac dao dOng nay. Tai ngU0i c6 thé
nghe dugc trong khodng tan sO tU 20Hz dén 20kHz.

Am thanh tu nhién: La sur két hop phuc gilta cic séng Am
cé tan sO va dang séng khac nhau.

Dai dOng cUa tai: Gidi han bdi nguOng nghe thay (0dB)
dén nguGng dau (120dB) cUa ngUOi.

Ngudng nghe tOi thi€u: MUc thap nhat cUa bién d6 ma tai
ngUoi c6 thé cam nhan dugc dm thanh tuy thubc vao tung
ngUdi, mUc ap IUc va tan s6 cUa Am thanh.
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TONG QUAN VE MULTIMEDIA

W
Hi€u Ung che khuat am thanh: Hi€n tugng 4m thanh ma
tal dé ngu’dng nghe cUa mOt 4m ting 1én trong khi c6 mat
cla mOt am khéac (khé nghe hon). Pugc st dung trong kY
thuat nén.

Hu‘0'ng am thanh: Tai va nao co thé gidp ta x4c dinh hu’O'ng
am thanh, di€u nay c6 th€ Ung dung d€ tao cic hi€u Ung Am
thanh nhur stereo, surround.

Vang va tre: Vang la hi€n tugng kep dai am thanh sau khi
nguOn am di tat. Tré 1a thoi gian am thanh phan xa dén
dich so v&i 4m thanh truc t1ep Néu >50ms thi tré d6 goi la
tleng vong. Bién dO cUa Am thanh c sau 1 1an phdn xa thi
bi suy gidm.

Am nhac: La am thanh c6 chu ky 9, nhU’ng tan sO ma tai
ngUdi cdm nhan mot cich dé chiu, ém 4i, dugc két hop mOt
cach phit hOp. Am nhac gdm cao dO am sac va nhip diéu.
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TONG QUAN VE MULTIMEDIA

* Video

* Tin hi€u video: La su tii tao anh tu nhién v6i nhing
khodng cich vé khong gian, thOi gian hodc cd hai.

* Anh tu nhién: dugc tao nén ti cic ngudn séng mat troi
hay 4nh siang nhin tao phdn xa 1én cic vat th€ ma ta ¢
th€ nhin thay dugc.

 Anh: Li mOt ma trdn cdc di€m dnh mang thong tin vé
d0 choi va mau sac.

* Su luu @nh: Kha ning 1uu hinh cla mat trong mOt gidy.
Mat cé thé 1uu dudc 24 hinh trong mOt gidy. Chon sO
hinh trong mOt gidy cUa anh dbng phi hop
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TONG QUAN VE MULTIMEDIA

— ST o>
* Po ch01. La bién d6 clUa thanh phan trong dnh
(pixel).
* Vi du tin hiéu chéi Y dugc tong hop bbi cac tin hiéu RGB
theo cong thue:
« E,=0,299E_+0,587E_.+0,114E, (1-2)
* Thong tin mau dugc xac dinh:
« E,-E =0,587E_.+0,889E_,+0,229E

. E_-E =0,587E_+0,114E_+0,701E, (1-3)

* PO tuong phan: Ty sO cla d0 chéi thanh phan
sang nhat so v6&i d0 chéi cla thanh phan toi nhat.

N
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HE THONG AUDIO-VIDEO

e L STy = O

* Hé thong audio tuong tu

nd nohg N

4 X

t auX

ad he é'ur'k—nﬁ—‘.[‘
e
1ad hcéuh K

Hinh 1-4 Hé thbng audio tuOng tU

Page 1§\

N



e Hé thong

T ——

/—_,/

ng kinh

Canhty ©
nhién
Anh t4i tao
—

Chuyén d6i
in hiéu - anl

«—X(r 1y tin hié

1

A

1Chuyén doi

anh- tin hiéy

A

N 1y tin hié

HE THONG AUDIO-VIDEO

video tuong tu

\ 4

\ 4

Tach xung

Hinh 1-5 Hé thGng Video tUOngttf

dong b0

Tao xung
dong bo
Luu tr(r hoae¢
— —

truyén dan

Page 1§\

N




dh

HE THONG AUDIO-VIDEO

* Hé thong audio-video sO:

]LIguﬁn tin hiéy ,| Chuyén d6i
(Analog) Analog - Digit

A 4

)rl]‘ Iy, Luu tr(t, Truyén dap

(Digital)
Chuyén d6i ‘ };‘:grtﬁ}?
igital -AnalogI; . ( Analog.)

Hinh 1-6 Hé thbng audio-video sO

N
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HE THONG AUDIO-VIDEO

* Cac thanh phan cua hé thong:

— BO phan thu: Micro va Camera thu va chuyén tin hiéu
(am thanh hodc anh) sang tin hiéu dién tuong tu. D61 vOi
ciac hé thOng sO phai thuc hién viéc chuy€n dbi tuong
tU sang sO.

— Luu trir: Thiét bj luu trr 12 bing tU hodc dia tU. C6 thé
la céc thié€t bi riéng bi€t st dung vOi muc dich thuan tién
va yéu cau mOt chat lugng nao do.

— X ly tin hiéu: Diéu chinh ddc tuy€n tan sO, mau sac,
tao hi€u Ung..

— Truyén dan: Truyén tin hiéu tU vi tri nay sang vi trf khdc
vOi mOt khodng cidch khong gian nao d6 qua mOt moi

truOng truy€n dan nao do. Page 21\_
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HE THONG AUDIO-VIDEO

* Phan loai cac

hé thong Audio-Video:

Lép hé thong

Gia

Chat
luong

De su

Linh
hoat

Yéu td quan
trong nhat

A-V gia dinh

Gia, dé sir dung

Ban chuyén nghiép

Chat luong, gia

Cau héi thao

Nén video

Phéan phéi video

Kha nang luu

trir
San xuat studio Chat luong, linh
hoat
San xuat chuong Co dong, dé su
trinh ngoai troi dung
San xuat hau ky Chat luong, linh
hoat
May tinh ca nhan Toan bo

']Il[lll

l [
Q
-c
=
«Q
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HE THONG AUDIO-VIDEO

« Hé thOng Allle Video dan dUng

— Xay dung hodc tao lai mOt sO chuong trinh nhat dinh

— Ghi, luu tr(f nhng su ki€n cd nhan.

— Hau hét cic chuong trinh dugc thu va tao ra tai chO.

— Hé thOéng ddp Ung nhu cau gid thanh thap, dé s dung
d€ phO bi€n rOng réi.

— SU dung phuong phdp san xudt hau ky vdi chat luong
gidi han nhat dinh.

— Pa hé va tuong thich v3i moi tiéu chudn.

— MOi quan tAm cUa c4c nha san xuat.

N

Page 23\\



ah
¥

HE THONG AUDIO-VIDEO

« Hé thOng Audlo-Vldeo dan dUng

VCR»CD, DVD

o I << O >0 >
| | o

Camera Interface card PAL, NTSC

Hinh 1-7 Hé théng Audio — Video dé%n—dblﬂgﬁ
Page 2



HE THONG AUDIO-VIDEO

 Hé thOng Allle Video ba -

Interface card
Camera

/@—w\  VCR, VCD, DVD
Bang, dia © NN << D D D

/D\

PAL, NTSC

Bang, dia
Téi khach hang

Hinh 1-8 Hé th6ng Audio — Video bdn chizyén AUNE page 2
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HE THONG AUDIO-VIDEO

—

« Hé thOng phan phOl

— Tap hOp chu‘dng trinh thanh mOt dong d{ 1iéu d€ phat
quang b4, truy€n hinh cdp hay vé tinh.

— Khd ning chuyén tdi dén ngudi xem thong qua may phat,
mang hay mOt phuong thUc nao do.
— May chU phai dap Ung kha ning luu tr(r d6i véi tin hiu

nham tao duOng truyén thong sudt gilta cdc chuOng
trinh.

— Yéu cau tu dOng cao, gidm chi phi nhan cong.

— Truyén hinh tuOng tic yéu cau khd niang x(U ly va chat
lugng dudng truyén khd cao, dOng thoi hé thOng phai ¢6
kha ning phat cdc chuong trinh khdc nhau trong cung thoi
di€m.

Page 26\
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HE THONG AUDIO-VIDEO

Hé thong Audio - Videq stucllo an )gla} chuong

trinh Cameral T 6am2
Camera2 O Cam3
Camera3 O (Eam 4
Camera4 C \7CR1
VCR2
_ VCR3
.\, EFF
cpummm—mreIRpey | Pau ra video
VCR2 AI VCR1
S I_ KK |:|I D[>uu =] ‘4
VCR3 VCR2
G e e

VCR3

Hinh 1-9 Hé thong Audio — Video studio san xuét chlfdng’%?ﬁz\
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HE TH6NG AUDIO-VIDEO

-_I_

« Hé thOng san Xuat chu’dng trlnh ngoal troi:

— Puodc st dung dé thu cac ban tin hay mOt chuOng trinh
nao d6 ma khong can nhi€u ngudi thuc hi€n, thuOng su
dung cac thi€t bl cam tay.

— Cac chu‘dng trinh truy€n truc t1€p thi hé thOng c6 th€ 1a

cdc hé thOng cO dinh nhung v6i quy md nhd va chat
luong thap hon.

— Yéu cau tinh c0 dOng cao.
— Camera dugc nOi vOi mdy ghi riéng ma khog st dung ma
tran chuyén mach.

— May ghl am da duOng dugc su dUHg d€ thudn tién trong
hau ky 4m thanh nhung phdi yéu cau dong b0 v&i hinh.

N
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HE THONG AUDIO-VIDEO

Hé thong san xuat hau

B8 ta0 feu gk 1Ky | | TITL1
30 tao tiéu @,
> - GRPH1
BO tao dO hog * CEml
Camera copy CR1
1_ L VCR2
v>CR3
& EFFA
< A EFFB
S M << O b [ VCR1 o |
| E < CR = 2 =
| @ %
S W i S o | CR2 Sl N
- =
° HEEEE k< O D>I0 DM | ~ Ky
5 - e vers | K/ \a
o W W W W o
BO DIEU KHIEN DUNG

Hinh 1-10 Hé théng Audio — Video sdn xudt héu kfege 29
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HE THONG AUDIO-V

~ \\\ < oy Camera |
// — ( A /\
/

,\g‘: =) Monitor |

‘:2?7\ \/f( ) /

7= O g:‘ ~
(

Bo xirls va
diéu khién s6

Vitri A
Vitri B

IDEO

Monitor

Bo x(r 1y va

Micro

diéu khién s6

Audio

—
:\

Méy chiét

—

Hinh 1-11 Hé thong cdu hoi thdo
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HE THONG AUDIO-VIDEO

Hé thong audio video trong PC

— PC dung d€ trinh dién, 1uu tr(f, x(r 1y 4m thanh, hinh dnh.

— Piéu khi€n bang phdn mém chuyén dung k€t hgp vai
céc card dO hoa, xUr 1y ky xdo.

— Pa dang v€ tiéu chudn dan dén khé tuong thich.

— C6 th€ yéu cau nhi€u dang card thich Ung khic nhau va
c6 th€ s dung hon mOt man hinh d€ hién thi.

— DUt liéu c6 th€ yéu cau nén va gidi nén vi pham vi Ung
dung kha rOng.

N
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MOT SO VAN BE VE TIiN HIEU

* Tin hleu va ham
— Tin hi€u tUong tu 12 ham theo thai gian.

— Bién d0 4m thanh duQc bi€u dién bang mlc d0 am thanh
tai tho1 di€m da cho.

— Tin hi€u dugc bi€u dién bang ham f{2).
* Tin hi€u ¢6 chu ky
— Su'lap lai trong mOt khoang\ thOi gian ngdn nhat khong
d0i cUa tin hiéu goi 1a chu ky T.
— Tan s0 1a nghich ddo cUa chu ky: u=1/T.
Bién d0
fi(t,)

(\\ Thoi gian
N Tt

N

Hinh 1-7 Biéu dién bién do-thoi gian Page 32\._
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MOT SO VAN BE VE TiN HIEU

* Phan tich Fo_urier

— Trong thuc t€, rat it khi ta c6 dugc moOt tin hi€u don tan, ma thong
thu‘Ong 1a cdc tin hi€u phlc tap, k€t hgp bdi nhi€u tan sO va céc hai
cUa no.

— VleC phan tich Fourier cho két qua 12 tdng cUa cdc ham sin va cosin
cUa céc tan sO khic nhau.

* Phan tich Fourier mOt chi@u:

Fuw)=Fy(u)+jF;(u)

12 TTut IF(MI: \/Fz(u)+F2(l/t)
f@= _ F(u)e’™ " du (u) arctan(m(z))

Fu)= f@)e’"™dt

Fu) Fow) jFw) Falp ™

N
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MOT 36 VAN BE VE TIiN HIEU

* Phé tan sO
— Su phan b0 clia | F(u)| goi la pho tan cla tin hiéu.
— Tin hiéu bi€n thién chdm thi phO tan tap trung &
tan sO thap va ngugc lai. Tu d6 hinh thanh tin

hiéu tan sO tha% va t an so cao.
+ Biéndo pho |F

>
Tan s6 (u)

N
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MOT SO VAN BE VE TiN HIEU

* Tin hleu Audlo va Vldeo
— Tin hiéu 4m thanh thudng la tin hiéu mot chiéu.
— Tin hiéu anh 14 tin hiéu hai chiéu.
— Tin hiéu Video 1a tin hiéu 3 chiéu.
— V&i cac chiéu khac nhau, ta s€ c6 sO bién khac
nhau tuong Ung.

* Chuyén d6i Fourier 2 chiéu

F(u,v) f(x,y)e 7> “™dxdy
P 72 (ux vy) P j2 uxe j2 vy
f(x,y) Fu,v)e’> ™ ™ dudy

N
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MOT SO VAN BE VE TiN HIEU

* Mau sac
— Viéc k€t hop cdc mau khidc nhau tao nén mOt mau mai.
Thong thuOng, chon cdc mau cO ban d€ két hop, vi du
RGB

Hinh 1-8 Ly thuyét 3 mau RGB

N
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MOT SO VAN BE VE TiN HIEU

* Khéng gian cam quan
mau 3 chieu:
_ C?n 7ngu’(\Ji cam quan mau 100
sac O cac khia canh sau: White

brightness: d0 sang nhu thé _ +b
no. 2 o [ Tellow

+a

hue: mau nao. Red

saturation: su tinh khiét
— SU cdm quan nay do6i vdi
moOi nguoi la moi khac Hack
biét, do d6, khong thé so B
.~ ... N .. ab model ‘
dugc giUa ngUOl nay vOl Hinh 1-9 Cém quan 3 chiéu

nguoi kia. page 3
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NEN D LIEU

* Dailuong do thong tin
— Luogng thong tin trong tin hi€u c6 thé khong bang luong df liéu cla
né ma quan hé mat thi€t véi x4c suat xuat hi€n cla né.
* Tu-thong tin (1UQng tin)
— Thong tin dugc mang bGi mOt bi€n cO A c6 x4c suat xuat hién P[A]

.. 1
1 I, =log, m = —log, P[ A]

— Thong tin khong (IuOng tin =0):
* Mat tr0i mOc dang dong.

— LUQng tin it
* M4y dién thoai di dOng trong tuong lai déu c6
kha ning multimedia 0 1

A IA

PIA]

— Luong tin nhiéu: Page 38_|
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NEN D LIEU

* Entropy
— Luong tin trung binh clia nguOn tin, mOt c4ch gan diing, 13 sO bit trung binh
cUa thong tin yéu cau d€ bi€u dién cac ky hiéu cla ngubn tin.
— V&ingubn N ky hi€u X. thi entropy dugc dinh nghia nhU sau:

N
H(S)=- P|[X]log, P[X,]
i=1
* H(S) 0;d0i véi ma hod nhi phan, H(S) th€ hién ma hod vdi sO bit/ky
hiéu t0i thiéu.
* Vidu:
Trong mOt dnh phan bO déu & thang xdm (256 mUc): pi=1/256, sO bit ma
hod cho mUc xdm 1a log,256=8bits. 2 Entropy cUa anh nay Ia
H(S)= pilog,(1/pi)=8bits/ky hiéu.
Vay, trong triOng hgp phan bd d€u niy, ma hod d0 dai cO dinh sé dat
dugc sO bit tdi thi€u. Trong truOng hop tdng quan thi mi héa d0 dai cO

dinh sé khong hi€u qua.
Page 3@\
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NEN D LIEU

* Mai ho4 dO dai ¢0 dinh FLC (Fixed-Length Code)
— Pac diém:
 SU dung sO bit cO dinh d€ bi€u di€én moi ky hi€u clla nguon.
* POn gian trong quéa trinh ma hoa/gidi ma.
— Vidu
* Ma ASCII (American Standard Code for Information Interchange)
st dung 8 bits d€ ma hod cic ky tu.

— Truyén chuli: DTVT: 68 84 86 84: 01101000 10000100 10000110
10000100

— Nhuoc diém:
* Khong hiéu qua

N
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NEN D LIEU

* Mi hoa dd dai thay d6i VLC (Variable-Length
Code)

— Pdc diém
* SU dung s bit khic nhau d€ bi€u dién cic ky tu khic nhau.
* Cdc ky tu c6 xdc sudt xuat hién cao dudc phan bd béi tUr ma

ngan va ngugc lai.

* Hiéu qua trong vi€c bi€u dién hon, nén tOt hon.

— Vi du:
* Ma Morse.
* Shannon-Fano.

* Huffman.
* Ma hoa loat dai (RLC).

N
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NEN D LIEU

Thuat toan Shannon-Fano

* Vi du mé ta thudt toan:

Ky hiéu

A

SO 1an xudt hién

15

* Mai hoa theo thudt toan Shannon-Fano:
- Sap x€p céc ky tU theo th(r tu gidm dan cla tan sudt xudt hién.

- Tinh x4c sudt.

- Pé quy 1am hai phan, mOi phan c6 tOng x4c sudt gan bang nhau. Mi
hod phan trén bang bit 0 (hodc bit 1), phan dudi bang bit 1 (hodc bit 0).

- V& s0 do cay.

- Tinh Entropy, sO bits mi ho4 trung binh va sO bit mi ho4 thong thuOng.

- Nhan xét.
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NEN D LIEU

~ v — = >
Ky hiéu bém P. Log,(1/p,) Ma TOng bits
A 15 15/39 1.38 0 0 30
B 7 7/39 2.48 0 1 14
C 6 6/39 2.7 1 0 12
E 6 6/39 2.7 1 1 18
D 5 5/39 2.96 1 1 15

* Entropy clga ngu

H(S)— plogzz §138+§248+§27+§27+§296 Goc

H(s)= 2 19
S0 bits st dung trung binh:
(tOng bits / sO 1an xudt hién)

E_ +14+12+18+ 598
= ; 2.28bits Jsymbol

* SO bit ma hoa thong thuong:
log,5=3bits/symbol

« Nhan xét: SO bits st dung trung binh gan
H(S) thi bO mi cang hiéu qua.

N




NEN D LIEU

* Ma hoa Huffman

— Nguyén tac:
Dua vao md hinh thOng ké cla d{t li€u gOc, ky tU cé x4c sudt cang
cao thi ma hod v3i tU mi cang ngan.
— Thudt todn:
- Tinh tan sudt xudt hién trong d{ liéu gbc, sap x€p theo thd tu
gidm dan.
- Xét tlr dudi 1én trén, bat dau tUr hai ky tU ¢6 xdc sudt bé nhat,
quy dinh mOi nhdnh 12 0 (hodc 1) hOp lai v6i nhau thanh nit c6
x4c sudt bang tOng hai x4c suat hgp thanh.

- Lap lai cho dén hét.
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—  Xét vi duU trén

NEN D LIEU

Ky hiéu | Xac sudt Ma TOng bit

A 15/39 1 1 15
B 7/39 0 000 21

0

1

C 6/39 1339 001 18
E 6/39 0 94/39 010 18

1
D 5/39 1 011 15

— 11/39

— SO bit trung binh: 87/39=2.23 /SYMBOL(<2.28)
— Hiéu qua hon Shannon — Fano.
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* Ma hoa loat dai RLC (Run-Length Coding)
— Nguyén ly
* M3 ho4 loat ky hiéu bang chi€u dai va ky hiéu cUa loat dé.
— Pac diém
* M3 hod khong tOn hao
* M3 hod lién ky tu'
* Hiéu qud v&i mOt sO nguln tin hi€u, nhat 14 sau phép chuyén

doi. can Zyw 4 hits ma hoa
— Vi du

« 0000000000030 15 (11:13)3 (943)15

* ma: (11,3) (9,15)
Run-length  Bit tha side

Loat 0 da S8 bit-can-ma-hod
Page 4
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NEN D LIEU

Ma hoa Lempel-Zip-Welch:

Nén tUr di€n dugc Jacob Lampel va
Abraham Ziv dé xuat nim 1977, phat
tri€n thanh ho LZ, LZ77, LZ78.

Nam 1984, Terry Welch cai tién thanh
LZW.

Nguyén tac: Dua vao viéc xiy du‘ng
mOt tUr di€n luu cac chu01 ky tU 6 tan
sudt cao va thay thé bang mOt tUf ma
mOi.

LZW t0 chUc tU di€n tOt hon nén nang
cao ty 1€ nén.

Vi du: Xét tU di€n c6 d0 16n bépg 4096
gid tri tU ma, vay db dai 16n nhat cUa tU
ma la 12 bits (2'2=4096).

Xét chudi vao ABCBCABCABCD.

255 255

256 256 | Clear Code

257 257 | End of Information

258 ChuOi m&i

4095 | ChuOi méi

256: Ma xo4 CC dé khac phuc tinh
trang mau lap 16n hon 4096, néu
mau lap 16n hon 4096 thi géi CC
dé xay dung tu di€n cho phan tiép
theo.

Eol: Rio hiéun hét mat Phﬁ‘n nén
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=
m
pd
-
q:
-
m
(-

* Thuat toén:
-w = NIL;
- trong khi doc dugc ky tur th(r k
trong chuOi:
- néu wk di tOn tai trong tUr
di€n thi w = wk
- con khong thi thém wk vao
trong tU di€n, ma hod ngd ra cho
w; w=Kk;
- k=k+1;

* Chu0i ra: 65 66 67 259 258 67
262 68

* Dau vao 12ktx8bits=96 bits.

* Pau ra : 5ktx8+3ktx9=67bits.

* Ty 1€ nén: 96/67=1.43

count w k wk Output | index | Symbol
0 Nil A A
1 A B AB 65 258 AB
2 B C BC 66 259 BC
3 C B CB 67 260 CB
4 B C BC
5 BC A BCA 259 261 BCA
6 A B AB
7 AB C ABC 258 262 ABC
8 C A CA 67 263 CA
9 A B AB
10 AB C ABC
11 ABC | D | ABCD 262 264 ABCD
12 D nil D 68
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NEN D LIEU

pmae
w=nil
v
count=0
|
k=str[count]
A
Output(w)

v

index++

Symbol=dict[index]= wk.

Output(w).

w=k
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NEN D LIEU

M3 chuy@n d6i don gian (Simple Transform Coding)

Vi du: Ma héa chuyén doi don gidn cho block 2x2pixel don sac
vOi cac budc nhu sau:

Lay pixel O géc trén, bén trai lam gia tri gdc cho block (pixel A).
Tinh 3 chuy€n d&i khac nhau la su khac biét gilra cac pixel tuong
Ung va pixel A (B-A, C-A, D-A).

Luu gia tri gdc va 3 chuy€n dodi cUa céc pixel.

N
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NEN D LIEU

* Ta dé dang xic dinh chuy&n d®i thu
— X0=A.
— X1=B-A.
— X2=C-A.
— X3=D-A.
* Va chuyén déi nguokc:
— An=XO0.
— Bn=X1+XO.
— Cn=X2+XO0.
— Dn=X3+X0

an
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NEN DU LIEU

—

* Giam du thu’a du‘ lleu boi phep chuyen doi
— PO du thua duoc chuyen d06i thanh gid trl Xi.
— Nén d{I liéu nh0 st dung it bit d€ bi€u dién su khéic biét
(luong tUy).
* Vidu: Néu ma hoa déu s dung 8 bit dé ma hoa
cho plxel ta can tOng cOng 8x4=32 bits dé ma
hoa cho 4 pixel.

* POi vGi ma hoa chuyEn dol, plxel gOc van dung
8 bit. Cac gia tri chuyen ddi con lai st dung 4 bit
dé ma héa. Nhu vay, tdng bit dung 14 20bits, sO
bit ma hoa cho 1 pixel trung binh la 5 bit.

N
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* Nhuoc diém:

* Qu4 don gidn.

 Can to churc cic block 16n (tiéu bi€u 1a 8x8pixel).

 Khi ma héa vOi sai bi€t 16m sé 1a 1y do mat mat
thong tin.

* Vidu, ddi vOi cac sai biét, st dung 4 bit dé ma
héa, nhung gia tri sai bi€t 16n hon 16 sé giy mat
mat thong tin.

N
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NEN D LIEU

e M3 chuy€n doi sai biét
— Sai biét dugc s dung trong 1 sO thudt téan nén.
* Nén JPEG.

Nén phan tinh trong video MPEG.
M3 héa ti€ng noi.

Hi€u qua trong cdc dap Ung lién tuc.
Kém d0i v0i céc tin hi€u c6 dac tinh bi€n d6i nhanh.
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* Ma3 héa sai biét:
— M3 héa sai biét gilra gi4 tri thuc clla mau va gia tri du
doan.

— Con g0i 12 ma hoa sai biét du dodn hay ma héa du déan.

— Vi du: DPCM, DM va ADPCM.

— Thich hop v6i cic dr li€u lién ti€p khong khic nhau
nhiéu lam nhU Video.

N
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NEN DU LIEU

Piéu ché xung ma sai biét (lefirental Pulse Code
Modulation)

Du déan don gidn:

fpredict (t-ij — factuaf (ti—l)

Ma hoéa
Af( j fam’:tmf( j fﬂf_’fuﬂf(ti 1)
Vidu:
— DU liéu that: 9107 6
— Dudoéan: 09 107
— Ma hoa: +9, +1, -3, -1

Page 5&

N



NEN DU LIEU

—

* Piéu ché Delta (Delta Modulatlon)
— La truOng hgp cUa DPCM.
— Chi dung 1 bit d€ chi thi sU ting hay giam cUa gid tri ti€p
theo (vi du: O tang, 1 giam)
— Khong thich hgp doi v6i céc tin hiéu thay dGi lién tuc.
* Piéu ché xung ma sai biét thich nghi ADPCM
(Adaptive PCM):

— D{r liéu thuc dugc trtr cho 1 ham cUa nhing gia tri thuc
trudc d6. Vi du: gid tri trung binh cUa nhing gid tri trudc
do.

— Pac trung 18y mau tOt hon.

N
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Ky thuat Audio
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Noi dung

GIOI THIEU
MA HOA AUDIO CAM QUAN
PHAN TICH TAM LY AM HOC
KY THUAT NEN AUDIO
MPEG-1

MPEG-2

AC-3 (DOLBY DIGITAL)
APT-X100

MA HOA AM THANH NOI
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e Am thanh:

* Dang lan truyén cla séng trong khong gian,

* Séng am khi dén tai ngudi nghe, dap vao mang nhi, lam cho
nguoi d6 cdm nhan duge su rung dOng nay
* Con nguoi c6 kha ning phan biét véi cdc Am thanh khéac dua
vao mOt sO dac tinh nhu tan sO, nhip diéu, mUec ap luec...
* Muc dich cua cac hé thong audio:
* XU 1y, tao hiéu Ung, nén tin hiéu audio tu tin hiéu thu nhan
tU nguon.
e Audio s0:
* Chu0i céc gia tri sO dudc biéu dién bang mUc &m thanh theo
thoi gian.

N
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* Cdc hé thOng théng tin khong day:
— Truyén hinh phan giai cao (HighDensity TV HDTV), Am
thanh quang ba s6 (Digital Broadcast Audio DBA), Vé tinh
quang ba truc tiép (Digital Broadcast Satelite DBS).

* Cdc mbi truong mang:

— Am thanh theo yéu ciu (phuyén mach géi, Internet), Truyén
hinh cap (CATV) cac tuyén studio.

* Cdc Ung dung da moéi truong:

— CD-R, Dia da ning sO (DVD).
* (Cinema:

— Dolby AC-3 (5 kénh, @384kbps), APT-x100.
* Luu trir khoi:

— MiniDisc, MP3, MP4.

N
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* Hé thong audio tuong tu va so

* Hé thong audio tuong tu, viéc x(r 1y tin hiéu gap phdi mot sO
van dé nhu kha ning cla linh kién (vé mat tan s0O), luu tr{,
phuc tap... tU dé6 méo phi tuyén cao, SNR bé.

 Hé thong audio s0, viéc thu nhan, hiéu chinh, xU 1y va phat
lai trd nén dé dang hon rat nhiéu. Cac ky thuat tong hop va
nhédn dang phat trién mot cach nhanh chéng, tuong thich
may tinh va con ngudi trd nén phong phu hon.

e Uu di€m cla audio sO 1a: PO méo tin hiéu nhd (0,01%), Dai dOng
am thanh 16n gan mUc tu nhién (>90dB), D&i tan rOng hon (20Hz
dén 20kHz), P4p tuyén tan sO bang phang, Cho phép ghi Am nhi€u
lan ma khong gidm chat lugng, Thudn tién luu trlt, x 1y, Ting
dung lugng kénh truyén, Kha ning x( 1y bang hé phi tuy€n
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n hiéu va
tuong t®huéch dailloc thong |Lay va| [Lugng tu
L tuyén tinh| | thap | gil may va ma héa
Tao
Dither
Tin hiéu
vao Khuéch dailloc thong |Lay va| [Lugng td
tuong twuyén tinh | thap | gilt mau va ma hoa
R

Qua trinh thu nhén audio sb

Ghép

\ 4

Tin

hiéu ra

Hinh 2-1 Qud trinh thu nhan ém thanh

sO

SO

N
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L&y méu va lwong tir hod

« Lay mau va gilt muc:

LAy mau 14 qu4 trinh rdi rac héa tin hi€u vé mat thdi gian va gilt cho
bién d0 trong khodng th0i gian 18y mau khong doi.

e Luong tu héa:

Luong t(f héa 1a qud trinh r0i rac tin hi€u vé mat bién d6. Tai moOi
mau, bién dO duoc chia thanh cic mUc goi 1a cdc mUc luong tUr

ﬂmﬂh i i
L1 ‘—L‘_‘—H_m_u—‘ﬂ I—LL J_I_I

Tin hiéu vao Lay mau va gilr muirc Luong tu

Hinh 2-2 L8y gilr mau va luong tu

N
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Dither

o : . - — = i
Nguyen nhan: Lerng t héa = méo. Tin hi€u c6 bién dO cang nho thi
méo luQng tU cang cao.

Khac phuc: COng am thanh trudc khi 18y mau le mOt tap Am tuOng tur
- Ng au nhién héa cdc dnh hudng méo Iugng tu’ d€ phan ph01 déu méo
luong t(f thanh c4c 10i ngau nhién ch( khong tap trung nhi€u vio phan
c6 bién dO thap.

Khdi niém: Dither 12 mOt nhi€u dugc cOng vao tin hi€u am thanh.
Muc dich: Loai bo méo 1ugng tU.

co s0: Dither lam cho tin hiéu 4 ‘am thanh bi bi€n d0i gilra cic mu‘c Iuong
tr gan nhau, di€u nay lam glam db tuong quan cUa IUOng tU hoa tin
hiéu, loai cac anh hu’dng cUa 10i va ma hoa cdc bién dO tin hi€u thap
hon mOt mUc lugng tU.

Nhuoc diém: COng nhiéu vao tin hiéu.
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Dither

A Tin hiéa_goc

. Tin hiéu goc

e——— i —
o REL— — — eT —

Lug

Khong dither

- 1 ;g;,n;;.',,;;l‘l&' T
A Ve = A ~ =

Tin hiéu lay mau

Zm 1| | _

Hinh 2-3 Dither va khong dither
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Ma héa va méa hdéa kénh

* Mahoa
— 12 quaé trinh chuy&n c4c mUc r0i rac thanh mOt chubi cdc mau sO nhj
phan (hodc cic hé dém khic) theo mOt quy luat nhat dinh.
— Sau ma héa nhj phan, ta dugc tin hiéu di€éu xung ma PCM.
— Tin hiéu PCM khong thich hgp d€ luu trlt hodc truyén dan vi van
con tOn tai thanh phan mOt chiéu = ma héa kénh.
* Ma héa kénh
— bién d6i d{ 1iéu vGi muc dich dat dugc mat db bit cao trong gidi
han bing thong cUa kénh truyén.
— Gidm su tOn hao trong khi truyén hodc 1uu tr(r.
— Cai thién dai thong, d{t liéu truyén dan c6 dac tinh tOi Uu.

— Lam cho ph0 tin hi€u 4m thanh s it méo.

N

Page GK




dh

Ghép kénh

- S, = -

— Tin hi€u 4m thanh sO thuOng bao gdm nhi€u kénh, vi du
hé thOng Am thanh 5.1 gbm céc kénh trdi, phdi, trung tim,
trdi vom, phdi vom va siéu tram, ngodi ra con ¢ cic tin
hi€u mi phu, ma dong bO..

— Nguyén ly ghép kénh co thu‘dng dugc ap dUng do 1a ghép

kénh phan chia theo thOi gian, mOi kénh s dung mOt khe
thOi gian dugc an dinh trudc.

L
L R
L[] [[]]
Ghép kénh L+R
R

Hinh 2-4 Ghép kénh tin hiéu audie
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* GiGi thiéu
Muc dich:
Bi€u dién chuOi s6 ngan gon.
T6c dd bit thap.
Chat lugng cao
DOng co:
Gidm tOc d6 d{ liéu.

Gidm chi phi truyén dan (BW).

Gidm cdc yéu cau luu trr.
Céc yéu cau:

CAm nhan trong suot.

DPo6c 1ap nguln.

C6 kha ning da kénh.

PO tré hop ly.

MA HOA AUDIO CAM

QUAN
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MA HOA AUDIO CAM QUAN

Ma hoa nguﬁn khong thuc t€ vGi tin hiéu audio, do do, trong audio,

ngUdi ta ti€n hanh

- Khai thac cdc dac tinh thu dugc.
- Loai b céc thanh phan khong thich hgp v&i cdm nhan.
- Gidm cdc du thira thOng ké.

Bang thong

TOc dd 1ay mau

SO bits trén mau

TOc dob bit tho

S6 kénh

Mo hinh hiéu qud ngudn
SUc chiu dung nguon
Chat lugng mong dgi
Tinh da dang cUa ph&

Thoai
200-3400Hz
8kHz
8bits
64kbps
1
Co
C6 th€ yéu cau
Méo do bi giGi han
Harmonic, V/UV/TR

Audio
20Hz-20kHz
44.1kHz/48kHz
16+bits
768kbps
1-6+kénh
Khong
Yéu cau
Chat lugng “CD”
Khong th€ phan loai

Page 76\

N




N

dh

 Caéc tiéu chua@n lay mau theo cic yéu cau cu thé khac nhau

MA HOA AUDIO CAM QUAN

- Chat luong.
- PO tré.
- Baéng thong.
- Tb6c do
Tiéu chudn | Toc dolay | SO bits/mau | Mono/stereo T6c db Bing tan
mau
Pién thoai 8 kHz 8 bits/mau Mono 8 kbytes/s 4Khz
AMradio | 11.025kHz | 8 bits/mau Mono 11.0 kbytes/s 5kHz
FM radio 22.05 kHz 16 bits/mau Stereo 88.2 kbytes/s 10kHz
CD 44.1 kHz 16 bits/mau Stereo 176.4 kbytes/s 20kHz
DAT 48 kHz 16 bits/mau Stereo 192.0 kbytes/s 20Khz

\
Page 71\/



N

dh

* Bi€n d6i tan sO 1dy mau

)

*  BO phéan chia:

\J ~ JAY A , N\ . . n n’
** KY thuat phan tich thOi1 gian- tan sO:
Muc dich: thudn ti€n trong qua trinh xtr ly.

< Gidm tan sO 18y mau, chuyén tan s6 18y mau f, vé tan s f. v&i £ =f /M.

% Tin hiéu ngd ra c6 bién d0 G nhiing thGi di€m c6 chu ky T =1/f...

s(n) Y m(1)
—> M —>
f f’=f /M

s(n) y ()
—> L —>
R f, f =Lf

< BO nbi suy:

>

« Ting tan sO 18y mau, chuyén tan s0 18y mau f, vé tan so f.. vGi f.=Lf.

D)

gilta hai mau tU tin hiéu ngd vao.

MA HOA AUDIO CAM QUAN

® Tin hi€u ngd ra c6 bién d0 cUa tin hi€u ngd vao, ngoai ra, né con chén L-1 mau c¢é gia tri bang 0
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MA HOA AUDIO CAM QUAN

* Bding loc s6:
Bing 10c s 1a mOt tap hdp cic b0 10c sO c¢6 chung dau vao nhi€u dau ra hodc
chung dau ra nhiéu dau vao.
Bing 1oc sO phan tich 1a tap hgp cic bd 10c sO c6 dap Ung tan sO H (el ) cb
chung dau vao va nhi€u dau ra

X,(n)
i Ho(e'] ) > X()(e] )
x(n) " Hyel) X X (el)
X(el ) )
Xy \D .
> HM_l(ej ) = > XM-l(e] )

Ngd ra gdm M tin hi€u X (n) chiém dai tan lién ti€p nhau goi 1a cdc tin hi€u
bdng con (subband).

Cac b0 1oc H(el ): thong thap, H,, (¢! ): thong cao, H,(el ): thong dai, vGi i tUr 1
dén M-2

N
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MA HOA AUDIO CAM QUAN

© Bang loc sO tOng hO’p
La tap hgp cic bb 10c s6 ¢6 dap Ung tan s6 G, (¢! ) c6 chung dau ra

%) gy Gee) l
X,;(n) X&) » Ge) +
(n)
X, ,(n) . > j * >
X @) Lou) - X(e )

Cac b0 1oc : Gy(¢/ ): thong thap, G, (¢ ): thdng cao, G(e ): thong dai, v6i i tur 1
dén L-2

© Biing loc sO nhi€u nhip hai kénh va bing loc guong cau phuong QMF
Quadrature Mirror Filter Bank):

Bing 10c sO nhi€u nhlp la su ket hop cla bing loc sO phan tich, bing 10c sO tOng
hop v4i bO phan chia va b0 ndi suy.

V@i sO b0 1oc cla bing 10c phan tich va tOng hgp bang 2 thi ta ¢ bing 1oc sO
nhi€u nhip hai kénh.

N
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x(n)

Xo(n)

Vo(n)

MA HOA AUDIO CAM

Yo(n)

QUAN

Y, ()

H,(e' )

L

2 >

L

G,(e' )

A

H,(e)

2 >

X,(n)

v,(n)

L

G,(e)

% x(n)

y,(n)

y, (n)

* HO(el ), GO(e/ ) :Loc thong thap. H1(el ), G1(e/ ) :Loc thdng cao.
* Ly tudng: X(1) = x(n)

* Neé&u IHO(e )I=IH1(e! )l va néu chon tan sb cat cho 2 b 1oc 1a /2 thi ta
thay IHO(e/ )lla dnh cla IH1(e/ )l qua guong dat & vi tri /2. Bing 10c
nhi€u nhip hai kénh véi ddc tinh nhu vay goi 14 bing 10c guOng cau

phucig) = cx(n—n,)

e Néu

QME)

giOng dang tin hiéu ngd vao thi ta goi 12 bing 10c
guong cau phuong khoi phuc hoan hdo PRQMF (Perfect Reconstructure ™
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MA HOA AUDIO CAM QUAN

* Ma ho4 bing con va cau tric bd 10c QM
— Ma hoa bang con
* S dung b0 10c s6 d€ ma hod bing con

x(n) X(1) v vy Yo() o ()
» Hyel) > 2 ke 2 » Gye) [
truzén )Ac(n)
» H(el) » 2 |—— dan——| 9 » Ge) — ——
X,(n) v,(n) v,(n) y,(n) y, (n)
Ma ho4 Gidi ma

* Thu@n 10i cho viéc nén tin hi€u m thanh vi ph tap trung khong
dOng déu. Tu dé, ta c6 dugc sy phan bO hgp 1y, vura hi€u qua,
vUa dat chat lugng cao.

N
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MA HOA AUDIO CAM QUAN

* Cau tric dang cay don phan gidi

x(n)

" Hylel)

—>

Hy,(e' )

H,,(e)

H,,%e’)

Hy,'(el )

» Hp'e)
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MA HOA AUDIO CAM QUAN

* Cau tric dang ciy da phan gidi
— Cau tric nay cho ta lugng bit ngd ra tOi Uu va phi thubc
vao sU phan bO phO cUa tin hiéu.

> H,,%e ) s 2 —

x(n)

> H, () > 2

» H,,%e ) 2

— H,(¢/) > 2

N
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MA HOA AUDIO CAM QUAN

* Cac phu'dng phap ma hoa chuyen dol
— FFT (Fast Fourier Transform)
— DFT (Discrete Fourier Transform)
— DCT (Discrete Cosine Transform)
— MDCT (Modified DCT)
— Wavelets.
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MA HOA AUDIO CAM QUAN

* DCT (Discrete Cosine Transform)
DCT la phép bién doi truc giao, mOt thudt toan hi€u qua, cho cic dac tinh
nén manh va giam do tuong quan.

o .o A N 1
Chuyén doi DCT thuan: X (k) (n)x(n) cos%, kK 0,.N 1

n 0

,n 0

(n)
0O n N 1

Chuyén d6i DCT nguoc
N 1
x(n) (n)X(k)cosM, n 0,.,N 1
: ,n 0
(n)
O n N 1
~
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MA HOA AUDIO CAM QUAN

* MDCT (Modified DCT): DCT dugc hi€u chinh.
MDCT la phép bi€n d6i truc giao tuy€n tinh duoc hi€u chinh tir DCT.
MDCT thuan:

X (k) = N_lp(n)x(n)cos &(2;1 +1+§)(2k +1)§a =0,.,N -L;k = 0,..,@—1.

Va chuyé&n d6i MDCT nguoc (IMDCT):
,1
x(n) * p(n)X (k)cos 5(211 1 @)(Zk ), n O,.,N 1k O@ 1.

V&i p(x) 1a ham cUra s6 sin dugc xac dinh: p(x) = sin(ﬁ)
N

* Wavelets
Wavelets c¢6 thé dugc xem nhtt mOt b0 phén tich bing con, véi ciy khong
can bang, nghia la cic tan sO dugc chia mOt cach khong dOng nhat. Vay, bing
loc tuong ddng vGi dai téi han.

N
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MA HOA AUDIO CAM QUAN

‘DWT (Dlscrete Wavelet Transform)

M@ rdng va dich chuy€n “ham me” h(t) bang cach dinh nghia mét co s&
truc giao, wavelet co s0@:

By, () =27"h( 27" =n)
Trong dé: n 1a ty 1€, m 12 dO doOi va t 1a thoi gian.
Hé sO ty 1& n chi thi dd réng clia cic wavelet va hé sO vi tri m xac

dinh vi tri cUa né. VOi ham me h(t), ta duoc mOt tap ham wavelet truc giao co
sO.

Truc giao:
f(t), g(t) 1a hai vector thuOc khong gian L2(a,b). t [a,b].
Hai vector goi la truc giao khi tich vé hudng cuia chiing bang 0.

f@.8)  fg e 0

N
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MA HOA AUDIO CAM QUAN

* CO's@ truc giao:

Tap cac vector {vk}={v1,v2, ...,vn} dudc goi la cO s@ truc giao néu chiing

truc giao tung déi moOt va cé do dai bang 1.
<vm,vn>= mn. Hay:

b
h, (H)h* (t)dt .

a

*Ham delta: Lk 1
“ 0k
Chuyén d&i Wavelet:
X (n,m) c,,  x(Oh,,

Chuyén d&i wavelet nguoc:

x(1) Comltym ()
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MA HOA CAM QUAN

* Y tu'O'ng cO s@: Kham pha vung am thanh con
nguoi cam nhan yéu dé nén.

* Vidu: am thanh MPEG, Dolby AC
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MA HOA CAM QUAN
Q

* Am thanh dugc sdn sinh tU ngudn am.

* Su rung dOng lam chuyén dich cac phan ta trong khong
Khi.

* Surung dOng lam sinh ra ap Iuc trong khong khi: néu
thap hon ap Iuc trung binh thi lam gian va cao hon ap
IUuc trung binh thi lam nén khong khi lai.

* Su nén gian khong khi lam sinh ra song am.

« Khi séng 4m va cham vao b& mat (trong tai hay
microphone) 1am rung b@& mat nay mot ciach dong bo.

* Lic nay, ning luong am thanh dugc truyén tur ngudn
Am dén noi nhan.

N
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MA HOA CAM QUAN

* Tai nguoi:
— Khi séng Am dap vao tai ngudi I1am rung dOng trOng tai mOt c4ch
dong bO.
- Qu\a nhi€u cO ché, ning lUOng 4m thanh dugc truyén dén céc t€ bao
than kinh ma nfo cdm nhan 13 Am thanh.
— Tai c6 th€ chia thanh 3 phan:

* Tai ngoai.

* Tai gilra.
* Tai trong.

N
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MA HOA CAM QUAN

* Tai ngoai
— 6ng tai: tap trung ning lUong am thanh dua dén.
— Mang nhf:
* Giao tiép gilra tai ngoai va tai gilra.
* Am thanh duoc chuy&n thanh rung d0ng c0 hoc qua tai gilra.
* Rung dOng mang nhi cUa trOng tai.

=/ mang nhi

N
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MA HOA CAM QUAN

* Tai gitra
— GOm 3 xuong nhé: Xuong bia, xuong de va xUong ban dap.
— Lién két tU trOng tai.
— Céc xuong nay khuéch dai 4p Iuc 4m thanh.

dau xuong
bua

- cudng da
. xudng de

dong
mach bén

chudi xudng xuang ban

trurde biia da D

Page 8§\

N




dh

MA HOA CAM QUAN

* Tai trong

— Oc tai:
* Chuyén d6i 4p luc co hoc cic xuong nho thanh dp luc nudc.
o Oc tai chra ddy chét 10ng.
* Ap luc nudc truyén vao Ong dan Oc tai dén v nio.

— Céc Ong ban nguyét
* C0 ché cin bang cO thé.
* C3Am nhan Am thanh. o )

fgubén nguyét ;f;%baﬂ nguyet

than kinh
tién dinh

dng ban
nguyét bén

A nerve
cira s0 oval o
tien dinh

cira s0 6c tai

N
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MA HOA cAM QUAN

Ap IUuc song len mang nhi gay suc ep tU cUra sO oval dung
dOt ngOt tai mang nhi che clra s6 hinh tron.

Ap luc nay truy€n lén tat cd cac bd ph@n cUa mang nhi.

Bé mat bén trong cla mang nhi c6 khodng hon 20000 té
bao than kinh hinh soi goi la stereocilia.

N
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MA HOA cAM QUAN

* Nghe cac tan sO khac nhau:
— Mang nhi chat & mOt dau va 16ng & dau kia.
— Am thanh tan s0 cao cuc dai d dau chat.
— Am thanh tan sO thap & dau 10ng.
— C4c tan sO cOng hudng nhu trén sOi day cOt chat.

— Stereo phén bié€t tung khodang nho cua db dai va db co
gian cUa chat 10ng ma né di qua.

N
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MA HOA CAM QUAN
S < ~ — 2 -
* Am thanh nén chat di chuy&n vao tai gitta tir mang nhi.

* Stereocilia chuy&n dong.

* MOi stereolicia cdm nh@n mot tan s6 khac nhau.

* Té bao stereocilia cOng hudng véi bién do 16n cUa rung
dong.

* Bién dO rung dOng ting lén dan d€n té bao stereocilia
gidi phong xung dién tU doc theo cac té bao than kinh
thinh giac lén nao.

* Nio cdm nhan 4m thanh nhan dugc nho nhitng xung
dién tu nay.

N
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PHAN TiCH TAM LY AM HOC

* Hé thOng thinh giic clla con ngUoi

Dugc chi trong khai thac trong ma hod audio cam quan.
Con ngudi ¢ thé nghe trong ddi 20Hz dén 20kHz v&i khd ning nghe khong
dOng nhat v&i céc tan sO trong dai nay. Viéc cdm nhan con phu thulc vao
muUc 4p 1Uc va tuy thuOc vao tUng ngUoi.
DéiIZOHz 20kHz dugc chia thanh cac dai con khong dong nhat va khong
tuyén tinh. Cam nhan tbt trong khoang 2kHz dén 4kHz va ngudng nghe dén
ngUOng dau khodng 96dB.
Phu thuQc vao méi truOng nghe, v3i moi truOng nhi€u 16n thi han ché kha
ning nghe va kha niing phan biét cdc 4m thanh kh4c nhau.
Vay, phan tich tdm 1y nghe 12 xét cdc van dé:

* DO nhay cUa tai, kha ning d4p Ung cla cic cuOng dO khac nhau.

* Ddp Ung cUa tai v3i c4c tan sO khic nhau.

* Nghe mOt 4m khi ¢6 mat mOt am khic.
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PHAN TiCH TAM LY AM HOC

* Ngudng nghe tuyét doi ATH (Absolute Theshold of
Hearing)

— Thi nghi€m:Pat mOt ngudi trong phong kin, im Iang, phat Am ki€m tra (test
tone) vOi tan sO xdc dinh (1kHz), ting mUc 4m thanh cho dén khi c6 thé nghe
duoc, ghi 1ai cdc gid tri va 1ap 1ai v&i tan sO khic.

— V@ do thi, ta dugc ngudng nghe tuyét doi. Th& v&i ngudi khéc, ghi két qua.

Thresheld in Quieat

40
30
20|
10!

dB

0 3 4 6 8 70 73 74 76

Freguency (kHz)
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PHAN TiCH TAM LY AM HOC

* DaAi tdi han (critical bankwidth)

Khodng tan bi che gan ding theo tan sO va bién dO goi 1a dai tdi han.
Fletcher ti€n hanh cdc th( nghi€ém va cho thdy viéc nghe cUa con ngudi
gibng nhu sU dung cic b0 10c tAm sinh 1y c¢6 d0 rOng gan bang moOt gid tri
tGi han va Flecher goi d0 rOng cUa b0 1oc t&i han 1a dai tGi han.
DAi tGi han bi€u dién coéng sudt xdc dinh cUa tai cho cdc tan sO hay dai tan
sO lién tuc.
Céc thi nghi€m cho thay rang:
* V3i cac tan sO che nhd hon 500Hz thi dai t&i han khong ddi véi dd rOng khodng
100Hz.
* Vi cic tan sO che 16n hon 500Hz thi ddi t&i han c¢6 dO rOng ting tuong doi
tuy€n tinh theo tan so.
Vay, thang tan sO khong tuy€n tinh = thang bark (Barkhausen)
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PHAN TiCH TAM LY AM HOC

* DAi t6i han (

critical bankwidth)

— Flecher chia bing thong 4m thanh thanh 25 dai t&i han.

Dai Tan s6 thap TsO trung tim Tan s cao Bang thong
- 50 100 -
2 100 150 200 100
4 300 350 400 100
5 400 450 510 110
6 510 570 630 120
7 630 700 770 140
25 15500 18775 22050 6550
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PHAN TiCH TAM LY AM HOC

* DaAi tdi han (critical bankwidth)
— Bark 13 don vi d€ bi€u dién mOt dai téi han, 1 bark=1 d6 rOng dai t&i han.
— Cbng thlc chuyén d6i: ﬁ
1bark

f 500

9 4log,( ), f 500

— Cong thUc khdc: 1bark=13arctg(0.76f)+3.5arctg(f/7500) [bark]
— Cong thUc khdc n(ra: 1bark=13arctg(0.76f)+3.5arctg(f¥/65.25) [bark]

80 1 250 Hz 4 k= 4 kHz .
' 300 Hz 2 kHz 8 kifz

N
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PHAN TiCH TAM LY AM HOC

* Ky thuat che (masking)
Con ngU0i khi nghe mOt Am v&i sU ¢6 mat cla mOt Am khac s& cAm nhan y€u di khi 4m
ndy c6 tan sO gan v&i Am can nghe hodc bién d6 16n.

— Che tan s (frequency masking)

Thi nghiém: Dat mOt ngudi trong phong kin, phat ra mOt 4m che (masking tone) v&i tan s
xdc dinh (1kHz) @ mOt mUc nao d6 (60dB), sau d6, phat Am kiém tra (test tone) (1,1kHz) , tang
mU¢c dén khi c6 thé nghe dugc. Thay dGi 4am ki€m tra, vé ngudng nghe, 1dp 1ai vGi Am che
khéc. Masking

JL!
so 125 1 4 8
40|

20 |

daB

0 2 4 6 8 0 12 4 18
Fregquency (kHz)
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PHAN TiCH TAM LY AM HOC

— Che thoi gian (temporal masking)
Thi nghiém:
Phdt mOt 4m che & tan sO 1kHz, bién dd 55dB, thém mOt am ki€m tra 1,1kHz, bién dd
20dB truGc va sau Am che. Am ki€m tra khong th€ nghe dugc (né dang bj che).
Lap 1ai cdc mUc khic cUa Am ki€m tra va ve.
Vi thi nghiém trén, ta thay am 1,1kHz vGi 20dB bi che trudc khodng 15ms va che sau

Pre- Simultaneous Post-Masking

khodng 50ms.
@
= 60
LW
> g
= @
= g 40
<2
T
s %
£ =
= =

I
|
I
I
i
|
1
masker ! | |
0

-50 Ch a0 100 150 a0 100 150 200
Time after masker appearance (ms) Time after masker removal (ms)
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KY THUAT NEN AUDIO

*CO'sO
Am thanh trung thuc va chat lugng dich vu thod man thi tOc d0 dong dit liéu
phai 16n.
Vi du : Hé thOng 4m thanh da kénh ma hod 16 bits, tan sO 1dy mau 48kHz (6
kénh) sé& c6 tOc dO: 48x16x6=4.5Mbps.
T6c d0 cao = Khé khiin 1uu trt, truyén dan va gi4 thanh thi€t bj. = Nén.
* Nén khong t6n hao
Khdi phuc diing thong tin ban dau sau khi gidi nén.
C0o s8: Loai bd du thlra thOng ké, cdc thong tin xudt hi€n trong tin hi€u ma c6
thé du bio trude.
Ty sO nén thap, khodng 2:1, phu thubc vao dO phUc tap cUa tin hi€u nguon.
Thudng s dung k¥ thudt ma hod du dodn trong mié€n thoi gian.

N
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KY THUAT NEN AUDIO

— Thuadt toan vi sai:

Tin hi€u Am thanh c6é ddc tinh 13p di 1dp 1ai nén xudt hién su du thUra sO liéu.
Thong tin 1ap s€ dugc loai b trong qua trinh ma hod va dugc dua vao lai trong qua
trinh gidi ma s dung kY thuat DPCM.

~ Céc tin hiéu audio dau tién dugc phén tich thanh tap hgp céc dai bing con bao
gObm mOt sO 1ugng Am thanh r@i rac, sau d6, DPCM dugc SC[‘ dung dé du béo céc
tin hiu 1ap 1ai theo chu ky. Néu s&r dung ADPCM con cho két qua t6t hon.

—Ma hoa Entropy:

Tan dUng d6 du thua trong cach miéu ta cdc hé sO bang con da lu‘dng tI hod
nham cai thién tinh h1eu qua cUa qud trinh mi hod. C4c hé sO luong t dugc gbi
di theo su ting dan cUa tan so.

K&t qua nhan dugc 12 bang ma tdi Uu thOng ké céc gi4 tri mi€n tan sO thap va
cao.

SU dung ma ho4a Hufman, Lempel-Zip d€ nén.
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KY THUAT NEN AUDIO

* Nén t6n hao

Hé thOng thinh gidc cUa con ngudi khong thé phan biét cdc thanh phan phd c6
bién d6 nhO gilra cac thanh phan pho c6 bién db 16n.

Hé s6 nén 16n, khodng 20:1 phu thudc vao qué trinh nén va gidi nén va chat
lugng audio yéu cau.

—C4c ky thuat duoc su dung:

- KY thuat che (masking) d6i v&i céc thanh phan tin hiéu trong mién thoi gian
va tan s0.

- Che mUc tap 4m lugng tUr cho tung 4m d0 cUa tin hi€u 4m thanh bang céach
chi dinh s0 bit vUra dU d€ chac chan rang mUc nhi€u lugng tU ludn nam dudi mic
gid tri can che.

- Mai hod ghép: Khai thdc d6 du thUra trong hé thdng audio da kénh vdi cdc thanh
phan sO li€u trong cdc kénh gibng nhau. Ma hod mo6t phan sO li€u chung trén mOt
kénh va chi dinh cho b0 gidi ma lap lai tin hiéu d6 trén cdc kénh con 1ai.

N

Page 10é\




® Gidi thiéu

Puoc phit tri€n trén co s& phOi hop chudn ISO/IEC 11172.

Mono va Stereo
32,44.1, 48kHz

MPEG-1

MPEG-1

A 4

Lép I

A 4

Lép 1T

A 4

Lép I

SU dung tan s6 18y mau clia CD-DA, vGi f =32;44.1;48kHz, ma hod 16bits/mau

tin hiéu.

T6c d0 bit: 32 - 768 kbps/channel.
Céc ki€u: Mono, dual-mono, dual-stereo, joint-stereo.

Xac dinh cac tham 36 khéac nhau vé tOc d0, dong sO sau khi nén, sO mau trong
header cho mOt kénh, cau tric thOi gian khung, phuOng phdp ma hod du’ dodn va céc

ché do 1am viéc.
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* Pac tinh
Lép I

Diing cho thi€t bi dan dung

T6c d6 dong sO liéu tur 32-
448kbps

384mau/khung/kénh
32 bing con déu nhau, moOi
bing con gdm block 12 mau

Chu ky mlt khung 8ms cho
kénh c6 f =48kHz

Hé s0 ty 1€ 6 bits/bing, phan
phOi bit theo phuong thlc
Ung trudc.

Diing cho thi€t bi chuyén
dung, da moi truOng

TOc d0 dong sO liéu tlr 32-
384kbps

1152mau/khung/kénh

32 bing con déu nhau, mOi
bang con gOm block 36

a N A
Chu ky mOt khung 24ms
cho kénh c¢6 f =48kHz

Hé sO6 ty 1& 6 bits/bing,
phan phOi bit theo phuong
thUc Ung trudc.

Lép I
Diing cho thi€t bi chuyén
dung, da moi truOng

T6c d0 dong sO liéu tUr 32-
320kbps

1152mau/khung/kénh
32 bing con t&i hanthanh
18 MDCT

Chu ky mOt khung 24ms
cho kénh c6 f =48kHz

Hé sO ty 1€ 6 bits/bing,
phan phOi bit theo phuong
thUc Ung trude.
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Cac mau
Audio
ngo vao

* KhungldpI

MPEG-1

12%311 125{1511 12g1§u
( Y4 V4 A

: 12x32

* Khung IGp II, III: 12x32x3=1152.

|

Loc biang con 0 N Ny |
12 mau | 12 mau| 12 mau
1 W \( N o

LOc bang con 1 N N < |
12 mau | 12 mau| 12 mau
( \[a \ 14

LOc bang con 2 >
12 mau | 12 pau| 12 mau

LOc bang con 31 f h 4 ki >
>

=384, Khung | Khung |6p II

clopl 1 valgpmr
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— Kién triic

MPEG1 I&p 1,2

MPEG1 I6p 3

MPEG-1

s(n)

SMR (Signal
Mark Rate): Ty
sO tin
hiéu/ngudng

che

A 4

A 4

Bing Ioc 32 Luong tar DU liéu
™ phan tich da > 132 > hod >
pha 32 kénh M3 hoa kénh
S(LP ALl,rdng tr MU
SMR ' X
FFT an i an nhéi
R N t}’hag tl}flll N Phan EhOl Thong |
. am sinf 1y bit dOng tin thém
LII: 1024 am hoc :
D(rliéu
Béng 10c Vong lap chi dinh bit
phan tich da B2, 32 |~ MDCT [ Lugng tu hod >
A Ma hod Huffman
pha 32 kénh R
y M kénh
U —
| X
Phan tich tam
. LA Ma thon >
FFT » sinh 1y am SMR & [[hong
) R tin thém
hOoc tin thém
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* Phan phoi bit

MPEG-1

o __‘__:— - — = s

* Thudt toan co ban

Ti€n hanh chia ngd vao thanh 32 bing con bdi cic bing 10c.
* L&y 32 mau PCM trong cting mOt thOi di€m, két qua 12 32 hé sO tan sO & ngd ra.

Trong MPEG-1 16p I thi tap 32 gid tri PCM dudgc két hgp vao trong khoi
gOm 12 nhém 32 mau nay.

MPEG-1 16p II va 16p 111 thi gdm 3 khOi 12 nhém nay.
Phan b0 bit ddm bado rang moi nhi€u lugng t& nam & dudi cdc nguGng che.
VGi mOi bing con, xdc dinh mUc bién d0 va mUc nhi€u bang mo hinh tim
sinh 1y nghe. SMR (signal-mask rate) dudc s dung d€ x4c dinh sO bit cho
qué trinh luong t{ hod d6i véi moOi bing con vGi muc dich gidm thi€u dung
luQng.

La thd tuc x4c dinh sO bit cho mOi bang con.
Dua vao thong tin vao tU mo hinh tAm sinh 1y nghe
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MPEG-1

D - =
Vi du: Sau khi phan tich, mUc cla 16 bang con dau la:

Band 1 23 4 567 8 9 1011 12 13 14 15 16
Level (db) O 8 12106 2 1060 3520152 3 5 3 1

Néu mUc cUa bing con th( 8 12 60 thi né che 12 dB & biing con th(* 7 va 15 dB &
bing con th(r 9.

Bing con 7 ¢c6 mUc 10dB<12dB: loai. Bing con 9 c6 mUc 35dB>15dB: gdi di.

= Chi ¢6 cic mUc 16n hon mUc che 13 dugc g6i di thay vi diing 6 bits d€ ma
ho4, ta chi ding 5 bits.

MPEG-Layer I: BO 10c DCT 1 khung va tan sO bang phang trong mOi bing con.
M0 hinh tdm sinh 1y nghe st dung che tan s0.

MPEG- Layer IT: C6 3 khung trong b0 1oc (trudc, hién tai va ké), tOng 1a 1125
mau. SU dung vai bits d€ che thoOi gian.

MPEG-Layer III: SU' dung b0 10c :[0'1 han d€ d4p Ung tOt hon. M6 hinh tAm sinh
ly nghe sU dung che thGi gian, che tan s0, tinh todn d6 du thUa stereo va ma hoa
Huffman.
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MPEG-1

—— = — — ——
* Cau truc khung
Layer | | Header | CRC | Bit Allocation Scale Factors Samples Ancillary Data
(32)  (0-16) (128-256) (0-384) ( 384)
Layer Il | Header | CRC | Bit Allocation | SCFSI Scale Factors Samples Ancillary Data
(32)  (0-16) (128-256) (0-60) (0-384) ( 1152)
Layer Ill | Header | CRC Side Information Bit Reservoir Samples Ancillary Data
(32)  (0-16) (128-256) (384) ( 1152)

SCFSI: Scale Factor Selection Information

— Header: GOm 12 bits dOng bO; 20 bis thong tin hé thOng chi thi tOc db bit

— CRC vGi da thUc sinh x"04+x5+x2+1.

— Side Info: GOm phan b6 bit: 16p 1 v&i 4 bits tuy€n tinh cho cdc bing con, 10p
II 4 bits cho cdc bang con tan thap, 3 bit tan trung va 2 bits tan cao; hé s ty
1€ 1 6 bits/béing con k&t hgp v4i phan bo bits va cdc bits ma héa cho biang con
do6 dé xdc dinh gi4 tri, 1Gp III ma héa Am thanh n6bi.

— Bit Reservoir: Bit cung cdp, cic mau di liéu tUr 1 hodc 2 khung trudc.

N

— Samples: 32x12 mAu d6i v&i 16p I va 32x36 mAu dbi voi 18p 11 va 16PEHe 109
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MPEG-2
*M& rOng MPEG-1 cho cdc Ung dung mdi.
G lghé ndng dp dung nhi€u tOc dO khdc nhau, tUr 32 dén 1066kbps.

Tan sO 18y mau c6 thé gidm 1 nla so vGi MPEG-1 (16; 22,05; 24kHz).

*Kha ning da kénh, tOc d0 bits m® rOng c6 th€ 1én dén 1 Mbps cho cic
Ung dung tOc dO cao. Cho phép nén dOng thOi nhi€u kénh.

*Chat lugng am thanh tuy thuGc Ung dung.

*HO trg kha ning 10ng ti€ng, binh ludn nhi€u ngdn ng(t trong phan bits
mO rOng (7 kénh).

*MPEG-2 s dung ma hod cuOng db cao, giam xuyén 4m, ma hod du
dodn lién kénh va ma hod Ao dnh kénh trung tAm d€ nhan duogc tOc dd bit
két hop 384 kbps.

*Khung MPEG-2 dugc chia thanh 2 phan, phan dau 12 MPEG-1stereo,
phan m& rOng MPEG-2 ch(ta tat ca nhiing d{r li€u surround khéc.
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MPEG-2

Mono-stereo
MPEG-1
32;44.1;48kHz

Layer I

MPEG-2

Mono-stereo
MPEG-2
16;22,05;24kHz

Layer 11

Layer III

Layer I

5 channels
MPEG-2
multi channel

32;44.1;48kHz

Layer 11

Layer III

Layer I
Layer 11
Layer III
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LS

RS

Matrix

LO

MPEG-2

* Ma ho4 va gidi ma MPEG-2

RO

MPEG-1
encoder

T3

channel

| MPEG-1

RO

T4

MPEG-2

T5

Extension
encoder

decoder

LO

RO

MPEG-2

"Extension

decoder

T3

T4

TS5

Inverse
Matrix

LS

RS
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MPEG-2

Trong do:
Lo (L C LS) |

; or
RO (R C RS | 1

VGi R: phadi, L: trdi, C: trung tam, LS:trai vom va RS: phai vom.

TU dé dé dang trong ma héa thudén nghich
Cau tric khung

MT-|EG2 header MPEG-1 Data ‘ MPEG-1 Auxillary DIata

Khung MPEG-1/2 MPEG2 header

\

MPEG2 Data
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AC-3 (DOLBY DIGITAL)

Chuy€n tai Am thanh da kénh trong cdc Ung dung nhu DVD-Video, DTV va DBS.
Phat tri€n tUr AC-1 va AC-2.

Ma hod 4m thanh tUr 1 dén 6 kénh, thong thuOng cung cap am thanh 5.1 kénh: tréi,
phai, trung tAm, trai vom, phai vom va 1 kénh hi€u Ung tan s6 thap.

6 kénh yéulcé‘u 6x48kHzx 18bits=5.184Mbps chua nén c6 th€ dugc mi hod tOi
thiéu v&i tbc dd 384kbps (ty 1€ 13:1).

Tuy nhién, AC-3 ho trQ tOc d0 tUr 32 d€n 640kbps.

Cung cap kha ning tu chon mUc Am thanh cho thinh gid.

Cho phép gidm d{F liéu bang qua trinh 1uong t& bi€u di€n trong mi€n tan sO cla
tin hiéu 4m thanh.

B6 ma hoa su dung bang 10c phan tich chuyen cdc mau PCM thanh cac he sO
trong mién tan sO. MOi he sO bi€u dién ky hi€u mii nhi phan gOm phan sO mii
va phan dinh tri. C4c tap s6 mii dugc ma hod thod qua phO tin hiéu va xem nhu la
du‘dng bao phO Su dUng phan phOi bit x4c dinh sO bits cAn ma hod moi dinh tri

dua vao dudng bao phO Du‘dng bao phO va cdc dinh tri dugc lu'dng t0 cho 6
khOi Am thanh (1536 mau 4m thanh) dugc dinh dang thanh khung roi chuyén di.
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AC-3 (DOLBY DIGITAL)

Qu4 trinh gidi ma hoan toan ngugc 1ai, & day chi xét qua trinh ma ho4

S6
Céc may| Bédngloc | ma,| Mahod J Chi dinh bit
PCM | phan tich dudng bao '
Phan dinh tri
Ludng tU hod |, Thong tin chi dinh bit
phan dinh tri
Phan dinh tri dugc Puong bao ph6
| lugng tU hod ydugc ma hod
. Dong bit
Dinh dang khung AC-3 AC3

N
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APT-X100

— - - - = -
APT-X100 cho ty 1é nén 4:1.
SU dung d€ truyén dan, 1uu trlf cc tin hi€u audio mono, stereo hay da kénh chat
luQng cao.

Khong han dua vao mo hinh tim sinh ly nghe, cung khong trutc t1ep loai céc
thanh phan khong thich hgp trong tin hiéu audio, ma né ngam hi€u mOt md hinh
d4p Ung nghe bang viéc phan ph01 it bit @ tan sO cao.

Thuat to4n hoan toan trong mién thOi gian s dung ma hod du dodn tuyén tinh
trong cac bang con.

Hoat dOng v&i bat ky tan sO 1dy mau véi ngd ra 16 bits/tU mau.
Tin hi€u audio dugc chia thanh 4 bing con v&i bing thong d€u nhau s dung céc
b0 1oc QMF.

Tin hiéu dugc Phan tich trong mién thoi glan sUr dUHg mi hod du dodn tuy€n
tinh ADPCM dé lugng t0 mOi bing theo ndi dung va loai bd dd du thura trong
cac bang con.

M3 hod su khac biét cUa mau hién thdi va mau trudc.
Gidi ma dugc ti€n hanh mOt cich ngudgc 1ai.
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MA HOA AM THANH NOI

—

e Am thanh da kénh

3/1

S: Surround.
LFE : Low Frequency
Enhancement (Woofer)

15 — 120Hz
Cé thé dat bat ky.

N e,

3/2 vOi siéu tram (5.1)

N
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* Ma héa Trai phdi (LR)

MA HOA AM THANH NOI

Khong loai b d6 du thura.

C4c kénh riéng biét dugc ma hod ddc 1ap.

Ngudng che khong lién quan.

Hiéu qud v4i Am thanh rat khac biét gilra kénh trdi va kénh phai.

N2
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MA HOA AM THANH NOI

* Joint Stereo Mid(ile Side

Khuynh huéng cla Joint Stereo khong chi 1a k€t hgp cdc dinh dang cUa
chudn nén mp3 (MPEGTI 18p III) ma con két hop cic dang khic: MPEG va AAC.

Middle-Side Stereo xét hai kénh d{ 1iéu theo hai phu’dng dién khdc nhau.
Thay vi luu tr(r mOt df li€u am thanh theo hai kénh Left va Right, ta co th€ chi can
luu trr mOt chu01 tu‘dng tU sO trung binh Average (cUa Left va Right) va sU sai biét
Difference (gl (ra Left va Right).

) dang Middle-Side, ta c6 thé 1uu trf cdc gia tri Middle va Side nhu sau:
Middle=(L+R)/2, Side=(L-R)/2.
) Da&u cUa Side 12 rat quan trong, né€u Side >0 nghia 14 tin hi€u L 16n hon tin
hieu R.
Ta hoan toan c¢6 thé tdi tao hai kénh L, R nhu sau:
L=Middle+Side, R=Middle-Side.

Uu dlem l1a su khac b1€t tuong doi cla cac tin hiéu audio cUa céc kénh L
va R. Ket qua la kénh Mlddle 16n hon nhiéu so véi kénh Slde V1ec md hod kénh
Side sU dung it bit hOn d€ gidi phong tai nguyen ma co thé dugc st dung de tr1€n
khai h(tu hi€u hon trén kénh Middle. Khi tai dinh dang 1ai L, R thi két qua sé& thé
hién tin hiéu gbc ngd vao thuc hon.
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MA HOA AM THANH NOI

— Tinh chat
Kénh side st dung sO bit rat it.
Loai b6 db du thUra cho tin hi€u mono trong thuc té.
C6 th€ dugc 4p dung trong mién thoi gian 1an tan so.
DO 10i ma hod cao phu thuOc tin hiéu.

— Bién d6i nguoc: téng/hiéu chudn hod.

L ar: 3\ M M
7 i A g))
R & e MS MS”
“u, Ral R
s \_¢ - /R = _'q_- 5 )))
c=1/+v2 N,
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MA HOA AM THANH NOI

* Stereo ghép cuong dO cao (Intensity Stereo):

Muc dich: TGi thi€u ho4 thong tin stereo d€ nhan dugc tOc d0 bit thap nhat néu cé
thé.

* M4 hod tin hi€u tOng cic kénh + cdc hudng cUa céic kénh. Truy€n dudng bao,
sau d6 ty 1€ theo céc kénh.

Ki€m ching dua trén vi€c cdm nhdn cla con ngU0i kém dOi v4i tan sO trén
3kHz.
*  Khong lién quan dén kY thuat suy gidm.

* Bién d6 va pha la khong quan trong.

*  Gidm gan 50% dir liéu.

e  Khdng ddm bdo thong tin vé€ pha cla tin hiéu.
e MOt vai s méo c6 thé nhan biét dugc.

e SO dung trong cic Ung dung tOc d0 bit thap.

N
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MA HOA AM THANH NOI

L ird
» Chinh pha
L+R
R A 4 A
» Chinh pha Do bién d0| |DPo bién d0
A A ‘/i\ Hubng kénh L
»Po bién dO ") >
v.  Hudbng kénh R
. e SN
»Po bién dO "\ g
L+R
Hut@ng kénh I A\ .
ng Ken P > >
p R X\ R .

N
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VIDEO
ENGINEERING

N
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NOI DUNG

. TONG QUAN
« KY THUAT AUDIO
« KY THUAT VIDEO
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Khdi niém Anh sé

N



Khai niém

* Anh sO bao gdm cic nguyén t6 dnh goi la di€m
anh - pixel.

* SO pixel xac dinh chat luong cla anh (dO phan
gidi — resolution)

* Chatluong anh cang cao, d0 phan gidi cang 16n.

* Bit-map la ki€u luu @nh trong bd nhé video theo
cach thé hién ra man hinh.

N
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Anh bit-map don séc
T ST - O
* MOi pixel luu trit 1 bit
Vé‘igiétri()hoéc 1. i :::::"::-l-:-l-:-
+ M6t nh 600x480 don
sac yéu cau luu trit trong , i
37.5KB. : :
* Ky thuat dither thuong &
duoc su dl_,lng,dé hi€n i
thi anh don sac.
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Anh thang xam

« MOi pixel luu trit 1 byte
(8 bits), gia tri tir 0 dén
255.

* Mot anh 600x480 yéu cau
lutu trir trong 307.2KB.
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Anh 8 bits mau

Su dung 1 byte trong 1 pixel.
Ho tro 256 mau.

Yéu cau bang tra mau LUT
(Colour Look-Up Table).

MOt anh 600x480 yéu cau luu
trir trong 307.2KB (nhu thang
Xam)
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Anh 24 blts méu

Su dung 3 byte (tuong Ung voi
3 mau RGB) trong 1 pixel.

HO tro 16 777 216 mau.

MOt anh 600x480 yéu cau luu
trir trong 921.6KB.

Thong dung hon anh 24 bits 1a
anh 32 bits voi 1 byte thém vao
cho gia tri alpha bi€u dién
thong tin hiéu Ung dac biét.
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CO SO VIDEO

* Cac dang cUa tin hiéu Video mau
—Tin hiéu video thanh phan:
* C4c tin hi€u video thanh phan dugc xU 1y riéng 1€.
- Tap cdc thanh phan RGB: La céc tin hi€u cd ban video mau dugQc camera
cung cap. Ba tin hi€u mau c6 cung d6 rOng bang tan.

- Tap cac thanh Aphan Y, R-Y, B-Y: La t0 hop cUa cdc gia_ tri mau cO can.
Thong thuOng tin hiéu Y ¢6 bang tan rOng hon hai tin hiéu R-Y va B-Y.

>T4i tao hinh anh t6t nhat nhung yéu cau bing thong va dOng bO tOt cho cic
thanh phan.
—Tin hiéu video téng hop:

La tin hi€u video ma trong d6 thong tin d6 choi (luminance), mau (Chromlnance)
va dOng b0 (synchromzatlon) dugc ph01 hop vOi nhau (theo tan sO, thdi gian va
bién d) d€ tao ra mOt tin hi€u duy nhat.

PhO ning 1ugng tap trung vio hai cla tan sO tin hi€u quét dong.
Cho phép quét cach dong d€ nhan dugc cAm nhdn tdt hon.
= Yéu cau bing thdng nhd, khong dong b0 nhung xU 1y khé khiin..
- S-Video:

GOm 2 du’dng mOt duong cho tin hi€u video tuong tU va dudng cho su k&t hop
cdc thanh phan chéi. Page 131
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CO SO VIDEO

° Video tuong tu

* Thong tin vé& canh vat truyén di mang cdc tinh chdt vé d0 choi, mau sac va su
thay d0i theo thdi gian.

* MOt tin hiéu video bao gOm cédc anh theo trinh tU thOi gian, mOi dnh bao gbm
di€m &nh. Cic di€m anh mang thong tin v€ d0 chéi va mau sac cla vat thé,
canh quan.

— Ky thuat QUét_ kR N

A y

Quét lien tyc: Tén 6 [ ~ —— | DN N
quét 16n. o~ ——— N

Quét cich dong: Gigdm [  —~— | [ N
dugc ténNSC)' quét dong “: TN T >
nhung van dam bado - N

dugc cam nhan lién tuc, ‘w :
khong bi trdi, nhapnhdy [~ ——— N\ — X e\

Z
A 1l
I/
/
/
I
i’
/
=
1
/
f

S/
>
W
~
Q
N
QU
~
-
Qs
=
~
oy
o
<
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<
N
N
N~
~
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N
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* Pac diém cu

CO SO VIDEO

a video tUOng tur
* Tin hi€u don cuc, mUc 1 chi€u (DC=0V) biéu dién mUc den va

0.7V bi€u dién mUc trang. —25mV bi€u thi mUc xo4.

mytich

Black

White

- 109

- 12.5 .

Haorerontal
synch pulse

-
ke

d

) ) . Hartzontal retrace
Active line time : .

33.5 10

H
S ] T
1

> t- My

Hinh 3-2 Tin hiéu video tuong tU di€u ché am
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CO SO VIDEO

e C4c tiéu chudn video mau
— NTSC Video:

525 dong trén mOt khung, 30 khung hinh trong mOt gidy.
Quét cich dong. Chia 1am hai truOng (mOi truGng 262.5 dong).
C6 20 dong du tr(t cho thong tin di€u khién tai thoi di€m bat ddu moOi
truong.
Phit hgp vi d0 phan gidi cUa Laser Disk va S-VHS 1a 420 va TV thong
thuOng c6 d0 phan gidi khoang 320 dong.

Sync data Image Data

Hinh 3-3 Tin hi€u video v0i thong tin diéu khién

N
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CO SO VIDEO

Bi€u dién mau:
NTSC s dung ki€u mau YIQ.
Thanh phan t5ng hOp =Y+Icos(f, t)+Qsin(f t).
Trong do, f._1a tan sO cUa séng mang phu cUa mau.

— PAL Video:

625 dong trén mOt khung, 25 khung hinh trong mOt gidy.
Quét cach dong.
Khung gOm hai truOng chan 1€, moOi trudng 312.5 dong.
St dung ki€u mau YUV,

D4&i tan tin hi€u chéi Y rOng SMHz. Tin hi€u U va V dugc x4c dinh
theo cong thuc:

V=0.877(R-Y)=0.615R-0.515G-0.100B
U=0.493(B-Y)=-0.147R-0.293G+0.473B

N
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CO SO VIDEO

* Video sO
— Thuan loi:
* Truy cap ngau nhién truc ti€p thudn tién,

* Viéc tao, luu trlt va ghi doc nhi€u 1an khong Anh hudng dén chat
lugng anh.

« Khong can xung xod va xung dong bO.
e XU ly thudn ti€n, khong gap trd ngai vé€ gidi han tan sO, bing thong.
— Kho khan
* Tuy nhién, tin hiéu so gap mOt sO tr& ngai xoay quanh van dé vé tinh
hiéu qud, chang han b0 10c s6 c6 gid thanh tuong d6i cao.

N
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CO SO VIDEO

n’

Tin hi€u video s6

N

Anh

O0O0O0O0OO000O0
O0O0O0O0OO000O0
O0O0O0O0OO000O0
O0O0O0O0OO000O0
O0O0O0O0OO000O0
O0O0O0O0OO000O0
O0O0O0O0OO000O0
O0O0O0O0OO000O0
O0O0O0O0OO000O0
O0O0O0O0OO000O0
O0O0O0O0OO000O0
O0O0O0O0OO000O0
O0O0O0O0OO000O0
O0O0O0O0OO000O0
O0O0O0O0OO000O0
O0O000000O0

»

n

tin ve
ac

h
41, mau s

2
N

biém an
Mang thong
dob ch

~?
)

Hinh 3-5 Video s6
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CO SO VIDEO

* Khong gian mau
— Khong gian mau dugc hinh thanh bdi cic thanh phan
cuOng d0 sac R, G, B.
* Mo hinh mau LAB

— Bao gOm:

— L: luminant,
— A: Pham vi tU mau Green dén Red.
— B: Pham vi tU Blue dén Yellow.

g
L
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CO SO VIDEO

Original Color Image

L, A, B Images

'age 13§\
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CO SO VIDEO

* M6 hinh YUV (CCIR601 hoac YCrCb)
— Pugc thi€t 1ap nim 1982 cho cdc chuan video sO.

— Tin hiéu video dugc chia thanh 2 truOng chan va 1é. Hai
truOng nay k€t hOp v6i nhau thanh 1 khung.

— Ung dung t6t véi NTSC va PAL.
— SU dung khong gian mau YCrCb hay YUV.
Y=0299R + 0.587G +0.114BCr=R-YCb=B-Y

— Chuyén d6i YUV:
Y ] [ 0299 0587 0114 ] [ R
Ul =1]-0169 —0.331 0.500 G
V] | 0500 —0.419 —0.081 | | B |

N
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Blue.

— ThuOng dugc sU dung trong cic mdy in.

* Mo hinh C

— Cyan, Magenta, Yellow la cac mau bu clUa Red, Green,

CO SO VIDEO

M

Blae

1
1
| “1%
i LS
A
1.
J-f
L2 |
Red K
Bleck (0 0,0)

The BB Cube

White{1, 1, 1%

Eed
1
/
i
L
[
: \
_:-.": g aros) B .I"'.,. Megentys
&
¢ L
- \
|| Bl i
By

Wt (0, 2, 0% Bleck: (1, 1. 1)

The CMY Cube
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CO SO VIDEO

° Mo hinh CMYK
— Pugc sU dung trong cdc mdy in.
— K: dai dién cho mau den Black.
— ThuOng cho cdc ban in v&i mau den dam hon md hinh

CMY.
K = min(C,M.,Y),
' = C— K,
M = M- K,
Y = Y- K.

N

Page 14é\



dh

CO SO VIDEO

Original Color Image e
& s

N Sl
C, M, Y, Kimages
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CO SO VIDEO

— Tiéu chuan lay mau mau:

* Thudn 10i trong viéc xU 1y dOi v6i tin hi€u video thanh phan,
nhung bing thong yéu cau 10n.

* Pi€m khdc nhau chU y€u cla cdc tiéu chudn 14y mau 1a G ty 1€
gilfa tan s6 1ay mau va phuong phép l1ay mau tin hi€u chéi va
c4c tin hi€u mau.

* Tan sO chudn la 3,375MHz. Mau tin hi€u dugc 13y chi doi voi
phan tU tich cUc cUa tin hi€u video. Cau tric 1y mau 1a truc
giao.
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©0O0OoOO
©O0O00OO

©O0oOO
©O0o00O

4:4:4
©0O000O
©0000O0

©000O00O
©000O00

4:1:1
©Lay mau Y, C,,
® LC?isy mau C,

©00000
©00000

©00000
©00000

4:2:2
OO0O00O
@ @ @
OOO0O0O
[ 4 [ 4 [ 4
OO0O000O
@ @ @
OOO0O0OO
[ [ ®
4:2:0
O Lay mau Y
® Lay mau C,

Hinh 3-4 Cdc tiéu chudn 18y mau mau

CO SO VIDEO

4:4:4:
Tan s6 18y mau mau cho cic thanh
phan Y, C,, C, 1a 13.5MHz.

4:2:2:
Y: 13.5MHz, C,, C, 1a 6.75MHz.
Khi gidi md, mau di€m anh sau dugc
suy tU di€m anh trudc.

4:1:1:
Y:13.5MHz,C,, C, la 3.375MHz. Lay
mau mau lién tuc tUng dong

4:2:0:
Y:13.5MHz,C,, C, 1a 3.375MHz. Lay
mau mau xen ké cach dong.
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CO SO VIDEO

— - - — = -
* (Cic tiéu chudn video sO clUa CCIR (Consultative Committee for
International Radio)

CCIR CCIR 601625/50
601525/60 PAL/SECAM CIF QCIF

NTSC
DO phan gidi chéi 720x480 720x576 352x288 176x144
PO phan gidi sac 360x480 360x576 176x144 88x72
Lay mau mau 4:2:2 4:2:2 4:2:0 4:2:0
SO trudng /s 60 50 30,15,10,7.5 30,15,10,7.5
Cach quét Cach dong Cach dong Lién tuc Lién tuc
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JPEG

* Khai niém

*Chudn JPEG mo ta mOt ho kY thudt nén dnh cho tone lién tuc (mUc xdm hay
mau) cUa anh. JPEG khai thdc d0 du thUa sinh 1y thi gidc trong anh. JPEG dugc
tién hanh vao thang 3 ndm 1986, dén thang 1 ndm 1988 thi JPEG dugc nhat tri vii
gidi phap DCT thich nghi d€ cai thién va ting cuGng anh.

*DCT lién tuc: Anh dugc ma hod tU trdi sang phdi, tU trén xuOng dudi dua vao

DCT.

*DCT luy tién: Anh ma hod quét phlc hop theo ché dd phan gidi khong gian cho

cac Ung dung bing hep
* Khong tOn hao: Khoi phuc chinh xac, {
1€ nén thap.
*Th( bac (phan cap): Mi hod quét phird

yBaseline

hQp phén gidi khong gian, hiéu qua v !

nhing dnh c6 dd phan gidi cao. ber
A < 2 oA 1€n tUc

Tai lieu nay chi xét DCT lién tuc. l

DCT
luy ti€n

A A 4

!

Khong
tOn hao

!

Hinh 3-6 Cdc kiéu hoat dbng clia JPEG

Page 14?\
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JPEG

Ma hoa JPEG
YIQor YUV
i, j) E{u, v) Fgiu, v]
DCT Quantization
|
ExE
moTTTT T, i | Quantiz.
! Coding Tables
| Tables
Header : ¥
Tables |=-- - DPCM DC
Entropy Yig
) Codin Zag
Data g . RILC |
AC

Hinh 3-7 M@a hod JPEG

Page 14§\
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JPEG

* Chuyén d0i Cosin r0i rac DCT (Discrete Cosine Transform)

T(i.) .| Fu.v)
i DC']IP i
 DCT thuan: Hinh 3-8 DCT
AHAB 23 1 U 29 4+ 1) - v
i=035=0
A(S} - { T:ZL jﬂptﬂ.;:refwise
* DCT nguQc:
. 1 7 98+ 1) - urr 97 +1)-ur
Fod) = 3 L AMAR) cos +1ﬁ) Y +lﬁ} . Flu,v)
A{s} - { sz_ i:?:erwzse

Page 14@\
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98
97
95
93
91
89
87
85

e

Vidu D QQ
92 95 80 75 8 68 50 581 106 -18 28 34 14 18 3
91 94 79 74 81 67 49 35 0 0 0 0 0 0 0
8 92 77 72 19 65 47 1 0 0 0 0 0 0 0
87 90 75 70 77 63 45 3 0 0 0 0 0 0 0
85 | 8 73 68 75 31 43 *| -1 0 0 0 0 0 0 0
83 88 71 66 73 59 4l o o0 0 0 0 0 0 0
81 84 69 64 71 57 39 1 0 0 0 0 0 0 0
79 82 67 62 69 55 37 0 0 0 0 0 0 0 0

F(0,0) = éf}(}f(z ) =591

*Thanh ph&n DC: o

*C4c gi4 tri con 1ai 1a thanh phan AC

*Nhan xét:

DCT lam gidam d0 tuong quan khong gian cUa thong tin trong khoi, 2 bi€u
dién DCT ¢6 d6 du thura thong tin it hOn, dOng thdi, DCT chUra thong tin vé ndi

dung tan sO khong glan cUa thong tin trong khOi, dua vao dac tinh sinh Iy tiHagkigs0._
ta chi ma hoa nhirng hé s6 DCT quan trong, = nén.




JPEG

— - - — = -

* Luong tU hoa

Luong tl cac hé s6 F(u,v) d€ gidm sO bits.

Céc hé sO tuong Ung vGi cdc tin hi€u tan sO thap 1a cdc gi4 tri 16n nén
phdi dugc lugng tU chinh x4c.

Céc hé sO tuong Ung v3i cdc tin hi€u tan sO cao (AC) c6 gid tri bé nén
cho phép sai s0, ta c6 thé chia v&i mOt s6 16n hon.

Luong tU hod thay d0i theo khodng cich d€ dat dugc hi€u qud nén cao.

Trong d6, q(u,v) 1a gi4 tri trong bang 1ugng tU hod 8x8, tuy thuOc vao
kénh chéi hay kénh sac.

Mat nguoi it cAdm nhan dudc cac ndi dung & tan sO cao va cang kém dobi
vOi cdc ndi dung tan sO cao cUa kénh sac

N
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16
12
14
14
18
24
49
72

11
12
14
17
12
35
64
92

* Matranl

10 16 24
14 19 26
16 24 40
22 29 51
37 56 68
55 64 81
78 87 103
95 98 112

40
58
57
57
109
104
121
100

51
60
69
69
103
113
120
103

Ma tran 1ugng tU kénh choéi
* Nhan xét:

Hé s0 lugng tU q(u,v) cang xa thi c6 gid tri cang 16n, = két qud

Pay 12 qu4 trinh tOn hao thong tin duy nhat trong nén dnh khong tOn

Page 152\

JPEG

61
55
56
56
77
92
101
99

ugng tUr kénh choi ya kénh sac:

17
18
24
47
99
99
929
99

Ma tran lugng tU kénh sac

18
21
26
66
99
99
929
99

24
26
56
929
99
99
929
99

47
66
99
99
99
99
99
99

99
99
99
99
99
99
99
99

929
929
929
929
99
929
929
99

929
929
929
929
99
929
929
99

99
99
99
99
99
99
99
99

cUa cdc thanh phan dugc Iugng tl ¢ tan sO cang cao cang ti€n

vé 0.

hao.

N




JPEG

* Quét zigzag
 Anh xa ma tran 8x8 thanh vector 1x64, ddy cUa vector 12 gi4 tri
EOB (End of Block).

* Muc dich: Nhém cdc thanh phan tan sO thap vao dinh chanactlvor.
pC * Vidu: Xét vi du trén, Véi&(éj%oth]é)nh phan d3 dugc lugng t0r 04,
010|212 atp 0o 0
s o o oo [0 o °
0l oToT707T0]0]0]0 2
oM oo 10|00 o0]o0 Quét zigzag 2
oo o ool ololo 0
oo olofofo]lo]o 7{ -
ollo|oloflo]o|lo]o 1
olololo|ofo|lo]o -
AC(7,0) AC(7,7) EOB

64

Hinh 3-9 Quét zigzag Page 153
age
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JPEG

* biéu ché xung mi sai biét trén
cac thanh phan DC

* Thanh phan DC 1a thanh phan dau sau
quét zigzag.

15 DPCM cho tp DC

d6i nhung gan vGi gid trj cla block truGe 03 | rude gid ui 10
do. A . ) 22| C62bube chay 0 rude
> - Dbiéu ché DPCM cho thanh phan 02 | gidtri-2
DC. 79'1
~ s e N ~ EOB
* M2 hoa loat dai cho thanh phan K&t thic kh6i

AC

*TrU thanh phan DC, cdc thanh phén con
lai 1a AC gOm nhiéu gia tri 0 lién tiép.
*M3i hod loat dai gid tri O s& mang lai

Hinh 3-10 Ma hod cdc
thanh phdn DC va AC

hiéu qua rat cao. page 154
oV7idil (LA < bloack tritQe o& o4 trl ol1a

N



JPEG

* M2 hoa Entropy

bdng phan loai va bang Huffman dua vao ddc tinh thOng ké cUa tin hiéu.
*M3 hoa Entropy cho thanh phan DC:

Phan loai TU ma (choi)

8 1111 110

7 1111 10

6 11110

5 1110

4 110

3 101

2 01

1 00

0 100

Hinh 3-11 Bang phan loai va bang Huffman cho thanh phdn DC chdi

*M3 hod Entropy sU dung kY thuat ma hod Huffman v&i cdc bang ma hod gdbm

Page 15é\
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Phéan loai DC, AC

Céc hé sO DC sai 1éch Phan loai
-255...-128; 128...255 8
-127...-64; 64...127 7
-63...-32; 32...63 6
-31...-16; 16...31 5
-15...-8; 8...15 4
b 4.7 3
-3;-2; 253 2
-151 1
0 0

Page 156\
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* SO d0 ma hod

JPEG

=40-25=15 15 ~ loal 4

40

———* M3a hod DPCM » Bang phan loai —*{ Bang Huffman
He s0 D DC truGc =25

7 T CcC=
sau quet 15 lo@i 4 c6 mi 110
zigzag
Ma hod nhi phin 110 1111
15 ma nhj phan 1a 1111 [
. Hinh 3-12 Md hod entropy thanh phdn DC

*M3 hoa cac thanh phan AC

*Céc tUr ma vOi d6 dai thay dGi c6 tan sudt xudt hién cao dugc ma hod ngan va
ngUgc l1ai. Qu4 trinh ma hod nhu vay g0i 1a ma hod d0 dai tu ma thay d6i VLC.
*Bdang phan loai gibng nhu bang phan loai cla thanh phan DC nhung khic

bang Huffman.
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JPEG

- - — _
Budc chay Phan loai PO dai ma TU ma
0 1 2 00
0 2 2 01
0 3 3 100
0 4 4 1011
1 1 4 1100
1 2 6 111001
2 1 5 11011
2 2 8 11111 000
3 1 6 111 010
4 1 6 111 011
5 1 7 1111 010
6 1 7 1111 011
7 1 8 11111 001
EOB 4 1010

Hinh 3-13 Bang Huffman cdc hé sO AC

Page 15§\
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JPEG

4 10 ~ loai 4 4
010 BL:‘,I(ZC c(:)h_azy 0,2 > - 1031 2 BuOc chay
—%_2%’ Mai hod RLC Bang phén loai ——=*{ Bang Huffman AC
Hé s6 AC loai
sau quét 102 budc chay 0, loai 4 ¢6 ma 1011
z1gzag ’ budc chay 2, loai 2 ‘;?6 ma 11111000

* Vidu trén:

A 4

Ma hoa nhi phan

0,10

0,3

2,2

0,2

7,-1

EOB

Hinh 3-14 Ma hod entropy thanh phan AC

10

ma nhi phéan 1a 1010

1011

1010

11111 000I 01

2~"107; -

2~°01”

VLC

\4

1011 1010

0111

11111 000 01

0110

11111 001 0

1010

Page 15@\

N




dh

NEN VIDEO

160_|
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dh

Nén video

* Tin hi€u video nguyén goc chi€m dung luong
rat 16n, yéu cau tdc do bit cao (hang Gbps) 2
khé khiin trong luu trit va truyén dan.

* Vidu: HDTV: dO phan gidi 1920x1080 v6i 30
kKhung hinh/s va 8bits ma hoa cho 1 kénh YCrCb
(hé PAL) yéu cau tdc do 1.5Gbps.

 Céc phuong thirc ma héa khong tdn hao
(Huffman, LZW...) khong c6 ty 1é nén cao dé
phu hop vOi tin hiéu image va video 2 ma héa
tén hao

N
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Y tu’é'ng nén wdeo

—

* Ma hoa do du thUa thong ké khong gian (ma hoa
trong khung, giong JPEG).

* Mai héa trong mi€n thoi gian lién khung: dO nén
16n hon do ¢6 dO tuong quan 16n gitra cac khung
lién ti€p nhau. Pac biét luu ¥ dén su khsc biét
gitfa cac khung.

* Y tudng chinh la: Ma héa bu chuy€n déng két
hop v6i ma héa du thira thong ké khong gian.

N
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Vi du méa héa bu chuyén déng

* Y tudng dua trén ky thudt DPCM.

* Xét anh cham bi di chuy&n
* Xic dinh duu khic biét gilra khung hién hanh va khung trudc do.
e Thuc hién mia héa va gidi ma.

present
nicture

difference
picture

ey ious
nicture

Encoder

-+

previous

picture

Decoder

difference
nicture

present
piciure

Page 163\\
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Vi du méa héa bu chuyén déng

* Du doan chuyen dong cho block.

actual previous picture,
pictLre motion compenssted  diference picture
0 |z:}- S I -
I
I
:
l ration estimation mation
L .
> mofion compensation wedtors
previous Encoder
picture

N
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difference
picture

* T

T

actual
picture

J

motion
vEechors

—

mation compensation

prevous S
piciure =

+

Decoder

Vi du mé& héa bu chuyén doéng

* Giadi thich tai sao phuong phap nay tdt hon ma héa sai

biét gilra cac khung.

Page 16%\
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CAC CHUAN NEN VIDEO

 H.261
* H.263
* MPEG-1
* MPEG-2

Page 166K
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H.261

S < . — -
* Khai niém
*ITU (CCITT) H.261 dugc phat tri€n cho dich vu truyén hinh hoi nghj va
video phone qua ISDN @& t6¢ d6 px64kbps (p=1..30).
*Vi du: TOc dO 64kbps truyén 48kbps video, 16kbps audio.
*Truy€n hinh hdi nghi yéu cau chat lugng dnh cao hon, p 6, toc d
384kbps.
*La cd s& cho cic chudn nén sau nay nhu MPEG 1, 2.
*Céc dac tinh:
- Tré mi hod <150ms, = truy€n hinh hdi nghi song cong, gy an tugng tOt cho khan gid.
- Thyc hién trén linh kién VLSI (gid thanh thap) - md rOng thj trudng & cdc dich vu
video phone, truyén hinh hi nghi.
— Cac dang anh ngd vao
*Kha ning ph6i hgp gilta cdc chudn 625 va 525 dong cla TV, H.261 sU dung
dang thuc trung gian chung CIF (Common Intermediate Format) vGi cac tOc d bit
thap hon, H.261 st dung dang c6 tdc d6 nho hon Y4 1a QCIF (Quadrature).

*V3i tbc d0 30 khung hinh/s thi tOc d0 d{r 1iéu cla CIF 1a 37.3Mbps, QCIF la

9.35 Mbps. TOc d0 cang thap thi cang gidm sO khung hinh/s
Page 16K
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H.261

* Ghép tin hiéu video

*Muc dich: Dinh nghia cu tric d{t li€u d€ b0 gidi ma c6 thé hi€u dugc

khi nhan dong bit.

*Tin hiéu video dugc phan thanh cdc 18p. MOi 18p nhu vay déu cé
header d€ dinh nghia cic tham sO dudc s dung bdi bd ma hod khi tao ra

dong bits.

*L&p dnh dugc phan thanh cdc nhém khdi GOB (Group of Block).

*C4c GOB bao gbm cidc MB (Macro Block).

*MB la don vi nhO nhat bao gOm 4 khoOi 8x8 cUa tin hi€u Y va hai khoi

8x8 cUa ti o 72 MB

Y1

Y2

Y3

Y4

000000
000000
000000
00000000

Hinh 3-15 Macro block

Page 16§\
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H.261

*L3dp GOB lu6n dugc két hop cUa 33 macroblock, hOp thanh ma tran 3x11. Chd
y rang mOi MB c6 mOt header ch(ta dia chi MB va ki€u nén, ti€p theo 12 d{r 1iéu
cUa khoi.

Kié S6 GOB/khung Sé MB/GOB TOng
IF 12 33 MBighung
QCIF 3 33 99

*Cubi cuing, 16p dnh bao gbm header dnh theo sau bdi d{t li€u cho cic GOB.
MOt header chtra d(t li€u 13 dang dnh (CIF hay QCIF) va sO khung. Chd y rang
anh CIF c6 12 GOB con QCIF chi cé 3 GOB.

1 2
12 13
23 24

*Cau tric MB
MBA

Dia chi IQB Dang Intra, Inter L
HesO1

3
14
25

MTYPE

4 5 6 7 8 9 10 11
15 16 17 18 19 20 21 22
26 27 28 29 30 31 32 33
MQUANT MVD CBP Block Data
Y A
Vector chuyen dOng j D{r liéu
Ong tU Mau khOi da ma hoa

Page 16@\
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H.261

— - - — = -

e (CAu tric chubi bit H.261

PSC TR Ptype GOB GOB . GOB
\
GOB Start Grp# | Gquant MB MB MB
 ’ \
MBA Mtype Mquant MVD CBP B, B,
’ =
|_ DC Skip, val Skip,val EOB

Hinh 3-16 C8u triic chudi bits H.261

* PSC: Picture Start Code Bat dau mOt anh.

* TR: Temporalo Reference SU dung d€ dOng bd audio
* Ptype: Ki€u anh (khung P hay khung I).

* Grp# SO group.

* GQuant: Lugng t(f cd nhém v&i cing mOt hé s6 luong tU.

Page 176\
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* (Cac khung

[
>

Hinh 3-17 ChuOi cdc khung H.261

\4
\4

\4

* Intra Frame: Trong khung, khung I cho kha ning truy cdp ngdu nhién, ki€u nén
intra tuUong tU nhu JPEG dua trén ma hod DCT tung MB.

* Inter Frame: Lién khung, lién hé vGi cac khung I va P truGc, MB dau cé thé bu
chuyén d0ng MC (Motion Compensation) hodc khong. Mi hod DCT sai b1et du

}

doan. Cung cap cdc tuy chon cho tUng MB nhu Iugng tU v3i cing hé s6 lugng
t(r, st dung b 10c bu chuyén dOng. Page 171
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H.261

* Ma hoa trong khung
Cr
¥ I'ar each
-
ij macroblock
L. J
]
for each DCcr Puant
&x8 block
- Lig-ray
fTiffman f L
01101... -- RLE -

Hinh 3-18 Ma hoa trong khung H.261

L -y

Page 172\
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H.261

* SO d6 ma hod trong khung

I-Frames:
Control
Y
Vid
lnl O DCT ™| Quant ¢ * Hullman
Q-l
MYV search -
& memory IDC

Hinh 3-19 M@ hod khung I

“Control” di€u khié€n tOc d0 bit va b0 dém, n€u b0 dém day thi gidm tOc
d0 bit.

“Memory” diing d€ 1uu hinh dnh dugc khdi phuc 1mmdrgm

vector chuy€n dOng cho Frame P ti€p theo.




* Ma3 hod lién khu

ng

largel

.
ann
.......

!

3OUIIIFP

:

48

l

..‘-H_ “rhesl maleh

64 » - motion veclor-

DCT + Quan + RLE -

Hinh 3-20 Ma hoa lién khung H.261

'

Hullman
coder

!

0100110

Page 174
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H.261

1*-Frames:

Control

"h"idt:u_
In

Der

* SO d6 ma ho4 lién khung

—*| Quanl ¢

Hullman

fu-

MY search

& memory

-

malian veclors

Hinh 3-21 SO d6 md hod khung P

Page 17%\
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H.263

o __‘__:— - — i n

Khai ni€m
Tiéu chudn cai ti€n H.261 cho video tOc d0 thap, c6 thé truyén trén

mang di€n thoai cong cOng PSTN, dugc cong nhan ndm 1996.

GiOng nhu H.261, ma hod DCT cho céc MB trong I Frame va DCT sai

biét du dodn trong P Frame.
T6c do toi thi€u

Uu diém:

Chinh xdc sai bi€t du’ doan v3i ¥4 pixel.
Khong han ché vector chuyén dOng.
M3 ho4 sO hoc theo ci phép.

Du doén thuan 10i v3i céc khung P.

Ngoai CIF, QCIF, H.263 con hd trg SQCIF, 4 CIF va 16CIF v&i db phan
gidi tin hiéu chéi tuan tU 1a 128x96, 704x576, 1408x1152. PO phan gidi

tin hi€u sac bang % tin hiéu chéi.

Page 176\
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MPEG-1

.____‘__:— - — i n
* Khai niém

*MPEG-1 12 mOt chudn dugc phat tri€n va thiia nhan ndm 1992 dé luu tr(t video
dang CIF va két hgp vOi audio khodng 1.5Mbps trén nhi€u modi truOng 1uu trlt s6
khidc nhau nhu CD-ROM, DAT, Winchester, dia quang v&i Ung dung chinh 1a cic
hé thdng da moi truGng truc tuyén.

*Thuat todn MPEG-1 tu0Ong tU nhu' H.261 nhung v&i mOt vai ddc tinh bd sung.
Chat lugng cua MPEG-1 nén va gidi nén tin hi€u CIF khoang 1.2Mbps (toc d0
video) tuong duong v&i chat lugng video tuong tu VHS.

* Dac tinh

*La tiéu chudn tOng qudt cd phap, ho trg udc luong chuyén dOng, du’ dodn bu

chuyén dOng, DCT, luong t( va VLC.

*Khong dinh nghia cdc thudt todn xdc dinh cu th€ ma thi€t k€ b0 mi hod linh
hoat.

*Kha ning phuc vU cidc dnh khic nhau, hoat dOng trén céc thi€t bj, tdc d khac
nhau.

*Truy cdp ngau nhién dUa vao cic di€m truy cap dOc 1ap (khung I).

*Tim nhanh xem nhU quét dong bit ma hod, chi hié€n thi c4

'Tre m3 hod va gidi ma hop 1y (1s), gdy an tugng tOt cho truy cap Vldeg dl(;n




MPEG-1

e —
* Dang tin hi€u ngd vao
*MPEG-1 chi xét tin hi€u video luy ti€n. D€ dat dugc tOc dQ bit 1.5Mbps,
video ngd vao thuOng dugdc chuyén dbi trudc khi dua vao dang ngd vao chudn
MPEG SIF (Standard Input Format).
Khong gian mau (Y, C, C,) da dugc thtra nhan theo khuy€n nghi CCIR 601.
Trong SIF MPEG, kénh chi 1a 352 pixel x 240 dong va 30 khung/s.
- SO pixel 16n nhat trén mOt dong: 720.
SO dong 16n nhat trén mdt dnh: 576.
SO anh trong mot gidy: 30.
SO macroblock trén mOt anh: 396.
SO macroblock trén mOt gidy: 9900.
T6c d0 bit tOi da: 1.86Mbps.
- Kich thuéc b0 dém gidi ma tOi da: 376.832bits.
Chii ¥: Rang buOc trén khong c6 nghia 1a tin hi€u video dugc nén véi tOc

d6 t6i da. A
' Page 178




MPEG-1

*Cau tric df liéu va cic ki€u nén
*Cau tric d{ li€u gdbm 6 18p, cho phép bO gidi ma hi€u dugc nhing tin hiéu
chua xdc dinh.
1) Céc chubi dugc dinh dang bédi mot vai nhém anh GOP.

2) Nhém &nh tao nén anh. Nhém anh dugc xéc dinh bdi hai thong s6 m va n.
Thong s6 m xdc dinh sO khung hinh P va khung hinh B xuat hi€n gi(ra hai khung
hinh I gan nhau nhat. SO n xéc dinh s khung hinh B gi(ta hai khung P.

GOPs
e s aess oo s —> [N
Sequence header (can be repeated) Secpence
—> L ]
GOP header Pictures GOP

N
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MPEG-1

*Vidu:

* MOt GOP nhu hinh vé& dugc két hgp bdi 9 anh. Chd y rang khung dau cla
mOi GOP Iudn 1a m6t anh 1. Trong MPEG, trat tu trong céc anh khong can thiét
giOng nhau theo th(r tu lién tiép. Nghia la tha tu truyen anh va th( tu anh hién

1én man hinh 12 khong gibng nhau. Anh trong hinh vé& c6 c6 thé dugc mi hod trong
mOt trat ty nhursau: 0,4, 1,2,3,8,5,6,7hay 0, 1,4, 3,8,5,6,7

Khi du dodn v&i cdc dnh P va B nén dua trén cic dnh da dugc truyén

o NN
\RERAREAN

) Nhém
Hinh 3-22 Nhom agfptrong MPEG-1

v

Page 186\
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MPEG-1

3) Anh bao gOm cdc phan (slice).

4) Céc phan (slice) dudc tao 136i cac macroblock. Chung duQc dua
ra vGi muc dich khoi phuc 10i.

| IR o

Picture header Slices :
Picture
ENEEEEEEN > =
Slice header Macroblocks e

N
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MPEG-1

e - — e -
C6 4 dang dnh tuong Ung v&i cic ki€u nén, d6 1a dnh I, dnh P, dnh
B va anh D.
 Anh I 12 anh dudc ma hoa DCT trong khung sUr dUHg thuat todn
glong nhu JPEG. Cho phép cic di€m truy cdp ngdu nhién dén
chuOi anh.

* C6 hai dang anh dugc ma ho4 lién khung 1a anh P va anh B. Cic
anh niay ma hod DCT bu chuyén dOng sai bi€t dU doan. DU doan
t3i 1a dugc st dung trong ki€u dnh P, 14 cic dnh dugc ma ho4
lién quan dén dnh I va P tru@c dé. DU dodn trong dnh B c6 thé 1a
tGi hodc 1ui hodc 1ién hé hai chiéu tGi cac anh I hodc P khac.

* Céc anh D chi ch(ra cic thanh phan DC trong mOi kh6i v&i muc
dich cho cé4c tdc db bit rat thap. SO khung I, P va B trong mOt
GOP dugc 4p dung mOt cach phu thuOc, vi du tuy thuc vao thoi
gian truy cap va cdc tOc dO bit yéu cau.
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MPEG-1

5) Su két hgp cdc macroblock MB
la tuong tu nhu H.261. MOt vai tham
sO nén c6 th€ dugc mang trong MB cO
s3. Cac dang MB nhu bang bén.

I: NOi suy(hai huéng);

B: Lui
A: Thich Ung;
F: TGi
D: DC

2

Anh I

Intra
Intra-A

Anh P
Intra
Intra-A
Inter-D
Inter-DA
Inter-F
Inter-FD
Inter-FDA
Skipped

Anh B
Intra
Intra-A
Inter-F
Inter-FD
Inter-FDA
Inter-B
Inter-BD
Inter-BDA
Inter-I
Inter-ID
Inter-IDA
Skipped

N
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nhat.

6) C4c khOi la cdc mdng 8x8 pixels. Chiing 12 mOt don vi DCT nhd

Céc tiéu dé dugc dinh nghia cho céc chu0Oi, GOP, dnh, phan va cic

MB dé xic dinh dOc nhat d{r liéu sau né.

v lvivivlvimee g

Macroblack Coded Macroblock
header blocks

N
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) S < . — -
* Ki€u nén trong khung
*Cic gid tri cuOng d0 cUa di€m dnh dugc ma hod DCT theo cdch tuong tU nhu
JPEG va kiéu intra cUa H.261.
*Viéc nén dat dugc bang sy két hgp cla lugng tlf hod va ma hod chiu dai
thay d6i cUa cdc hé s6 0.
*MPEG cho phép 1uong t(f hod khong gian thich (ng bang viéc duara ty 1&
lugng t& MQUANT trong cd phép.
*C6 hai ki€u MB trong céc dnh I:
-MB “Intra” dugc ma hod v&i ma tran lugng tU hod hién thOi.
-MB “Intra A” thi ma tr@n 1ugng t( hod dugc ty 1& bdi hé s6 MQUANT dugc
truy€n trong header.
Chi y rang MQUANT c6 thé€ thay d6i trong MB cO ban d€ di€u khién tOc d0
bit hoac v3i muc dich lugng tU.
MPEG da dugc chUing minh rang ki€u nén Intra cung cap 30% nén tOt hon so
vOi JPEG vé tinh 1ugng tU thich Ung.
©Ma3 hod céc hé sO DCT sau lugng tU gibng nhu JPEG.

N
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*Ki€u nén lién khung
* Trong cdc ki€u nén lién khung, su’ du’ doan thOi gian dugc ti€n hanh va két qua

sai bi€t dU dodn dugc ma hod DCT. C6 hai dang ki€u du do4n thoi gian dugc cho
phép trong MPEG-1, d6 1a du doén t&i (khung P) va du dodn hai hudng (khung B).

 Khung P (du doan bu chuyén d0ng)
A Tfﬁ/ il E

¥

A

.-""FH-F?

_p-""'!
T 11

_,.:-""'-Fﬂ
=T 15

-
[

Motion Vector

| my,, mwy. |

=

aRnt

Reference Frame Current Frame

Hinh 3-23 DU dodn bu chuyén dong t&i

. SCI: dung cdc MB thich hop nhat trong khung tru‘g’)o (tham chi€u) d€ du doan bu
chuyén dQng trong khung hién hanh. Thich hgp nh?t dua vao trung binh binh
phuong tOi thi€u hodc trung binh tuyét d0i ti thi€u.

N
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— - - =
* Khung B (dU doan hai hudng, n0i suy)
*La dac trung cUa MPEG.

]
..a-”"”fa
2#;,,;

-FH_'_,.H'""

|1
]
>

Ariaay

T

Previous Frame Current Frame Future Frame

Hinh 3-24 DU dodn hai huOng

*Du doian MB cho khung hién hanh dua vao: Khung trudc; khung sau va trung
binh MB cUa khung tru@c va khung sau.

*Uu di€m: Hiéu qua trong viéc nén néu dung khung B dé du dodn chu khung
sau, trung binh MC qua hai khung cho SNR tOt hon.
*NhuQc: Can it nhat hai khung tham chi€u I, P; néu st ‘dung khung B qu4 nhi€u

thi khodng céach gilta cac khung tham chi€u I, P ting > trema—heé—LGn—{
Page 18
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Ma hoa MPEG-

Input Buffer fullness
Video Residual *
Signal | RGB
to DcT Quantize
Yuv Output
Inverse Bitstream
M C-Prediction
[ Motion [F.rama Stare]
Compensation
mp Previous
Reconstructed
Frame

Hinh 3-25 Ma hoa MPEG-1
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MPEG-1

* Giai ma MPEG-1

Reconstructed
Residual Frame
Huffman nverse Inverse
Decoder Quantize ocT 9 YuVio RGE
nput Qutput
Bitstream yiaeo

Signal

Mc-Prediction @'@

Previous
MV data Motion Reconstructed
Compensation Frame

Hinh 3-26 Gidi ma MPEG-1
TOng quan, bd ma hoda MPEG-1 ti€n hanh cic budc sau:
- Quyét dinh nhin cUa c4c khung I, P va B trong mOt GOP.
- Panh gia chuyén dOng cho mOi MB trong céc anh P, B.
- X4c dinh ki€u nén MTYPE cho mbi MB.
- Pat ty sO luong t& MQUANT néu luong tl thich Ung dugc

chon.

N
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* Khai niém

vOi cdc Ung dung giai tri.

MPEG-2

*Chat luong MPEG-1 & tbc d6 1.2Mbps cho thay khong thé chap nhan dudgc

*MPEG-2 132 mOt phién bdn m& rOng clla MPEG-1 d€ cung cap pham vi rOng
cUa cic Ung dung v6i cac tOc dO bit va ciac dO phan gidi khic nhau (2-20Mbps).

© Dac trung cUa MPEG-2:

- Cho phép ngd vao két
hgp (interlace), d0 phan giai
cao, 18y mau phu thay dbi
cUa cdc kénh sac.

- Cung cap dong bit co
dan.

- Cung cdp cic tuy
chon 1uong tU hod va ma
hoa.

Dang anh trong MPEG-2

T

Video luy ti€n

Video k€t hop

/

T

Khung dnh
I, P hoac B

Khung dnh
I, P hoac B

TruOng dnh
I, P hoac B

Hinh 3-27 Dang anh trong MPEG-2
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* C4c hinh thdi cUa MPEG-2
Hinh théi don gidn: S6 budc nén thap nhat, chi cho phép ma hod céc anh
loai I hoac P, khong cho phép ma hoa cdc anh loai B. TOc d0 tdi da cUa hinh thai
nay la 15Mbps.

Hinh thdi chinh: Cho phép s dung tat ¢ cdc loai anh nhung khong tao ra
cac mUc bat ky. Chat lugng anh tdt hon hinh thai dOn gian nhung tO¢ d0 bit khong
doi.

Hinh thai phén cap theo SNR: Tinh phan cap theo SNR c¢6 nghla la co su

thoa h1ep v€ chat Iugng hinh dnh vdi ty sO tin hi€u trén tap am. HO tr@ cho céc
tOc d6 4 va 15Mbps.

Hinh thai phan cap theo khong gian: Tinh phan cap theo khong gian 12 c6 su
thod hi€p vé d0 phan gidi. HO trg tdc d0 bit 60Mbps.

Hinh thdi cao: Bao gOm céc cong cu cUa cdc hinh théi trudc cOng vdi kha
ning ma hod céc tin hi€u mau khac nhau cing mot liic. La hé thong hoan hao dugc
thiét k& cho toan b0 cdc Ung dung ma khong bi gidi han bdi tdc do cao.
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Phién ban 1: 8/1998.

Phién ban 2: 12/1999.

Phit tri€n cho tOc d0 bit rat thap: 4.8 dén 64kbps, tuy nhién,
sau d6 da nang tOc dO 1én dang k€.

— Video: 5kbps dén 10Mbps.

— Audio: 2kbps dén 64 kbps.
HO trQ céc phat tri€n riéng cho cdc dOi tugng khic nhau tao
khd ning thich nghi, linh d0ng d€ cdi thi€n chat lugng cUa
cac dich vU nhu digital television, animation graphics, World
Wide Web va cdc mO rOng cUa ching.

Page 19é\
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MPEG-4

.___: - - i s I

bay la chudn nén video giau tham vOng nhat. Céc chuyén gia muOn huy
dbng cac yeu tO nhu su tOng hgp thoai va hinh, hinh hoc bat quy tac,
trUc quan mady tinh va trf thong minh nhan tao (AI) d€ tdi tao 1ai cic hinh
anh.

MPEG-4 tao ra mOt budc ngoac m®i cho truy€n thdng video.

MPEG-4 13 chudn thudt toan d0 hoa va video dura trén hai chudn MPEG-
1, MPEG:2 va cong nghe Qulcleme cUa Apple NhO c6 kich thuGc nho
hon va t6c db truyen tai thap hon, MPEG-4 ¢6 thé truyen qua mOt bing
thong hep hon, cé thé trOn video v@i text, d0 hQa, cédc 18p 2D va 3D
dbng,... N6 da du‘dc to chUc IS0 cong nhan vao thang 10-1998.

MPEG 4 dugc coi 1a mOt cudc cach mang m&i trong media s6. N6 12
chuan multlmedla toan cau thé hé ké ti€p. N6 dugc thi€t k€ d€ truyén
tdi video vGi chat lugng DVD (MPEG-2) qua mang. M&i nhat 1a HD-
DVD va Blue-ray.

N
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MPEG-7

Pugc thUra nhan thanh tiéu chudn qudc t€ vao thang 7/2001.

Dé xuat cho viéc tim ki€m, chon Iua, qudn 1y va phan tich thong tin
da phuong tién.

bugc goi 1a “Giao ti€p mo td ndi dung da moi truOng”.

Khong tap trung vao mOt Ung dung cu thé, khong phdi 1a moOt tiéu
chudn ma héa thuc su cho audio, video hay multimedia.

Bao gOm:

Tap cic sO d0 mo td va cdc bO md ta.
Ngo6n ng(r xdc dinh cho cdc sO dO nay goi 1a
Description Definition Language (DDL)

SO d6 ma héa md ta.

N
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Microphone, speeker va

. Deadphone

* Microphone chuy@n tin

hi€u Am thanh thanh ti
igu m e dankin [, [ T |

. C. d.

* Bao gom cac loai:

A1 Svmbols: a - microphone, b - speaker, ¢, d - headphones
* Carbon, dynamic, crystal,
capacitive

Membrane

Coil Sound
connectors
'

Elastic Membrane
connection f

L L
--------

N

Sl 82 Dyvnamic microphone: a - internal structure,
b - cross section Page 196\
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Microphone, speeker va
headphone

™y Imm

+2V

! e Metal

_____________

~N
C

1 |
i |
|
b. : |
I
8 | |
i |
1 |
] T~ | |
| | Grounding
1
b2t 2
J 20 50 100 200 500 1k 2k Sk 10k 20k
a. . fiHz) d.

§.3. Electret microphone: a - picture and .s‘d:emazéc symbol, b - size and connectors, ¢ - frequency characteristics,
- connection
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Microphone, speeker va

headehone

* Loa c¢6 kich th udc thay A I,.-jf.ff-*::;hj
d6i tir rat nhé dénra \ /I AN

* Loa bao gdm 2 loai: lo:
thach anh va loa dién
dong. ,.

* Headphone 14 loa c6 kic,/
thuGc va cong suat nhc .
Nhung thuong la thach
anh hoac dién tu.

[+
8.5 Elektromagnetic headphone:

N
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Microphone, speeker va

headehone

Loa thung bao gOm nhi€u loa bén trong

Moi loa dap Ung v6i mot ddi tan khac nhau.
SU dung cic b loc d€ chia cac dai cho céc loa
nay.

Cic thiing loa 10n thuong sUr dung hi€u tng
phan xa am thanh dé ting cwOng Am tram qua

lo thoat T 4 H,n_ %
03 = <
il T
LI (= (R ML X
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CRT (Cathode Ray Tube)

EEEEEEEEEEEEEEEEEEEEEEEEE
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Ky thuat quét dong trong CRT

-12

-14

-1b

-18

NATIONAL TELEVISION SYSTEMS COMMITIEE

TRACE—EVEN
TRACE—0QDD

-------- RETRACE—EVEN
———— RETRACE—0ODD

FLYBACK —EVEM

FLYBACK — QDD
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Giai ma mau

COMP ONENT RD
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Phat soc mau
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Vector scope

o __‘__:— - L - - -

R-Y
90
VECTOR SCOPE

100

Page 204\

N




dh

Page 20%\

N



	MULTIMEDIA
	TÀI LIỆU THAM KHẢO
	NỘI DUNG
	TỔNG QUAN
	Slide 5
	TỔNG QUAN VỀ MULTIMEDIA
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	HỆ THỐNG AUDIO-VIDEO
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	MỘT SỐ VẤN ĐỀ VỀ TÍN HIỆU
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	NÉN DỮ LIỆU
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Kỹ thuật Audio
	Nội dung
	Giới thiệu
	Ứng dụng
	Audio số
	Quá trình thu nhận audio số
	Lấy mẫu và lượng tử hoá
	Dither
	Slide 66
	Mã hóa và mã hóa kênh
	Ghép kênh
	MÃ HOÁ AUDIO CẢM QUAN
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	MÃ HÓA CẢM QUAN
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	PHÂN TÍCH TÂM LÝ ÂM HỌC
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	KỸ THUẬT NÉN AUDIO
	Slide 101
	Slide 102
	MPEG-1
	Slide 104
	Slide 105
	Slide 106
	Slide 107
	Slide 108
	Slide 109
	MPEG-2
	Slide 111
	Slide 112
	Slide 113
	AC-3 (DOLBY DIGITAL)
	Slide 115
	APT-X100
	MÃ HÓA ÂM THANH NỔI
	MÃ HOÁ ÂM THANH NỔI
	Slide 119
	Slide 120
	Slide 121
	Slide 122
	VIDEO ENGINEERING
	Slide 124
	Khái niệm Ảnh số
	Khái niệm
	Ảnh bit-map đơn sắc
	Ảnh thang xám
	Ảnh 8 bits màu
	Ảnh 24 bits màu
	CƠ SỞ VIDEO
	Slide 132
	Slide 133
	Slide 134
	Slide 135
	Slide 136
	Slide 137
	Slide 138
	Slide 139
	Slide 140
	Slide 141
	Slide 142
	Slide 143
	Slide 144
	Slide 145
	Slide 146
	JPEG
	Slide 148
	Slide 149
	Slide 150
	Slide 151
	Slide 152
	Slide 153
	Slide 154
	Slide 155
	Phân loại DC, AC
	Slide 157
	Slide 158
	Slide 159
	NÉN VIDEO
	Nén video
	Ý tưởng nén video
	Ví dụ mã hóa bù chuyển động
	Slide 164
	Slide 165
	CÁC CHUẨN NÉN VIDEO
	H.261
	Slide 168
	Slide 169
	Slide 170
	Slide 171
	Slide 172
	Slide 173
	Slide 174
	Slide 175
	H.263
	Slide 177
	Slide 178
	Slide 179
	Slide 180
	Slide 181
	Slide 182
	MPEG-1
	Slide 184
	Slide 185
	Slide 186
	Slide 187
	Slide 188
	Slide 189
	Slide 190
	Slide 191
	MPEG-4
	Slide 193
	MPEG-7
	Một số vấn đề khác về audio-video
	Microphone, speeker và headphone
	Slide 197
	Slide 198
	Slide 199
	CRT (Cathode Ray Tube)
	Kỹ thuật quét dòng trong CRT
	Giải mã màu
	Phát sọc màu
	Vector scope
	PowerPoint Presentation

