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1
LOI MO PAU

Ngay nay, nhu cau lién lac cia con ngudi cang tro nén
phd bién va rong khip, cac yéu cau vé loai hinh dich vu théng
tin ngay cang phong pht. Piéu nay doi hoi cac thiét bi ciing
nhu cac dich vu lan truyén thdng tin phai phat trién dé dap tng
duoc sy nhanh nhay, chinh xac cua thong tin. Tuy nhién cac
dich vu nay lai chiém rat nhiéu bing thong duong truyén Va
d6i khi chat luong thong tin khong dugc tét do nhiéu cac yéu
t6 khach quan tac dong dén. Bé s dung mot cach hiéu qua
nhét co s ha tang vién thong, ky thuat chuyén mach goi di ra
doi. Trong céc hé thdng thong tin thoai, yéu té mat mat goi tin
c6 anh huong rat lon dén chat luong dich vu. Co rt nhiéu giai
thuat voi muc dich giai quyét van mit goi duogc &p dung ¢ bd
phat dé tao du thura cho viée mat goi, hodc & b thu dé che dau
cac goi bi mat. Cac b xtr Iy nay duoc goi chung 1a Codec.
M&i Codec lai c6 mot dic diém riéng, bu dép cho nhau nhung
tuu trung lai la cén bang dugc gitra yéu to bang thong yéu céu
va chét luong goi tin sau qua trinh giai ma. Dé 1am rd mot khia
canh cia van dé nay, toi da lya chon vigc tim hiéu ILBC
Codec, danh gia yéu t6 chdng mat mat goi tin cua nd va so
sanh v&i mot sé Codec tuong tu khac.

Bb cuc bai luan van dugc chia thanh 4 chuong, véi ndi
dung cbt 13i tap trung vao 3 van dé chinh:
- Phén 1: Gi6i thiéu tong quan vé mi hoa tin hiéu 4m thanh
trong cac hé thong thong tin thoai.
- Phan 2: Trinh bay khai niém vé& bo ma héa va giai mi tin
hiéu thoai no6i chung va iLBC Codec nbi riéng. Céac thuat toan
xtr 1y tin hiéu thoai dya trén ma héa dy doan tuyén tinh va qua
trinh thyc hién viéc ma hoa, giai ma tin hiéu ciia iLBC Codec.
- Phan 3: Panh gia kha ning chong lai mat mat goi tin clia cac
Codec, cu thé 1a phén tich cac dac trung ctia iLBC Codec vé
ky thuat ma hoa, giai ma nham bu mét géi trén duong truyén
thoai. Cubi cung 1a danh gia dinh luong kha nang bu mat g0i
ctia cac Codec bang thuc nghiém, thyuc hién trén phin mém mo
phong Matlab va Simulink.



CHUONG 1 - TONG QUAN VE MA HOA TRONG HE
THONG THONG TIN THOAL

1.1. Am thanh thoai va qua trinh s6 hoéa tin hiéu am
thanh
1.1.1. Am thanh thogi
Am thanh 14 cac dao dong co hoc cua cac phan tir, nguyén
tr hay c4c hat vat chét lan truyén trong khong gian, duoc cam
nhan truc tiép qua tai ngudi boi sy va dap vao mang nhi va
kich thich b6 ndo. Tin hiéu 4m thanh dugc chia thanh 2 loai
dya trén dai tan:
- Am thanh dai tan co s& (&m thanh thoai): dai tan tir 300
Hz dén 4 kHz.
- Am thanh dai rong: c6 dai tan s6 tir 100Hz - 20kHz.
Trong bai luan vin chi dé cap dén am thanh thoai.
1.1.2. Sé hda am thanh thogi
Dau tién, tiéng noi duoc microphone bién ddi sang tin
hiéu dién ¢ dang twong tu. Dé giam luwong dir liéu can thiét
tuong tng vai s6ng am, tin hiéu dugc cho qua bo loc thong dai
trong khoang tan sé tir 300 Hz dén 3,4 kHz. Sau do, tin hiéu
nay duoc bién dbi sang tin hiéu s6 bang bo bién d6i A/D ding
ki thuat diéu ché xung ma PCM véi tan sb lay mau 1a 8kHz va
m4 hod mdi mau bing 8 bit. Do d6, ludng tin hiéu sb sau khi
dugc bién d6i c6 toe do 64kbps.

K000 linds

8 hit/mdu

64 kbps

a FPr R LPC '
. . Bé chuyén déi L
Bq loc thong AT
p A/D — ;
independent
Loge tin hifu trong

4
Tin higu s6

khodng tir
(300Hz — 3.4kHz)

B{ md hod thoai

20,30 ms block
Hinh 1.1 — Sé héa va ma héa tin hiéu thogi
1.2. Tong quan ve hé thong thong tin thoai
1.2.1. Gigi thigu vé h¢é thang thong tin thogi
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Hé thong thong tin thoai 13 mot tap hop tit ca nhitng
thanh phan tham gia hinh thanh nén mot mé hinh truyén —
nhan cac tin hiéu am thoai.

1.2.2. C&c yéu té dnh hwéng dén chdt lwong trong hé
théng thong tin thogi

a. Dg tré (Delay)

b. Su bién thién do tré (Jitter )

c. Swmat mat goi tin (Packet Losses)

1.3. Ma hoa — giai ma tin hiéu am thanh trong hé théng
thong tin thoai

1.3.1. Chikc ning ciia bg ma hoa — gidgi ma trong hé thang
thoai

— M| ————>| Ma héa
Tiéng ndi i hoa uaio Bit Stream
thoai Luong tir

A4

— Giai ma
L . Audio Bit Stream
Tiéng noi
thogi

Hinh 1.4: So' do6 khéi don gian hoa cia b ma hda — giai ma
thogi
1.3.2. Cdc phwong phdp ma hoéa am thogi
1.3.2.1. Phuong phdap ma héa dang séng (Waveform coding)
a. M4 hoa trong mién thoi gian:
» Ma héa diéu ché xung ma PCM
> Ma hoa dir dodn — diéu ché xung ma sai phan DPCM
> M4 hoa du dodn thich nghi — diéu xung ma sai phan
thich nghi ADPCM
b. Ma hoéa trong mién tan sé
1.3.2.2. Phirong phdp ma héa tiéng ndi Vocoder
» Nguyén ly md héa Vocoder dua trén bd md phong hé
thong ngudn phat &m cua con ngudi, tao ra 4m thanh tiéng
noi tir tap cac tham sd.
1.3.2.3. Phwong phap ma hoa lai (Hybrid coding)
» Sir dyng m6 hinh phat @m cta nguoi tuong ty nhu
Vocoder, nhung st dung céc tin hiéu kich thich.
1. 4. Panh gia chit lwgng 4m thanh thoai

Kénh

truyén
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1.4.1. C&c yéu cdu doi véi mgt bé ma hoa am thogi
> Téc do bit thap, chdt heong thogi cao
> Cuong dé manh ¢ trong kénh truyén nhiéu
> Kich thuwéc bé nhé va dg phire tap tinh toan thap
> D¢ tré ma hoa thap va khd nang cat bé khodng lang
1.4.2. Céc tham sé lién quan dén chat lweng thogi
> Tham s¢ ddnh gid cuwong do am heonglton hao tong thé
OLR (Overall Loudness Rating).
> Détre, tleng vong (echo), cat nguéng (clipping).
> Cac tinh chdt lién quan den d¢ nhay tan so.
> Nhiéu xuyén am, nhiéu nén.
1.4.3. Cdc phwong phdp dinh gid chét lwong thogi phé bién

Panh gia -
chit lwong thoai

1 \

. Phwong phap chia quan B - Phwong phap khach quan
Anh xa

\
Panh gid khong tac dong @o tdc dong

H

Phwong thikc Phwong thire Ph“"f“gth"‘:c
dwa trén tham sé dwa trén tin hiéu dwa trén so sanh
Hinh 1.6 - Phan logi cdc phwong phdp danh gia chat luong
thogi

a. Cdc phwong phdp danh gia chu quan:

Viéc danh gia MOS gdm 12-24 nguoi tham gia ling nghe
riéng biét, va dua ra thang diém tir 1-5. Sau d6, trung binh
cong diém cua timg nguoi chinh 12 gia tri MOS.

b. Cdc phwong phdap dinh gid khdch quan:
e Phuong phap danh gia cé tac dong (Intrusive
method): dwa trén viéc so sanh tin hiéu thoai truyén dan
vGi mot tin hiéu chuan da biét. M6 hinh chinh cua phuong
phép nay nhu sau:



Tin hiéu thoai
ban diu

Tin hiéu thoai
suy hao

Module caAm nhan
sw chuyén doi

Module cam nhén
sw chuyén déi

Module
danh gia

Uéc Iwpng
suy hao

Hinh 1.7 — M6 hinh danh gi chat lwong thoai ¢é tac déng

e Phwong phap danh gia khong tac dong (Non-
Intrusive method): Pic trung ctia phuong phap nay c6 thé
ké dén do6 1a phuong phap danh gia st dung md hinh E (E-
model). Anh xa giita R-factor cua E-model va MOS score:

R Mire dd hai long MOS
100 clla ngudii sir dung
Gia tri mac dinh

24 Réit hai lon a4
30 & 43
0 Hai long 4.0
70 M&t s6 nguwdi khang hai long 16
60 Nhigu ngui khdng hai long 21
50 Hau hét khang hai long 26
0 Khong khuyén nghi 1.0

Hinh 1.8 — Anh xa thang diém giita R-factor va MOS

Ngoai phuong phiap MOS dugc ké ra o trén, cd thé sir
dung phuong phap tdng quat, 4p dung cho nhleu truong hop
danh gia sai s6, d6 1a phuong phap tinh sai s toan phuong
trung binh MSE (Mean Squared Error) dé danh gia chat luong
tin hiéu. MSE c6 mét diém giéng véi phuong phap danh gia
khach quan khéng tac dong (Intrusive method), d6 1a déu so
sanh giita tin hiéu ban dau va tin hiéu sau khi suy hao bai qua
trinh truyén trong hé théng. Tuy nhién, MSE hiéu qua hon
trong viéc danh gia chi tiét vé kha nang chdng mat mét gai tin
thoai sau khi nhan duoc cua hé thong.



CHUONG 2 - ILBC CODEC

2.1. Giéi thiéu vé iLBC Codec va ky thuat xir ly tiéng noi
dwa trén ma héa dw dodn tuyén tinh
2.1.1. Gigi thi¢u iLBC Codec

iLBC (internet Low Bitrate Codec) 1a mot bo ma hoda —
giai ma tin hiéu am thanh thoai, thich hgp sir dung trong cac
dich vy thoai trén nén IP (VolIP). Codec gilp cai thién chat
luong thoai tot hon trong mang IP khi xay ra cac van dé vé tré
hodc mét goi tin, bang tinh niang chéng mat mat goi tin trén
duong truyén. iLBC duoc thiét ké cho méi truong thoai bang
tan hep, voi tan sé lay mau 1a 8 kHz. N6 ciing sir dung phuong
phap ma hda du doan tuyén tinh doc lap theo khéi (Block-
independent Linear Predictive Coding) va hd tro hai loai frame
cua chudi tin hiéu véi kich c&: 20ms ¢ toc do 15,2kbps va
30ms & téc do 13,33kbps.
2.1.2. Ky thudt xa ly tiéng noi dwa trén ma hoa dw dodn
tuyén tinh
M6 hinh d dodn tuyén tinh

Cudng hgng

(Vocal tract) T e 9_
\‘; i~ e
Tiéng ndt

- Déy thanh
(Veced Cord)
Khéng khi

Hinh 2.3 - M hinh vdt ly ciia co quan phat am nguoi
MOoi quan hé gitta md hinh vat ly va mé hinh toan hoc
nham mo phong céch tao tiéng noéi nguoi:
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Bé may phat am (Cuong hong) <=> H(2) (Bé loc LPC)
Khong khi <=> u(n) (Kich thich)
Dao déng cua day thanh am <=> V (Am hizu thanh)
Chu ky dao dong cua day thanh am <=>T (Chu ky cao do)
Phy &m sét va phy am bat <=> UV (Am v6 thanh)
D6 Ién khong khi <=> G (D6 loi)

T = pitch period

Innovations

impulse train |
v wu(mn) sn)
H(z)

v Speech Signal

b LPC Filter
. +

white noise

Hinh 2.4 - M6 hinh téng hop tiéng néi bang phirong phip LPC
Ky thugt phan khung Framing, Overlap-Adding trong xi 1y
tin higu tiéng ndi

window
"\
y(n)
NWNA /\fhmw ﬁ& \I\MJHQ qﬂ /‘ r’\
™ U g jmeim L' Ul |/ W‘[[/w
—al
N :kl’}:h thudc cua frame N - -
m : s0 luong frame N
YR} Ym+1(Nn)

Hinh 2.5 - Phan tich tin hiéu tiéng noi thanh céc frame
Phwong phdp phén tich ma héa dw dodn tuyén tinh

Tin hi¢u tiéng noi thay doi theo thoi gian, ing véi mot
doan tiéng n6i ngan (goi la segment hay frame) tleng no6i dugc
xem la tin hiéu dung. Xét mot frame tiéng néi, tiéng noi dau ra
dugc mo ta bang cong thuc [2, tr. %10]

s(n) = Gu(n) — Z a,s(n —k)

k=1
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Véi ax 12 hé s du doan tuyén tinh. M 12 bac du doan.
Goi s(n) la mau hién tai cua tieng ndi dugc dy doan tuyen
tinh tr M mau qua khtr cua tieng noi.
J'a
i(n) = Z a,s(n — k)
. . . L X
Do sai léch e(n) gitra mau tieng ndi thuc va mau dy doan sé la:

n
e(n) = s(n) — 5(n) = s(n) — Z aps(n — K)
k=1
Tong cua sai léch du doan binh phuong cua ca frame duoc
tinh nhu sau:
J‘a
E= Z e’(n) = Z[ s(n) —Z a,s(n—k))?
n 1 k=1
Phwong phap ma hoa CELP
e M0 hinh ma héa CELP

Input speech samples

Preprocessing

LP analysis

Fixed eodehnok «

e quantization
search interpolation
TPC info L

Adaptive ¢ Synthesis filter
r codebook —|>-—‘

A4

LPC info

Perceptual
weighting

T Fixed codebonk

scarch

Encoded bit stream of payload bytes

Hinh 2.7 - B6 m& héa CELP
e M0 hinh giai ma CELP



Code index sign

Decoded

samples

Fixed
codebook
. Ge
Gain Gain L
parameters ? Synthesis Post High-pass
Pitch delay J‘p filter filter filter
Adaptive I: A Y [
—
codebook
LSP -
—> LP filier
extraction

Hinh 2.8 - B¢ giai m& CELP

2. 2. Quéatrinh ma hoa iLBC Codec (Encoder)

2.2.1. Téng quan vé quéa trinh ma hoa iLBC Codec

PAau vao caa bd ma hda theo tiéu chuan 14 tin hiéu PCM
dugc ldy miu déu ¢ tan sb 8kHz, ma héa mdi mau véi 16 bit.
Tin hiéu dugc chia thanh céac block chira 160/240 mau tuong

ung vai cac frame la 20ms/30ms.

MSi block lai dugc chia thanh 4/6 block con (sub-block)
lien tiep nhau (twong wng véi frame 20ms/30ms), moi block

con c6 40 mau.

0 38 79 119 159

e +

| 1 | 2 | 3 | 4 |

e s s s s s s s s s s s e s s - - —— - +

20 ms frame

0 39 79 119 159 199 239
o o e e e e e o
| 1 | 2 | 3 | 4 | 5 | 3 |
e et e —— +

30 ms frame

Hinh 2.9 — Phan chia mau trong mét frame cua thugt toan iLBC
2.2.2. CAc nguyén tic ma hoa ‘
iLBC Codec dugc ma hoa theo so d6 sau:
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Gipng noi
(Pch)
LPC laverse Filter —>) sg::'jﬁ:’g‘ - F"‘“;';;“i‘:;’m” —;B"““;:c:‘::’m“
1] —
LPC Analysis and
Qe 1l
Packetizing :>
Goi tin
gui di
Hinh 2.10 — So' dé ma hoéa cua iLBC Codec
speach > | 1. bra b | = | 2. 1 | => 1 5. Ana | > | 4. Start Sel | ->| 5. Sealor Qu | ->
s 16 C8 Search | -> | 7. packetize | - payload
L .
sub-frame 8..2/4 (20 ms/30 ms)
Hinh 2.11 — Cac bwéc ma hda cua iLBC Codec
2.3. Quatrinh giéi ma iLBC Codec (Decoder)
2.3.1. Tong quan vé qua trinh giai ma iLBC Codec
So d6 tong quan qué trinh giai ma iLBC Codec:
g:‘,:::‘; > Fu”;‘:;;g [Back ]—)ec‘odmg —— Pitch Enhancer |——LPC Synthesis Filter —>

1T —T T Giong nei
d& gidi mé&
I

——| Depacketizimg

Goi tin tu

mang guf tai
B A e ~ N
Hinh 2.13 - So do giai mé cua iLBC Codec
B + domcmmeond L s 1 #emcsmmescaaaay L TR TR S
payload -» 1. Get para | -» | 2. LPC | -> | 3. Sc Dequant -» | 4. Mem setup| -> | 5. Construct res [-------3
R et decccacans #esccccccccanaany | #eeeeemcecaaas + fesssssssscsacsanann |
e e B S e
Sub-frame @...2/4 (20 ms/30 ms)
T LT + frmemmmmmna + Frmmmmmmmen -
-» | 6. Enhance res -» 7. Synth | -» | 8. Post Process | -----------oo-a- » decoded speech
e P T 1 L et 4 e ettt 3

Hinh 2.14 — Cdc buéc giai ma cua iLBC Codec
2.3.2. CA&c nguyén tdc gidgi ma
Buoc 1: Xay dung bg loc LPC.
Bueéc 2: Xay dung trang thai khei dau.
Bugc 3: Thuc hién lién tuc viéc kich thich giai ma.
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Buéc 4: Gidi mad bang ma thich ing nhiéu giai doan: xay
dung tin hiéu kich thich duoc gidi ma.

Buwéc 5: Che gidu goi tin mat mat (Packet Loss Concealment).
Budérce 6: Tang cuwong residual signal:

Sau tat ca 6 budc trén, tin hiéu s& dugc khoi phuc tro lai nhu
lac ban dau ¢ phia bén gui di.
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CHUONG 3 - PANH GIA KHA NANG CHONG LAl
MAT MAT GOI TIN TREN PUONG TRUYEN THOAI

3. 1. Khai ni¢gm chéng mat mat géi tin trén dwong truyén
thoai

La kha ning str dung cac phuong thire dé chdng viéc
mat goi xay ra. C6 2 phwong thtrc: giri kém goi tin va che giau
goi tin bi mat.
3. 2. Phan loai k¥ thuat chéng mat mat goi tin
3.2.1. Ky thugt phuc hai mdt goi tir phia g

K3 thuat nay c6 thé phan chia nhu theo hinh duéi day:

Khaéi phuc mat g1 0

phia phéat
v v v v
Redundacy Sira 161 FEC

Xen ke gdi Truyén lai
géi

{Media dependent) (Media independent)

Hinh 3.1 - Phan logi ky thudt phuc hoi mdt géi tir phia phat
a. Truyén goi lgi
b. Sira 16i phia trwéc (FEC-Forward Error Corection)
c. Ky thugt sdp xép xen ké (Interleaving)
3.2.2. Ky thugt bu mat géi tr phia nhgn
Ky thuat nay tao ra su thay thé goi bi mat boi goi twong
tu nguyén ban.
a. BU madt g6i bang ky thugdt chén (Insertion)
Co ché khdi phuc mat géi nay c6 céc loai:
Voice packets € 6 17

11 12 ] 13 | 14 | 15 'Tost Lost T 18 | 19 | 20
I I
X '

- e ~ P . ,l_f - 'x_ ']
(a) Cdc goi nhan duge ¢d chi thi mat goi
‘ 11 ‘ 12 ]| 13 14 | 15 I'Nhicu Nhidu | 18 ‘ 19 | 20~ ‘
(h)  Khai phuc bang thay thé mhidundn T '
12 ] 13 TS

‘11

14 | 15 | Is

(c) Khdi phuc bing lap lai géi trude d6
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Hinh 3.5 - Ky thugt phuc hoi mdt goi tir phia thu theo co ché chén
b. Bu mdt goi dwa vao mé hinh LP

Ky thuat nay dung mé hinh du doan tuyén tinh LP
(Linear Prediction) ctia qua trinh tao tiéng noi.

Pitch
p| detector
Past samples
x{m) 1 Pitch perind P
~ Reconstructed
Prediction c(n) Excitation e(n) Synthesis signal
filter Residu ‘T generator at filter A
= :
ry signal Excitation X { n)

signal
LP cocfficients
ali)

LP analysis

Hinh 3.6 — So do thugt toan bu mat g6i duwa vao md hinh LP

¢. BU mdt g6i dung du dodn tuyén tinh d@é quy
3.3. Panh gia kha ning chéng lai mat mat goi tin cha
iLBC Codec
3.3.1. Phan tich kha ning chéng mat goi tin ciia iLBC Codec
a. Mé& hoa dw dodn tuyén tinh dai han theo khung dc lap

Ban chit cua codec 1a ma hoa du doan tuyén tinh (LPC)
va mé hda tin hiéu suy hao (residual signal) dua trén block st
dung mot bang méa thich tng (codebook) (giéng ky thuat
CELP).

iLBC sir dung mét bang mé thich ung duoc gan véi trang
thai khai dau cac doan da duoc giai ma, doc lap véi viéc tiép
nhan hoic viéc mit géi tin trude do.
b. Chen va ma hda trgng thai khgi dau

Ddi v6i phuong phap ma hoa tuyén tinh dai han doc lap
giita cac frame thi viéc mé hoa trang thai khoi dau kha 1a quan
trong, vi trang thai khoi dau s& chira dyng it nhat mot tan sb
pitch pulse quan trong.
c. Mahéa

Qua trinh mad hoa Codec theo ting frame véi 160/240
mau/frame, va cac frame nay dugc doc 1ap véi nhau trong sudt
qua trinh xir ly cua hé thong.
d. Gigi ma
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Diu tién, bo giai ma giai ma trang thai khoi dau, tiép do
1a cac subframe trugc (theo thoi gian) va cudi cung I1a cac
subframe sau (theo thoi gian). Trudc khi loc tong hop, bo ma
hoa thyc hién loc sau tan s6 co ban (pitch post filtering) trong
vung residual signal. Khi mét goi tin khong nhan dung thoi
diém da dinh, qué trinh chéng mat mat goi tin (Packet Loss
Concealment) duoc thyc hién. Viéc chong mat mat nay ciing
dugc thuc hién trong mién kich thich LPC.

3.3.2. Phuwong phdp dinh gid khd ning chéng mat mat goi
tin cia iLBC Codec
a. Phwong phap danh gia

Str dung phuong phép sai sd toan phwong trung binh
MSE (Mean Squared Error). MSE la mot khai niém trong
thng ké hoc, nghia 1a sai sb toan phwong trung binh, cia mot
phép udc luong la trung binh cia binh phuong céc sai s, tac
1a sy khac biét gitra cac udc lugng va nhirng gi dugc danh gia.

1 ‘
MSE latrung binh;E?:l cuiabinh phuong cic sai so

(¥, —¥,)%. Pay 1a dinh luong d& dang tinh dugc cho mot
mAu cu thé.

Nhu vay, ¢6 thé néi don gian rang viéc danh gia kha ning
chéng méat mat goi tin cua iLBC Codec bang phuong phap
MSE chinh I dya vao sy so sénh giira file ban dau va file sau
khi truyén qua hé thong truyén tin thoai. D& dang nhan thay la
néu trén duong truyén xay ra 16i, cac goi tin bi mat mat hoic
khong dén dwoc bén nhan, thi tin hiéu thoai ban dau va tin
hiéu sau khi giai ma s& c nhitng sai khac nhau vé mit thudc
tinh. Cong viéc danh gia bay gio bang phuong phap MSE 14 so
sanh cac thugc tinh nay cua cac tin hiéu trude va sau dé dua ra
nhan dinh. D6 léch vé thudc tinh giita tin hiéu ban dau va tin
hiéu sau giai ma cung véi ti 16 mat goi twong ung s& noi 1&n
dugc kha nang bu mat goi cua Codec. So do thuc hién viéc
danh gia nhu sau:

Tin hi¢u khéng bi mdt géi

f

Tin hiu Bitstream

are. | e~
thoai Miahéa | Giai ma Pénh gid bing

phén tich mau
S Gia lap iar o
Tin Fﬂ_e!..!” mAt goi tin Giai ma Tin hiéu suy hao do mdt géi
tham chiéu

Pénh gia cam quan
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Hinh 3.10 — So d6 ddanh gid khd ndng chong mat goi cua
Codec theo phuwong phap MSE
b. Cdc buwéc mé phong va danh gia

Bit dau

Gia lap mat g6i theo céc ti 1& 5%,
10%, 15%, 20%, 50%, 80%

\4

Thuyc hién bu mét goi
& phia giai ma

I

So sanh c&c mau cua tin hiéu
thu duwgc va tin hiéu ban dau

Hinh 3.11 — M6 phdng qué trinh chong mdt goi tin

c. Nhgn xét

Viéc danh gia dinh lwong kha ning mat mét goi tin véi
phuong phép danh gia cam quan khong cho két qua lwong hoa
chinh xac. Do véy qua trinh thyc nghiém s& chi dya trén
phuong phép danh gia bang phan tich mau. Phuong phap danh
gia cam quan chi dé kiém tra lai phuong phap danh gia phan
tich mau.
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CHUONG 4 —- PANH GIA BANG THU'C NGHIEM

Pé phuc vu cho viéc dénh gia bang thuc nghiém, toi sir
dung céc cbng cu sau:
- Phan mém Matlab d¢ tinh toan, gia lap.
- Chuong trinh ma hoa va giai md tin hi¢u &m thanh sir
dung giai thuat iLBC, G.711.
So d thyc nghiém nhu sau:

Mét frame
ngdu nhién

——| Encoder Decoder | —

L s Tin hié
Tin hi¢u Tin hiéu Tin hiéu ;lozu
P Bit stream Bit stream j

(d& mét géi)

Hinh 4.1 - Sor d6 khéi thuc nghiém viéc mdt gai tin
Qua trinh thuc nghiém dugc lam theo cac budc sau:

- Sir dung ung dung Simulink md phong mét hé théng ma
hoa va giai ma file Am thanh sau khi d lam mat goi tin mot
cach ngau nhién.

- Cé4c gi trj gdi tin bi mit duogc tinh theo phan trim sb mau
trong goi tin ban dau, lan luot 12 5%, 10%, 15%, 20%,
50%, 80%.

- Sau céac budc trén, tat ca cac gia tri do dac duoc tir s6 luong
goi tin bi mét anh huéng t6i s6 mau/frame caa am thanh
ban dau va am thanh sau khi duoc khdi phuc s& duoc tinh
toan gia tri sai s6, dua theo cong thuc sai sé trung binh binh
phuong MSE (Mean Squared Error).

- Panh gia va v& biéu do6 so sanh dua trén céc gia tri MSE
thu duoc & trén.
4. 1. Qua trinh thuc hién

Thuc nghiém duoc thuc hién trén file &m thanh thoai ban
dau 1a file PCM, c6 dinh dang .wav, duoc ma hoa déu 16 bit
vai tan s6 lay mau 1a 8kHz, tén I1a Speech.wav.

File thuc nghiém s& duoc mé hoa ¢ dang frame 30ms dbi
véi iLBC Codec (Do iLBC hd trg hai loai kich c& frame la
30ms va 20ms). So d6 md phong ma hda va gia lap mat goi
duoc thuc hién trén Simulink nhu so dd sau:
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CMO_1 e

RN ! e canf BT Jonesc aom
G e BT

Lossy Chame G711 Gocoder

G.711 Demo

‘Corfguratin

o Doubis-dickta change lossrate

Decoded

enwss PR )
=

ToMatmeda Fi

Lossy Crunel
ILBC Ercoder LEC Decader

Internet Low Bt Rate Codec (ILBC) Demo

File 4m thanh ban dau s& dugc dua dong thoi qua 2 bo ma
héa tuong tng voi 2 Codec G.711 va iLBC. Pau ra cia 2 bo
ma hoa nay la cac chudi bit stream, dugc dwa qua module gia
lap mét goi (Loss Channel) véi ti 16 mit g6i co thé tay chinh.
Ung Vi ting ti 1é mat géi tin, bo giai ma cua 2 Codec s& cho
ra cac file &m thanh da dwoc bu mat géi twong Gng.

Thuc hién nhap céc ti 1& phan trim mat goi vao cua sb
Lossy Channel dé thu dugc cac file 4m thanh dwoc giai ma
twong tng. Mai file thu duoc s& duoc dit tén theo mot nguyén
tac chung. Vi du, tng véi ti 16 mat goi 1a 20% thi file giai ma
cua iLBC Codec thu dugc s& la ilbc20 1.wav, cia G.711
Codec s& 1a pcm20_1.wav. Phan “_1” trong tén cua file giai
ma 14 tht tu thuc nghiém giai ma (1an mot 1a «_ 17, 1an hai la
“« 2.

V6i hai file 4m thanh dau vao, st dung phan mém Matlab
dé phan tich cac mau trén hai file d6 va tinh gia tri MSE giira
chang:

To Mhitmeda ik
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[# Editor - D:\Dropbox\LUANVAN\demo\msecalculate.m

fftcompare.m

msecalculate.m +
clear
clc
run=1;
codec="ilbc';

addpath ('D:\Dropbox\

x =

UANVAN\demo') ;

wav'):

audioread (" spee

x=abs (fft (x)):
maxx=max (x);
length = length(x);

packetLoss=[5,

for

10, 15, 20, 50,
i=1:48
loss=packetLoss (i)

filename=strcat (codec,numZstr(loss), "

v = audioread(filename):
v({length + l:end) = []:
y=abs (£ft (y));

MSE = sum((y - %)."2)/length;
MSE = MSE/maxx * 100;
disp (streat (codec, '

',num2str (run),

',filename,"; ',

num2str (loss), ': ',

'owav'

)i

num2str (MSE) ) ) ;

) Hinh 4.3 — Tinh gia tri MSE cua 2 file &m thanh
Keét qua caa qua trinh thuc nghiém

Céc gié tri MSE thuc nghiém thu duogc ¢ bang dudi day:

LAN 1 LAN 2 LAN 3 TRUNG BINH
PLR | G711 | iLBC | G.711 | iLBC | G.711 | iLBC | G.711 iLBC
5% | 33.178 | 359 | 34.0962 | 3.963 | 33.4435 | 4.782 | 335726 | 4.1117
10% | 34.4731 | 10.3979 | 35.4731 | 8.6858 | 32.6413 | 6.5793 | 34.1958 | 8.5543
15% | 37.0358 | 8.2565 | 39.9381 | 9.0378 | 36.1626 | 9.2011 | 37.7122 | 8.8318
20% | 42.8885 | 17.8741 | 41.2652 | 10.1482 | 42.4233 | 19.5354 | 42.1923 | 15.8526
50% | 57.6702 | 39.0521 | 54.3549 | 23.03 | 58.7473 | 32.9715 | 56.9241 | 31.6845
80% | 71.1384 | 48.4524 | 72.9959 | 47.7667 | 73.5138 | 51.2692 | 72.5494 | 49.1628

Két qua cudi cung thu duoc duoc md ta & do thi dudi day.

Céc thanh phan phéan tram mat goi duoc biéu dién & truc
hoanh, truc tung la cac gia tri MSE tuong tng. Cac gia tri mat
goi lan luot 1a 5%, 10%, 15%, 20%, 30% va 50%.
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SO SANH KHA NANG CHONG MAT GOI CUA G.711
CODEC VA ILBC CODEC

G711 iLBC

100
90
80
70
60
50

MSE (%)

40
30
20
10

5% 10% 15% 20% 50% 80%
PACKET LOSS RATE (%)

Hinh 4.4 — Két qua thuec nghiém kha néng chong mdt goi
cua G.711 Codec va iLBC Codec

Nhin vao dd thi ta c6 mot sd két luan sau:

- Trong diéu kién mat mat gdi tin cang nhiéu (tr 5% dén
80%, tinh tir tréi qua phai), thi d6 thi c6 xu hudng di 1én trén,
hay gi4 tri sai s6 trung binh binh phuong MSE cuia cac Codec
cling tang 1én, tic 12 kha nang khoi phuc cac frame bi mat cua
cac Codec s& giam dan theo phan trim mét goi.

- Trong diéu kién mét goi dudi 15%, gia tri MSE cua ting
Codec chénh léch nhau khdng nhiéu (dd thi khong di 1én qué
nhanh), diéu d6 c6 nghia Ia khi lugng goi tin cua tirng Codec
bi mat dudi 15%, kha ning khoi phuc cua Codec hoat dong
tdt, cac goi tin duoc phuc hdi gan gidng véi goi tin ban dau
nhat. Khi ti 16 mat goi trén 15%, do thi co xu hudng di 1én
nhanh hon.

- Xét vé téng thé thi gia tri MSE cua iLBC Codec thip hon
ciia G.711 Codec, du ¢ diéu kién mit goi nhu thé ndo. Vi dy, &
1an thuc nghiém thtr nhat:

+ Ti |é ma"it gél 5%: MSEG_711(33.178) > MSEiLBc(3.59)

+ Ti 16 mit gdi 10%: MSEg 711(34.4731) > MSEi_sc(10.3979)
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Do d6 c6 thé ndi ngoai wu diém tde do bit i dung thap hon,
kha nang bu mat gdi cua iLBC Codec ciing tot hon G.711
Codec.
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KET LUAN

Viéc tiét kiém bang thong duong truyén va nang cao
chat lugng hé thong thoai 1a diéu quan trong ma cac nha san
xuat thiét bi, nha cung cip dich vu can phai quan tam. Tuy
nhién, khi truyén thoai trén mang chuyen mach goi, do thoai la
dich vu thoi gian thuc nén nd yéu cau thoi gian tré va ty I¢ mat
goi rat thap. Mat goi 16n xay ra lam chét luong hoi thoai kém
di, gay kho chiu cho nguoi st dung. Vi vay, viéc nghién cau
va ap dung cac bién phap dé chong mat mat goi tin, nang cao
chat lwong hé théng thong tin thoai trong mang IP 1a diéu rat
can thiét.

Qua qué trinh tim hiéu, luan vin di thuc hién dugc mot
sb cong viéc sau:

- Trinh bay ly thuyét vé hé thdng théng tin thoai, céc
yéu t6 anh huong dén chét lugng truyén dan thoai, cling
cac phuong phap danh gia chit lugng tiéng ndi chi quan
va khach quan.

- Trinh bay vé hai ky thuat ma hoéa tiéng noi thuong
dugc dung trong mang IP: CELP va LPC.

- Tim hiéu duoc thuat toan ma hda, giai ma va phan tich
dugc kha nang chdng mat goi cia iLBC Codec.

- Panh gia dinh lugng kha ning chéng mat goi cua
iLBC Codec so v&i G.711 Codec biang ngén ngit Matlab
va ung dung Simulink; thuc hién danh gia dinh luong
bang phuong phap danh gia khach quan va kiém nghiém
lai bang phuong phép danh gia chu quan.

Tuy nhién, viéc thuc hién b mat géi méi chi thuc hién
giai quyét déi mat frame, va chi danh gia dwoc kha ning
chéng mit mét géi tin do mit ngau nhién céc frame (packet
loss rate). Do vay, huéng phét trién ciia dé tai trong tuong lai
sé la:

- Thuc hién cac phuong phap danh gid chéng mat mat
goi tin theo vi tri mat géi (packet loss location), kich c& mat
g6i (packet loss size) va miu goi tin bi mat (packet loss
pattern).

- Thuc hién cac phuong phap danh gia do mat géi tin
theo chum (bursty loss).
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