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Abstract: Trinh bay kién thirc co s¢ vé 4m thanh tir ddc diém cua song am thanh dén
tin hiéu 4m thanh twong tu chuyén d6i sang tin hiéu 4m thanh s6. Tim hiéu vé cac giai
thuat nén am thanh va cac dinh dang am thanh thuc té. Nghién ciru ma hoa — nén tin
hiéu 4m thanh ng dung trong phat thanh s6- ma hoa dai con véi t6 hop hé s phan
chia[6, 6, 6, 4, 4] va md phong két qua.
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MO PAU

Su phat trién trong nganh dién tir san xuét cac thiét bi Am thanh chuyén dung va dan
dung déu dua trén cong ngh¢ s6. Khi dung lugng luu tritr va do rong kénh truyén s6 liéu duogc
quan tdm dang mirc, tbc d6 dong sb lidu cia cac tin hidu 4m thanh nay s& c6 du do 16n dé giir
dugc mirc am thanh trung thuc. Tuy nhi€n, mdt kho khan gdp phai do la thoi gian luu triv va
gia thanh cua thét bj s& tang cao. Do do dé giam gia thanh va tdc do luwu trir s6 liéu, mot
phuong phap dua ra 1a nén dong s6 liéu audio s6.

Nguyén tic chinh cta cac ky thuat nén hién nay 1a giam thong tin du thira va khong
can thiét trong cac tin hiéu 4m thanh.M3a ho4 dai con (SBC) duoc phat minh nim 1980 c6 uu
diém ndi bat 13 nén dit liéu v&i hé sb rat 16n nhung van dam bao chit luong tin hi€u cho phép.
Trong thyc té, tuy theo muc dich khic nhau ta phai giai quyét mau thuan giira ty 1¢ nén dir
liéu va chét lugng Am thanh sao cho vin dam bao vé tiéu chuan phat thanh. Chinh vi vay, cac
van d¢ vé nén va ma ho4 tin hidu 4m thanh trong cac thiét bi xr 1y, Iuu trit truyén dan 1a van
dé dic biét duoc quan tdm dbi véi nganh truyén thong ndi chung va nganh phat thanh noi
riéng. Xuat phat tir Iy do d6, t6i chon dé tai “MAa hoa va nén tin higu dm thanh iing dung
trong phdt thanh s6” cho luan vin ciia minh. N6i dung tim hiéu cta ludn vin gdm 3 chuong

s€ 1an lugt trinh bay cac van dé sau:
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Chuwong I: Trinh bay kién thirc co sé vé am thanh tir dac diém ciia séng ém thanh dén
tin hiéu am thanh twong tw chuyén doi sang tin hiéu ém thanh sé.
Chuwong II: Trinh bay vé cdc gidi thudt nén dm thanh va cdc dinh dang am thanh thyec té
Chirong III: Trinh bay md hod — nén tin hiéu am thanh vmg dung trong phdt thanh so-
md hod ddi con véi t6 hop hé sé phadn chia[66644] va mé phong két qua
CHUONG I: KIEN THUC CO SO
1.1- Am thanh [11][6]
1.2.1- Pinh nghia
Am thanh 1 cac dao dong co hoc cua cac phén tir, nguyén tir hay cac hat lam nén vat chat
va lan truyén trong vat chat nhu cac song. Pdi véi thinh giac cua ngudi, Am thanh thudng 1a
su dao dong trong dai tan sé tir khoang 20 Hz dén 20 kHz, cua cac phan tar khéng khi, va lan
truyén trong khong khi, va dap vao mang nhi, lam rung mang nhi va kich thich b nio.
1.1.2- Qua trinh truyén lan ciia Am thanh
Song am thanh tor mot vat thé rung dong phat ra, dugc lan truyén trong khong gian, to1 tai
ta 1am rung dong mang nhi theo dang nhip diéu rung dong cta vt thé da phat ra tiéng, nho
do6 ma tai nghe dugc am thanh.
Trong khong khi, Am thanh lan truyén & dang song doc
Trong chat ran, , Am thanh truyén lan & dang song ngang. Trong moi truong chan khéng 4m
thanh khong truyén lan duoc
1.1.3- Cac dai lwong vat ly ctia Am thanh [6],[11]
1.1.3.1- TAn s6
Tan s6 ciia mot am don 13 s6 1an dao dong cua khi khong khi truyén dan 4m trong mot
gidy. Pon vi do tan s6 1a Hz — Hertz (LIMHz = 1000kHz = 1000000Hz).
1.1.3.2- Ap suit Am thanh
D¢ dao dong cua ap suét cua khi quyén khi bi sdng am thanh tac dong duoc goi 1a ap

suat am thanh. Ap suit 4m thanh hay con goi 1 thanh ap c6 don vi 1a Pascal [Pa] 1Pa= IN/m?.
Trong truong gan, thanh ap bién doi theo ty 1& nghich véi khoang cach ( p = 1) va khong phu
r

thudc vao tan sd
1.1.3.3- Téc dd dao dong Am

Khi c6 tac dong ciia song am thanh, cic phan tir khong khi dao dong xung quanh vi tri
can bang ciia nd. Toc do dao dong ctia céc phan tir khong khi do tac dong ciia 4m thanh goi 14
téc do dao dong am (ky hiéu 1a v [m/s]).
1.1.3.4- Cong suit Am thanh
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Cong suit am thanh 13 ning lwong 4m thanh di qua don vi dién tich S [m?] trong khoang
thoi gian mot gidy. Cong sudt 4m thanh cé thé tinh bang cong thirc
P=pvS
1.1.3.5- Cuwong do am thanh
Cudng d6 am thanh 14 cong sudt 4m thanh di qua mot don vi dién tich lem? dat vudng

gdc v6i phuong truyén am trong mot don vi thoi gian

| =—=pv
S p

1.1.4- Qua trinh cam thu cia tai nguwdi d6i véi Am thanh

Tai nguoi c6 thé nghe duwoc 4am thanh trong dai tan so tir 20Hz + 20.000Hz. Nguoi gia nghe
tiéng thanh kém hon nguoi tré. Ta c6 thé phan biét dugc 130 muc thanh ap khac nhau, mdi
mirc cach nhau 1dB. Tai ngudi nghe nhay véi cac tan sé trong khoang 500Hz + 5000Hz.
1.1.5- Cac yéu t6 anh hwéng dén Am thanh.
1.1.5.1- Suy giam ning lwong trén dwong truyén lan.

Khi cac nguon am c¢6 kich thudc nho hon nhiéu so véi bude song thi déu co thé coi 1a
nhitng ngudn 4m diém. Ngudn am diém : mdi khi khoang cach ting gip doi thi thanh 4p giam
di mot ntra hodac muc thanh ap giam di 6dB

Khi c¢6 nhiéu ngudn 4m diém ndi tiép nhau thanh mot tuyén dudng sé tao thanh ngudn 4m
tuyén , khi khoang cach tang gip doi thi n6 chi giam 3dB.

Céc ngudn am dang nhu mdt mit phing thi goi 1a ngudén am dién. Trong truong gan cua
cac ngudn 4m dién c6 mit bic xa mirc 4m hau nhu khong suy giam theo khoang cach
1.1.5.2- Anh hwéng ciia thoi tiét, khi hau

Tan sb cang cao do suy giam cang 16n. Nhiét 46 va d6 am ciing anh hudng toi sy truyén tai
nang lugng am do Am va nhiét do tang thi su suy gidm nang lugng lai bot di.
1.1.5.3- Hién twong nhiéu xa
1.1.5.4- Hién twgng phan xa, khic xa
1.1.5.5- Anh hwéng ciia song phan xa tic dong dén qua trinh cam thu 4m thanh

Chi khi ndo nhirng 4m phan xa dén sau tryc 4m khoang 50ms tro 1én va cé cuong do
da 16n thi tai ta méi nghe tach bi¢t dugc ching khdi truc dm, song cac phan am bac 1 nam
trong khoang thoi gian nhé hon 50ms van c6 nhitng anh hudng rat 16n dén 4m thanh trong
phong. Anh hwéng ciia phan 4m béc 1

Dinh hwéng sai vi tri nguon Gm

Cim gidc vé kich thwéc ciia phong

Tiéng dji
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1.2- Tin hi¢u 4m thanh twong tu
1.2.1- Dinh nghia.
O dang géc, tin hi¢u am thanh 1a tin hi€u tuong tu (analog), tic la tin hi¢u c6 duong biéu dién
tan s6 va bién do lién tuc.
1.2.2 Sw chuyén d6i ciia S6ng 4m thanh sang tin hiéu dién
Dé thyc hién chuyén d6i tin hiéu 4m thanh (dang séng) sang tin hi¢u 4m thanh dang

dién thi ta sir dung thiét bi chuyén d6i 1 Microphone.
1.2.3- Cac thong sb ciia tin hiéu twong tyr.
1.2.3.1- Bién do (Amplitute): Do d manh cua tin hiéu (hay con goi 1a muic cua tin hiéu), don
vi 1 Decibel (dB) hay volts. 1.2.3.2- Tan sé (Frequency): La toc do thay doi cia tin hiéu
trong mot gidy, don vi Hz hay s6 chu ky trong mot gidy
1.2.3.3- Pha (Phase): La tdc do thay doi quan hé cua tin hiéu d6i véi thoi gian, duge mo ta
theo do (degree)
1.2.4-Cac han ché caa tin hiéu twong tw
- Méo phi tuyén trong qua trinh ghi am:
- Thoi gian trong qua trinh sao chép luu trir 16n.
- Tin hi€u trén tap am (S/N) bi han ché:
1.3- Tin hiéu 4m thanh s6
1.3.1- DPinh nghia.
Tin hiéu 4m thanh s6 14 tin hiéu gdm nhitng mau duoc 1ay ra tir tin hiéu gdc analog va sé hoa
theo ma quy dinh, vi thé no 1a nhirng tin hi€u roi rac
1.3.2- Chuyén déi tin hiéu 4m thanh twong tw sang tin hiéu Am thanh s6 [6]

- LAy mAu (rdi rac hoa theo thoi gian).

- Luogng tir hoa (ro1 rac hda theo bién dJ).

- Ma hoa (gan gi tri nhi phan cho cac mau)
1.3.2.1- Lay miu
a/ Liy méu ly twong
b/ Lay mdu tin higu thuc té

Qué trinh 1y miu 1y tuong gia thiét khoang thoi gian xung ldy mau gan bang khong.

Tuy nhién trong thyc té, trong thoi gian cho phép ciia bd chuyén doi A/D, gia tri bién do xung

cho méi miu s& dugc duy tri dén tan thoi gian mau tiép theo duoc lay
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Bidn a5 Ph tin hié
Bién do Pho tin higu
audio

Hinh 1.19: Qud trinh ldy mdu thwc té trong mién tin sé
¢/ Cdc tin sé ldy méu chudn
1.3.2.2- Pinh Iy Nysquist va hién twong chong pho.
Pé tranh hién tuong chong phd, tin hi¢u tuong tu phai co gidi han dai thong thich hop
nho hon hogc bang fs /2 trude khi dwoc chuyén doi A/D.
Dé khdi phuc dung tin hi¢u thi: 2f,, < f,
- Luya chon hop Iy gid tricta fs :
o fs phaidu 16n dé biéu dién day du tinh chét caa tin hiéu
o fs qualon s yéu ciu cao vé phan cung, ton bo nhé vv...
- G161 han trén cua fs
Gia st Tp: thoi gian dé xtr Iy mdi mau dit liéu (tiy thudc vao phan cing).
fo= 1/Ty: toc do xir Iy mdi mau.

<f

Dé gid trj cdc miu khong chong 1én nhau thi: f, < f,

Tom lai gid tri cta fo: 2f, < f, < f/

=N e >

ha bi gap

| Biendo ‘

—>

J

Hinh 1.20: Méo do chong phé
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1.3.2.3- Lwong tir héa
Luong tir hod 1a qua trinh xAp xi cac gia tri cia tin hiéu ldy mau s(nT) bang bdi s6 cia
mot gia tri q (q goi 13 buwdc lwong tir). Néu q khong thay d6i thi qua trinh lugng tir goi 1a ddng
nhit.
CHUONG 2: KY THUAT NEN AM THANH
2.1 - Cac giai thuat nén am thanh [6]
2.1.1- Giéi thiéu
2.1.2- Giai thuat nén khong mat dir liéu
Nén khong mét dit liéu cho phép khdi phuc lai dong bit nhitng théng tin nguyén thay
sau by giai nén ma khong gy ra ton hao.
2.1.2.1- Ma héa Huffman
M3 hoa Huffman 13 mot thuit toan ma hoa dir liéu ngau nhién duogc sir dung dé nén khong
mat dit liéu.
wu diém 13 hé s6 nén twong ddi cao, phuong phap thuc hién twong dbi don gian, doi hoi it
bd nhd, c6 thé xay dung dua trén cac mang bé hon 64KB.
Nhuoc diém cua n6 1a phai chira ca bang ma vao tap tin nén thi phia nhan méi c6 thé giai
mi duge do d6 hiéu suit nén chi cao khi ta thuc hién nén cac tap tin 16n. 2.1.2.2- Ma
héa sb hoc
Dung mé phong: bit dau bang viéc doan tan s cia mot ky hiéu. Cap nhat tan s6 cho mdi ky
hi¢u moi.

2.1.2.3- Giai thuat Lempel-Ziv-Welch (LZW)

LZW 1a mét phuong phap nén dugc phat minh bdi Lempel - Zip va Welch. N6 hoat
dong dua trén mot y tudng rat don gian 1a ngudi mi hoa va nguoi giai ma cing xay dung
bang mi. Bang mi nay khong can dugc luu kém voi dit liéu trong qua trinh nén, ma khi giai
nén, ngudi gidi nén s€ xay dung lai no.

Uu diém cta phuong phédp nén LZW 1a bén nhan c6 thé ty xdy dung bang ma ma
khong can bén guri phai giri kém theo ban tin nén.

Nhuoc diém cua thuat toan nay la ton nhiéu bo nhé, kho thuc hién dua trén cac mang
don gian (bé hon 64KB).

2.1.3- Giai thuat nén c6 mat dir liéu
2.1.3.1- Nén am thanh dung mé hinh tam ly
“Ngudong nghe™ 1a mic ma dudi nd 1 4m thanh khong thé nghe duoc. Hiéu tng che

(masking): 1a &m 16n 4t Am bé, &m manh at am yeu.
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Nghién ctru thir nghiém cho thiy: d6 nhay cua tai khac nhau ddi véi cac thanh phan tan sb
khac nhau, nén c6 thé loi dung diéu nay dé luong tir hoa tin hidu audio véi sé bit khac nhau
cho mdi bang con, dan dén sb bit trung binh giam xudng
2.1.3.2- Ma héa dai con [5],[7],[3]

B0 mi hoa dai con M kénh, mdi kénh c6 mot hé s6 phan chia n; (i=0,1,..M-1). T6 hop
[No, Ny, ...Nw1], goi 14 t6 hop phan chia. Thanh phan chinh trong SBC 1a bang loc nhiéu nhip
phan tich va tong hop. Trong mdi bing loc co 1bd loc thong thap, 1 bd loc thong cao va M-2
bd loc thong dai. BS loc phan tich chia dai tan cua tin hiéu vao thanh cac dai con. Bang loc
téng hop ¢6 nhiém vu khoi phuc lai dai tan tin hiéu vao tir cac dai con
Nguyén ly ma héa dii con

Ma hoa dai con la thuat toan dugc ap dung dé nén tin hiéu am thanh, thuat toan dung
md hinh tdm 1y thinh giic dé lugng tir hoa thich nghi chi nhitng thanh phan tai nguoi nghe
dugc. Nhirng thanh phan tin hiéu dudi ngudng nghe tuyét di hodc bi che bai tin hiéu 16n hon
thi khong dugc ma hoa . E

Tin hiéu 4m thanh trong mién thoi gian, duoc Iy trén nhitng k.hoéng ngan lien tiép,
dua vao bang loc $0. Bang loc ) phan chia dai tan tin hiéu thanh mot sd dai con nhat dinh.
Do rong va phin bd cua cac dai con cang gan v6i cac dai téi han cua tai nguoi cang tét. Dong
thoi cac tin hiéu dai con lan luot dugce duwa vao mo hinh tidm 1y thinh giac. M6 hinh tam ly
thinh giac danh gia phd cua timg dai con, sau d6 so sanh voi ngudng nghe dé loai bo cac
thanh phan ma tai ngudi khong nghe thiy
Cdc théng so ky thudt ciia ma héa ddi con
- S6 kénh:
- T6 hop phan chia:
- S4 bit trung binh trén mot miu:
- L6i khoi phuc:
2.1.3.3- Nén 4m thanh theo chuin MPEG[6],[10]
Thuat toan nén 4m thanh theo chudan MPEG bao gom 3 budc:
Buwdec 1: tin hiéu audio PCM duoc chuyén sang mién tan sd, toan bo dai phé cua no duoc chia
thanh 32 bang con thOng qua bd loc bang con
Buéc 2: Vi mdi bang con ta xac dinh muc bién dd tin hi€u va muc nhiéu béng mo hinh tam
sinh 1y nghe. Day 1a thanh phan chinh ctia bd md hé MPEG audio va chirc ning cta no la

phan tich tin hiéu vao. M6 hinh tdm sinh 1y nghe x4ac dinh ty 1& signal- mask cho mdi bang.
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Buée 3: Mbi bang con d6 duoc lugng tir hda thdng qua luong tir cic thanh phin nghe thiy
trong mdi bang. N6 di kém v6i ma Huffman dé ma hoa cac gid tri phd tin hiéu va cho nén sd
liéu tét hon va dinh dang $6 lidu

a- Chuéan nén MPEG -1

b- Chuan nén MPEG -2
2.2- Cac dinh dang 4m thanh thyec té
2.2.1- Cac dinh dang Am thanh khéng nén : WAVE, AIFF

La chuan dinh dang tap tin 4m thanh do IBM va Microsoft phat trién dé luu trit dir liéu
am thanh trén mdy tinh c4 nhan chay hé diéu hanh Windows. Day 1a chuan 4m thanh c6 chét
lwong cao nhat hién gio.

2.2.2- Cac dinh dang 4m thanh c6 nén khong mit dir liéu :
2.2.2.1- FLAC (Free Lossless Audio Codec)

FLAC 12 mot k¥ thuat nén 4m thanh khéng mat thong tin. Ciing nhu cac k¥ thuat nén
no6i chung, loi ich 16n nhat ciia FLAC 1a lam giam dang ké nhu cau vé kha niang duong truyén
va dung luong luu trir.
2.2.2.2- ALAC (Apple Lossless Audio Codec)

Real Audio La dinh dang doc quyén cia Real Networks, duoc thiét ké chu yéu cho nhac phét
tryc tuyén vi c6 mirc nén cao.

2.2.3- Cac dinh dang Am thanh c6 nén méit dir liéu

2.2.3.1- WMA (Windows Media Audio)

WMA 13 chuan nén 4m thanh dwgc Microsoft phat trién, ding cho Windows Media
Player, chét luong tuong dwong MP3 véi bit rate thAp hon phan nira
2.2.3.2- MP3 (MPEG 1- Layer 3)

MP3 la mét dang tép tin nén bﬁng cach bo bdt di mot phﬁn dir liéu tur tap tin géc cua
nd. Muc dich cta viéc nay la dé c6 duoc mot tap tin nhac c6 dung lugng nho, cé thé luu trir
v6i b lugng 16n voi chit luong am thanh c6 -thé-chép-nhén-duc_rc.

2.2.3.3- AAC (Advanced Audio Coding)

Advanced Audio Coding (AAC) - (ISO 14496-3) la mot dinh dang &m thanh da nang
nén kiéu lossy duoc dinh nghia theo tiéu chuain MPEG-2 va dugc phat trién boi lién minh
Fraunhofer, Dolby, Sony va AT&T.

Trong hé thong phat song audio vé tinh sir dung bd nén audio sé AC-3, ¢6 thé ma
hoa tir kénh 1 dén 5.1 cua nguén tin hiéu audio tai diu ra bd mi héa PCM tao thanh dong bit
ndi tiép, véi tdc do s6 liéu thay doi trong pham vi 32 dén 640kbit/s.

2.2.4- Tim hiéu vé cac chuin Am thanh HD-Audio
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Dolby ky thudt sé (con goi la AC-3)
Dolby Digital Plus (E-AC3)

Dolby TrueHD

DTS (Digital Theatre System)

DTS-HD HR (High Resolution / DTS +)
DTS-HD MA (Master Audio / DTS + +)

Chuong 3: MA HOA DAI CON 5 KENH SBC(66644), UNG DUNG TRONG THANH
SO[1],[71,[5].[8]

3.1 Giéi thiéu

3.2- M héa dai con véi to hop hé sé phan chia [66644]

3.2.1- So' @6 khoi bd SBC(66644)

So d6 khdi bo ma hoa dai con da phan giai twong d6i 5 kénh dung t6 hop phan chia [6, 6, 6, 4,

4] mo ta trén hinh 3.1

Bién do
1 9.
Dai Dai Dai Dai Dai
con con con con con
0 1 2 3 4
0 1/6 1/3 1/2 3/4 1 F

Hinh 3.1: Cdc ddi con itng véi t6 hop phdn chia
[6, 6, 6, 4, 4].
3.2.2. Thiét ké cac bd loc trong SBC(6, 6, 6, 4, 4) [7],[8]

Bank loc cua SBC(66644) bao gé)m 5 b0 loc, mdt bd loc thong thép, ba bg loc thong
dai va mot bo loc thong cao. Thiét ké nam bo loc nay bang phuong phap dai chuyén tiép-cira
) [...]. Thiét ké bank loc trong mad hoé ddi con chinh la thiét ké cac bo loc trong bank loc
phan tich va téng hop. Do dai tan cua tin hiéu khoi phuc giéng tin hi€éu vao, nén cac bo loc
trong bank loc phan tich va tong hop gidng nhau. Yéu cau vé cac tham sb ciia cac bd loc nhur
sau:

- Do rong dai chuyén tiép ctia tat ca cac b loc trong bank loc bang nhau va duoc tinh qua goc

1

a. tgoczi —- B, =—

B, - tga
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- Do rong dai thong ciia bo loc dugc tinh theo mic -3dB G(F)=1//2 Hay:
GdB(F) > -3dB
- D gon song trong dai thong 6, , trong thyuc té yéu cau dbi vai do gon song trong dai thong
la o, <0.1
- Do gon song trong dai chin d,, trong thuc té yéu cau d6i voi do gon song trong dai chan 1a
5,<0.1
Phuong phap dai chuyén tiép-cira so rat phu hop dé thiét ké cac bo loc trong bank loc phan
tich. Phuong phap nay, d6 rong dai chuyén tiép By duge an dinh trudc, sau do tang bac N cua
bd loc dén khi cac tham sb khac dat yéu cau. Puong nhién, phuong phap dai chuyén tiép-cta
s6 ludn co sy mau thuin gitra bac N cua bd loc va do rong dai chuyén tiép Biy. D6 rong dai
chuyén tiép cang hep thi bac N cua by loc phai cang 16n dé cac tham sb cua bd loc dat yeu
cau. Do vay, dé c6 bank loc chat luong cao thi do rong dai chuyén tiép cang hep, do do bac bod
loc phai cang 16n, bank loc cang phuc tap va tén kém.
3.2.2.1-Thiét ké bg loc thong thip (LPF)

Theo hinh 3.1, bo loc thong thip LPF trong SBC(66644) c6 tan sb cat F, =1/6, tic
A o, =n/6.
Do rong dai thong cia bd loc thong thap 1a:

B, =0, :g
Céc hé sb cua bo loc thong thap LPF trong SBC(66644) Ia:
+ Khi n=0:

3+ mtga

Lbk, =
6rtgo

+Khi n#0:

Lbk, = thoc cos (N, )—cos n(mtgo+6) _{o, 540, 46(;05“('\"”)} Theo cong thurc:
n°m 6tga N

tgot {cos(n(ocL) —}
N 2 _ '
HL(ejF) :w_{_z n*m| —cos(nw, )

2ntga P -
J ' .[0,54—0,46cosn(ll\\llm}.Zcos(nnF)

3.2.2.2- Thiét ké bg loc thong dii 1 (BPF;)
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Theo hinh 3.1, b loc thong dai BPF; trong SBC(66644) c6 tan sb cit trén Foy =1/3, tan sb
cat dudi Fg, =1/6, tiic 1a ®gy, =7/ 3, @y, =7/ 6. Do rong dai thong caa bo loc thong
dai BPF, la:

T MW
o103 76 g
Céc hé sb ciia bo loc thong dai thir nhat BPF; Ia:

By, =0

+ Khi n=0:
Bbk,, = ntgo + 6
6mtga
+ Khi n#0:

[ (m ) |
cos +cos -
( 3 j [ 6 J

Bbk,, = 9% | _cos| N(99+3) | [o 540, 46c0s *0V- ”)}
b 3tga N

—cos[ n(rtgo. —6) j
I 6tgo

Theo cong thuc:

tga €os(Ng,) +COS(N, ) —
—c0s( Ny, ) —cos(Nag, ) |

[0 54 -0, 46c0s (IE )} 2cos(nmF)

n’n

(1+Bgtga)
+
niga nZ:;‘

Hy(e") =
3.2.2.3- Thiét ké bé loc théng dii 2 (BPF>)
Thiét ké bo loc thong dai 2 tuong tu nhu b loc thong dai 1 véi cac thong s6 cua no.
3.2.2.4- Thiét ké bé lopc théng dii 3 (BPF5)
Thiét ké bo loc thong dai 3 tuong tu nhu bd loc thong dai 1 vdi cac thong s6 cua nd
3.2.2.5- Thiét ké b loc thong cao (HPF)
Bo loc thong cao trong SBC(66644) co tan s6 cit F,, =3/4, tic la o , =3n/4. Do rong

dai thong cua HPF la:

3n =w
B, =n—0, ZR_I:Z
Theo cong thurec:
t 1
0y =0y —B, = a9
tga

Tan sb gii han cua HPF la:

11

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


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

3ntga —4
4tga

sH
Theo céac cong thirc:

Hbk, = Hb, k, = Hb,.1= T 2Bu19%)
2ntga

C _
Hbk, = Hb, k, = 9% 0s(10;4) [0,54—0,46COSH(N n)}
n’m | —cos(Nwy, ) N

Céc hé sb cua thong cao HPF la:
+ Khi n=0:

Hbk, = 2+ ™9%
4mtgo
+ Khi n#£0:

Hbk —tg—a cos(nan cos w {0 54— 046cosn(N n)}
n’n 4 4tga N

Theo cong thuc:

g {cos(nmm) }
1+ 2B, t N cos(na,
Hu (€)= : 2ntgocga)+z "

n’
! {0 54 —0,46¢0s d )} 2cos(nrnF)

Dac tuyen bien do G cua bank loc SBC(EEE44)
1.4

Giatri G

0.4 05 0B
Tan so chuan hoa F

Hinh 3.3: Pac tuyén bién do G(F) cua 5 bo loc trong SBC(66644) khi chon N=20 va 0=82 5
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Dac tuyen bien do GdB cua bank loc SBCEEE44)
2D T T T T T T T T T

a

-20

-0

Gia tri GdB

B0 b - :-- -
JETereX L O 1 OO 0 O

-120

I | i i i i
0 0.1 0z 03 04 0s 06 07 08 09 1
Tan so chuan hoa F

140 i i i

Hinh 3.4: Pdc tuyén bién do GdB(F) ciia 5 bg loc trong SBC(66644) khi chon N=20 va
a=82.5°
3.3- So sanh hé s6 nén Am thanh dung to6 hop [66644] va to hop [8842]- [9] Chuong trinh
so sanh 18i khoi phuc ctia md hoa dai con SBC(66644) va SBC(8842) khi cung so bit TB
3.4- Ung dung mi héa dai con [66644] trong phat thanh s [9][8]
3.4.1- Céc hé théng phat thanh s6 hién nay

Dbi v6i luu trit 4m thanh c6 sy thay ddi to 16n tir ghi 4m twong tu sang ghi 4m sd, khi
xuit hién cua dia compact, bing am thanh s DAT (digital audio tape) va nhiéu cong nghé
khéc. Ghi am trén BD-ROM (Blu-ray Disc) voi dung luong rat 16n 1én t6i 50GByte/2 mit,
chat lwgng 4m thanh rit cao
3.4.2 - Hé thong phat thanh s6 trong dai cing kénh IBOC

Hé théng IBOC khong tuong thich véi hé théng EUREKA-147, nhung c6 nhiéu wu
diém hon hé thong EUREKA-147. Do la:

* He théng IBOC tiét kiém duoc bang tan

* Hé thong IBOC c6 thé cung cip gap doi s6 kénh so phat thanh tuong tu.

* Phuwong phap AM-IBOC hoic FM-IBOC c6 nhiing uu diém nhit dinh. Cac may thu
AM va FM hi¢n c6 khong phai thay dbi ph'?ln cao tan, chon kénh.

* Do hiéu suét phat tin hiéu s6 cao, nén cong suat phat sé thip vin co thé dam bao
dugc cac ving phit song cho cac may thu s, dong thoi cho phép cac may thu twong tu loai trir
dugc nhiéu xuyén am.
3.4.2.1- Hé thong phat thanh s6 AM-IBOC

AM-IBOC sir dung mi hoa MPEG-1/audio 16p II tai tbc do 96kbps. Khi két hop vai
cac dit liéu sira 184, toc do bit 1én toi 128kbps vai hiéu sudt trung binh 1a 3,2 bit/s/Hz. Tin hi¢u

am thanh dugc khoi phuc lai véi do rong dai tan 15kHz va dai dong 96dB. Toan bo phé tan
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tin hi€u phat thanh s6 nam trong phé tin hi€u AM tuong tu 37,5kHz tai -25dB, va ché)ng lén
pho tin hiéu AM twong ty ma khong gdy ra xuyén nhiéu.

3.4.2.2- H¢ thong phit thanh s6 FM-IBOC

FM-IBOC sir dung ma hoa MPEG-1/audio 16p II dé truyén tin hiéu 4m thanh s6. Téc
do dir liéu 4m thanh tir 128kbps téi 256kbps. Mic du biang thong chiém gan 480kHz, nhung
pho cua tin hiéu 4m thanh sé vAn ndm trong phd cta tin hiéu FM tuwong tu, vi muic vao tin
hiéu 4m thanh s6 thap hon tin hiéu song mang FM khoang 38dB. Do bang thong ctia FM rdng
nén mot hé théng FM-IBOC dé dang thyc hién hon hé thdng AM-IBOC, cé thé dat duoc toc
do bit 256kbps.

Phat thanh s6 cia M§ khang dinh ring mot tram phat thanh FM-IBOC cong suat phat
100W, c6 thé cung cip ving phi séng bang mot tram FM tuong tu, cong suat phat S0kW.
3.4.3- Hé thong phat thanh s6 EUREKA-147

Hé thong phat thanh s6 EUREKA-147 [9], dung chuan MPEG-1/audio 16p II tai téc do
128 kbps/kénh. EUREKA-147 13 mot hé théng bing rong, khoang 1,5MHz. Do dé, yéu cau
can phai c6 mot dai tin méi, bén ngoai cac dai phat thanh twong tu hién c6. EUREKA-147
duing k¥ thuat OFDM phan chia kénh truyén theo ca mién tan s6 va mién thoi gian:

+ Mién tan sb phan chia lién tuc thanh nhiéu dai con.

+ Mién thoi gian phan chia lién tuc thanh nhiéu khe thoi gian.

* Pic diém ma hoa Am thanh

Céc ché d¢ phat:

Dic tinh tan s6 vo tuyén:

Dic tinh vé thoi gian:

Dic tinh pho:

3.4.4- Ung dung ciia SBC(66644) trong phat thanh s6

3.4.4.1- Ung dung SBC(66644) trong phat thanh sé qua Internet

Cin c vao két qua nghién ctu trong phan 3.3, ludn vin d& xuit Ung dung
SBC(66644) toc do bit 132kbps vao phat thanh sb trén Internet. Boi vi SBC(66644) cho 16i
khoi phuc nho hon SBC(8842), khi cuing tdc do bit. Hién nay phat thanh s6 qua Internet dang
ding ma hoa dai con SBC(8842). Tat nhién trong mi héa nén am thanh ludn phai giai quyét
hai hoa giita hai yéu té 1a hé s6 nén va chat lwgng 4m thanh.
3.4.4.2- Ung dung SBC(66644) trong h¢ thong phat thanh s6 IBOC
a- Ung dung trong AM-IBOC

Str dung ma hoa MPEG-1/audio 16p II tai tdc do 96kbps. Tin hi¢u am thanh dugc khoi

phuc véi d6 rong dai tan 15kHz. Toan bd phd tan tin hidu phat thanh s ndm trong phd tan tin
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hiéu AM twong tu 37,5kHz. Luan vin dé xuit tmg dung SBC(66644) vao phat thanh s vo
tuyén hé thing AM-IBOC bdi cac 1y do sau:

* Néu SBC(66644) tdc do bit 132kbps, dung diéu ché 16-PSK, thi dai thong can thiét
dé truyén 1a [4]:

R(66644) R(66644) 132Kbps

B = 33kHz (3.60)

AM-IBOC log,m log,16 4

Véi dai théng nhu vdy, phd tan cua tin hiéu phat thanh sb hoan toan c6 thé phat trong
dai tan cua tin hiéu phat thanh AM tuong ty. Chat luong tin hiéu twong dwong véi phat thanh
sO trén Internet. Phat thanh sd trén Internet dung SBC(8842) toc do bit 132kbps.

* Bank loc don gian di rat nhiéu so v6i bank loc 32 kénh da tmg dung.

b- Ung dung trong FM-IBOC

H¢é thong Xir Iy Am thanh
phat Hién tai Pé xuat Uu diém dat
thanh s6 | dang dung | tung dung dwoc
SBC(66644)
Qua SBC(8842), | SBC(66644) | c6 16i khoi
Internet 4 kénh tbc do bit | phuc nho hon
Tbc dd bit | 132kbps SBC(8842),
132kbp khi cung téc do
bit.

SBC(66644) | * Chat lwvgng
AM-IBOC | MPEG-1¢p | v6itécdd | tuong duong
I, 32 kénh | bit 132Kbps, | voi phat thanh
Téc @6 bit | dung diéu s trén

96kbps ché 16-PSK | Internet.

* Bank loc don

gian hon.

* Chét luong
FM-IBOC | MPEG-16p | SBC(66644) | 4m thanh I6n
I, 32 kénh | tdc do bit | hon chat lwong
Tbc d6 bit | 256kbps am thanh phét
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256kbps thanh s trén
Internet rat
nhiéu.
* Bank loc don
gian rat nhiéu.
* Chét luong
EUREKA- | MPEG-I6p | SBC(66644) | am thanh 16n
147 1, 32 kénh | toc do bit hon phat thanh
Téc do 256kbps sO trén Internet
256kbps rat nhiéu.

* Bank loc don

gian rat nhiéu.

3.5- Pinh hwéng phat thanh s6 vé tuyén & Viét nam

3.6- Két luén
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