Chuong 1

GIOI THIEU VE KY THUAT AUDIO

1.1. AM THANH
1.1.1. Ban chat vat ly cila am thanh
a) Khdi niém vé am thanh
+ Am thanh 1a mot loai séng co do cac vat th€ rung ddng (dao dbng) tao ra, truyén
tdi tai ngudi nghe thong qua méi trudng dan hoi.
+ Moi trudng truy€n am thanh thutng 1a khéng khi, mt s6 chat khi, 16ng, ran khéc
(@m thanh khong truy€n trong chan khong).
+ Am thanh, trén ducng truy€n, n€u gdp vat can, sé:
* Phdn xa tré lai.
* Truyén qua (khtic xa, nhiéu xa).
* Bi hap thu (bién thanh nhiét).

b) Pac tinh am thanh
s Van tdc truyén Gm
+ Trong khong khi, &m thanh truyén v&i van tOc c khodng 340 m/s, truyén dén dau
sé 1am cho 4p sudt khong khi (thanh dp) dao dOng dén doé.
+Van tOc truyén am trong khong khi phu thudc nhiét do T:

0
c=328 [TCK) )
273K

* Thanh dp

+ Thanh ap: pP=p--Po (N/m?)

+ MUtc thanh ép: p=20 lgp£ (dB)

0
+ DAi thanh ap: p =2.10%(po) + 20 N/m?
p=0+ 120 dB

* D&i dm tan

+Tanso f: s 1an dao dOng trong 1 gidy (Hz)

+ Chu ky T: thoi gian cla m&t dao ddng T = 1/f (s)

+ Budc séng A: khodng lan truyén cUa 4m thanh tuong Ung vGi 1 chu ky:

A=cT=c/f (m)

Van tOc dao dfng
+ Cong thuc: V= P
PoCo
+ Trong d6: o, = khoi ll,rdng rleng cla khong khi (0,00128 mg/cm?).
Co = van tOc truy€n am G diéu kién tiéu chudn (20°C)

+D3ai van tbc dao dbng: v =25.107+ 0,25 m/s.

« (Cbng sudt dm thanh
+ Cong suat am thanh 1a ning lugng am thanh lan truyén trong mOt don vi thoi gian
qua mot dién tich b€ mat S vudng géc véi hudng lan truyén:
+ Cong thUc: P.=p.v.S (W)
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e Cuong dd am thanh (hay thanh luc)
+ CuOng d6 am thanh (hay thanh luc) 13 cong sudt am thanh trén mOt don vi dién
tich.
2
+ Cong thUc: [= L p.v = P
S PyCo
+D3i cuOng d0 am thanh: 1=10"+ 1 W/m?

(W/m?)

* Dang séng dm thanh
+ Am don: c6 dang hinh sin - chi c6 1 thanh phan tan s0.
+ Am phUc: c6 dang khong sin — c6 nhi€u thanh phan tan s0 (tan sO cd ban va hai
tan). Tap hop cac thanh phan tan s6 nay dugc biéu diém dudi dang phd tan.

1.1.2. CAm thu am thanh cUa tai nguoi
a) Cam thu vé tan s6

+ C3m thu v€ tan sO th€ hién G d6 cao (pitch).

+ D&i am tan nghe thdy: dai tan sO am thanh tai ngudi c6 thé cdm nhan duoc:
thuong 13y tU 20Hz dén 20KHz.

20 Hz 300 Hz 3 KHz 20 KHz
| | | |
> Hadm™>»<&— 1 Amthanh —, §<Siéu am —>
| Tram | Trung | Béng |
. (Bass) . (Treble)
| | | |

+ POi vGi tiéng néi con ngudi:
* Khodng tap trung cUa ti€ng néi: 80 Hz + 2.000 Hz.
* Tan sO trung tdm: trong khodng 70 + 450 Hz
(Nam: khodng 145 Hz, N{: 230 Hz)
* DAi &m tan hién dung trong dién thoai: 300 + 3.400 Hz.
+ POi vGi am nhac: Thi du vé tan sd cla cac nOt trong octave (bat dd = quang tam)

Si2 Do Re Mi Fa Sol La Si Do4
247 262 294 300 349 392 44Q 494 52‘4 (Hz)
(octave: khodng thay ddi d0 cao khi f thay ddi 2 1an; ddi am tan c6 khodng 10
octave).

b) Cam thu vé bién d6 (ctia thanh dp p hay vén t6c dao déng v):

+ Cam thu vé bién d6 th€ hién & dd 16n (loudness) thudng dudc goi la dm Iuong
(volume).

+ Tai ngudi chi c6 thé cdm thu dugc 1 dai bién d0 giGi han gilta ngudng nghe
thdy (bién d6 nho nhat ma tai nghe thdy dugc) va ngudng chéi tai (bién dO 16n nhat ma tai
con chiu dung dugc).

+ D0 16n (hay am 1uong) khong chi phu thuOc bién dd, ma con phu thudc tan sO.

+ MO6i 18n bién d6 am thanh ting 10 1&n lai tao ra cdm giac ting am lugng lén
nhifng khodng bang nhau. Vi vay, ta dinh nghia m{rc dm Iuong (level):

I
L=10lg - =101g Epﬂé :201gp£
0 0 0

+ Khodng céch gilta nguGng nghe thdy va nguGng chéi tai 1a 120 dB:
L = 0 dB (nghe thdy) + 120 dB (chéi tai).
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c) Cam thu vé dang song:

+ Hai &m thanh néu c6 bién d0 bang nhau, tan s6 co ban bang nhau nhung dang
s6ng khéc nhau thi s€ c6 cac thanh phan hai tan khac nhau.

+ Cam thu vé dang séng (hay hai tan) th€ hién & dm sdc (timbre), tlc 1a sac thai
cUa am thanh.

Pai luong vat ly Bién dO . Té‘i,n s0 Dang song
cUa 4m thanh (Tan s co ban) (hay hai tan)
Cam thu cUa tai | D6 16n (Adm luong) P cao Am sac

d) M6t s6 hiéu tmg cam thu khdc cUa tai nguoi:

+ Hiéu Ung 2 tai: dinh huéng dugc ngudn am.

+ Hiéu Ung stereo / surround: cdm thu bang hai tai d6i véi 2 hay nhiéu nguén am
thanh tUong quan v@i nhau.

+ Hiéu Ung 1an 4t / che 1ap (masklng) am thanh 16n sé& che 18p cac am thanh nho
hon, néu 2 am thanh ndy k€ can nhau vé mat tan sO hodc v€é mat thGi gian)

+ Quan tinh thinh giac.

+ Hiéu Ung nghe quen tiéng me dé...


http://en.wikipedia.org/wiki/Image:Lindos1.svg

1.2. TIN HIEU AUDIO
1.2.1. Dang séng (waveform) tin hi€u audio
+ Micr6 bi€n d6i am thanh (su thay d6i thanh ap theo thoi gian) thanh mot dién ap
hay dong dién bién thién theo thGi gian, mang thong tin vé am thanh, goi la tin hiéu audio
(audio signal) hay tin hiéu am tan.
+ Tin hi€u audio thudc loai tin hiéu tu'ong tu’ (analog), nghia la:
* Pugc xac dinh G bat c( thoi di€m nao (lién tuc vé thoi gian).
* C6 th€ c6 vo han cac gié tri tlc thoi khac nhau (lién tuc vé bién do).
+ Tin hiéu audio thudng thuOc loai tin hiéu tudn hodn (c6 chu ky 1ap lai)
+ Dang song tin hiéu audio (trong mién thoi gian) c6 thé dugc quan sat bdng
Oscilloscope (Dao dOng ky).

Bién d0

A
ThOi gian

>

1.2.2. Pho tan (spectrum) tin hiéu audio
+ PhO tan cUa tin hiéu audio (theo phép bién d6i Fourrier) thé hién cac thanh phan
tan sO cla cac dao dOng hinh sin c6 trong tin hi€u audio:

S(w) = }q&(t).e‘f“’dt

Trong d6 w = 21 va ¢(t) 1a tin hiéu audio.
+ PhG tan tin hiéu audio (trong mién tan s0) c6 th€ dugc quan sat bang may phan
tich phG (spectrum analyser).
+ Luu y: tai ngudi chinh 1d mOt b bién dGi Fourrier, phan tich dugc céc tan s ¢6
trong tin hiéu audio.

N

Tan sO f (Hz)

>

1.2.3. Mt s6 thong sd chat luong cla tin hiéu audio
a) Mrc tin hiéu (signal level)
+ MUrc tin hiéu biéu thi bién dd tin hiéu, thudng dugc tinh bang dB.
+ MUc tin hiéu thuong thay d6i trong ddi déng (dynamic range) giGi han bdi mUc
16n nhat va m{c nhod nhat.
+ Né&u chinh sai mUc, sé anh hudng dén chat lugng am thanh:
* MUc 16n qua — ting dG méo phi tuyén.
* MUc nho qud — S/N nho (nhi€u tap am).



ML'J‘CA

Vung gay méo

A MUc max
Dai dong

v MUc min

Tap am

+ P& do mUc, ngudi ta ding mdy do VU (Volume Unit) hay PPM (Peak Program
Meter).
+ MUc tin hiéu tuyét doi:

L (dBu) =201g v@i U la dién &p tin hiéu audio.

0,775V
+ MUc tin hiéu tuong doi:
U d
L (dBr)=201g ;;— v0i Uy 1a dién ap chuan.
ref

+ Tinh todn don gidn vGi mUc:

Cong, rr(theodB) [ 20 0 [ 1 [ 3 [ 6 [ 10 [ 14 [ 17 [ 20 [ 40

Nhan, chia (theo lén) 0,1 1 1,1 | 14 2 3 5 7 10 | 100

b) Méo tuyén tinh (Linear Distortion)

+ Tin hiéu audio khi di qua hé th6ng c6 ham truyén dat thay ddi theo tan sO va pha
(do cac phan tl tuy€n tinh gdy ra) sé€ bj sai dang séng, nhung khong phat sinh cac thanh
phan tan s6 md&i, dugc goi 1a bi méo tuy€n tinh. Mép tuyén tinh gdm 2 loai: méo tan sb va
méo pha.

+ Méo tan sO: gay ra do mOi tan s6 c6 hé s6 truyén dat khac nhau.

+ Méo pha: 1am thay dGi géc pha tin hiéu ra so v6i tin hiéu vao theo tan s6. Méo pha
khong quan trong doi véi tin hiéu audio.

+ P& tranh méo tuyén tinh, dap tuyén tén sO cla hé théng can rong va bang phang
(d6 nhap nho < 3 dB)

c) Méo phi tuyén (Non-linear Distortion)

+ Méo phi tuy€n do cac phan tU phi tuy€n trong hé thOng gay ra, 1am phat sinh thém
céc thanh phan tan s6 1 trong tin hiéu audio, do d6 ciing 1am sai dang séng tin hiéu audio.

+ Méo phi tuyén D thu’dng dugc tinh bang s6 % (% thanh phan tin hiéu la phét sinh
thém so v&i tin hiéu ban dau). Néi chung, D% cang nho cang tot.

d) Tap am (Noise)
+ Tap am la nhimg ti€ng On hay am thanh khong mong muon 1an vao tin hiéu audio
c6 ich.
+ ThuOng danh gia tap am thong qua ti sO tin hiéu trén tap am S/N, tinh bang dB.
S/N =S (dB) - N (dB)
v6i S (dB) 1a mUec tin hi€éu va N (dB) 1a mUc tap am.
+ N6i chung, S/N cang 16n cang tot.



1.3. TIN HIEU AUDIO SO
1.3.1. Cac hé théng s6
a) Hé théng s6 th@p phan

+SUdung 10 ch(rs6: 0, 1, 2, 3,4,5,6,7, 8, 9.

+ Bi€u dién s6 nguyén duong trong hé thap phan nhu sau:

(X)10 = an10" + an.110“'1 + ... +32102 + 81101 + 30100
Véiai1{0,1,23,4,5,6,7,8,9}.

+ Thi du: 2435 =2.10° + 4.10* + 3.10" + 5.10°

+ SO nguyén (hé thap phan) thudc dang roi rac vi gilta 2 sO nguyén lién ti€p, khong
tOn tai mOt sO nguyén nao.

b) Hé théng s6 nhi phan

+ S0 dung 2 ch(rso: 0, 1.

+ Ch{I sO nhi phan dugc goi 1a bit (binary digit).

+ 1 Byte = 8 bit.

+1 Word (tUr) bao gdbm mot s bit theo qui dinh, thi du tUr 4 bit, tU 8 bit, tUr 16 bit. ..

+ Bi€u dién s6 nguyén duong trong hé nhj phan nhu sau:

(X)z = an2“ + an_12"'1 + ... +az22 + 8121 + 3020

Vél dj O] { 0, 1}

+ Thi du: (1011), =1.2°+0.2°+1.2"+1.2°
=1.8+04+1.2+1.1=(11)

+ SO nguyén (hé nhi phan) ciing thubc dang roi rac.

c) Hé théng s6 thép luc phan (hex)
+SUdung 16 ch(rs6:0,1,2,3,4,5,6,7,8,9,a,b,c,d, e, f.
+ ThuOng duoc st dung dé€ viét gon sO nhi phan.
+Thidy:  (10101110), = (ae)

1.3.2. Nguyén tac s6 héa tin hiéu tuong tu
a) Tin hiéu sé (digital signal)
+ Chi x4c dinh v&i moOt sO thoi di€m nhat dinh (r0i rac vé mat thoi gian).
+ Chi nhan mot trong sO h{ru han cac gia tri khac nhau (r0i rac vé mat bién do).

b) S6 héa tin hiéu tuong tur

+ Xéac dinh gi4 tri tin hiéu tuong tu tai mOt sO thoi di€m nhat dinh (= 18y mau).

+ Chuyé€n gia tri clla cic mau d6 sang dang roi rac vé bién d0 (= luong t héa) va
bi€u dién bdi ma s6 nhi phan (= md héa nhj phan).

+ Thi du:

N\

Tin hiéu audio

tuong tu
S 0

Biéu dién thap phan: 25543345...
Bi€u dién nhj phan 3 bit (dong bit):  010101101100011011100101...




c) TOc dd bit (bit rate):

TOc do bit 1a s6 lugng bit cla dong bit (tin hiéu s6) duoc truyén dan hay luu trlf
trong mOt don vi thdi gian (1 gidy).
1.3.3. Lay mau (sampling)
a) Tan s6 18y mau

+ L8y mau 1a xé4c dinh gié tri tUc thdi cla tin hiéu tuong tu tai cac thoi diém nhat
dinh, thudng 1a cach khodng déu dan, vdi khodng cach thdi gian Ts.

+ Ts : chu ky 1dy mau.

+fs = 1/Ts : tan sO 18y m&u, tlc 1a sO lugng mau 18y dugc trong 1 gidy.

+ Ldy mau chinh 1a qua trinh diéu ché bién d6 xung PAM (= Pulse Amplitude
Modulation).

b) Dang séng tin hiéu 18y m&u (hay tin hiéu PAM)

Tin hi€u audio
tuong tu

\"
5 PAM

|
T

c) Phé tan tin hiéu 18y mau PAM

N

E PhG tin hiéu tuong tu

<
5 \V4 AN Phé tin hiéu 18y mau

1

f
e . = PAM —> S W i
AN PhS xung 13y mu A N N N $
‘ fs 2f5 3fs
; S TRET: 5 han ph6 dugc sir dung dé khadi phuc
® * ° lai tin hiéu tuong tu
d) Dinh ly Nyquist va Shannon:
+ DL Nyquist: fox < /2 = 1
trong do: foex  :tan sO 10n nhat cla tin hiéu tuong ty.
f, : tan sO 1ay mau.
f, : tan sO Nyquist.
+ DL Shannon: fo = 2 foa



+ Né&u tan s0 18y mau f, 16n: TOc d6 bit 16n — dai tan 1én, dung luong 1én
— can phai nén s0 liéu; nhung viéc phuc hoi tin hiéu tuong tu thudn tién, chinh xac, chat
lugng cao.
| + Neu f, < 2 fu : xudt hién aliasing (hién tugng biét danh hay hién tugng chGng
pho).

e) Hién turong chéng phé (Aliasing)
+ Aliasing: Hién tugng xudt hién cic thanh phan tin hiéu la khi khdi phuc 1ai tin
hiéu tuong tu, do phd tin hiéu 1dy mau PAM bi chdng 13p.

N\ Phé tin hiéu tuong tu
g
f
o > VA
PAM [—
AN Phé xung 18y mau A > ) f
_ 9 / . 2f  3f, >

I o) A $ Ving chOng pho gy ra hién tugng
aliasing

PhG tin hiéu 14y mau PAM

+ D€ tranh aliasing: trudc khi 18y mau, can phdi loc LPF (g0i 1a Anti-aliasing
Filter) d€ ddm b&o fou < f./2.

f) Cdc tan s6 1ay mau tin hiéu audio théng dung:
+ 32 KHz (vVOi fmex = 15 KHz)

+44,1 KHz  (V6i f = 20 KHz) : chudn CD.
+ 48 KHz (Vi fra = 20 KHz) : chuén audio s6 chuyén nghiép.
+96KHz  (VOi fa = 20 KHz) : chudn DVD, luu trit s0.

1.3.4. Luong tu héa (Quantization)
a) PO phan giai luong ttr (do sdu bit)

+ LUgng tlr héa 1a bién dbi cac gia tri analog cUa cdc mau thanh 1 trong N gia tri s6
rdi rac:

N=2"

vGi n 1a sO bit bi€u dién gia tri nhi phan cla mOt mau, dugc goi 1a do phdn gidi
lugng tU hay do sdu bit .

+ Né&u n 16n (do dé N ciing 16n): TOc d0 bit 16n — dai tan 16n, dung luong 16n nén
can phdi nén s0 li€u; nhung tin hiéu analog khdi phuc l1ai chinh x4c, chat lugng cao.

+ Thi du:




TN —0
b) Sai s6 luong tir
+ Sai sO lUOng tUF (Quantization Error): tao ra tap am lUong t (Quantization Noise)
hay méo IUong tU (Quantization Distortion ).
+ D06 phan gidi lugng t héa ting thém 1 bit, tap 4m lugng t(f gidm phan nla (-6
dB):
S/N = 6n + 2 (dB)

c¢) Cdc dé phan gidi lurong tir tin hiéu audio s6 thong dung
+ ThuOng sU dung nhat: 16 bit.
+ Chap nhan chat luong thap: 8 bit, 4 bit.
+ Cho chat lugng cao: 24 bit.
+ SU dung khi xU ly tin hiéu audio v&i chat lugng cao: 32 bit.

1.3.4. Mi hoéa nhi phéan
+ Ma héa nhi phan 1a bi€u dién s6 nhi phan cla tUng mau dudi dang nhi phan thich
hgp, dap Ung cac yéu cau co ban sau:
* Phan biét dugc cac gia tri duong, cac gia tri am.
* Cho phép thuc hién c4c phép toan cOng, nhan mOt cach don gidn.
+ Thi du vé ma offset va ma bu 2:

MUc lugng ti Ma offset Ma bu 2
+7 1111 0111
+6 1110 0110
+5 1101 0101
+4 1100 0100
+3 1011 0011
+2 1010 0010
+1 1001 0001
0 1000 0000
-1 0111 1111
-2 0110 1110
-3 0101 1101
-4 0100 1100
-5 0011 1011
-6 0010 1010
-7 0001 1001
-8 0000 1000

+ Mai bu 2 thudng dugc si dung phd bié€n cho tin hiéu audio sO, c6 dac diém:
* MSB (Most Significant Bit) =0: SO duong.
=1: SOam.
* POi tir sO duong qua s6 am: DO trang thai cac bit rdi cOng thém 1.
+ Dang dién ap (hodc dong dién) cla ddy s6 nhi phan (dong bit) chinh 1a tin hiéu
s0, dugc ma hoa don gidn nhat dudi dang PCM (Pulse Code Modulation = Di€u ma xung):
bit 1 tuong Ung vGi dién &p cao (5V), bit 0 tuong Ung vGi mUc dién &p thap (OV).



1.3.5. BO bi€n doi tuong tur - s6 (ADC)
a) So'd6 khoi L
Tin hiéu audio tuong tu' < 20 KHz SO nhi phan

Anti- l/ l/ Binary

— Aliasing > S/H > ADC » Coder [—»
'\ Filter ,\ /I
Tin hiéu audio tUong tu Tin hiéu 18y m&u PAM  Tin hiéu audio s6 PCM

b) Chiic nang :

+ Anti-aliasing Filter (LOc thong thap chOng hién tuong chOng pho) gldl han tan
s6 tin hiéu audio tudng tu nhé hon hodc bang phan na tan sO 1dy mau, d€ ch6ng hién
tuong aliasing khi khoi phuc lai tin h1eu tUong ty' sau nay.

+ S/H = Sample / Hold (Lay mau va gi(): Lay mau tin hiéu tuong tu theo tan s
fs, dong thoi luu gilr cic mau nay trong mot thoi gian < Ts d€ xU ly

+ ADC = Analog — Digital Converter: Lugng tU héa, tUc 1a bi€én doi cac gia tri
analog cUa cac mau thanh cac gia tri nhi phan rdi rac.

+ Binary Coder (Ma héa nhi phan): Bi€u dién cac s6 nhi phan cla cic mau dudi
dang thich hop. Loai ma thuOng ding cho audio sO 1a ma bu 2. Trong thuc t&€, bd ma héa
nhi phan nay thuong dugc gbp chung vao khoi ADC.

1.3.6. BO bi€n doi s6 - tuong tu (DAC)
a) So'do khéi: ) o
Tin hiéu bac thang PAM c6 nhiéu  Tin hi€u audio tuong tur

S/H Recovery l/
F» DAC Deglicher ,\= LPF ——»
Tin hiéu audio s6 PCM Tin hiu bac thang PAM d3 triét nhiéu

b) Chirc ndng:

+ DAC (Digital Analog Converter): Bi€n ddi tin hiéu s6 PCM thanh tin hiéu PAM.

+ S/H hay Deglitcher (Loai nhi€u): Loai b6 nhiéu glitch (do cc chuyén mach
trong DAC gay ra) lan trong tin hiéu PAM.

+ Recovery LPF (LOc khdi phuc): Loc 18y thanh phan tin hiéu c6 tan s6 nhd hon
hay bang fs/2 , d€ khéi phuc lai tin hiéu analog.
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1.3.7. So sanh céng ngh€ xtt 1y tin hi€u tuong tu va s6
a) Khuyét diém cta céng nghé xit ly tin hiéu turong tw
+ Han ché vé dai tan, dai dong, d6 méo, xuyén kénh, S/N, W&F (Wow & Flutter)

+ Suy gidm chat lugng khi sao chép nhiéu lan.

b) Uu diém cUa cong nghé xar ly tin hiéu sé
+ Cai thién S/N (ti sO tin hiéu trén tap am).
+ MG rOng dai dong (dynamic range).
+ Khoéng bi dnh hudng bdi su bi€n ddng nhiét do, dién ap.
+ Khong bi méo tin hiéu (distortion).
+ Khéng bi xuyén kénh (crosstalk).
+ Khong bi W&F (Wow & Flutter) do su' bién dOng tOc do.
+ C6 kha nang tai 1ap cac thanh phan DC cUa tin hiéu.
+ Pap tuy€n tan s6 bang phang.
+ C6 kha ning sao chép nhi€éu 1an ma khong gidm chat lugng.
+ C6 kha nang truy cap s0 liéu nhanh.
+ C6 kha nang s(ra 10i.
+ C6 khd nang dung phi tuyén.
+ C6 kha nang lién két mang. ..

c¢) Khuyét diém cta cong nghé x@ ly tin hiéu s6
+ Tin hiéu s6 dé bj 10i (error). Stra 16i dugc nhung tOn kém.
+ Hé thOng tin hi€u s6 phuc tap, ton kém.
+ Khong thé dung audio theo ki€u cat n6i bing tU.

1.4. PINH DANG TAP TIN AUDIO SO
1.4.1. Khai niém vé dinh dang tap tin audio sd

Dinh dang tap tin audio s0 1a dang thic luu trlt s6 liéu audio trong hé thdng may
tinh. SO liéu audio c6 thé dugc luu tr(f dudi dang khong nén (sO liéu audio thd) hay dudi
dang nén (d€ gidm dung luong luu tr(r). TAp tin 4m thanh sO thudng gbm 2 phan: phan
header va phan s liéu audio. Phan header bao gdm cac théng tin v€: dO phan gidi lugng tUr
(d0 sau bit), tan s6 18y mau, mono hay stereo, phuong thlic nén audio, théng tin vé€ ban
quyén, dung luong audio luu trt. ..

Can phan biét dinh dang tap tin v&i b0 ma héa — gidi ma (codec). Codec, dudi dang
phan clUng hodc phdn mém, thuc thién viéc ma héa (nén) sO liéu audio thd thanh sO liéu
audio nén va ngugc 1ai c6 thé gidi ma (gidi nén) s liéu audio nén trd vé s6 liéu audio thd.
Mac dit hau hét cac dinh dang tap tin audio chi hd trg mot audio codec tuong Ung, nhung
cling c6 truong hop mét dinh dang tap tin audio (nhu AVI) c6 thé ho trg nhiéu audio codec
khac nhau.

Hién nay di c6 rat nhiéu phdn mém xU 1y audio ho trg nhiéu dinh dang tap tin
audio khac nhau, ciing nhu cho phép chuy€n dGi qua lai gilta cc dinh dang tap tin audio.

C6 thé phan loai dinh dang tap tin audio theo mUc d0 nén hodc phan loai theo mUic
dod bdo vé ban quyén.

1.4.2. Phan loai dinh dang tap tin audio s6 theo mttc dd nén
a) Pinh dang khéng nén

+ Wave Sound File (WAV)

+ Audio Interchange Format (AIF, AIFF)

+ AU

+ SND...
b) Pinh dang audio nén khéng tén hao
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+ Free Lossless Audio Codec (FLAC)
+ Apple Lossless Audio Codec (ALAC)
+ Monkey's Audio (APE)
+ Lossless Windows Media Audio (WMA)
+ WavPack (WV, WVQ)...
c¢) Pinh dang audio nén tén hao
+ MPEG Layer III (MP3)
+ Advance Audio Coding (AAC)
+ Lossy Windows Media Audio (WMA)
+ Vorbis (OGG)
+ Real Audio Media (RA, RM, RAM)...

1.4.3. Phan loai dinh dang tap tin audio s theo mutc dd bdo vé ban quyén
a) Pinh dang m&, khong giir ban quyén (open, free)

+ Wave Sound File (WAYV)

+ Vorbis (OGG)

+ Free Lossless Audio Codec (FLAC)

+ Audio Interchange Format (AIF, AIFF)

+ AU

+ RAW

b) Pinh dang mo (open)
+ MPEG Layer I (MP3)
+ GSM
+ DTC
+VOX
+ AAC
+ MPEG-4 (MP4 / M4A)

c¢) Pinh dang giir ban quyén

+ WMA — dinh dang Windows Media Audio thong dung cUa Microsoft, dugc thiét
k€ vGi khd nang quan ly ban quyén s6 DRM (Digital Rights Management) dé chOng sao
chép.

+ ATRAC ((WAYV) — dinh dang nén ATRAC cii cUa Sony, ludén luén c6 phan md
rOng *.wav. D& md nhiing tap tin ndy, don gidn chi can cai dat thém driver ATRAC3.

+ RA — dinh dang cUa Real Audio dugc thiét k€ d€ streaming audio qua Internet.
Tap tin RA chi chfa s0 liéu audio.

+ RAM - tap tin van ban chlta dudng link dan t&i dia chi Internet c6 chia tap tin
Real Audio. Tap tin RAM khéng chita s0 liéu audio.

+ MSV — dinh dang riéng cla Sony dung cho cac tap tin thoai nén trong thé nhd&
Memory Stick.

+ DVF - dinh dang riéng cUa Sony dung cho cac tap tin tho@i nén trong may ghi am.

+ M4P — dinh dang riéng cUa AAC trong MP4 véi khd ning quan 1y badn quyén sO
DRM (Digital Rights Management) clla Apple, dugc ding d€ download nhac tir kho nhac
“iTunes Music Store”.
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Chuong 2

_ GIOI THIEU VE
KY THUAT PHAT THANH

2.1. PHAT THANH AM
2.1.1. Piéu bién bién dd (AM — Amplitude Modulation)
a) Khdi niém vé AM

Diéu bién bién d6 (di€u bién) 1a cich 10ng tin hiéu audio vao dao dOng cao tdn
(séng mang cao tdn) bang cach lam thay dGi bién dd cla dao dOng cao tan tao thanh tin
hiéu cao tdn AM (séng AM) lan truy€n trong khong gian.

Tin hiéu audio Piéu bién Tin hi€u cao tan AM dugc

trmicrodugc ™ | (AM) [ KDCSr6idua tdi anten blc

KD lén dua tdi xa thanh séng AM phat vao
khong gian

Dao ddng cao tan (séng
mang cao tan) do mach
dao dbng tao ra

b) Dang song AM
+ Gia sU tin hiéu audio cé dang hinh sin, bién d6 Uy, tan s6 f (Hinh a).
+ Dao dOng cao tan (séng mang cao tan) c6 dang hinh sin, bién d0 U, tan sO f, >
tan sO tin hiéu audio f nhi€u 1an (Hinh b)
+ Thi séng AM (tin hiéu cao tan AM) c6 dang nhu Hinh c, v6i:
* Bién d0 thay doi theo gia tri tUc thdi cla tin hiéu audio
* Tan sO khong d6i, van bang f,

u Hinha: Tin hiéu audio

u | VAL VIV NV

|
i
|
—_— _ — —_— - — I N . A N
"NAA AN o T Gongmang coodn
|
|
|
|
|
|
|
|

U LeZ [l AT~ ————— Hinh c: Tin hiéu cao tan AM
! \/\;ﬂ - A ¢ (s6ng mang)
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c) Phé tan clia song AM:

+ PhO tan séng AM (Hinh c) c6 dang nhu sau:

Dai bién

Da4i bién trén

dudi \ |
£ -f

U V Séng mang
U /2 U /2
f
£ofH

+ Nhung tin hiéu audio dung trong phéat thanh AM c6 ddi tan: 40 Hz + 4,5KHz nén
phd tan cla séng AM chi€ém 1 dai tan s6 9KHz xung quanh f,.

Dai bién dudi

UOH’I

Séng mang
/ Dai bién trén

N

f-4,5

2.1.2. Truy@n séng AM
a) Bang song AM

Co6 3 bang séng phat thanh AM:
+ Séng dai LW (Long Wave): 150 KHz dén 280 KHz.

+ Séng trung MW (Medium Wave): 526,5 KHz dén 1.606,5 KHz.

+ Séng ngan SW (Short Wave): 3,9 MHz dén 26,1 MHz, bao gbm cac dai séng:

* D3i séng 75 m:
* DAi s6ng 49 m:
* DAi song 41 m:
* DAi séng 31 m:
* DAi séng 25 m:
* DAi séng 19 m:
* DAi s6ng 16 m:
* Dai séng 13 m:
* Dai song 11 m:

3,9+ 4,0 MHz
5,95 + 6,2 MHz
7,1+ 7,3 MHz

9,5+ 9,775 MHz
11,7 = 11,975 MHz
15,1 = 15,450 MHz
17,7 = 17,9 MHz
21,45+ 21,75 MHz
25,6 + 26,1 MHz

Luu y: Cach chia bang song phét thanh — truyén hinh khéng ging nhu céc chia bang
s6ng vo tuyén dién moOt cach tEng quét, nhu sau:

Tén dai tan DAi tan sd
Extremely Low Frequency ELF 30 — 300 Hz
Voice Frequency VF 300 — 3000 Hz
Very Low Frequency VLF 3 —30 KHz
Low Frequency LF 30 — 300 KHz
Medium Frequency MF 300 — 3000KHz
High Frequency HF 3 -30 MHz
Very High Frequency VHF 30 — 300 MHz
Ultra High Frequency UHF 300 — 3000 MHz
Super High Frequency SHF 3 —30 GHz
Extremely High Frequency EHF 30 — 300 GHz

Riéng dai tan vi ba (Microwave) c6 tan sO tUf 1GHz dén 40 GHz.
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b) Pac diém truyén séng AM

+ Séng dai LW: Séng dai dugc truyén chl y€u theo mat dat (tia dat), khong lan
truyén xa dugc, thuOng dugc dung trong céc dai phat thanh dia phuong & ving 6n ddi.
Trong ving nhiét ddi, séng dai bi anh hudng béi khi quyén (sdm sét, gidng bdo...) nén
khéng dugc sUr dung.

+ Séng trung MW: Ban ngdy séng trung lan truyén ch( y€u bdng tia dat, ban dém
lan truyén bang tia trdi (phdn xa tU tang dién ly trong khi quyén). N€u cong sudt phat
thanh duU 16n, cu ly phat thanh c6 th€ 1én dén vai nghin Km. O ving gén dai phat, song thu
dugc rat 6n dinh. Tuy nhién séng trung ciing it nhi€u bi fading (hi€n tugng nghe tin hiéu
thu thanh Itic manh, lic yé€u, khéng déu) va bi nhiéu khi quyén.

Tang dién ly..
Tia tr0i (phan xa)
Tia dat >

Anten phat

+ Séng ngdn SW: Séng ngan lan truy€n xa hang chuc nghin Km nhd tia séng trdi bi
phan xa bdi tang dién ly va mat dat. Séng ngan ludn ludn bi fading nhung it bi nhiéu khi
quyén.

Tang diénly g

Anten phét\

lonosphere

¥ Ground Wave Sky Wave
® AM Radio Transmitter

Earth

c) St dung séng phdt thanh AM tai VN

+ Vi nam trong ving nhiét d&i nén VN khéng s dung bang LW.

+ Phét thanh AM bang MW dugc dai TNVN, cic dai phét thanh tinh, thanh pho st
dung dé€ phét thanh trong nudc, trong tinh, trong thanh pho.

+ Phét thanh AM bing SW dugc dai TNVN st dung d€ phat thanh d0i ngoai.
2.2. PHAT THANH FM
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2.2.1. Pi€u bién tan s6 (FM - Frequency Modulation)
a) Khdi niém vé FM

Diéu bién bién d6 (di€u bién) 1a cach 10ng tin hiéu audio vao dao dfng cao tdn
(séng mang cao tdn) bang cach lam thay d6i tan s6 cla dao dOng cao tan (séng mang cao
tan) tao thanh tin hiéu cao tdn FM (séng FM) lan truyén trong khong gian.

Tin hiéu audio Piéu tan Tin hiéu cao tan FM dudgc

tmicroduge — *|  (FM) [~ KBCS rOi dua tGi anten blrc

KD 1én dua tdi xa thanh séng FM phat vao
khong gian

Dao dbng cao tan (séng
mang cao tan) do mach
dao dbng tao ra

b) Dang song FM
+ Gid st tin hiéu audio c6 dang hinh sin, bién d U, tan s6 f (Hinh a).
+ Dao dOng cao tan (séng mang cao tan) c6 dang hinh sin, bién d0 U, tan sO f, >
tan sO tin hiéu audio f nhi€u lan (Hinh b)
+ Thi séng FM (tin hiéu cao tan FM) c6 dang nhu Hinh c, vi:
* Bién d6 khong, van bang U,n.
* Tan sO doi theo gid tri tUc thoi cla tin hiéu audio (bién thién xung quanh
£).

mEZT =TT T T T T T T t  HinhaTinhiéuaudio

U ! |

"IN TN

Hinh b: Dao déng cao tan

t , ~
' —> (s6ng mang cao tan)
|
M RYATATATAYATS
| : | :
| ! | !
| ! | |
A | | | |
U | l ' |
o \ | Hinhc: Tinhiéu cao tBn FM
t (séng mang)
-U
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c) Phé tan cla song FM:
+ PhG tan séng FM (Hinh c) c6 dang nhu sau:

Uom . -S0ng
mang

1 I | | | | I 1 N
»

Y q_e— Y
¥ N--T NNy

4% U-° 4-"4-H-%-°
+ Nhung tin hiéu audio dung trong phat thanh FM c6 dai tan 30Hz + 15KHz nén ph&
tan sO cla séng FM chiém 1 ddi tan s6 khodng 150KHz xung quanh f,

Uonm Séng mang
Dai bién dudi / Dai bién trén
AN
SN / f
f,-75 f, £,+75
! BW =150 KHz

< >

2.2.2. Truy@n séng FM
a) Bang song FM

+ Ngu0i ta danh 1 phan nho cla bang VHF d€ phat thanh FM, thuOng 1a: 88 MHz +
108 Hhz.

+ Phan b0 céc bang séng phat thanh truyén hinh nhu sau:

N
=
< N
o N <)
. . N ™M N E S
Tansé | < = = = =
S = = =
S =] ©
= S
lellg VHFLOW VHFHIGH UHF
, MW SW FM
song (V1) (Vn) U)
Linh vuc | Phat thanh AM Truyén hinh | Phat thanh FM Truy€n hinh
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The Electromagnetic Vigibhe light
Spectrum 76dnm _ F00nm &Mnm S00am 200nm .~ 32nm

Talovision
Radin VHF T URF Infra ) ¥eraye Gamms
ARy Radio red wiglet rays
FK
W0m 3 Jom 300um JUm Jnm {.3nm 1.HEam 0, 08003 nm
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b) Pac diém truyén séng FM:
+ S6ng FM chUl yéu truyén theo tia truc tiép (tia thang) tU anten phat dén anten thu,
do d6 khong thé€ lan truyén xa. Muln ting cu ly phat séng FM, phdi ting chi€u cao anten
phat / thu
+ Trong thanh ph6 séng FM chU yé€u truyén bang tia phdn xa.
Antenthu

P
FM Radio and TV Transmitters

Earth

c¢) St dung séng phdt thanh FM tai VN:

+ Phat thanh FM dugc dai TNVN, cac dai phat thanh tinh, thanh phé s dung dé
phét thanh trong tinh, thanh ph® (v&i chat lugng am thanh cao hon, thich hgp véi céac
chuong trinh ca nhac).

+ MOt sO quan huyén ciing dugc phép sU dung phat thanh FM c6 ma héa d€ phat
séng dén cac cum loa (mang truy€n thanh khong day).
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2.2.3. Phat thanh FM Stereo
a) Khdi niém vé FM stereo

+ Phét thanh FM stereo 1a phat dong thoi hai kénh 4m thanh tréi va phai (1a 2 tin hiéu
audio L, R) trén mOt séng mang cao tan duy nhat bang cach diéu bién FM.

+ Phat thanh FM stereo phdi tuong hgp v&i phat thanh FM mono, nghia la:

Dai phét thanh A »| Radio [ Nghe dai A mono
FM mono - —— >, ,——_p FMmono | Nghe dai B mono
v
\y/ Tuong
;v hop
I\ ..
baiphatthanh B | _ _ 7 ___,] Radio . Nghe d{g A mono
FM stereo | FM stereo ,» Nghe dai B stereo

+ Phat thanh FM stereo chi khac FM mono G chO thay thé tin hiéu audio bang tin
hiéu audio t6ng hgp (composite audio signal) vGi dai tan rOng hon. Mach Ma héa stereo
(hay chinh xac 1d mach Ghép kénh stereo) s& ph&i hop hai tin hiéu audio L va R d€ tao ra
tin hiéu audio tGng hop nay.

b) Nguyén ly md hoa stereo

. L
MlIfro L KD » 4+ | LtR (30Hz + 15KHz)
O— L - > I-R (DSB) >
L (23KHz+ 53KHz) vh audi
- , A e
icro KD | Pao Ly + B biéu h 4 q ng
R O R R | Pha > biép can |+
R 38K
déan
19Khz| 19KHy
Dao dOng
19KHz

+ Gia s c6 hai ngudn tin hiéu audio L, R 1ay tU 2 micro L, R.

+Mach KD L, R sé KD tin hiéu audio L, R tuong Ung.

+ Mach cOng th(r nhat s& cOng hai tin hiéu L, R tao ra tin hiéu L+R c6 dai tan 30
Hz + 15 KHz.

+ Mach cOng th( hai s& cOng tin hiéu L va tin hiéu —R (tUc 1a tin hiéu R sau khi
ddo pha) tao ra tin hiéu L-R ¢6 dai tan 30 Hz + 15 KHz.

+ Tin hiéu L-R dugc diéu bién can bang (tUc 1a diéu bién AM triét séng mang) bGi
dao ddng song mang phu 38KHz, tao ra tin hiéu L-R (DSB). Tin hi€u nay khong ch(fa song
mang phy 38 KHz ma chi c6 hai ddi bién trén va dudi (23 KHz + 38 KHz va 38 KHz + 53
KHz).

+ P& c6 dugc dao dOng 38KHz, ngudi ta tao dao dOng chudn 19 KHz r6i nhan 2
tan s6. Dao ddng 19 KHz con dugc ding dé€ tao ra tin hiéu hudng dan (pilot signal), dugc
truyén di d€ dong b0 mach dao ddng 38 KHz trong may thu thanh FM stereo.
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+ Mach cOng th(r 3 s& trOn tin hiéu L+R, tin hiéu L-R (DSB) va tin hiéu huéng dan
d€ tao ra tin hiéu audio tOng hgp (composite audio). Pay chinh 1a qua trinh ghép kénh phan
chia tan s6 FDM.

+ Thi du vé dang séng L-R (DSB):

4 Tin hiéu L-R . 1A
Hinh a: Tin hiéu L-R

v

Hinh b: Dao dOng s6ng mang

phu 38 KHz
Al VARIATE
|
| |
A I Bao hinh trén {L R)
I /
- _\ S -/ : Hinh c: Tin hi€u L-R di€u bién
/‘\‘ - ot AM vao song mang phu 38 KHz

Hinh d: Tin hiéu L-R (DSB) vGi

(d) =(c)—(b)
+ Ph6 tan cUa tin hiéu audio t6ng hop:
100% Biéndo SCA: Subsidiary Communication
o/ | t.h L+R . Authorization (ddc quyén truy€n thong
80% t.h hu6ng d&n 19KHz phu)
I .
, 1
40% / ! thLiR(DSB)
! ' t.h SCA (néu cé
i e
10% / | / | / ‘
4 | »f
30z 5K 2K 38K 53K 60K 6/K 74K ! (KHz)



2.2.4. So sanh phat thanh AM va FM

AM FM
Pon gidn PhUic tap
DAi tan tin hiéu audio hep (40 Hz + 4,5 | DAi tan tin hiéu audio rdng (30 Hz + 15
KHz - am thanh khong trung thutc. KHz) — am thanh trung thuc hon.
Khong h6 trg am thanh stereo HO trg am thanh stereo
Nhiéu dé xam nhép vao bién do Khang nhiéu t6t (nhiéu xam nhép vao

bién dO s€& bi mach han bién san bang
truGc khi tdch séng FM)

DO rOng dai tan séng AM hep (9 KHz), PO rOng dai tan séng FM rOng (150
dung song mang trong bang LW, MW, SW | KHz), dung song mang trong bang VHF

Séng AM bang SW cé thé€ truyén xa nhO | Séng FM chU yé€u truyén bang tia séng
vao séng tr0i — cU ly truyén xa truc ti€p — cU ly truyén gan

2.3. PHAT THANH SO

Nhin chung, cong ngh€ phét thanh s6 mang lai nhiing 10i ich nhu sau:

+ Tin hiéu sO manh hon tin hiéu tuong tu va hiu sudt phét séng cao khi cong suat
phét s6ng nho.

+ Céc hé thOng phét thanh sO thudng s dung phuong thlc “diéu ché da séng
mang c6 ma” nén may thu thanh trén xe, mdy thu thanh di dOng thu séng rat tot.

+ Cac hé thOng phat thanh s6 sU dung ph0 tan rat hiéu qua: 4p dung céc kY thudt
nén sO dé€ gidm bét tOc dO bit, nhung van dam bdo chat luong am thanh gén nhu chét
lugng CD.

+ Dong bit c6 thé truyén 4m thanh ciing nhu truyén thém s liéu.

+ Dé dang sUr dung may thu thanh s6 hon (so v&i méy thu thanh AM, FM).

+ Phét thanh sO c6 th€ canh tranh v4i phuong tién audio khac nhu CD.

+ Dung lugng sO liéu cUa phat thanh s6 ngoai viéc dugc st dung truc ti€p dé€ phat
thanh, con c6 thé bién tap, x(r ly dé dang d€ phuc vu cac hoat dOng phat séng khac nhu
phat thanh trén internet.

2.3.1. Cac tiéu chu@n phat thanh, truy&n hinh sé
a) Cdc tiéu chu@n phdt thanh sé:
Tinh dén thang 3/2007, di cé cac tiéu chudn phat thanh s0 sau:
+ Eureka 147 (hay DAB)
+ DAB+
+ FM IBOC (FM band in-band on-channel):
* HD Radio (FM sideband)
* FMeXtra (FM subcarrier)
+ AM IBOC (AM band in-band on-channel):
* DRM (Digital Radio Mondiale) for the SW, MW, LW
+ Phat thanh sO qua vé€ tinh:
* WorldSpace in Europe, Asia and Africa
* Sirius
* XM radio
+ ISDB-TSB (Integrated Services Digital Broadcasting — TSB)
+ Phat thanh s0 trong cac hé thOng truyén hinh s0, nhu:
* DMB (Digital Multimedia Broadcasting)
* DVB-H (Digital Video Broadcasting — Handheld)

b) Céc tiéu chud@n truy€n hinh s6:
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Tuong tu, trong lanh vuc truyén hinh ciing da cé nhiéu tiéu chudn khac nhau. Tinh
dén thang 3/2007, da c6:
+ DVB (Digital Video Broadcasting)
+ ISDB (Integrated Services Digital Broadcasting)
+ DMB (Digital Multimedia Broadcasting)
+ Truy€n hinh s6 mat dat (Digital Terrestrial Television):
* DVB-T (diéu bién OFDM)
* ISDB-T (di€u bi€n OFDM)
* ATSC (diéu bién 8VSB)
* T-DMB
+ Truyén hinh sO cho céc thiét bi di dOng:
* DVB-H (di€éu bi€n OFDM)
* MediaFLO
* DMB (di€u bi€én OFDM)
* Dich vu MBMS (Multimedia Broadcast Multicast Service)
Thong qua cdc mang dién thoai di ddng GSM Edge va UMTS.
+ Truyén hinh s6 qua v€ tinh:
* DVB-S
* ISDB-S
*4DTV
* S-DMB
* MobaHo!

2.3.2. Phat thanh s6 DAB

Tiéu chudn phét thanh s6 DAB (Digital Audio
Broadcating), con dugc biét dudi tén Eureka 147, duoc
thi€t 1ap tU cubi thap nién 80 thé ky trudc, 1a tidu chudn
thong dung nhat dang dugc phat trién tai nhiéu nudc. TU
1999, mdy thu thanh DAB dad dugc ban rOng rii trén thi
truOng. P&n nam 2006, da c6 khodng 1.000 dai phat thanh
DAB chinh thlc hoat dOng vGi kha ning phU séng dén véi 500 tri€u ngudi. Tuy nhién,
DAB ciing bOc 16 mOt s6 khi€m khuyét nhat dinh, do d6 tiéu chudn cai tién 1a DAB+ da
dugc dé xuat thay thé.

a) Bang séng va dang thirc (mode)

+ DAB sU dung cong nghé phat séng bang thong rOng trén bang III (174-240 MHz)
va bang L (1.452-1.492 MHz). Tuy nhién do quan d0i My dang s dung bing L. nén DAB
khong thé€ phat trién tai My. MY ciing di c6 thod thudn vGi Canada, theo d6 Canada chi
dugc khai thac han ché biang L cho phat séng DAB mat dat, d€ tranh gay nhiéu trén bang
L.

+ DAB c6 nhiéu dang thlc phét séng khac nhau (I, II, II va IV) phu hop véi diéu
kién cUa tUng nudc. DE c6 thé hoat ddng dugc trén pham vi toan cau, may thu thanh DAB
phdi ho trg ca 4 mode nay.

* Mode I cho bang III, phat séng mat dat.

* Mode II cho bing L, phét séng mat dat va qua vé tinh.

* Mode III cho tan s6 dudi 3 GHz, phét séng mat dat va qua v tinh.
* Mode IV cho bang L, phat séng mat dat va qua vé€ tinh.

a) Dich vu va “kénh ghép”

+ Nhiéu dich vu dugc géi chung vao mOt bd (ensemble), con dudc goi 1a kénh ghép
(multiplex).

+ Cac dich vu bao gOm:
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* Céc dich vU co ban, nhu chuong trinh cUa céc dai phét thanh.

* Cac dich vu th( cap, nhu chuong trinh binh ludn thé thao.

* Céc dich vu vé s0 liéu.

* Gidi thi€u chuong trinh dudi dang dién t& EPG (Electronic Programme
Guide).

* Tuy€n tap cac trang HTML va hinh dnh s0 (thudng dugc goi la trang web
phat séng).

* Trinh chi€u hinh anh tinh (Slideshow) dong b0 v&i am thanh.

* Hinh anh dOng (video).

* Cac Ung dung trén nén Java.

* Céc s0 liéu tho (raw data) khac...

c) Téc do bit

+ MOi kénh ghép déu c6 tc dd bit tOi da, tuy nhién t6c d6 bit hitu ich phu thude
vao mUc do sUa 10i dang dp dung: mUc dd sla 10i cang manh thi t6c dd bit h{tu ich cang
giam. )

+ Thi du: & Anh, s&t dung mUc d0 stra 10i 3, c6 hé s6 FEC 1a 0,5 thi tOc d0 bit t0i da
cUa kénh ghép 1a 1.152 Kb/s.

d) Truyén séng

+ SU dung diéu ché OFDM va DQPSK nén tranh dugc fading va inter-symbol
interference (do nhan séng tU nhi€u dudng truyén dén dong thoi).

+ Véi OFDM, c6 thé s dung mang don tan SFN: mang 1udi mdy phét trong ca
nudc c6 thé truyén cing mOt chuong trinh phat thanh trén cung mot tan s ma khong bi
giao thoa 1an nhau. Va nhu vay SFN ciing tiét kiém dugc phé tan s0, tao thuén tién cho
thinh gia 1Uu ddng nghe dai.

e) DAB+

+ Thang 11/2006, WorldDMB (cG quan chiu trach nhiém vé b tiéu chudn DAB)
tuyén bO s€ nang cap DAB thanh DAB+ (s dung audio codec HE-AAC - thuOng goi la
AAC+ thay cho MPEG-1 Audio Layer II; h0 trg am thanh surround MPEG; diing ma Reed-
Solomon d€ tang cuOng khd nang s(ra 16i).

+ Tai Anh, da bay ban may thu thanh DAB+ vao mua xuan 2007.

) So sdnh DAB véi AM, FM
Uu diém:
+ SU dung dé dang, thudn tién.
+ Tang sO lugng dai (st dung mang 1 tan s0, tiét kiém dai tan).
+ Gidm chi phi van hanh, bdo tri.
+ Chat luong am thanh cao.
+ It bi giao thoa b3i c4c dai nghiép du.
+ Dai tan diéu chinh dugc (phu hgp véi dai nghe nhac, hay 10i; mono hay stereo).
Han ché truGc mat:
+ Chat luong am thanh chua hoan hdo (do nén).
+ Chat lugng thu séng chua that t6t khi séng y€u (ti€ng bi nd).
+ Ving phU séng con han ché.
+ Chi phi phat s6ng cao.
+ Khong tuong hop (thi du gilta DAB va DAB+).
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2.3.3. Phét thanh s6 DRM

Digital Radio Mondiale (DRM) 1a tiéu chuén phat thanh s6 dugc thiét k&€ d€ hoat
dOng trén cic bang séng AM ma phét thanh tuong ty dang s& dung. Vi cing mOt dd réng
bang théng, DRM c6 th€ phét nhi€u kénh hon so vGi AM, chét luong am thanh t6t hon,
nhO vao codec MPEG-4. DRM dugc phét tri€n dua trén sy déng gép cUa Radio France
Internationale, TéléDiffusion de France, Deutsche Welle, Voice of America, Telefunken
(new: Transradio) and Thomcast (new: THOMSON Broadcast & Multimedia).

DRM phat thanh s& v&i chat lugng am thanh hay hon FM, nhung v§i tan sO dudi
30 MHz (bang LW, MW, SW) nén cu ly phat séng rat xa. DRM ciing nghién c(tu phét thanh
sO trén bang FM trong du 4an DRM+. VGi DRM, c6 th€ sU dung lai anten AM cii. DRM
khong bi fading, khong bi giao thoa v&i cic dai AM truyén thdng trén cing dai tan so.
Ngoai am thanh, DRM c6 thé truyén thém s6 liéu giong nhu DAB. Nhung khac v6i DAB,
DRM s dung cong nghé “trén kénh trong bing” (in-band on-channel) va c6 thé hoat dOng
trong dang thUc lai, goi 1a “phét séng dOng thai trén 1 kénh” (Single Channel Simulcast) ca
tin hiéu tuong tu 1an tin hiéu sO

a) Md héa audio
+ T6c dd bit h{tu dung tlr 8 Kb/s dén 20 Kb/s d€ phét séng trén biang thong 10 KHz.
+ Tdc d0 bit c6 thé dat t6i 72 Kb/s va st dung bing thong 16n hon 10 KHz.
+ T6c dd bit phu thubc phuong thlc ma héa sUa 16i, phuong thitc diéu ché..., vi
vay DRM ho trg ra nhi€u audio codec khac nhau tity theo tOc d6 bit:
* MPEG-4 HE-AAC (High Efficiency - Advanced Audio Coding).
* MPEG-4 CELP
* MPEG-4 HVXC

b) Bdng thong

DRM phét thanh trén nhiéu loai bang théng khac nhau:

+9 KHz hodc 10 KHz: biang théng chudn clla AM.

+ 4.5 KHz hodc 5 KHz; nUa bang thong chudn AM. Bang théng nay cho phép dai
phét thanh dung n(fa bang théng d€ phat thanh AM, nU’ta bang thong d€ phat thanh RDM.
Tuy nhién, trong truOng hgp ndy, tOc dd bit va chat lugng am thanh thap.

+ 18 KHz hodc 20 KHz tuong Ung v&i mOt cip kénh AM k€& can, md ra khd ning
phét thanh DRM chdt lugng cao hodc ghép cac kénh audio trong cling mOt may phat.

c) Piéu bién

+ DRM s dung diéu ché COFDM (Coded Orthogonal Frequency Division
Multiplexing), trong d6 mOi séng mang lai dugc diéu ché QAM (Quadrature Amplitude
Modulation) két hgp vGi ma héa s(ra 10i.

+ C6 thé 1ya chon céc théng sO phét thanh phu thudc diéu kién truyén séng va tinh
khéang nhiéu cUa tin hiéu, thi du nhu Iua chon 64-QAM, 16-QAM hay 4-QAM
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2.3.4. Phat thanh s6 WorldSpace

WorldSpace 14 mOt mang phét thanh s& qua vé tinh, c6 co
s@ dat tai Silver Spring, Maryland, MY. WorldSpace da phU
W(I)HLDSPACE- song hau hét chau A, chau Au, chau Phi. WorldSpace ciing
ISENE T VI 6 gidy phép phuc vu Nam MY va Trung MY, nhung cho

o z dén nay chua phl séng dugc khu vuc nay. Tai My mOt sO

EYRU N HUE WnY kénh p}}:ét thanlE) cla W%rldSpace nhu "Thz System" and "U-
Pop" ciing dugc phéat trén XM Satellite Radio. Nhi€u dai
phat thanh 16n da phat séng chuong trinh qua WorldSpace nhu BBC, NPR, CNN, Virgin
Radio, Fox News and Bloomberg. Nhi€u kénh trén WorldSpace cho phép quang cio mién
phi. Chat lugng am thanh gan nhu chat luong CD.

Hinh bén: Trung tdm di€u hanh v€ tinh
WorldSpace's AfriStar tai Washington,
D.C.

[@la) May thu thanh

+ Cac hang da san xuat rnay thu thanh WorldSpace: JVC, Sanyo, Hitachi, Panasonic.

+ Céc hang dang sdn xudt mdy thu thanh WorldSpace: AMI (Han qudc), BPL (An
d0), Tongshi (Xi’an).

+ Anten cUa mdy thu thanh WorldSpace phai 13p dat tai vi tri ¢6 th& nhin thay rd vé
tinh (v&i géc phu‘Ong vi, goc ngang thich hgp).

+ Pa s0 cac kénh phat thanh WorldSpace phdi trd phi, nhung ciing c6 mét s0 it kénh
mién phi nhu céc kénh BBC's African va RFI.

Hinh bén: Mdy thu thanh Worldspace cUa Hitachi

b) Cdc vé tinh

+ Hi€én m&i chi ¢6 2 vé tinh dugc st dung: AfriStar phU séng chau Phi, chau Au va
ving Trung dong; AsiaStar phU séng Vung Nam A va c3 ving Trung bong.

+ Chua c6 k& hoach phéng vé tinh th( ba 1 Ameristar d€ phU séng Nam MY, Trung
MY vi bang song L ma WorldSpace dinh s& dung dang dugc Khong quan MY sU dung.

+ MGi vé tinh phéng xulng 3 chim tia, hd trg dén 50 kénh phét thanh tin tlc, &m
nhac, gidi tri, gido duc va k€ cd dich vu multimedia cho may tinh.

+ WorldSpace dy dinh sé s dung tiéu chudn m@ SDR (ETSI Satellite Digital Radio)
cho mang phat thanh md&i, phl séng chau Au trong ndm 2008.
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AmeriSpae AfriSpace AsiaSpace

Vung phu séng cUa 3 vé tinh WorldSpace

Vung uplink cUa 3 vé tinh WorldSpace

2.3.5. Phat song multimedia DMB
a) Pac diém chung:

+ Digital Multimedia Broadcasting (DMB) 1a hé thOng phat séng sO dugc s dung
dé€ truyén thong tin multimedia (phat thanh, truyén hinh, phét s0 liéu) tdi cac thiét bi cam
tay nhu dién thoai di dOng, TV di ddng, PDA... Céng nghé ndy do Han qudc dUua ra trong
mOt dé 4n qubc gia v€ cong nghé thong tin va ciing chinh Han quéc da phét séng DMB
chinh thUc dau tién vao nam 2005.

+ DMB c6 thé phat séng théng qua vé tinh (S-DMB) hodc phét séng mat dat (T-
DMB).

+ DMB duogc thi€t ké dua trén cd s& tiéu chudn DAB, va ¢6 mOt sO ddc tinh tuong
dong v&i d6i thU chinh DVB-H.

+ Gibng nhu DAB, DMB phat song trén bang III (VHF) va L (UHF).

+ DMB chua thé€ trién khai tai Bac MY vi biang song II dang dung cho TV, bang
song L dang danh cho Khong quan My Vi véy, tai Bac My, hé th0ng dbc quyén
Qualcomm's MediaFLO van dang dugc st dung . Nhat ciing trién khai m&t hé thOng khéc,
12 “1seg” st dung ISDB.

+ T-DMB s dung MPEG-4 Part 10 (H.264) cho video va MPEG-4 Part 3 BSAC
hodc HE-AAC V2 cho audio. Audio va video dugc ghép chung va déng géi vao dong truyén
tdi MPEG-2 TS.

+ DMB sU dung diéu ché€ OFDM-DQPSK.
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b) Tinh hinh trién khai:
Tai Han quOc:

+ Phat séng S-DMB vao ngdy 1/5/2005, T-DMB vao ngay 1/12/2005.

+ Théang 12/2006, dich vu T-DMB gbm 7 kénh TV, 12 kénh phéat thanh, 8 kénh sO
liéu dugc phét séng trén 6 “kénh ghép” trén bang VHF, kénh TV s0 8 va 12. Dich vu T-
DMB dugc cung cdp mién phi, nhung chi c6 & mOt sO ving.

+ Théang 4/2007, dich vu S-DMB gOm 15 kénh TV, 19 kénh phét thanh va 3 kénh sO
liéu. Phai ding ky va trd phi s&r dung S-DMB.

+ Khodng 1 triéu may thu da dugc bén, tinh dén thang 6/2006. May thu c6 thé dugc
tich hop trong thi€t bi chi dung trong xe, dié€n thoai di dOng, may nghe nhac cam tay, my
tinh xach tay (laptop) va may anh s0.

Tai cac nudc khac:

+ 'Mobiles Fernsehen Deutschland' cUa DUc da tung ra dich vu T-DMB “Watcha” va
othdng 6/2006, tai thoi diém t& chlc World Cup 2006, két hgp véi viéc quang ba dién
thoai di d6ng P900 clla Samsung (dién thoai DMB dau tién & chau Au).

+ Phap dang thU nghiém DMB tai Paris.

+ Indonesia dang th(f nghiém DMB tai Jakarta.

+ NRK dang th& nghiém DMB tai Trondheim, Na Uy.

+Y dang th(f nghiém DMB tai mOt sO thanh pho.

+ Trung quOc du dinh cung cdp dich vu DMB trong thdi gian dién ra Olympics
2008.

2.3.6. Tinh hinh phat tri€n phat thanh s&
a) Cdc nuéc chap thuén DAB:
+ D3 c6 khodng 20 nudc chinh thic st dung DAB:
Bi phat séng DAB nim 1997;
Brasil — thang 12/2005;
Trung qudc — ddu ndm 2006, tai Bac Kinh va Quang Déng;
Nam 2006, 700.000 dan Pan Mach (13% dan sO) da dugc nghe DAB;
TU ndm 1997, 2 tri€u dan Phan Lan da nghe DAB. (Tuy nhién tU 2005, c4c
dai
DAB da ngung phat s6ng, chi con phat qua mang);
PUc —thang 4/1999, hién nay 85% dan sO nghe T-DAB;
Ireland — thang 12/2006;
Na Uy — thang 6/1995, hién c6 20 dai, hién phu séng tGi 70% dan sO.
Rumani — He 2005;
Singapore — 11/1999, da phU séng 100% dan s0;
Tay Ban Nha da phu s6ng 60% dan s0;
Thuy Dién — 1995, hién phU séng 40% dan s0;
Anh — 1995, hién phU séng 85% dan s0;

+ DAB s dung codec MP2, da bOc 10 mOt sO han ché.

+ TG chlc DAB hién nay da sap nhdp vao tG chlic WorldDMB.

+ Théng 11/2006, WorldDMB thong béo s& st dung codec HE-AACv2 (tlc la
eAAC+), hd trg am thanh surround, s& dung mé héa sUa 16i RS d€ nang cdp DAB thanh
DAB+ ngay trong nam 2007.

+ DAB and DAB+ khong s dung dugc cho céc thiét bi di déng vi khéng c6 video
codec. Vi vay DAB két hop véi DMB d€ phat thanh s0 cho céc thiét bi di dbng, thi du nhu
tai Han quGc, DMB phat &m thanh DAB nén MPEG 1, Layer II ciing v6i cac dich vu video.

b) My
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+ MY lua chon cc hé thdng IBOC (hay DH Radio) dugc phat trién bdi iBiquity
Digital (sdp nhap tU 3 cong ty khac nhau), dua trén cO s& diéu bién OFDM (Orthogonal
Frequency Division Multiplexing).

+ TOc t0 bit tUr 96 dén 128 Kb/s dbi vGi bang FM, 48Kb/s d0i véi bing AM (diing
kY thudt nén audio d€ st dung tOi Uu dai tan).

+ National Radio Systems Committee (NRSC) va 3 cong ty IBOC ti€n hanh th(
nghi€m vao thang 12/1999.

+ Trong ltic cac dai phat thanh dang th(f nghiém phét thanh sO mat dat thi cac hing
sdn xudt xe hoi tham gia khai thac thi truOng phét thanh s6 qua vé tinh. Hang Ford va
DaimlerChrysler 1am vi€c v@i Sirius Satellite Radio (trudc day la CD Radio) cUa New York;
con General Motors va Honda két hgp v3i XM Satellite Radio 3 Washington, D.C. dé
nghién clu tri€n khai cac hé thOng phat thanh s6 qua vé tinh cho khu vuc Bac MYy véi
khodng 100 kénh phét thanh “chat lugng CD”, cho phép ngudi l4i xe c6 th€ nghe dai phat
thanh quen thudc clla minh & bat c( noi dau trong khu vuc Bac My.

+ XM Satellite Radio ¢6 3 v€ tinh (2 vé tinh duQc phong vao mua xuan 2001, vé€ tinh
con lai dugc phéng cuGi ndm 2005). Ngoai ra con ¢é cac tram phat lai trén mat dat tai cac
thanh ph6 khé thu nhan tin hi€u tU vé tinh (vi c6 nhiéu nha cao tang).

+ Tuong tU, Sirius Satellite Radio cling phong 3 vé tinh vao khodng ndm 2000 va
xay dung hang loat cac tram phat lai trén mat dat.

+ FCC da dau gia quyén s dung dai tan phat thanh tir vé& tinh trong bang L (xung
quanh 2.3 GHz)

¢) Nhat:
+ Nhat da bat dau phat thanh s0 mat dat theo tiéu chudn riéng ISDB-TSB va phat
thanh sO vé tinh trén tan s0 2,6 GHz.

d) Han quéc:

+ TU ngay 1/12/2005, Han qudc cung cap dich vu T-DMB bao gOm ca phat thanh va
truy€n hinh s6. T-DMB c6 th€ dugc coi nhu thé hé sau clla DAB. Pa c6 hon 110.000 méy
thu T-DMB da dugc ban trong thang 12/2005.

e) Cdc nuéc dang phit trién:

+ Cong ty truyén thong v€ tinh du ki€n phéng 3 v€ tinh mang tén "AfriStar",
"AsiaStar", va "AmeriStar" d€ phU séng phat thanh s6 qua vé€ tinh phuc vu chau Phi, chau
A va chau My Latinh. Cho tGi nay (2007), WorldSpace da phéng "AfriStar" va "AsiaStar".
Con "AmeriStar" van chua phéng dugc do tan s6 phat séng v& tinh (bang L) tring v&i dai
tan cla quan d6i My.

+ MOi vé tinh c6 3 chum tia truy€én séng xuéng mat dat, cung cap dén 50 kénh phat
thanh. Nhiéu dai phat thanh dia phuong, khu vuc, quOc t€ di va dang lam viéc vGi
WorldSpace d€ thué kénh phat séng. WorldSpace ciing d két hgp v&i Thomson Broadcast
dé€ xay dung cac Telekiosk (trung tdm truyén thong c0 s&) d€ cung cdp cac dich vu truyén
thong dén céac viing noéng thon.

+ MOt tap doan bao gbm céc dai phat thanh truyén hinh va cac cong ty sdn xudt
thi€t bi da nghién c(tu vi€c s dung lai cac bang séng AM (dang ding cho phat thanh tuong
ty) cho phat thanh s6. Hién nay da c6 hon 70 dai phat séng phat thanh s& DRM va mdy thu
DRM ciing dd dugc bay ban rong rai. Cac hé thGng DRM s dung céc tiéu chudn nén dua
trén co sG MPEG 4 1a aacPlus d€ ma héa &m nhac va CELP hodc HVXC d€ mai héa cac
chuong trinh phéat thanh 16i. Tuy nhién hién nay, gi4 may thu thanh DRM con tuong d0i cao
doi vGi ngudi dan cac nudc dang phat trién.

+ Viét Nam ciing chi dang & giai doan nghién c(tu th( nghiém phét thanh s0.

Bién soan: Nguyén Quéc Anh — Trudng Cao dang Phét thanh — Truyén hinh II
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Théang 6/2007 5
(Trich Tai li€u hudng dan nghi€p vu phét thanh, truyén thanh cho Can b0 Nhan vién
Cong ty Thiét bi Vat tu Phét thanh Truyén hinh EBC).
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