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CHUONG TRINH MON HOC

« THOI LUONG: 60/48LT/6BT/6 thao luin
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Chuong 1: Giol thi€éu chung

1.1 Céac khai niém ly thuyét co sé
1.2 Vai tro cua xwr ly am thanh hinh anh
trong truyén thong da phwong tién
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1.1 Cac khai niém 1y thuyét co sé

Mot s6 kién thirc co ban can chuan bi: hé tuyén tinh, ma tran va
vecto, Xac suat; 1ap trinh Matlab

Dic trung co ban cta tin hiéu: twong tu, s6; Nguyén tiac bién doi
A/D; Uu diém cua tin hiéu so;

Can phan biét giira khai niém xu Iy (processing) tin hiéu am thanh
va hinh anh lién quan dén rat nhiéu linh vuc, ky thuat va nén
(compression). Nén chi 1a mot phan cta xir 1y tin hleu

Phan biét ro khai niém nen _hay con goi la méa hoa nguon va khai
niém ma hda kénh; khai niém entropy; ma hoa khéng co ton that
(lossless) va ma hoa co ton that (lossy)
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Uu diém ciia tin hiéu so

Tin hi€u chi nhan hai gia tri 0,1

Pon gian hoa viéc hop nhat cac dich vu vién théng vao mot
mang hop nhat

Cac loai dich vu khac nhau co thé st dung mot phuong tién
chung nhat

Gia thanh thiét bi k§ thuat so ngay cang giam , chat luong
tot, gla thanh ré

Nhu cau vé dich vu thdng tin ngdy cang ting nhanh va da
dang héa: vi du Dién thoai thay hinh, hoi nghl video toc do
thap, anh tinh, anh dong, am thanh chat lwvong cao, da
phuong tién, truyen hinh chat luong cao
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Nguyén tic bién doi A/D

Piéu xung mi PCM

Piéu xung ma vi sai DPCM
Piéu ché Delta

Piéu ché Delta thich tng ADM
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Piéu xung mia PCM

Piéu xung md PCM dugc dic trung bdi 3 qué trinh :
>Lay mau

»Luong tir hoa

»Ma hoa

Tin higu

analog

Chuyén ddi A/D Chuyén déi D/A

- So dd khéi qué trinh chuyén ddi A/D va D/A trong hé thong PCM
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Lay mau

Khai niém : LAy mau 13 qua trinh r&i rac hda tin hiéu theo thoi gian

S['}I ! r -
Xung lay mau

Tin hiéu
analog

¥
—

Ta

- Liy mdu tin hidu analog
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Luong tur hoa

1. Luong tir hoa déu: Chia bién d6 xung lay mau thanh céc
khoang déu nhau, méi khoang 1a mot budc lugng tir déu A

Sty

)
A i Budc lugng tir déu

Xung lay mau

Tin hiéu

analog

Y
—

Tm
- lwgng tir hoa déu
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Luong tur hoa

2. Luong tir hoa khong
deéu : Chia bién do xung
lay mau thanh céac S 4

khoang khdng déu nhau .
theo nguyén téc khl ﬂ.i Bude Iugng tir khéng déu
bién d6 xung lay mau Xung liy méu
cang lon thi d6 dai Tin hiéu
budc luong tir cang 16n. \/ analog

/Mfrc lugng tir

-t
TI'I"I

- Lugng tir hoa khong déu
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1. Chirc nang:
Chuyén doi bién do
xung luong tu
thanh mot tor ma &

bit.

2.DPac tinh b6 ma
hoa A=87,6/13

CuuDuongThanCong.com
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- Nhanh duong dic tinh bién d¢ bo ma hoa - nén s6 A =87.6/13
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Piéu xung mi vi sai DPCM

B 14 X
-—> Uga}r ]
Tin hiéu mat

analog

E?‘E
Bo du
doan .Jfﬂrn
Bo giai Fn -
Tin hiéu ma ,
DPCM X, =>aF,,
b) May thu
Bo ::Il.r
doan

- So @6 khdi may phat (a) va may thu (b) DPCM
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DPiéu ché Delta

Qua tai swon Tin hiéu analog

Biendoh .

Ham bac thang

Tin hiéu DM

I L
IR O R >

Chuyén d6i A/D trong DM
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Cau truc hé thong ma hoa thoai

I8 hoa ogudo

S -El:h - 18 hos kdoh
PECCl __pl Filter —p Sampler A/D
source Ed loc L8y mbu Ei#n ddi
Nguono tin hitu
thoat dBu vaco
Channel
F2oh rruydn
N B Eifn ddi
Gini m# ko Giai mb DA ) Output
| usudn Filter P
B8 loe speech
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« Ma hoa nguon Muc dich 1a lay dir ligu ngudn va thu nho
Chung bang céach loai bo nhimg phan du thira khong can thiét
con ton tai trong nguon, dé lai phan nguon voi sb lugng bit it
hon, nhung nhiéu tin tic.

« Ma hoa kénh: Latimra nhu:ng ma ¢ thé truyen thong nhanh
Chong chira dung nhiéu ma Ky hop 1€ va co thé sira 16i hoic
it nhat phat hién 16i (M4 khéi tuyén tinh: m& chan 1é, ma
tuan hoan, M két hop...).
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1.2 Vai tro cua xur ly am thanh hinh anh trong
truyén thong da phwong tién

« Xu huéng phét trién cia vién théng: cac nhu cau vé dich
vu VA cac han ché ctia céng nghé truyén dan, chuyén
mach lién quan dé thay duogc vai tro ctua xu Iy am thanh
va hinh anh;

« C4c chuan nén &m thanh va hinh anh dang duoc sir dung
pho bién trong truyén thong: G711, G729; JPEG;
MPEG; H264...
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PANH GIA VE HIEN TRANG MANG VIEN THONG
VIET NAM

» MObi truong va kha ning phat trién mang Vién
thong Viét Nam la rat rong mo
 GOm nhiéu mang cung cap dich vu riéng 1é

* Cac mang nay gan nhu doc lap vo1 nhau
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PANH GIA VE HIEN TRANG MANG VIEN THONG
VIET NAM

s* Chi truyén duoc cac dich vu doc lap tuong irng vo1 tirng mang.

¢ Thi€u mém déo, kém hi¢u qua trong viéc van hanh, bado dudng cling
nhu st dung tai nguyén trong mang

% Kién tric tong dai doc quyén lam cho cac nha khai thac gan nhu phy
thudc hoan toan vao nha cung cap tong dai

s Cac téng dai chuyén mach kénh d3 khai thac hét nang luc va lac hau
vO1 nhu cau cua khach hang

“* Su bung no luu luong thong tin da boc 10 s kém hi€u qua cua
chuyén mach kénh TDM.
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Pong luc thic day sw phat trién cta vién thong

e Cong nghé dién tir phat trién, véi su tich hop cao, gia thanh thap
e Su phat trién cua k¥ thuét s6
e Sy canh tranh gitra cac nha cung cép dich vu vién théng toan cau

« Cong nghé truyén dan quang va chuyén mach cé nhirng tién bo
vuot bac

« Mang Internet phat trién

e Nhu cau trao d6i thong tin ngay cang ting va da dang hoa dic biét
la cac dich vu da phuong tién.
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Xu hwéng phat trién ciia mang

Hien tai Tuiomg 1ai
C'ac mang dich vy riéng le Mang da dich v

Eriéu khifn va
quin I cic dich

Cac mang truy nhap, truyvén dan,
chuvé&n mach rigng 1&

Lign mang trén oo sa [P
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Xu hwéng phat trién ciia mang

IMS integrates different Communication Services

Pre-IMS Communication
(“Service Islands”)

From the usage of specific

individual communication services ...

CuuDuongThanCong.com

IMS Communication
(“Combinational Services”)

Voice / Video

™V SMS

Instant
Messaging

asuasald

.. to the integrated usage of different

communication services centered
around presence information and
within groups (< communities)
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Yeéu cau cua khach hang

 Mu6n dugc cung cap cac dich vu c6 toc do bit thay doi
» Dich vu c6 chat lugng cao, gia thanh thap
 Dich vu dap trng tinh thot gian thuc

* Dich vu da phu:o’ng tien
» B¢ dap tmg yéu cau ctia khach hang doi véi cac dich vu

da phuong tién thi xtr Iy am thanh va hinh anh dong mot
vai tro rat quan trong
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M3 héa thoai toc d¢ thap

* Dich vu thoai hién chiém mdt thi phan 16n trong céc dich vu vién
thong.

« Maic dU véi su phat trién cta cong nghé truyen thong qua cap
guang da lam cho bang thong khong con la van dé 16n trong gia
thanh cua cac cudc goi truyén thong. Tuy nhién, bang thong trong
cac cudc goi duong dai, C4c cudc go1 quoc té, cac cudc goi qua vé
tinh hay cac cudc goi di dong thi can phai duy tri bang thong &
mot mic nhat dinh.

* VI vay viéc giam bang thong thoai Xuong duoi 64kbps la céch tot
nhat. Do d6 viéc phat trién cac bo mi hoda thoai toc do thap |4 rat
can thiét, glup giam thiéu s6 lugng tin hiéu can truyén di trén
duong truyén nhung van dam bao chat lugng ctia cudc goi.
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1.
. Qué trinh s6 hda tin hiéu twong tu
. Nhirng loi ich va tng dung cua nén dir liéu trong truyén théng

Huéng dan on tip chuong 1

Phan biét cac loai tin hiéu (lién tuc, roi rac).

da phuong tién

Mot tin hiéu hinh Sin ¢é bién d6 5V can duoc bién ddi thanh
dang s6 sao cho nhan duoc ty so tin hiéu trén tap am luong tur
hoa khong thap hon 25 dB. Y&u cau can bao nhiéu budc lugng
tir h6a nhu nhau va can ¢ bao nhiéu bit @& ma héa mdi thanh
phan roi rac.

. Gia st mot tin hiéu cé phan bd déu (uniform), duoc lugng tir

déu 256 mirc, ¢ ty so S/N 1a 18dB. Néu muon ting ty s6 S/N
cua tin hiéu thanh 30dB thi s6 mirc luong tir s€ phai la bao
nhiéu?
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Chuong 2

X ly am thanh
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Dac tinh am thanh

. Am thanh trong thé g101 tu nhién vé ban
chat 1a nhu:ng song am dugc tao ra tir dao
dong cta vat thé va duoc truyen di1 trong
moOt MOl truong truyen am nhat dinh.

« Am thanh cua tiéng noi, tuong tu, 13 nhﬁ’ng
song am duoc tao ra tir dao dong cua cac bo
phan trong bo may phat am va dugc truyén
di trong méi trudng truyén am.
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2.1 Cac dac trung vat ly cua am thanh

« P cao (hauteur /pitch): do tin s6 dao dong ciia day
thanh va/hoac cua cac bo phan khac trong bd may phat am
quyét dinh. Tan s6 dao dong (so chu ki dao dong trong mot
gidy) cang lén thi &m thanh cang cao va nguogc lai. Pon vi dé
do do cao ctiia Am thanh & Hertz (viét tat 1a Hz).

D6 manh (intensité/intensity): do bién do dao dong cua vat
thé quyét dinh. Bién d6 dao dong 14 tri sO 16n nhat ma dao
dong dat t&i trong mot mira chu Ki. Bién do dao dong cang 16n,
am thanh cang vang to va nguoc lai. Pon vi do d0 manh cua
am thanh la décibel (viét tat 1a dB).
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Cac dac trung vat ly cua am thanh
- P9 dai (durée/length): do thoi gian dao dong cua vat thé quyét
dinh.

- Am sic (timbre): phu thudc vao do cao, do dai va do manh tham
gia bo sung vao cac thanh phan két cau cua am.
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Cac diic diém ciia hé thong thinh giac

con nguoi
Tal ngoal
" Ongta Tréing tai
. ¥ (mang nhil~. Oc tal
, / O\ P (tal trong)
Cac \ avan Cac song &m ﬂ
sdng /{,x trong chat lang / hiang nén
am - - 4 }:I]'Ff - :"f ]
trong b - m— m— ,
EEPHH \ Phét hign  Phét higntan  Phét hign
| / Alrong tai tinsdcao  sftrungkbink  thn sf thép
[ } giiFa
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Sw cam thu cia tai ngwoi doi véi Am
thanh

Khoang céch dai &m 16n nhat va yéu nhat ma tai con ngudi ¢6 thé
nghe la 120dB, tirc la dai 1 tri€u lan bién do. Nguoi nghe cé thé
phat hién sy thay doi do on am thanh khi tin hiéu bi thay doi
khoang 1dB (bién do thay doi 12%)

Nhan biét mirc do on lién quan mat thiét véi cdng suat &m thanh
theo bac mu 1/3.

Néu tang cong suat am 1én 10 lan, nguodi nghe nhan dugc rang do
On tang Ién tam 2 1an (101/3=2 lan)

Dai nghe cta con ngudi thong thudng tir 20Hz dén 20kHz, d6
nhay am 16n nhat tr 1kHz dén 4kHz.

Kha ning xac dinh hudng ngudn 4m tot nhung xac dinh khoang
cach dén ngudon am kém.
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Ngwong nghe

i ""-
- " ! ", Tan =b
f "
M,
!
Tin higu s - tiny hié ; =
Cac tin higu co Nguwdng nghe

hi che the nghe dwoc
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Mat na thoi gian

Moac ép sudt &m

Ty
T 717

Ngwong nghe bi

Che trwdc dich chuyén Che sau
r Thoi gian che —DI
{ / =
10-30 |~— |._ 100-200 msec—-l Théi gian
msec
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MUre Sp sust am
Tim hieu che

N

Ngu-d"ng nahe bi
chuyen dich

/

AN

.Y

Tan s  ——e
T meu
kKhong bi che

Tin hiéu bi che Ngwong nghe
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Chuan nén audio

« MP3 (MPEG 1 layer 3): ra doi nam 1980 tir vién nghién ctru
Fraunhoufer Institute (Btc).

« ACC: Ra doi nam 1997 tr Fraunhofer Institue (Puc) két hop
vO1 mot s6 cong ty nhu AT&T, Sony, Dolby, 1a dinh dang cai
tién ctia MP3.

* OGG: La dinh dang nguon m¢ duoc leh org Foundation de
xuat ndam 1993, nén tot va co chat lugng & toc do bit thap.
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Chuan nén audio

* Realaudio: BDinh dang cua cong ty
RealNetworks, chu yéu dung cho phat nhac
truc tuyen, dlnh dan dau tién ra doi nam
1995, dén nay da co6 ReaIAudlo 10

 WMA: DPinh dang am thanh cua Microsoft, ra
mat nam 1999, tren Iy thuyét cO thé nén 96
kbps voi chat hm’ng cua MP3 128 kbps. WMA
cling pho bién trong thé gidi Am thanh phat
truc tuyeén.
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Cac lop MPEG/audio
Co 3 lop:

Lan
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* Paic tinh

MPEG-1

Lop 1

Lép I1

Lép I11

Dung cho thiét bi dan dung

Dung cho thiét bi chuyén
dung, da méi truong

Dung cho thiét bi chuyén
dung, da méi truong

Téc d6 dong sé lidu tr 32-
448kbps

Toc d6 dong s liéu tir 32-
384kbps

Toc d6 dong sé liéu tir 32-
320kbps

384mawkhung/kénh

1 152mawkhung/kénh

1 152mau/khung/kénh

32 bang con déu nhau, mdi
bang con gom block 12 mau

32 bang con déu nhau, mdi
bang con gom block 36 mau

32 bang con td1 hanthanh
18 MDCT

Chu ky mdt khung 8ms cho
kénh co f=48kHz

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

Chu ky mgt khung 24ms
cho kénh ¢6 f =48kHz

Hg so ty 1& 6 bits/bang, phan
phot bit theo phuong thirc ung
trudc.

Hé s6 ty 1& 6 bits/bang,
phan phoi bit theo phuong
thuc ing trudec.

Hé so ty 1& 6 bits/bang,
phén phoi bit theo phuong
thurc irng trude.

CuuDuongThanCong.com
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® 2 0

Cac gidi thuat nén am thanh

Nén khéong ton that
 Ma hoa Huffman

e Ma hoa Huffman stra doi
« Ma hoa so hoc

 @Giai thuat Lempel — Ziv — Welch (LZW)
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® 2 0

Cac gidi thuat nén am thanh

Nén co ton that
* (Cac phuong phap nén am thanh don gian:
LCP(Linear Predictive Coding)
CELP (Code Excited Linear Predictor)
* Nén am thanh dung mo hinh am — tam ly (Psychoacoustics):
Hé thong nghe va phat 4m cia con ngudi
Che tan s
Bang gid1 han
Che nhat thoi
« Neén am thanh MPEG
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Nén audio MP3

« MP3 1a nhdm MPEG-1 16p 3 cung cap chat lugng audio gan
giong vo1 chat lugng CD 6 toc d6 bit thap

« MP3 hd tro céc tan s léy mau khac nhau nhu: 32kHz;
44,1kHz; 48kHz; toc do bit co thé thay doi tir 32 dén 448kbps
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Nén audio MP3

* Ma hoa audio cam quan 1a k¥ thuat g1 dung nhirng dac diém
cam quan cua tal nguo1 dé dat duogc ti 1€ nén cao vdi chat
luong tot

Peak Sagnal

_ N\ Lew=l
&

L]

=

- 8 - =

= 10 - . 10 190 0 .

E 12 I'.'I bits | D | Bits | ts | bits | bas | P

= bits Threshold
= /-""ul He=aring
= B I N

=

a Frequency
8- et 1 ™ (Hz)
a SO0 1000 15000

on

30w Hinh 1. Phan chia dai rtan nghe dwoc thanh cac
bdng con va lheong ne hoa cdc mdu trong tieng
béang voi so bir Khac nhau [ 1]
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Nén audio MP3

+ Hiéu (rng miit na tan s6: Hai 4m thanh manh yéu khéac nhau
v6i tan s6 khac nhau xay ra cung 1 lac

« Hiéu wng mit na thoi gian: Am thanh yéu hon phat ra ngay
trudc hoac ngay sau am thanh manh

Level (dB)
Masking tone & Time
P ./ ',
/ /l /1 /[
//// Inaudible tones (under value)

Freq X X A ’ < 2 X ¥
Hinh 2. Két hop hiéu wng mdat na tan so voi

mat na thoi gian [1]
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B0 ma héa MP3

Coded
Digital Audio : . » Audio Signal
Signal (PCM) Subgand 15“71? Distortion )
(768 kbit/s) Erorhank Control Loop |— —'m_\ 192 =<bit/s
32 Subband MDCT | (Nonuniform) = Er“::“o'::; £ | 32kbits
5 5 Quantization| F— 09
Rate % g
Control Loo el [—
Window % O
Switching \ 00
4
=
./
Psycho-
acoustic

FFT
1024 Points
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Model

ﬂ/Extemal Contrg/
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Két qua so sanh chat lwgng cac file MP3

Téc do
bit

Nhac co dién lay
mau ¢ 32kHz

Nhac co6 dién lay
mau ¢ 44.1kHz

Nhac Rap lay mau &
32kHz

Nhac Rap ldy mau
¢ 44.1kHz

32kbp

Rat méo, rdt on va
nhirng nét dai bi dut
doan

Khong cai thién mdy
so voi tan s6 lay mau
32kHz

Rat méo, rat on va
nhimg doan noi dai bi
dut doan

Khong cai thién
mdy S0 Vi tan s6
lay mau 32kHz

64kbp

Van méo va on,
nhimg not dai 1t bi
dirt doan hon

M¢éo va bl dfrt doan
mut It O cac nut lel
tt hcrn s0 Vi tan ‘-,0
ldy mau 32kHz, toc

d6 64kbps

Vian con méo va on,
nhirng doan ndi dai
bat bi dut doan

Tot hon so va1 rap
lay miu ¢ tan S0
32kHz, nhung vén
con nhan ra méo, 6n
va dut doan

128kb
ps

Con méo mot it,
nhung hau nhu cdc
ndt dai khong con

bi dit doan

Chat lrgng gan véi
file goc, kho phan
biét vor file wav

Con méo, on va br dut
doan nhung co thé
chdp nhan dugce

Chat lrong gan véi
file goc, kho phan
biét voi file goc

CuuDuongThanCong.com
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Giai thuat

Dung bo loc thong dé chia tin hiéu am thanh thanh cac sub-

band theo tan so, twong Gmg véi 32 bang gidi han — loc
sub-band.

Xac dinh SO lugng che cua moi band gy bai cac band 1an
can bang cac két qiia budc 1 — mo hinh am - tam ly.

Néu murc to ctia mot bang ma nho hon ngudng che thi
khong ma hoa no.

Nguoc lai, xac dinh s6 bit can thiét de ma3 hoa sao cho nhiéu
sinh ra b(n viéc lugng tir hda nay thap hon duong cong che.

Dinh dang dong dir 1iéu bit
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Vidu

Sau khi phan tich, 16 band dau tién trong s6 32 band nhu sau:

9 10 11 12 13 14 15 16

Band 3 4 7 8
106035 20 152 3 5 3 1

12 5 6
Level(dB) 0 8 12 10 6 2

Néu muc to ctia am thir 8 1a 60dB, n6 s& che band thir 7 & mirc 12dB va band thir 9
o muc 15dB.

Muc to ¢ band 7 1a 10dB (<12dB) nén b1 bo qua, khong ma hoa.
Mt to band 9 1a 35 (> 15dB) nén duoc ti€p tuc xur 1y.

Layer |: bo loc loai DCT voi 1 frame va d6 rong tan so nhu nhau trén mdi sub-
band. M6 hinh &m-tam 1y chi st dung hiéu qua che tan sd (Frequency masking).

Layer I1: st dung 3 frame trong bo loc (trudc, hién tai va ké tiép, tong cong 1152
mau). Mo hinh 4m-tam 1y c6 st dung hiéu qua che nhat thoi (Temporal masking).

Layer I11: dung bd loc bang gidi han t6t hon, mo hinh Am-tdm 1y c6 sir dung hiéu
qua che nhat thot, va c6 dung bo ma hoa Huffman.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Qua trinh tao ra tiéng noi

Co ché tao am thanh:

. Pé phat am, duéi su diéu khién cua hé than kinh, noi chung khong
khi tir phoi duoc day qua khi quan, vao_thanh hau o thoat qua
cac cong minh truong phia tren thanh hau dé thoat ra ngoai. Co
thé thay hai truong hop.

* Trwong hgp 1: Khong khi thoat ra lam rung day thanh véi mot
tan s6 nao d6 dé tao nén mdt Am vGi mét thanh diéu nhat dinh. Ta
c6 &m hiru thanh (sons sonores/voiced sounds).

* Trwong hep 2: Khong khi thoat ra khong lam rung day thanh
duoc goi la cac @m vo thanh (sons sourds/ voiceless sounds).
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Cau tric b may phat Am

* 1. Cac co quan tao nang luong cho hoat dong
phat am 1a phoi, khi quan.

* 2.Cacco quan tao 1ap, khuéch dai va phat ra
am thanh la cac bo phan trong thanh hau, trong
khoang hau, khoang miéng va khoang mii.
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2.2 Nen thoai

Yéu cau ciia b ma hoa thoai
[0 Toc do bit thap.
[ Chat luong thoai cao.
[0 Nhan dang tiéng néi / ngdn ngit khac nhau
[0 Cuong d6 manh & trong kénh truyén nhiéu
(1 Hiéu suat cao d6i vdi cac tin hiéu phi thoai
[0 Kich thudc bd nhé thap va do phire tap tinh toan thap

Do tré ma hoa thap
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Kién truc tong quat cua bo ma hoa va giai

Theai PCM
dBu vao

Ludog bix

® < 0

mai thoai toc d¢ thap

Fhéno tlch va xir by

v

:

Trich chono v m#
bhoa thém 5 1

Trich chono v m#
baa thém =5 2

]

Index Zl

v

Trich chono v m#
baa tham =5

Index ."h'l

Ludog bit
Ddng ol — -
Mo goi
Index Il Index Ji Index .'h'l
Gihi m tham s 1 | Gibims tham 55 2 Gisi ms tham 56 1
l l l Svnthetic Thesiwog hop
spocch

CuuDuongThanCong.com

Tong hap va xir ly
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Chuan ma hoa thoai co ban

Ung dung Toc do bit |Bang thong To chirczdﬁt Ki hiéu Thuat toan Rdimg cho
e (kbps) (kHz) ra chuan chuan chuan
bién  thoai 64 32 Itu g 711 u-law hoac A-law PCM
thong thuong 32 3.2 Itu g.726 adpcem
Hoi nghi qua 48-64 7 Itu g.722 Subband-adpcm
dién thoat 16 3.2 Itu g.728 Low delay Celp
13 32 Gsm Full-rate Rpe-ltp
» oL 12,2 32 Gsm Efr Acelp
?gfl‘gl :goal 450 32 Tia 1S-54 Vselp
o 6,5 32 Gsm Half-rate Vselp
8.0 32 Itu g.729 Acelp
L 16-40 3,2 Itu g.727 Adpcm
Céc tng dung
c6 toe do bit 5.3-6,3 3.2 Itu g.723.1 Mplpe, celp
thay doi 4,75-12.2 3.2 Gsm Amr Acelp
1-8 3.2 Cdma 1S-96 Qcelp
n 2 24 3.2 Ddvpce Fs1015 Lpe-10
l%;inmic A I 32 Ddvpe Melp Melp
' 4.8 3.2 Ddvpce Fs1016 Celp
bien thoai 415 32 Inmarsat M Imbe
qua vé tinh 3,6 3.2 Inmarsat Mini-m Ambe

CuuDuongThanCong.com
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So sanh gitra cac chuan

Delay (ms)
— 60
L 40
1s641 G-729 20
G.723.1 , GSMEFR
711
Excellent G.728 PCH
1S9 N W
— G.72
o Good MELP GSM6.10 o
g ! 1S54 N
=4 : N\ M T SES1016
3 Faxxr ¥
% A E—
g‘j_: ———
Q -
Poor \
5
Bad

CuuDuongThanCong.com
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Duw doan tuyén tinh-LP

- Duy doan tuyén tinh (Llnear predlctlon viét tat 1a LP) la mot
phan khong the thiéu ctia hau hét tit ca giai thuat ma hoa thoai
hién dai ngay nay.

- Y tuong co ban la mau tleng noi tai thoi diém n co thé duogc
xap xi boi mot t6 hop tuyén tinh M mau trude no:
X(n) =aiX(n - 1)+ a2X(n -2) + ...+ amX(n - M)

- Trong mdt khung tin hiéu, cac trong s6 dung dé tinh toan két
hop tuyén tinh duoc tim bang cach toi thleu hoa binh phu’(mg
trung binh 18i du doan; cac trong s6 tong hop, hodc cac hé so
du doan tuyén tinh (LPC) duoc dung dai dién cho mot khung
cu thé.
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|
X[ 1] — u .
White 1+ 2:' 4z
noise :
AR process
synthesizer

Hé thong nhan dang du doan tuyén tinh

Signal source

AR: Autoregressive

CuuDuongThanCong.com

AR Predicted
signal signal
M
s[n] 2” i $n]
— 2
{=]
Predictor —
eln]
Prediction
error
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Dw doan tuyén tinh

* Du doan tuyén tinh thuc hién udc doan sinldya vao M mau trong qua
kh:
A M
g[n]™ -2 as[ni]

i1
Ldi duy doan duoc tinh bang céng thirc:

e[n] = s[n]~ s[n]

a 12 cac wéc doan clia cac thdng so AR duge xem 14 cac hé sb du doan tuyén tinh (LPC).

m la bac du doan.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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«  Pétim tap cac h¢ s6 du doan: ai,i=1, 2, ..., M trén khung dugc phan tich, cach tiép can co ban la ta cuc
ti€u hoa sai s6 binh phuong trung binh.

7 E{EE[H]} E{ (_‘E‘[ﬂ‘] | Zﬂgﬁ[ﬂ l]) }

Thong s6 LPC t6i vu c6 thé duoc tim b@fmg cach thiét lap dao
ham riéng phan cua J khi 2 tién t61 zezo

E'i_ri EE{ (_?[n] | Zﬂg.‘i‘[ﬂ f])_‘i‘[ﬂ R]} 0

i=1

*Dung giai thuat Levinson-durbin va Leoux-Gueguen tinh LPC

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tiép
E{s[n]s[n — k]} + Z: a;E{s[n — i]s[n — k]} =0
Zn,-m.[f — k] = — R[]
for k =1,2,..., M. where

Ri[i — k| = E{s|n — i]s[n — k|},
Ri[k| = E{s[n|s[n — k|}.
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R,[0]
R[1]
R, — ]
RJ.[Q — 1]
a — [ﬂ'l o2

a = _Rs_lrs.

CuuDuongThanCong.com
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S = (s(0),(1),...,5(159))

" R(0) R(1) R(2) R(3) R(4) R(5) R(6) R(7) R(8) RO) ][ m " —R(1) T
R(1) R(0) R() R(2) R(3) R(4) R(5) R(©6) R(7) R®) || a _R(2)
R(2) R(1) R(0) R(1) R(2) R(3) R(4) R() R(6) R(T) | | a ~R(3)
R(3) R(2) R(1) R(0) R(1) R(2) R(3) R(4) R() R(6) | | a _R(4)
R(4) R(3) R(2) R(1) R(0) R(1) R(2) R(3) R(4) R(5) as | _ | —R(5)
R(5) R(4) R(3) R(2) R(1) R(0) R(1) R(2) R(3) R(4) as —R(6)
R(6) R(5) R(4) R(3) R(2) R(1) R(0) R(1) R(2) R(3) ar —R(7)
R() R(6) R(5) R(4) R(3) R(2) R(1) R() R() R(2) | | as ~R(8)
R(8) R(7) R(6) R(5) R(4) R(3 R(2) R(1) R(O) R(1) || as —~R(9)

| R(9) R(8) R(7) R(6) R(5) R(4) R(3) R(2) R(1) R(0) | | axw | —R(10) |

R(k) =  Lo5" s(n)s(n + k)
= autocorrelation of s(n)


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Gidi thudt Levison-Durbin

* Giai thuat Levison-Durbin thuc hién viéc tim bo
du doan bac thd M tur bo du doan bac thir M-1.
Pay la qua trinh 13p dé quy cho dén khi tim dugc
lan dau tién bd du doan bac zero, sau d6 s& ding
bd bac zero dé tinh bd du doan bac 1 va qua
trinh tiép tuc cho dén khi tinh toan dugc bod du
doan c6 bac can tim.
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Gidi thudt Levison-Durbin

The IL.evinson—Durbin algorithm is summarized as follows. Inputs to the algorithm
arce the autocorrelation cocefficients R[/], with the LLPCs and RCs the outputs.

e Initialization: / O, sct
Jo — R[O].
e Recursion: for /7 — 1.2.... .M
Sreypr 7. Compute the /th RC
1 o “—1) :
Ry v s R[] + '_Z_;u,. Rl — ,]) ;

Srep 2. Calculate LLPCs for the /th-order predictor:

(lﬁ,) o
al? &N — Kpadi T i V2 s d — Xa
Stop if 7 — AT

Sreyp 3. Compute the minimum mean-sguared prediction error associated
with the /th-order solution

Ty = Jp—1 (1 — k7).

Set 7/ «— I + 1: return to Step 1.

The final LPCs are

»

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Phan loai ma hoa thoai

Dic tinh Toc do
SPEECH ,
QUALITY E;)Dc dé bit 515 khpﬁ
A " TWAVEFORM | Toc do bit TB 310 ]1? kbps
{XCELLENT . _CEPECE g Téec CT'IfI' [h.ﬂ]_) 2 05 l{l]i}
| ' Toc do car thap <) pr,ﬁ
GOOD i
FAIR
POOR /
BAD 1 ] | 1 | 1 |
1 2 4 8 16 32 64 }

BIT RATE (kbits/s)
Phan loar bé ma hoa thoat
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Ma hoa song

« Ma hoa dang song: nguoi ta chia ma hoa
dang S(')ng ra lam hai loai chinh

* Trong mlen thoi glan: ma hoa diéu xung mé
(PCM), diéu bién xung ma vi sai (DPCM)

va diéu bién xung ma vi sai thich nghi
(ADPCI\/I)

 Trong mién tan s6: M& hoé bang con SBC
(subband coding) va m& hoa bién doi thich
nghi ATC (Adaptive Transform Coding).
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Ma hoa song

- Tai phia phat: BO ma hoa nhan cac tin hi¢u
tiéng ndi twong tu va ma hoa thanh tin hiéu so6
trude khi truyén di

- Tai1 phia thu: Lam nguoc lai dé khoi phuc
tiéng noi

Vi du: PCM, DPCM, ADPCM..vv
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Ma hoa song

Kho1 phuc dugce tin hi€u song giong nhu tin
hi¢u goc

Do phure tap, gia thanh, do tré cong suat tiéu
thu thap

Chi tao dugc tiéng noi chat lwong cao tai cac
toc do 1on hon 16kbps

Khong tao dugc tiéng noi chat lwong cao tai toc
do nho hon 16kbps
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Ma hoa Vocoder

Ma hoa Vocoder su dung mo hinh tao tin hi¢u thoai va khai
thac cac thong sd ciia mo hinh nay dé ma hoa tin hiéu.

Cac vocoder hoat dong dua trén mo hinh co quan phat am

Thoéng tin dwoc giri dén bd gidi mi bao gom: tham sé ciia
bo loc, tin hiéu kich thich V/UYV, chu Ki pitch ..vv.

Vidu : LPC,ma hoa du doan tuyen tinh c6 su kich thich két
hop MELP va mi hoa du doan tuyén tinh kich thich bang tin
hi€u sau du doan RELP..vv
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M4 hoa Vocoder (mi hoa kiéu phat Am)

* CO nhiéu k¥ thuat ma hoa Vocoder nhu: ma hoé formant, ma
hod tham s6 va ma hoa doéng hinh. Tuy nhién, hién nay chu
yéu tap trung vao nghién ctru va phat trien cdc bo ma hoa
tham s6 nhu ma hod du doan tuyén tinh kich thich bang hai
trang thai (ma hoa LPC),

« M4 hoda du doan tuyén tinh c6 sy kich thich két hop MELP va
ma hoa du doan tuyén tinh kich thich bang tin hiéu sau du
doan RELP. Cac bd ma hoa tham so nay thuong ding cho
dién thoai qua v¢ tinh va trong quan doi.
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Uu nhwoe diém ciaVocoder

e Chat lwong phu thudc nhiéu vao mé hinh thoai

» CacVocoder c6 thé phat am kha gia tao

» Chat lugng kém céc vocoder rat nhay cam véi 10i.
» C6 thé cung cap thoai s6 voi toc 36 nhd hon 2kbps
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Ma hoa lal

* Stir dung ca 2 cong nghé ma hoa séng va ma hoa Vocoder
« C6 thé dat duoc chat luong thoai tot tai cac toc do bit 2-16kbps.
« M4 hda lai pho bién nhat 1a ma héa phan tich bang cach tong

hop AbS (Analysis-by-Synthesis), RPE-LTP, CELP, ACELP, CS-
CELP..
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M3 hoa dw doan tuyén tinh LPC

T = pitch pernod

LLL

| | Innovations

irmpulse train \ v uln) sln)
" Hiz) -
v Speech Signal

J LPC Filter
(s
Tte Tor s
T

white nose

M6 hinh LPC téng hop tiéng néi

ongThanCong.com https://fb.com/tailieudientucntt
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Moi quan giita mo hinh LPC véi mé
hinh phat am
Cuong hong <——> Hiz) (B4 loc LPC)
Khéng khi <—> ufn)

Dao déng cua ddy thanh dm <=——> ¥/ (Cdc 4m hitu thanh)

Chuky dao dong cua déy thanh dm <=——> T (D cao 4m thanh)
Cdcém vo thanh <——> UV (V6 thanh)
Leong khéng khi <——> G (D4 ting ich)
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M3 héa du doan tuyén tinh LPC

S = (s(0), s(1), . .. , 5(159))

« Tin hiéu thoai s6 khi dwa vao mo hinh s& duoc chia
thanh cac frames 20ms , mo hinh s€ phan tich va trich
tron va Vector A dai dién cho 160 mau thoai d6 va né
s& dugc ma hoa va gt téi dau thu:

A= (ﬂ'ln I, (3, (e, 5, g, O7, Ay, 2y, 10, G:l FJ'{UE T]
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So' d6 khoi ctia bd ma hoa LPC

Input Frame Voicing
PCM  —* segmentation *| Pre-emphasis detector
speech
-
LP Prediction- Pitch period
analysis ™ error filter eslimation
w T 1
LPC LPC Power
encoder - decoder computation
|
N £
Power Pitch period
encoder encoder
LPC Power Pitch period Voicing
index index index
Pack

CuuDuongThanCong.com

Gia tri P trong trwe&’ng hop
tin hiéu la vo thanh

lN
= N2 el

Gia tri P trong tri&ng hop
tin hiéu la hiru thanh

l |N/T|T—1
2
. ln]
N/TIT ;
LPC

bit-stream

i
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LPC
bit-strea

So' d6 khoi ctia b ma hoa LPC

=

Unpack
Pitch period Voicing Power LPC
index Lindex index
L
Piich pericd Power LPC
drfndcr |:|r|:'|:u:|i.'r ljffl:df-'f
Impulse train - L Gain
generator .\c computation
8 l ¥
— Voiced/ Synthesis
White noise invoiced 4>®—~ filter
generator switch

CuuDuongThanCong.com

Synthetic

speech 4 |

De-emphasis
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2.4kbps LPC Vocoder

Ak ,
S in ti & ,
(1) th?&i-:h S| MEhsa Ludng bit
. J'ELIr.
SLI x.
. :4'frT|:|1'1gl'1-;-']g:-H CHaimi |
N 2400

Bits=s
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2.4kbps LPC Vocoder

Parameter | Parameter | Rafe
Name Notation I:bitﬁjf fr&mﬁf,l
PO (il ()| &
(zain (s 7
Voiced/Unvoiced & Period VIUV,T 7
Total 48
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Nhuoc diém ciia LPC

Gi6i han 1: Trong mot s6 trudng hop, mot khung am thanh khong phai chi
dugc phan loai thanh httu thanh va vo thanh

Gi6i han 2: Viéc str dung hoan toan nhiéu ngau nhién hoic hoan toan
chudi xung c6 chu ky tao kich thich khong phu hop véi thuc té

Gi6i han 3: Thong tin vé pha cua tin hiéu nguyén thity khong duoc xem
Xeét.

G161 han 4: Phuong phap thuc hién viéc tong hop cac khung thoai, trong
khi mot chudi xung dung dé kich thich b loc tong hO’p Vo1 cac hé so ¢cod
duoc tir viéc phan tich LP vi pham nén tang cua mo hinh AR.
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Ma hdéa LPC

- Du doan tuyén tinh 12 mot phan khong thé
thiéu cua hau hét céac g1al thuat ma hoa thoai
toc do thap

- Viéc phat trién va cai tién cac bé ma hoa dua
trén mo hinh LPC van dang dugc xem xét dé
dua ra cac thuat todn ma hoa thoai tdc do thép
tham chi dudi 2kbps ma chat luong thoai van
dam bao yéu cau
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M3 hoa phan tich bing tong hop AbS

« M4 hoa lai c6 nhiéu phuong phap nhung phuong phap pho
bién nhat 1d& ma hoa phan tich bang céch tong hop AbS
(Analysis-by-Synthesis). BO mad hoa nay ciing st dung mo
hinh co quan phat &m cua nguoi giong nhu ma hod ngudn.
Tuy nhién, thay vi sit dung cac mo hinh tin hiéu kich thich
don gian nhu ma hoa nguon thi ¢ day tin hiéu kich thich duoc
chon sao cho c6 gang dat dugc dang s6ng tiéng noi tai tao
cang giong véi dang song tiéng ndi ban dau cang tot. Pay
chinh la dac tinh phan biét sy khac nhau gitra cac bd ma hoa
kiéu AbS. Thuat toan tim ra dang song kich thich nay quyét
dinh t&i @6 phire tap ciia b ma hoa.
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LPC phan tich bang tong hop
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Ma hoa phan tich AbS (Analysis-by-
Synthesis)
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M3 hoa phan tich bing tong hop AbS
(Analysis-by-Synthesis)

BO dur d in thot glan ngan thuc chit la bo loc tong hop tiéng not. B loc nay ¢ thue hién viée
tong hop ticng ndi khi ¢ tin hi¢u kich thich dua (JLI] ngd vao ctia nd, Cac hé so ctia b loe nay
sé duoe x4c dinh bing phuong phap du doan tuyén tinh nhu da dé cdp o trén

Cac doan tieng noi hiru thanh cd dang song tuan hoan va sy tuan hoan nay c6 the duge khai
théc dé tro gitip cho qua trinh du dodn ticng noi. Tu dicu nay nguoi ta da dua ra khai niém vé
dur doan thot gian dat hay dy doan pitch. Cling gi giong nhu ce b9 STP, cdc by LTP cing la cac
b du dodn tuyén tinh nhung trong Khi STP thye hién vice dy dodn dura trén cac mau ke nhau
thi LTP dua trén cic mau tir mgt hay nhicu chu ki pitch trude do. Day la i do goi n6 L du
doan thot gian dai.
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Tiep

» Ngoai viéc khai thac cac tinh chat tieng ndi dé
ma hoa, ngudi ta con khai thac sy cam nhan
am thanh cua tal nguoi (tal nguol khong cam
nhan dugc nhirng am thanh bi che di boi cac
am thanh khac c6 niang luong 16n hon mot
muc nhat dinh) trong m& hod tiéng noi bang
khai niém bo loc nhan cam nhan.
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4.8 kbps CELP Coder

Original Speech Signal sfr)

Eandom 4
Codebook H fZ,J + f fZ.J %Ga

Pitch Prediction LPC Filter
G Filter
Perceptual
Calculate E Weightin
Choose next codeword Error Filter
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4.8 kbps CELP Coder

 CELP Du doan tuyén tinh kich thich ma Code-
Excited Linear Prediction.

* Nguyén tac giong LPC Vocoder chi c6 mot so
diém khac :
— Kich thuéc Frame 1a 30 msec (240 mau )
— M3 hoa truc tiép
— Can nhiéu bit ma hda hon
— Tinh toan phtrc tap hon
— Su dung thém bo loc du doan chu ky pitch
— St dung luong tir hoa Vector
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Nhan xét

Hau hét tat ca cac bo mé hda déu dwa trén md hinh LPC, tuy
theo cach tao ra tin hi¢u Kich thich ma nguoi ta dua ra cac loai
ma hoa lai khac nhau nhu:

M43 hoa da xung MPE-LTP

M43 hod xung déu RPE-LTP

M4 hod kich thich bang ma CELP,ACELP,CS-ACELP..
Ma hod kich thich vecto tong VSELP....vv

Cac bo mi hoa trén da khac phuc nhuoc diém ctia LPC va
cung cap dich vu thoai tbc do thap va chat luong tuong doi tot
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Mot so phwong phap danh gia chat
lwong thoai

Phuong phap danh gia theo thang dlem MOS
(Mean Opinion Score) dua trén khuyén nghi
ITU-T P.800

Phuong phap danh gia dua tréen mo hinh giac
quan PSQM (Perceptual Speech Quality
Measurement) theo khuyén nghi ITU-T P.861

PESQ (Perceptual Evaluation of Speech Quality)
theo khuyén nghi ITU-T P.862

Phuong phap dya trén mo hinh danh gia truyen
dan E-model theo tiéu chuan ETR 250 cua ETSI.
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Cac yéu to anh hwéng téi chat lwong thoai
trong VoIP

» D 6n dinh
* Bang thong
- Tiéng vong

e Tré: Tré cu 1y, tré do ma ho4, tré dém & thiét bi dau cubi
IP, tré g61 hoa H.323, tré truyén dan mang

* Bién dong tré

» Ton that goi
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Phwong phap danh gia chu quan (MOS)

Bai kiém tra hoi thoai (Conversation Opinion Test).

Panh gia phan loai tuyét d6i (Absolute Category
Rating (ACR) Test).

Phuong thirc phan loai theo suy hao (Degradation
Category Rating (DCR)).

Phuong thirc phan loai so sanh (Comparison
Category Rating (CCR)).
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Nhuwoc diem MOS

 Phuong thtrc ndy mang tinh chat chii quan vi két qua phu
thudc vao nhiéu yéu to khdng thé kiém soat cia chil thé nhu:
trang thai tam ly, thai do doi voi bai kiém tra va trinh d6 vin
hoa. Trén thuc té, phuong thirc danh gia chat luong thoai theo
thang diém MOS khéng phai la phuong thirc nhat quan.

« Phuong thtrc nay rat ton kém, doi hoi nhiéu nguoi tham gia va
thi€t 1ap phurc tap.

e Khi can thuc hién do thudng xuyén cac tham sé chat luong thi
viéc st dung phuong phap danh gia chat luwong nay la khong
thuc té.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Phwong thirc danh gia chat lwong thoai
PSQM
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Pé thyc hién phép do PSQM, mot mau tiéng n6i duoc dua vao hé thong va duoc xir Iy bdi mot bo
ma hoa thoai bat ky. Nhitng tinh chat cta tin hiéu vao giong nhu cua céc tin hi¢u st dung cho phep
danh gia MOS duoc dinh nghia trong chuan ITU P.830.
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M hinh danh gia truyén dan E-Model

Chat levdng ket noil
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Cac tham so dung dé danh gia chat
lrong thoai ciia moé hinh E-Model

e Gia trj truyén dan R

I

 T1 1€ tin hi€u trén nhiéu

* Tham s0 suy hao I

* Tham s0 suy hao lién quan dén tré I

* Tham s0 suy hao thiét b1 I,

e Tham s0 tich cuc A
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Két qua danh gia chat lwong thoai

Mirc do hai long coa

Gia tri ) 'ﬁ] ngui sif dung MOS %GOB %POW
mac dinh
- ) -Iﬂ 94 m 4-4 93-4 u-1
20 4.3 a7.0 0.2
Hai long
80 4.0 89.5 1.4
Mot 50 ngucsi khéng hai long
70 3.6 T73.6 5.9
Mhiéu nguii khang hai long
3.1 50.1 17.4
2.6 26.6 37.7

Khing khuyén nghi

1.0 0 99.8
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Cac phuwong phap cai thieén QoS
trong mang VolP

*Téc do truy nhap cam két

« Xép hang trén co so 16p

* Lép dich vu

 Cac dich vu phan biét

« Quyén uu tién IP

« Chuyén mach nhan da giao thirc MPLS
« Xép hang theo VC

* Dinh tuyén theo chinh sach

« Cac hang QoS

« Loai bo sém ngau nhién

* Giao thirc dir trit tai nguyén

* Binh hinh luu lugng

« Xép hang hop 1y theo trong so
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Nhan xét

e Sir dung PESQ dé danh gia chat luong thoai mot chiéu tir dau
cuo1 dén dau cuoi.

MO hinh danh gia E-Model c6 thé dugc sir dung dé phan tich
hé thong nham xac dinh cac yéu to anh hudng dén chat lugng
thoai.

« Ngoai ra, néu c6 diéu kién c6 thé sir dung két hop phuong
phap danh gia chi quan dé kiém chimng lai viéc danh gia theo
PESQ.
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Huéng dan on tip chuong 2

Cac tham s danh gia dic trung cho am thanh.

So do churc ning cua tai nguoi.

Su cam thu cua tai nguo1 d(f)i vo1 am thanh (Ngudng nghe, mat na tan sO, mat
na thot gian, cac dai bang tan té1 han) va irng dung trong ma héa am thanh.
Qua trinh tao tiéng no1 va irng dung trong ma hoa tham s6 tin hiéu thoai.

M0 hinh chung ctia bo ma hoa thoai.

Phan lqai cac phuong phap ma hoa tin hi¢u thoai (ma hoa dang song, ma hoa
tham s6 va ma hoa lai).

Phuong phap ma héa PCM, DPCM, ADPCM.

M3 héa tham s6 - LPC.

Ma hoa lai — AbS, MPE, RPE va CELP.

Ma hda am thanh.

So sanh gitra nén thoai va nén am thanh.
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Huéng dan on tip chuong 2

1l "IT

1 N
| “
Ic)

Trong céc hinh v& trén : (a) Tin hiéu hinh 4m thanh hinh Sin; (b) Ldy mau tin hiéu;
(c) Luong tir hda cac xung mau.

O hinh v& (c) chiing ta c6 thé thay nhiéu luong tir xuat hién do viéc sir dung cac tir
ma 4 bit dé biéu dién cho 9 mirc gia tri khac nhau. Xung mau du tién tai thoi diém
0 1a chinh x4c, nhung mdt s cac xung mau tiép theo thi khong. Tinh toan sai s6
(theo %) cho cac xung mau tai cac thoi diém 1/32, 2/32 va 3/32 cta chu ky 1ay
mau?

T T T ¥

|IT
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Chwong 3

Xt ly anh
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Xir 1y anh so6

Xir Iy anh s6 1a qué trinh bién doi anh sé trén
may tinh (PC).

Anh sb duoc tao ra béi mot sé hiru han cac
diém anh, mdi diém anh nam tai mot vi tri
nhat dinh va c6 1 gid tri nhat dinh. Mot diém
anh trong mot anh con duoc goi la mot pixel
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Tai sao can xir 1y anh s6?

e Tai sao phai nén tin hi¢u?
— Anh duoc su dung moi luc, moi noi
— Han ché vé khong gian luu trir va toe d6 duong truyén
* Ly do phai xu Iy anh
— Anh co thé b1 16i trong qua trinh thu anh, truyén dan va hién thi (h6i phuc,
nang cao chat lugng anh, ndi suy)
— Anh c¢6 thé mang cac ndi dung nhay cam (vd, chéng lai copy khong hop phap,
g1a mao va lua dao)
— Tao cac burc anh c6 hiéu trng nghé thuat
* Ly do phai phan tich anh
— Day may tinh c¢6 kha nang “nhin” dugc (nhan dang)
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Cac giai doan chinh trong hé thong
xtr ly anh

Camera

L[ Thu nhén
'_’-

anh I

Sensor
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Cac giai doan chinh trong hé thong
xtr ly anh

+ Thu nhan anh: - Qua cac camera (tuong tu, s6).
- Ttr v¢€ tinh qua cac by cam tng (Sensors).

- Qua cdc may quét anh (Scaners).
+ S6 hoa anh: Bién d6i anh tu’O’ng tu thanh anh ro1 rac de xu 1y
bang may tinh: Thong qua qua trinh lay mau (roi rac vé mit
khong gian) va luong tir hoa(roi rac vé mat bién dg).
+ Xir 1y s6: 12 mot tién trinh gdm nhiéu cong doan nho: Tang
cuong anh (Enhancement), khoi phuc anh (Restoration), phat
hién bién (Egde Detection), phan vung anh (Segmentation),
trich chon cac dac tinh (Feature Extraction)...
+ Hé quyét dinh: Tuy muc dich cua ing dung ma chyyén sang
gial doan khac 1a hién thi, nhan dang, phan 16p, truyén thong. ..
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Cac thanh phan chinh ciia hé thong

Ne r 2
xur ly anh
Man hinh Bé nhé
hién thi trong

” Phan mém
xtr Iy anh

Bo xuir ly
hinh anh
chuyén dung

Thiét bi thu
nhan hinh anh
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0O

Ung dung ciia xit Iy anh

Trong y hoc

Trong linh vyc dia chat, hinh anh nhan duoc tir vé tinh c6 thé duoc phan tich dé xac dinh
cau tric bé mat trai dat. K§ thuat 1am noi duong bién (image enhancement) va khéi phuc
hinh anh (|mage restoration) cho phép nang cao chét lugng anh vé tinh va tao ra cac ban d6
dia hinh 3-D vé1 @6 chinh xac cao.

Trong nganh khi tugng hoc, énh nhéan dugc fir hé théng vé tinh theo di thoi tiét cling duoc
xt 1y, nang cao chat luong va ghep hinh dé tao ra anh bé mat trai dat trén mot ving rong
16n, qua dé cé thé thuc hién viéc du bao thoi tiét mot cach chinh xac hon.

Xt Iy anh con duoc st dung nhiéu trong cac h¢ thong quan ly chat luong va sé luong hang
hoa trong cac day truyén tu dong, vi du nhu hé thong phan tich anh dé phat hién bot khi bén
vat thé dic bang nhura, phat hién céc linh kién khong dat tiéu chuan (bi bién dang) trong
quéa trinh san xuat hodc hé thong dém san pham thoéng qua hinh anh nhan dugc tir camera
quan sét.

Xur ly anh con duoc stir dung rong rai trong linh vuc hinh sy va cac hé thong bao mat hoac
kiém soat truy cap

Ngoai ra, c6 thé ké dén cac ing dung quan trong khac cta k¥ thuat xtr Iy anh tinh cling nhu
anh dong trong doi song nhu tu dong nhan dang, nhan dang muc tiéu quan sw, may nhin
cong nghiép trong c4c hé thong diéu khién ty dong, nén anh tinh, anh dong dé luu va truyén
trong mang vién théng v.v.
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S0 hoa anh

Phuong phap chung dé so hoa anh 13 1ay mau theo hang va ma hoa ting hang.
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Sampling.
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Nguyén tac so6 hoa anh

Anh vao — fi(m.n) Luong héa | u(m,n) —
f(x,y) Lay mau May tinh

* Anh vao la anh tuong tu.

* Tién trinh 1y mau thuc hién cac cong viéc sau: Quet anh theo
hang, va lay mau theo hang. Pau ra la ro1 rac vé mat khong
gian, nhung lién tuc v€é mat bién do.

* Tién trinh lvong hoa: luong tir hda vé mat bién dd (do sang)
cho dong anh vura dugc roi rac hoa.
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Lay mau

* Yéu cau tin hiéu c6 dai phé hiru han |1 |1,
* Anh théa man diéu kién trén, va duoc 1§y
mau déu trén mot ludi hinh chit nhat, v6i budce
nhay(chu ky 1lay mau) Ax, Ay sao cho

1 1
—=2f, . —=2f
A X max Ay y max

» Thuc té ludn ton tai nhidu ngau nhién trong
anh, nén c6 mot so k¥ thuat khac dugc dung
do la: luo1 khong vudng, ludt bat giac.
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Lwong tur hoa

» Luong hoa anh nham anh xa tir mot bién lien
tuc u(biéu dién gla tri d0 sang) sang mot bién
rd1 rac U* voi cac gia tri thudc tép.hiru han

* Cosoly thuyét ciia luong hoa la chia dai do
sang bién thién tir Lmin dén Lmax thanh mét
SO muc (r0’1 rac va nguyen) Phai thdéa man
tieu chi vé do nhay cua mat. Thu:()’ng Lmin=0,
Lmax la SO nguyén dang -= (Thuong chon
B=8, mdi diém anh s& dugc ma hoa 8 bit).


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Anh twong tw va Anh so héa

|



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cac tieu chuan lay mau

» CA4c tiéu chuan lay mau video thanh phan: co6
nhiéu tiéu chuan lay mau theo thanh phan,
diém khac nhau chu yéu ¢ ty 1¢ giira tan so lay
mau V& phuong phap lay mau tin hiéu choi va
tin hiéu mau (hoac hiéu mau):

» d6 la cac tiéu chuan 4:4:4, 4:2:2, 4:2:0, 4:1:1.
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Tiéu chuan 4:4:4

» Tiéu chuan 4:4:4: Tin hiéu choi va mau duoc
lay mau tai tat ca cac diém lay mau trén dong
tich cuc cua tin hiéu video. Cau truc lay mau

ru [ ] [ ] [ ] ]
t . C ﬁo QO X ) T X ) Tiéu chuan
4:4:4
e® ee eeo oo ] eiém dy méu
iéu choi
I:I I:I I:I I:I O Piém lAy mau tin
® e ® e ® e @O hiéu Cr
|:| |:| I:I I:I O Piém ldy mau tin
hiéu Cg
(N e @O @O
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Tiéu chuan 4:4:4

e vi du khi s6 hoa tin hiéu video c6 do phan giai
720x576 (hé PAL), 8 bit luong tur /diém anh,
25 anh/s lué)ng dit liéu s6 nhan duoc s& ¢o toc
do : 3x720x576x8x25= 249Mbits/s
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Tiéu chuan 4:2:2

e Tin hiéu cho1 duoc léy mau tai tat ca cac diém
lay mau trén dong tich cuc cua tin hiéu video.
Tin hiéu mau trén mdi dong dugc lay mau voi
tan sO bang nira tan so lay mau tin hiéu choi

0 O O O

‘Y ] o0 Tiéu chuan
4:2:2
|:| |:| |:| |:| 3 £ = .
C X ) C N ) |:| Diém lay méu tin

hiéu choi

[]
[]
[]
[]

) Diém lady mau tin
hiéu Cg

|:| ® Diém lady mau tin

hiéu Cg

@
ol
[]
@
o
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Tiéu chuan 4:2:0

* Tin hiéu choi duoc léy mau tai tat ca cac diém léy mau trén dong tich cuc cia tin
hiéu video. Cach mot diém léy mau mot tin hiéu mau. Tai dong chén chi léy mau
tin hi¢éu mau CR, tai dong I¢ léy mau tin hiéu CB. Nhu vay, néu tan sd léy mau tin
hiéu choéi 14 fD, Thi tan s6 ldy mau tin hiéu mau s& 1a fD/2.

® ® Tiéu chuan
4:2:0
O O O O T
iém lay mau tin
® ® L] hiéu choi
|:| |:| |:| D ) Diém lay mau tin
@ ) hiéu Cr

|:| |:| |:| |:| . Diémhléﬁ gfu tin

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tiéu chuan 4:1:1

* Tin hiéu choi dugc lay mau tai tat ca cac diém lay mau trén dong tich cuc
ctia tin hiéu video. Tin hiéu mau trén mdi dong dugc lay mau véi tan so
bang mdt phan tu tan sb lay mau tin hiéu chéi . Nhu vy, néu tan so lay
mau tin hiéu choi 1a fD, thi tan s6 lay mAu tin hiéu mau CR va CB sé la

fD/4.

[] []
0

[] []
oe

[] []
o0

[] []

CuuDuongThanCong.com

[]

[]

Tiéu chuan
4:1:1

I:l Diém lay mau tin

hiéu choi

Diém Iy mau tin
hiéu Cg

Diém lay mau tin
hiéu Cg

https://fb.com/tailieudientucntt
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CRL R o R e B o |

M'—l

Bi€u dién tin hiéu dnh so

Diém anh Jxy

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cac phuong phap xac dinh
va du doan bién anh

* PDuong bién la dudng no61 cac di€ém anh nam

trong khu

vuc anh co thay doi dot ngot vé d6

cho1, duong bi€n thuong ngan cach hai vung
anh c6 cac muc xam gan nhu khong doi.

am

Pudng bién ly

L2 twéng

Puong bién

Budng bién co

murc xam tang

BPudng bién
thuc té
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Phwong phap phat hién dwong bién

[11- Phuong phap phat hién dudng bién truc tiép dua trén cac
phan tich veé sy thay d6i do choi cua anh. K¥ thuét chu yéu
dung dé phat hién bién la ding dao ham. Khi lay dao ham bac
nhat ctia anh ta c6 phuong phap gradient, khi 1ay dao ham bac
hai ta co k¥ thuat Laplace.

[12- Phuong phap phat hién dudng bién trong anh mau: phan
tich anh mau thanh cac anh don sac (R G,B) va xac dinh
du:(mg bién trén co s su thay doi mau sac trong cac anh don
sac noi trén.

[13- Phan tich anh thanh vung theo cac dac diém dic trung (thi
du két cau bé mit (texture)), ranh gidi giita cac vung chinh 1a
duong bién cta anh.
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Phuwong phap Gradient

f(x,y) G(X,y) E(X,y)

Lam nb(i)légu’o’ng —p>| So sanh nguéng p—=>p

Anh goc f(x,y) duoc dua vao khoi l1am n01 duong
bién. O day, bang phuong phap xu Iy tuyen tinh hoac
phi tuyén anh F(X y) dugc lam tang mirc chénh léch
d6 chdi gitra cac vung anh. Anh G(X,y) la anh goc da
dugc ting cuong bién do dudng bién gitra cac Vung
anh. Sau do, tai khoi so sanh, nguoi ta so sanh gia tri
cac diém anh G(X y) v61 mirc ngudng T dé xac dinh vi
tri cac diém c6 mtruc thay doi do choi 16n.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Nén anh

* Nén Anh 1a gi?

 Muc dich cua nén anh
e Cac khai niém

« Nén Anh

* Cac chuan anh nén hién nay
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NEN ANH LA GI?

* Nén la qua trinh 1am giam thong tin du thura
trong dir licu.

1600x1200 1600x1200
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MUC PICH CUA VIEC NEN ANH

* Truyén Thong:

100KB/s ~ 1phut

3x640x480

X8 x24 =
177MB
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Nén anh

® Ta1 sao lal can nén anh?

-Vi du: camera s6 (4Mpixel)
Dit liéu ban dau — 24bits, 5.3M pixels — 16M bytes

256M memory card ($30-50) — 16 pictures

anhtho | NénJPEG| compressed JPEG file
(16M bytes) (1M bytes)

compression ratio=16 — 256 pictures
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Vidu

High-definition television (HDTV) generates images with a resolution of 1125
horizontal TV lines interlaced (where every other line s painted on the tube face
in each of two fields, each field being 1/60th of a second in duration). The width-
to-height aspect ratio of the images is 16:9. The fact that the horizontal lines are
distinct fixes the vertical resolution of the images. A company has designed an
image capture svstem that generates digital images from HDTV images. The res-
olution of each T'V (horizontal) line in thetr system 1s in proportion (o vertical res-
olution, with the proportion being the width-to-height ratio of the images. Each
pixel in the color image has 24 bits of intensity resolution, 8 pixels each for a red.
a oreen, and a blue image. These three “primary™ images form a color image. How
many bits would it take to store a 2-hour HDTV program’!

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Vidu

The width-to-herght ratio 1s 169 and the resolution in the vertical direction 1s 1123 lines
(o1, what 1s the same thing, 1125 pixels m the vertical direction). 1t 1s given that the
resolution n the honzontal direction 1s in the 16/9 proportion. so the resolution in the
vertical direction 1s (1125) x (16/9) = 2000 pixels per Iine. The system “paints™ a full
1125 % 2000, 8-bit image every 1/30 sec for cach of the red. green, and blue component
images. There are 7200 sec in two hours, so the total digital data generated in this ime
nterval is (1125)(2000)(8)(30)(3)(7200) = 1.166 x 10™ bits, or 1.458 x 10** bytes

(1., about .5 terrabytes).

‘ Nén dé giam khong gian luu trir, tiét
kiém bang thong

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CAC KHAI NIEM

Mot s6 tham s dugc dung dé danh gia chat lugng ciia anh nén

m—1 n—

MSE — —Z:Z:IlfliI 7) — K(i,5)|I°

i=0 j=l)

Peak Signal-to-Noise Ratio(PSNR):

| MﬂX MAX,
PLS.NR = lﬂ-lﬂgm MSE =2 lﬂglﬂ m
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CAC KHAI NIEM

» Ty s6 nén: La dic trung ciia moi phuong phap nén.

* Du thua dor iu: R =1-¢
— Su phan b6 ki tu
— Su lap lai ky tu.
— Sy phan b6 cua cac chudi ky tu .
— Du thura trong pixel (Interpixel Redundancy)
— Du thira tam ly thi giac
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DU THUA DU LIEU

* Sy phan bo ky tu
— Mot s6 Ky tu (pixel) xuat hién véi tan suat 16n hon
so voi cac ky tu khac trong dir liéu goc (anh) .Ta co
thé thay thé cac ky tu nay bang tir ma nhi phan it
bit hon va cac ky tu xuat hién nhi€u hon bang tir
mMa nhi phan co nhiéu bit hon.
— Dung méa hoa Huffman d¢é ma hoa loai du thira nay.
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DU THUA DU LIEU

* Su lap la1 cac ky tu

— Mot chudi cac ky tu (bit 1 hodc 0) duoc lip lai
nhiéu lan. Ta cO thé ma hoa chudi lip d6 bang it
bit hon. Pay chinh 14 nguyén tic hoat dong cua
ma hoa RLC ( Run-Length Coding)
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DU THUA DU LIEU

* Su lip lai cua cac chudi ky tu:
— Mot s6 chudi ky tu (pixel) c6 tan suat xuat hi¢n
twong do1 cao.
— C6 thé ma hda cac chudi do bang tir mi it bit hon .

— Pé xur 1y loai du thira nay ta str dung phuong phéap
ma hoa LWZ (ma hoda ki€u tur di€n) .
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Nén ton that va nén khong ton that

» Nén mat thong tin va khong mat thong tin

— Nén mat thong tin:

ANH NEN
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Nén anh c6 ton that

compressed JPEG file—| dJPEdG
(20,407 bytes) ec;’ er
Q
100t

low compression ratio

highIquali‘ry

high compression ratio

!

low quality

Q decompressed image

original raw image
(262,144 bytes)
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Nén ton that va nén khong ton that

» Nén mat thong tin va khong mat thong tin
— Nén khong mat thong tin:

ANH NEN
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Nén anh khong ton that

e Dinh nghia
- Anh sau khi giai nén giong hoan toan véi anh goc
(zero error)

e Hé s6 nén (Compression ratio)
- Phu thudc 16n vao kiéu anh va noi dung anh

anh nhan tao anh tu nhién
, >10 1~3
eUng dung

-Luu trit va truyén cac anh y hoc
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Cac ky thuat nén anh khong
ton that pho bién

o WInZip

- Dua trén thuat toan Lempel-Ziv dugc phat minh
cach day 30 nam

e GIF (Graphic Interchange Format)

-Dua trén thuat toan LZ nang cao, tao ra bo1 Welch
nam 1983

e PNG (Portable Network Graphics)
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B0 lwong

Tin hiéu
' tr hoa

Bd chuyén
goc '

doi

ch.

CuuDuongThanCong.com
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in hiéu
nén
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entropy (méa hoa

khong ton thé‘it)
hoa loat dai chay (RLC-Run Length
Coding): | m nh ng do |
C u C hoa ng p thong tin
(@0 l, u | ).
hoa ng ¢ 1bho ng p: c | C

t cthaythé ngcovasdo m p.

hoa ng U thay thé: day ng hoa
ng ke thaythe ¢ wuhay p 1 ng
t

M4 hoa véi do dai (cta tir ma) thay doi (VLC-
Variable-Length Coding)
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(mi hoa ton that)

ch nghi.
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nh

a ITU-TS (the International
Telecommunications Union-Telecommunication Sector)

ISO (International Standards Organization)

audio.

nx 64Kbps.

- |
64Kbps.
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entropy (ma hoa
khong ton that )

—Run length Coding (RLC)
—Huffman
—Lempel Ziv — Wench (LZW)
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RUN LENGTH CODING- RLC

* Tu tuong cua phuong phap nay la dua trén su lap
la1 cac bat.
» Thay thé cac bit d6 bdi chiéu dai chudi va bit lap .
» Pé phan biét véi cac ky tu khac ta c6 thé thém 1 tur
ma dic biét trude 2 thong tin chiéu dai chudi va bit
1ap .
* Vi Du: Ta co 1 day cac gia tri mirc xam nhu sau
— 5522 22722 222222222251 5‘2 525260 ...
— Ta c6 thé thay doan mi trén bang

e S55E82251E35260...
*  Vé6iE la ky tw dic biét, gia tri sau E 12 chidu dai ky tw Lip va ky tu Lip .
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HUFFMAN

Duya vao mo hinh thong ké tinh tan suat xuat

hién cac ky tu.

Gan cho cac ky tu €0 tan Xuat cao bang mot tir

ma ngan, cac Ky tu cO tan xuat thap bang mot tir
ma dal.

Thuit toan:
O Budc 1:

B Tinh tan suat xuat hién cac ky tu trong dir liéu gdc
B Xay dung bang ma
W Sip xép lai bang ma theo thir ty tan suat giam dan

O Budc 2:

B Tao cay huffman
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Bang tan xuat sap xép theo thr ty giam dan

HUFFMAN

Ky tw  Tan suit Ky tu Tén sudt X4C sudt
"1 152 "0" 1532 0.2770
"2 323 "6" 602 0.1088
"3" 412 536 0.0969
"4 226 " 535 0.0967
"5 385 "3 112 0.0746
6" 602 "5 385 0.0696
"7 92 \4 323 0.0585
"8" 112 . 315 0.0569
"9 87 K 226 0.0409
"0 1532 "4 220 0.0396
536 "1 152 0.0275
"4 220 "8" 112 0.0203
_ 315 T 92 0.0167
S ——— e o0n P ——
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Ma LZW

Dugc Jacob Braham Ziv dua ra lan dau tién nam
1977, sau d6 phat trién thanh mot ho giai thuat nén
trdién 1a LZ.

Nam 1984, Terry Welch cai tién giai thuat LZ
thanh mot giai thuat tot hon :LZW

Ding dé giam du thita trong pixel
Khong can biét trudc Xac suat phan bo cua cac pixel
huong duoc dung dé nén céc loai van ban, anh den

trang, anh mau, anh da mac xam... Va 1a chuan nén
cho cac dang anh GIF va TIFF.
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* Phuong phap :

Ma LZW

» Xay dung 1 tir dién

CAu tric

tu dién

2535
256
257
258
259

4095

255

256

257

Chuoi

Chubi

Chubi

(Clear Code)
(End Of Information)
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Ma LZW

» T dién dugc xay du:ng dong thoi véi qua trinh
doc dir li€u. Sy €O mit cua mot chudi con trong tu
dién khang dinh rang chudi d6 di ting xuat hién
trong phan dit liéu da doc.

* Thuét toan lién tuc “tra ciru ” va cap nhat tu dién
sau mdi lan doc mot ki tu o dir liéu dau vao.

* Do kich thudc bo nhé khong phai vO han va de
dam bao toc doé tim klem tr dién chi giéi han
4096 o phan tr ding dé Iu:u [6n nhat 13 4096 gla
tri ctia cac tir ma. Nhu vay do dai 1én nhat ciia ma
la 12 bit(4096= 212).
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Vidu

Cho ma tran anh 4x4 8bit

39 39 126 126
39 39 126 126
39 39 126 126
39 39 126 126


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

LEMPEL ZIV - WENCH (LZW)

Vidu: béing mi héa va xiy dung tw dién

Currently Dictionary
Recognized Pixel Being Encoded Location
Sequence Processed Output (Code Word) Dictionary Entry
39
39 39 39 256 39-39
39 126 39 257 39-126
126 126 126 258 126-126
126 39 126 259 126-39
39 39
39-39 126 256 260 39-39-126
126 126
126-126 39 258 261 126-126-39
39 39
39-39 126
39-39-126 126 260 262 39-39-126-126
126 39
126-39 39 259 263 126-39-39
39 126
39-126 126 257 264 39-126-126
126 126
Két qua: input: 16*8=128bit

output :
ty sO nén 128/85=1,5

CuuDuongThanCong.com

5*8+5*9=85hit

https://fb.com/tailieudientucntt
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Ma LZW

 Vidu co ché nén LZW

Cho chudi ban dau la

“ABCBCABCABCD”

(Ma ASCII cua A 1a 65,B 1a 66,

C la 67).

Tir dién ban dau da gom 256 ki tu co
ban.

Chudi dau ra s& la:

65 - 66 - 67 - 259 - 258 - 67 — 262
Pau vao c6 kich thude :12 x 8 = 96
bits.

Pau ra cé kich thude 1a; 4x8 +3x9 = 59
bits Ti s6 nén la: 96:59 =~ 1,63.

CuuDuongThanCong.com

Dauvao m Thuwe hién

A(65)
B (66)

C(67)

B

65

66

67

259

258

67

262

A di cb trong tir dién = Poc tiép
Thém vio tit dién mi 258 dai dién cho ma AB

Thém vio tir dién ma 259 dai dién cho ma BC
Thém viéo tiy dién mi 260 dai dién cho md CB
BC di ¢ trong tir dién —> Poc tiép

Thém vao it dién mi 261 dai dién cho mi BCA
AB di c6 trong tir dién = Doc tiép

Thém vao tir dién ma 262 dai dién cho md ABC
Thém vao tir dién mi 263 dai dién cho mi CA

AB di c6 trong tir dién = Doc tiép

ABC 4 ¢ trong tir dién = Poc tiép

Thém vao tir dién mi 263 dai dién cho mi ABCD

https://fb.com/tailieudientucntt
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Bai tap
* Dung mi hoa LZ dé ma hoa chudi
A(;CBCABCABACD tinh ti 1€ nén va hiéu
suat nen
* Tilé nén =~
« HiGusuatnén ;- o

C

r
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Bién doi Cosin va chuan JPEG

7 "
2DDCT =X, = L(k]c(! ZZXM 1{2;3? Dk ‘ d ((2n+ix ) |

m=0 =0 I(} A I'\ Iﬁ J
lTrong do k=01, ..........7
2-D IDCT=x iiﬂ“{ﬁ Dy Lm‘ Qm k(@0 i
B AT 6 ) L 16 J
Trongdomn=01,............7
C o 1Nk &l =0
va clk),c(l) = J N2

Lk 20
Thuat toan dé tinh 2-D DCT va IDCT la: thue hién phép bién doi /-D lan

lrot cho hang ro1 dén ¢dt cua ma tran.

7

o M

1 7
Trong do X 0,0 _g 2 x(m,n)

0

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bién doi Cosin va chuan JPEG

7 7 + T + T
_2c()eh S ancos((zm 1)k )COS((zn 1)1 )
N e, 2 N 2 N

(k1)
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V.V...

Chuan JPEG

n MPEG.
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Chuan JPEG

Cac cong doan Nén anh JPEG

DCT

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Chuan JPEG

&Ih Anh
Chuyén anh quét Chuyén khéi 8x8
thanh khéi 8 x8 vé dong quét
7'}
4
Chuyén mic diém Chuyén mifc di€m
anh (tru 128) anh (céng 128)
Bién d6i DCT Bién d6i IDCT
Luong tif hoa |[Hé sé6 DC Giai ligng td 4Hé‘; s6 DC
iHé s6 AC v THé s6 AC
Quét va dinh Msi hoa T4i dinh Giai uéc
dang zizag ufc doan dang khéi doian
v 4 A
Mi hoa | Giai ma
entropy entropy

[T
» Luiu trif tip tin hay i I

i phat dif liéu nén

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Chuyén anh thanh cac MB

nh 8x

do sau:

c block tang.

8x
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B
63
62
63
67
79
35
87

Chuyén mirc diém anh (trir 128)

Vi Du:

il
2y
2y
58
61
65
7l
79

61
i
63
71
63
60
64
6Y

66 70 61
90 109 85
113 144 104
122 154 106
104 126 88
70 77 068
25 6l
68 65 76

64
69
66
70
68
58
6
78

73

72
73
69
70
75
83
04

128

76 73

—62 —69
—66 —69
—65 =70
-61 67
-49 -63
—43 =57

41 -4

—67 62 -58 -67 —64

73
—60
=57
—60
—68
—64
—aY

-8 -19 -43
-1y 16 -4
-6 26 -22
-% -2 -4
-8 -2l —60

—aY
—62
-8
—60
70

-69 -73 67 -63

—60 -63 -2

—a0
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Bién doi DCT
Vi Du:

Bién d61 DCT va lam tron cac hé so

415 30 61 77 56 -0 -2 0
4 -2 -61 10 13 -7 -9 %
=407 T =2 =29 10 5 -6

=49 12 34 -15-10 6 2 2
A
$ 3 2 -6 -2 1 4 2
-1 0 0 -2 -1 -3 4 -1
00 -1 -4 -1 012

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Vi du:

Str dung Ma tran luong tir hoa (Q)

(16
12
14
14
18
24
49
72

CuuDuongThanCong.com

11
12
13
17
22
35
64
92

10
14
16
22
37
55
78
95

16
19
24
29
a6
64

87 103
98 112

24
26
40
ol
63
81

40
58
a7
87
109
104
121
100

51
60
69
30
103
113
120
103

61

59
o6
62
77
92
101
99

https://fb.com/tailieudientucntt
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Vi Du (tt):

Chia cac phan tir cia ma tran DCT véi cac phan tir tuong Ung ctia ma tran luong tir
hoa ¢ trén theo cong thirc:

T(u,v)
Q(wv)

G(u,v) = round

26 RN 6 2 2 0 0 0
1 A . 0 0 0 0 0
<3 1 a =l -1 0 0 0
—4 3 e . =l 0 0 0 0
1 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 .0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

(10,01 [-415

.
G (0,0) ~ round {Q(O 0)J‘round L . J: ~26

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Ma hoa AC
St Dung Ma hoa Huffman két thiic sém chudi khi cac ki tu con lai1a 0

Ky tu dic biét 1a EOB

[<26-31-3-A02—-41-41150200-] 200000—-1-1EOB]

Gia st néu DC cla khoi trwdce 1a -17
M3 hda nhi phan

1010110 0100 001 0100 0101 100001 0110 100011 001 100011 001
001 100101 11100110 110110 0110 11110100 000 1010

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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qdct =
2 s 0 -2 0 -1 0 0

9 1 -1 2 0 1 0 0
14 1 -1 0 -1 0O 0O 0
3 -1 -1 -1 O o 0 0
2 -1 0 o o0 0 0 0
o o0 0 O 0 o0 0 0
0 0 o o0 o 0 0
0 0 O 0 o0 0 0

Run-length symbol representation:
12.(0.5),(0,9).(0,14).(0,1).(1.-2).(0,-1).(0.1).0,3).(0,2),(0,-1).(0.-1),(0.2).( L.-1 1.(2.- 1), (0,-1),
(4.-1)(0.-1).(0.1)).EOB}

EOB: End of block, one of the symbol that is assigned a short Hutfman codeword

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Ma hdéa DC

s héa DE T

e e Ké&nh
W -+ 5 BS lugng 4 MA hoa
e EE— 5 p
Tin higu tir haa Entropy
video s& F Y
L} + i - )
P - e W= tim hig&u vao
Bd dyr 5 e=V-P (P sai sd dw
doan doan)
-T- -+ e, - sai sd lveong e

W o= i hiew tao lai

Siad mE DO

[ =] 5
Kénh tin Entropy Tin higu
hi&wu gial ma
Bd dor
doan
P

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Ma hdéa DC

a) Mi héa VLC cac hé 56 DC

A=DCi1-DCo=25

Hé 6 DC=40
(tir bd hwgng — ™

tnf hoa DCT)

Ma hoa
DPCM

Bang phan

Loai=5

l

Bang

Khéi DCT trudc co
hé s6 DC=15

CuuDuongThanCong.com

loai

Mai hoa
——®bién dd nhi
phin

> Huffman DC

l Tir ma DC

110

11001

https://fb.com/tailieudientucntt

TBiE‘ﬂ do
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Ma hdéa DC

Example:

— Current quantized DC index: 2
— Previous block DC index: 4

— Prediction error: -2

— The prediction error is coded in two parts:

» Which category it belongs to (Table of JPEG Coefficient Coding
Categories), and code using a Huffman code (JPEG Default
DC Code)

— DC=-2is in category “2", with a codeword “100”

« Which position it is in that category, using a fixed length code,
length=category number
— “-2"is the number 1 (starting from 0) in category 2, with a

fixed length code of "o1"
— Mz thng thé 10001

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bang ma DC

DC Difference

HRangse Cateoory AC Category
0 0 N/

—1.1 I 1
—3.—2.2,3 L 2
SR 7 3 3
— 15, 0 =88 . 15 4 4
—31....,—16,16,....C 31 5 >
—63, ..., —32.32__._.63 & &
—127....,—6d4. 64, .. .127 T rd
—255,...,—128,128, ..., 255 = =
—511 L, — 256,256, ..., 511 O O
—1023, ., =512 512_ __, 1023 A A
—2047,....—1024_ 1024, ..., 2047 B B
—4095, ..., 2048, 2048, ..., 4005 L [
—R8191__ . . —4009a_ 40, 5101 ) [

— 16383, .. . —8192. 8192, ... 16353 E E
—32767, ... — 16384, 16384,. .. . 32767 F N/A
Category Base Code Lengih Category Base Code Lengih

0 010 3 L 1 ) 10
1 011 + 7 1 10 12
2 100 5 = 1 110 14
3 i) 3 u [ 1110 16
4 101 7 e 1 1111 15
5 110D nt B 1 111110 20

CuuDuongThanCong.com

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cic he =6 AC
(10.3.0.. ) r bo
lIvgng of héa

Ma hoa AC

Chay myc=(0,10)

Mivc= 10 Loai=4
Ma hoa l Bang phan l Bang
- . g
VILC loai Huffman
AC
Chay =0 T
l Tir ma AC
1011 1010
MM3A hoa
» Di€n a& nhi Bién a6
ha '
Mitc= 10 L

CuuDuongThanCong.com
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Ma hoa AC

« Example:
— First symbol (0,5)
* Thevalue ‘5’ is represented in two parts:

+ Which category it belongs to (Table of JPEG Coefficient Coding

Categories), and code the “(runlength,category)” using a Huffman code
(JPEG Default AC Code)

— AC=5 is in category “3’,
— Symbol (0,3) has codeword “100”

+ Which position it is in that category, using a fixed length code,
length=category number

— “5"is the number 5 (starting from 0) in category 3, with a fixed
length code of “101".

— The overall codeword for (0,5) is “100101”
— Second symbol (0,9)

+ ‘9 in category ‘4’, (0,4) has codeword “1011",’9" is number 9 in category
4 with codeword ‘1001’ -> overall codeword for (0,9) is “10111001"

— ETC

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bang ma AC

DC Difference
Range Category AC Catesory

0 0 N/A
—1.1 I ]
—3.—2.2,3 2 2
—7.... 44, 7 3 3
—15 —N_ R, 15 4 4
—31.....—16.16..... 31 3 3
—63 —32.32,....63 B 6
—127 —6d. 64 127 T 7
—235 —128,128 233 h =
—511.....—=250.256..... 511 0 0)
—1023, .., =512_512, ., 1023 A A
—2047,....—1024, 1024, ..., 2047 B B
—4095,....-2048,2048, ..., 4095 C C
—8191,.. . —4006_ 4006, ., 8101 [ I
—16383,...,—8192, 8192, ..., 16383 E E

32767, ....—16384,16384,.... 32767 F N/A

CuuDuongThanCong.com
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Ma hoa AC

Rury” | 24T
L st ory BEase Code L= grthn Catesory Base Code L omyth

LI 1010 = EOR) 4

Ol L 3 501 11111010 >
02 Crl 4 He2 10T A L BT RTN 17
O35 1O [ e 111111010 ¥i 1111 149
O LoL1 fa 8 0 I I L 20
5 L TORTEN 1Ch g 1 0 21
e 111 Ok 12 R Y T111 11010 C¥E T CWE b 22
Oy 7 L1110 14 BST (1110111 E0vl 1 23
(s LTH 101 oy 15 et ITTTET AT NCFE TN Lk 24
oa T1T1 11010 O T e 25 S50 1171111119001 11 1k 25
L L1110 100 Doy 1 2 B [111 111110118110 26
L1 110D S us P10 10100 (RN
L2 L11on] = L ) [111 11111 rEg1111 L=
173 L1T TerFR 10D Hy3 ITTTTT DTN TRk 1
1,74 TTTTTCFEDAD 1% S TTITT 1111 A HNiaT 2101
L/S L1110 1103110 1 s I1T11 00070 1Ok 21
[ 1 T R A IR L D 22 Lo TR T 100N Tl 22
17 TTTTT1T T REMMMIT0N] 23 0~ 7 TTT1TTE T T CMRChT O 23
L8 I A A T D R 2 R e 1011100 0 1010k 24
(L LTTINT T T HEMIITT 1 25 P ITTNTTT0D N TORT 25
1M TTTTTTT 10 EM YR 26 LS A TTT1TT1T D T 2
271 L1011 (& A0 111181401 L
272 L1070 1Ch e W ITTT 0 DTN T O 15
2753 1111110111 1% A3 1111113111001 Lg
274 L1110 1101 DO Eiiyy 2 A A [0 11100 A1 20
LA LTTD N WYy 21 e W 1 R R R 21
2i6 T 1 o A | 2> A6 1111111111001 100 22
257 [ A A T N 23 L (11101 0an1CHan 1k 23

CuuDuongThanCong.com
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Vi du: DC coetficient of the previous
block 1s 60

B3 -3 -4 4
Cho ma tran anh luong tu:
DOTond 1 0 4 0
(D Tinder= 1400
0000

Biét rﬁng hé s6 DC cta khéi trude 1a 60 . Hay ma hoa ma tran anh thanh ma nhi
phan. Tinh ti s6 nén
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L J

Két qua

» “11011001, 100010, 001, 1111100001, 0110,
0110, 000,1010".


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Khéi phuc anh JPEG

Céc cong doan khoi phuc anh:

DCT nguoc
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Khéi phuc anh JPEG

R(u,v)=Fq(u,v)Q(u,v)

Bang ma Bang
Huffman lwong tir
VIC| [RLC 1| [Tuongti|»/ IDCT | [Tichkndiva| >
— ™ [ (Zigzg) [ héa | | cau tric khoi [ c:i
_h.

|

Gidi ma
DPCM hé
50 DC

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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CuuDuongThanCong.com

khi giai hhwong oF

https://fb.com/tailieudientucntt

7 0 u _.;-"
4o0l1o] -2 =2 -1 O 0 O - l 1a (11 |10 1a | 2 40| 21 (ol
3 QO O Q O O 8] QO — 12 (12|14 | 19|20 |33 |00 |55
O O 8] O O O O O 14 (13|16 |24 |40 |57 |69 |56
O O O O O O O O _ 1417|2229 |51 |87 |80 |62
O O O O O O 8] O Bicn df;i— 13| 2 3T 20 |03 |109103 77
O O O O O O ] O IDCT 24 [ F5 |55 |04 |81 (1011392
o O O o O O O o 40 (o4 | 78 | 87 |[LO3(121|120]101
oOjojojojojojo|oO 72|92 |95|938 |112(100[103| 99
a) Cac he 56;]:}(:'1_ hrdng nr hda b) Bing trong s& Q(u,v)
va chuan hda Fgiu.,wv)
) i 7 o - 7 l
k QF|9V |90 |3IL|30|7o|loaT |30 ~ l soll110-20| 32 |24 O 0 0
7 OF 96|89 |30 7O | 78|06 (49 i 36| O 0 (] O 0 0 0
Q5|94 |87 | 78|77 |7 o4 (47 ] O O O O O O ]
03 |o2|ss |75 75| 74|62 |as 5 oO|lo|Oo|Oo|O|O]|O]|O
go|so|s2|7al|l72| 72|59 |43 ) Olo/lo)jo]l]Oo |0 |0 ] 0O
sg8|s87|80|71]|70|69 |57 |40 c|jojojojojojo]o
so|8s|78|70|e6s |68 |55 |39 cjojojojol0}1o0}l 0
5| 79|77 |09 |laT |0V |54 (38 o o o o o o o o
. . c) Khoi cdc hé s6 DCT twong vwng sau
d) Khdl 8x8 ciac diém chdil £%().k)
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¢ (IDCT)

. "y CouCov jtu® 2k T1pT
j.k :ZZ—F(u,v)cos cos
- 4 16 16

¢ tinh nhu sau:

E(J,k)=f(j,k)-f* (Jlk)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bién doi cosin va chuan JPEG
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Bién doi cosin va chuan JPEG

Anh sau khi nén va giai nén bang phép bién doi
Cosin cho chat lwong khong tot nhu ct.

Khac phuc bang viéc lam tron anh sau khi giai nén .
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Chuan JPEG

Chuan JPEG cho nhiéu tiy chon khac nhau dé nén anh,tiy vao nhitng tiiy
chon ma cho hé s6 nén va chat lugng anh khac nhau

o ‘ Il.l“lk

Anh goc c6 kich thudc 400x300=120KB

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cho ma trdn anh S la 2x2 S — | |

Tinh cac hé sb DCT, va viét chudi nhj phan sau khi str dung phwong phap nén JPEG,
tim anh khoi phuc sau khi gidi nén, biét rang ma tran lvong tlr

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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® 20

Loi giai

» Ap dung cong thicc DCT dé tinh hé so DC va AC

s peT = x . = Lotk |Z7:Z7: ((2m T 1)k” ((2n T1)17 ]
kD c(k)e( )m=0 - X(m,n €08 ( N Jeos( 2N ) Trong do k,lzo,l,. ol
|f 1
—  ,k&l~o0
ck)eh=1 2
Ll K" *T1° 70

= = (qtqtq+t = = =(q-1+1- =
"6 <6 DCT Too (SU;)~(@717179)/2710,T, ~(SU,)" (9 17179)/270,

= + —_ — = = — — + =
T, (SU,) (F17179)/270,T, 7 (S,U,) (971717 9)/27 8,

Anh khoi phuc sau khi

e 1 1] (1 -1l Tas -o5l
gidi nén p o 3 - - =9 10 = : :
S TO,OU 0,0 * TO,1U 0,1 * T1,0U1,0 * T1,1U 1,1 _\‘ J+ \‘7 J Li J
201 1 2171 1 05 9.5
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TONG QUAN JPEG 2000

» Anh s6 héa ngay cang pho bién va yéu cau chat
lugng ngay cang cao, ngoai ra con cé cac nhu cau
vé xtr 1i anh kéo theo

* Nén hinh anh khong chi lam giam dung lugng ma
con phai cho phép tach ghép dé sap xép xir li va
dap g cac nhu cau trén cac thiét bi cu thé

* Yéu cau vé hicéu suat nén vo1 ti sO6 nén cao

- SU PHAT TRIEN CUA JPEG 2000 LA TAT YEU

JPEG2000
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TONG QUAN JPEG 2000

IPEG2000

Cho phep tach cac
phan giai khac
nhau, cac mién

quan tam va dua ra

dugc mot dong bit
nén don

JPEG2000

JPEG-2000 c0 ti 1¢ JPEG-2000 sur

dung ki thuat ma
hoa dang song roi
rac DWT-Discrete
Wavelet Transform

Xuyén &m thap hon
han cong nghé
JPEG truyén thong
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U'U PIEM CUA JPEG2000 SO VOI JPEG

JPEG2000

St dung duorc

vOi truyen dan

va hlen thi Ity
tién vé chat

lwong, dO
phan giai, cac
thanh phan
mau co tinh
dinh vi khong

CuuDuol

ngThanCong.com

JPEG2000 JPEG2000

JPI;GZOOO co
thé dwa ra ty
I€ nén cao hon
nhi€u so vOi

S dung mot
co’ ché nén
anh cho ca 2
dang thlrnén
(c6 ton that va JPEG. Ty |é nén
khong ton cé thé 1én toi

that) 200:1

JPEG2000

JPEG2000

C6 kha nang
ma hoda anh

v&i ti |1é nén
theo trng

vung khac
nhau (ROI)

https://fb.com/tailieudientucntt
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Chuan JPEG2000 va nén anh mau

JPEG2K sir dung phép bién doi wavelet va cac phuong phap
dac biét de cO dwoc anh nén toi vu nhat

Cho chat luong tot nhat khi s dung nén anh tinh

Str dung dugc voi truyén dan va hién thi iy tién vé chat
luong, do phan giai.

Truy cap va giai nén tai moi thoi diém trong khi nhan dix liéu
Giai nén ting vung anh ma khong giai nén toan bo anh
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CHUAN JPEG2K

» (0 kha nang ma hoa anh vor1 ty 1¢ nén theo tirng vung khac nhau

» Nén mot lan nhung ¢6 thé giai nén véi nhicu cap chat lugng tuy
theo yéu cau cua ngudi str dung

Hién tai, /SO va uy ban JPEG di dua ra khuyén nghi thay the

JPEG bang JPEG2000).

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cac bwéc nén anh trong JPEG 2000

Bitndol
thudn rieng
thhuh_ Eli I

Bién doi
nguoc riéng
thanh phdn

Anh mi hod

So d0 nén va giai nén trong jpeg 2000

JPEG2000
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CHUAN JPEG2000 VA NEN ANH MAU

e Céac budc thuc hién nén anh theo chuan
JPEG2K

Xir 1y trudce Bién d6i lién Bién d6i riéng
bién doi thanh phan thanh phan
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Cac bwéc néen anh trong JPEG 2000

BUOC 1: Xt ly trudc bién dbi

Xir Iy trude bién do6i chinh la giai doan dam bdo dir li€u
dua vao nén anh c6 dang doi xting qua 0

JPEG2000
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Cac buoc nén anh trong JPEG 2000

Budc 2: bién doi lién thanh phan

Loai bo tinh tuong
guan gifra cac thanh
phan cua anh

Chuyén tir RGB
sang YCrBr st dung
ICT va RCT

Lam tang hi€u qua
nen

JPEG2000
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Cac budc nén anh trong JPEG 2000

Budc 3: Bién dbi riéng thanh phan (bién d6i Wavelet)

St dung bién ddi wavelet.
Chia tin higu thanh cacbang | Thwdng str dung ham wavelet
con va mOi bang sé dwoc ma Daubechies

hda riéng ré

JPEG2000
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Cac bwéc nén anh trong JPEG 2000

BUOC 4 : Luong ttr hoa

Cho phép dat ti 1¢ nén cao hon

bang cach thé hién céc gia tri Cac hé s6 bién doi sé duoc
bién doi voi do chinh xac twong | lwong tir hod theo phép luong
{ng can thiét véi muc chi tiét tr hoa vo hudng
ctia anh can nén.

JPEG2000
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Cac budc nén anh trong JPEG 2000

Budc 5 : Ma hoa

JPEG-2000 cho phép sir dung | Trong thuc te su dung 2 phu:()’ng
nhiéu phuong phap ma hoa phap pho bién 1a SPIHT va
khac nhau EZW

JPEG2000
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Cac budc nén anh trong JPEG 2000

SPIHT

L VIeF t.at f:ua.Set St dung ky thuat embedded
Partitioning in coding
Hierarchical Trees SPJHT duoc th|é;[ ke | - c6 nghta la: m6t anh sau nén
-phwong phap ma | 101 wu cho truyén | véikich c& (Iwu trir) 16m (ty 1€
hoa phan cap theo dan luy tién nén thap) sé chira chinh di liéu
phan vung sau nén clla anh cé kich ¢& (Iwu
trlr) nho (ty 1€ nén cao)

JPEG2000

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cac bwdc nén anh trong JPEG 2000

EZW

Viét tat cla
Embedded
Zerotree Wavelet
Encoder

Cling dwa trén
phuwong phap ma
hoa Iy tién

Phwong phap nay
chu yéu duwa trén
khai niém vé cay
zero (zerotree).

JPEG2000
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CHUAN JPEG2000 VA NEN ANH MAU

* (Gia1 nén: Lam ngugc lai cac budc trén

Xt ly sau
bien doi

Gai lugng Bién d6i nguogc Bién d6i ngugc
tor hoa rieng thanh phan lien thanh phan

Giai ma
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Cac chuan nén anh hién nay

Cac dinh dang anh va ti 1& nén:

1600x1200 5760KB

BMP 5626KB
TGA 5626KB
PGM 5626KB
PBM 5626KB
TIF 5565KB
PNP 4405KB
XPM 3759KB
GIF 1802KB
JPEG 754KB
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Uu diém cta chuan nén JPEG2K

Mot tinh nang uu vi¢t ntra cua JPEG2000 la tinh ning ma hoa anh quan
trong theo viung (ROI - Region of Interest) ma ching ta da dé cap trong

phan ma hoa anh theo JPEG2000.

Tinh ning vu viét th 3 cua JPEG2000 so véi JPEG 1a chuan nén
anh nay c6 thé hién thi duoc cac anh voi do phan giai va kich thude khac
nhau tir cing mot anh nén. Vai JPEG thi dicu nay 1a khong thé thuc hién
duge. So di ¢6 dicu nay la do JPEG2000 st dung ky thuit phan giai anh

va ma hoa dinh kem
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JPEG va JPEG2k

Bit per pixel 0. 125 0. 50 2.00

Anh 1 theo JPEG 35. 15
Anh 1 theo JPEG2000 37. 35
Anh 2 theo JPEG 22.6 28. 92 35.99
Anh 2 theo JPEG2000 24.85 31.13 38. 80
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JPEG va JPEG2k

JPEG JPEG2000
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RGB <-> YCbhCr

Y

128
128

0299 0587 0.114 TR] [
=|-0.169 0331 0.500 |G |+
| 0.500 0419 —0.081| B| |
(1.000 —0.001 1402 ¥
=[1.000 —0.344 —0.714 | C,—128
11.000 1772 0.001 | C,—128
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Bai tap

« What is the (Y,Cb,Cr) value for
(R,G,B)=(255,128,64)?

+ What is the (R,G,B) value for (Y,Cb,Cr)=(128,25,43)?
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Cac chuan nén video

ITU-T [vli?:n] 1) w;jjn] g |-263 |H.263+ ] H.263++
Standards :
Joint
ITU-T/MPEG H.262/MPEG-2 H.264/MPEG-4 AVC
Standards
MPEG-4 MPEG-4
MPEG-1 T —
MPEG (Version 1) (Version 2)
Standards
| | | | | | | |
| | | | | | | |
1988 1990 1992 1994 1996 1998 2000 2002 2004
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MPEG

ISO/IEC 21000 MPEG-2 --
[SOVEC 15938 MPEG-/
ISOVIEC 14404 MI'EG-4 m
[SOVED 13818 MPEG-2
ISOVEC 11172 MPEG-]
___. L A T .—,
= | i
=l |-
1<~ E
s T . MPEG-A =
2 |2 2 z n
= = -]
kR & )
SOVIEC 10918 IPEG

[SOVIEC 15444 -

JPEG 2000

i}



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

MPEG

MPEG-1 ~ 1-1.5Mbps (early 90s)
— For compression of 320x240 full-motion video at rates around 1.15Mb/s
— Applications: video storage (VCD)
MPEG-2 ~ 2-80Mbps (mid 90s)
— For higher resolutions
— Support interlaced video formats and a number of features for HDTV
— Address scalable video coding

— Also used in DVD
MPEG-4 ~ 9-40kbps (later 90s)

— For very low bit rate video and audio coding

— Applications: interactive multimedia and video telephony

MPEG-21 ~ ongoing

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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MPEG

nh.

| DCT

ng.
ng YC.C,.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

nh.

macroblock (MB)

ng
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MPEG-1 Picture Types and Group-of-
Pictures

e A Group-of-Picture (GOP) contains 3 types of frames (I/P/B)

* Frame order @ﬁ
/|
l!?/

1, BBB P, BBBP,BBB I, ..
(Priority: Intra > Forward = Bidirectional)

 Coding order
|,P,BBBP,BBBI,BBB...

Intra—frame

Forward predicted frame

Motion Compensation
. Bidirectionally predicted frame
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nh

I | (Intra-picture)
| P (Predicted-picture)
| B (Bi-directional predicted picture)

Thi tu hii¢n
Thi o tfuyén

'
]

F
¥

GOP
GOP FOF
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ng bit MPEG

o222
Khéi didm ¥ Cr Ch
dinh Bxk
(Block} hacroblock
L
T T -
- HEEEEEEEE
T - Ming (Slice)

1
Khung {Frame) ¥

Mhom danh {Group OF Pinues)

,
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Kién tric dong dir lifu MPEG

’]‘hfmg tin Thong tin két

{lau doan thiic dnan Dong cd s¢

|‘| Poan video thit n-1 |'| Poan video thit n | I lBoan video (hu‘n+l| I

Thong tin diu
nhém dnh

'l GOP#p || GOP#p+1 [ | GOP#tp+2 | | GOP#p+3 | | GOP#p+4 |

Thong tin ddu
khung énh

I'| Khung! || KhungB || KhungP || KhungB || Khungl |

nng tin
diu ming

/

/

/

"|MB |MB [MB |[MB [MB |MB [MB | MB |MB |MB |MB | MB [MB |
MB= Macroblock

| Thude tinh MB | Vector chuyén dong |Y ‘ Y |Y } Y |Cr B

Hé s DCT | EOB

|
|
| Khoi 8x8 diém chéi
|
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B0 mi hoa MPEG tiéu biéu

Video

4:2:2
4:2:0

Diéu khién tée d6 bit

Bang lvong tir

DCT Luong .| M héa
tir hoa "| entropy

Y

Khuyéch Video nén

k4

Y

dai dém

- Xace dinh veetor
chuyén déng <

B Giai lvong

tir hoa

+ Y
IDCT

Anh du . Anh so
doan [ sanh
'y
A J Vector chuyén déng
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B0 mi hoa MPEG tiéu biéu

IDCT

Vao,| VLD | | Gidilwngti | |
v
B6 mi hod Hé s6 DCT
udc doan

C4c vectd chuyén déng
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T4i lap trat tur
+ » khung anh
Udc dodn | Luu trit khung
chuyén d6ng anh tham khdo
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Ung dung MPEG trong truyén thong da
phuong tién
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Ung dung MPEG trong truyén thong da
phuong tién
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Ung dung MPEG trong truyén thong da
phuong tién
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