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CHUONG 1. KHAI QUAT VE AM THANH VA DUNG AM THANH
1.1 Khai niém vé am thanh

Am thanh tir xa xua c6 ¥ nghia ddi véi cudc sdng con nguoi, &m thanh c6 thé 1a tin
hiéu béo hiéu, c6 thé 1a am nhac, c6 thé Ia céc tiéng dong mdi truong, cac am thanh tu
nhién, cac am thanh k§ xao trong cac san pham giai tri nhu game, dién anh. Am thanh
ngoai truyén tai noi dung con thudng truyén tai nhitng cam xutc, tim tu, tinh cam ma
ngudi nghe ¢6 thé cam nhan. Vi du vui tuoi, budn, hao hing,. ...

V& co ban, am thanh 1a céc séng am lan truyén trong mot moi trudng (khéng khi)
tac dong vao mang nhi (tai ngudi) 1am cho ching ta nghe thay dugc &m thanh. Mac du
trong tu nhién c6 rat nhidu 4m thanh nhung chi nhitng &m thanh trong dai tan sé ma tai
nguoi cam nhan duoc thi ching ta méi nghe thay duge. Thong thudng, tai nguoi c6 thé
nghe cac tan sb tir 20Hz dén 20kHz. Con ngoai tan sb nay ra thi chi nhitng ngudi dac biét
hoac nhirng dong vat dac biét thi méi nghe duoc. Vi du nhu cho, doi, ca heo,... Trong tai
liéu nay chi d& cap dén 4m thanh nghe duoc.

il

VIVARY

Hinh 1-1: S6ng &m thanh thanh lan truyén trong khong khi dén tai nguoi
Vit tao &m thanh rat da dang va bét ky vi du mat tréng khi g8, mang loa khi c6
dong dién chay qua, ddy dan khi ta gay, chiéc coc khi ta gé thia,... Nhu vay, &m thanh
duoc tao ra do vat thé rung dong phét ra tiéng va lan truyén trong méi truong khdng khi.
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Hinh 1-2: Mot s6 vi du vé cac vat tao &m thanh

Cic ddc trung cua am thanh:

a. Tan sd (frequency): 1 sb lan dao dong cua séng am thanh trong mot gidy. Va don vi

do 1a Héc (Hz).

Duration (Time in Second)

| Period

N
l

Amplitude

-
3

Trough

Y

Hinh 1-3: Vi du vé tan s6

Vi du: Khi ta gay nét mi cua dan ghi ta thi day dan s& rung khoang 330 lan trong mot
gidy. Va tan sé nét mi cia dan 1a 330Hz.

Trong thuc té, tan sé &m thanh biéu thi cao d6 cua am bao gom: cac am tan sb thap —
am tram, tan sb vira — am trung va tan sb cao — am béng.

- Am tram c6 tan s thuong tir 20Hz — 300Hz (c6 thé tir 16Hz)
- Am trung c6 tan sb thuong tir 300Hz — 3000Hz
- Am bdng c6 tan sb thuong tir 3000Hz-20000Hz

Trong am nhac, cac ndt nhac & bat d6 tha 3 (trong 4 bat do) co tan sb khoang:

= P35 262 Hz
= R@:294 Hz
= Mi: 300 Hz

= Pha: 349 Hz



Son: 392 Hz

La: 440 Hz

Si: 494 Hz

b. Hai &m (harmonic): Mot vai ddi twong tao ra am thanh véi tan s6 duy nhat. Hau hét
cac nhac cu &m nhac tao ra nhiéu tan sé tai mot ndt nhac. D6 1a cach ma mdi nhac cu
trinh dién khac nhau. T6 hop cac tan s6 tao boi nhac cu goi 1a &m sic. Am sic bao
gom mot tan sé co ban hay tan sb chinh va cac tan sé thi.

Harmonic ctia mot séng &m 1a mot tan s6 thanh phan cua tin hiéu. N6 duoc tao thanh
tir tan s6 co ban cua song am dugc nhan véi mot s6 nguyén. Vi duy, séng co tan sb 1a f
(Hinh 1-5.a) thi cac harmonic cia s6ng &m cd cac tan sb 2f (Hinh 1-5 b), 3f (Hinh 1-
5¢), 4f (Hinh 1-5d),...

Am thanh ma ching ta c6 thé nghe tir cac dbi twong rung 1a té hop trong giac quan
goém nhiéu tan sé khac nhau.

A

=

Y

Hinh 1-4: Vi du vé hai am
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Hinh 1-5: Vi du vé harmonic

c. Bang thong (bandwidth):

Bing thong xac dinh sy khac biét giira tan s6 cao nhét va thap nhat caa mét tin hiéu.

MGt tin hiéu trai rong tir 200 — 3200Hz c6 bang thong la
BW = 3200- 200 = 3000 Hz.
1.1.1  Amthanh sb

Am thanh trong ty nhién muén xtr 1y duoc bang may tinh thi phai chuyén d6i sang
am thanh sé. Vay, am thanh s6 1a 4m thanh da duoc chuyén dbi dé c6 thé sir dung trong

c4c thiét bi sb. Viéc chuyén d6i nay thdng qua viéc sé hda tin hiéu.

Co ban s6 hoa tin hiéu s& gdm mot s6 budc sau:

- Lay mau: LAy mAu Ia roi rac hod tin hiéu tuong ty vé mat thoi gian theo mot quy
luat nhat dinh. Nguyén tic co ban Ia tan s ldy mau phai 16n hon hoic bang 2 1an

tan s cao nhat cua tin hiéu.
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Luong tar: La qud trinh 1am tron gia tri bién d6 ciia cac mau sau khi roi rac.

M4 hoa: 1a viéc chuyén d6i cac mau tin hiéu da luong tir hoa thanh cac méa nhi
phan 8 bit

Mét sé diic trung ciia m thanh sé

Tan sé lay mau (Sample Rate): 1a s6 sample (mau) trong mot khoang thoi gian
nhat dinh (thuong 1 1 gidy) cua am thanh k§ thuat s, quyét dinh truc tiép téi chat
lwong am thanh. Pon vi dé tinh Sample Rate 14 Hz (Hertz). Sample Rate s& cho
biét trong file am thanh cd bao nhiéu mau dugc ghi lai trong mot gidy. Chang han,
mét file &m thanh duoc ghi & Sample Rate 44100 Hz s& can dén 44100 mau/giay
dé luu gitr &m thanh trong mot chudi mau. Sample Rate cang cao thi chét luong
cta chudi mau cang tét. Céc file nhac thuong c6 Sample Rate 1a 44100 Hz, nhung
cac Am thanh trong phim hoic cao cip c6 thé cd tan sb cao hon dén 192kHz.

Do sau am thanh (bit depth): Am thanh c6 thé dugc 1dy mau véi kich thudc 8, 12
hay 32 bit. P phan giai ciia &m thanh (chang han nhu 8 hodc 16 bit) xac dinh do
chinh xa4c ma mot am thanh c6 thé duoc sé hoa. St dung nhiéu bit cho kich thudc
mau mang lai mot chat lwong am chan thuc va nguyén ban nhat nhung ciing lam
cho dung luogng file 16n hon.

Bit-rate 1a toc d6 xtr ly dir liéu da phuong tién (dm thanh, video) trong mét giay.
Pon vi dé tinh Bit- rate la bps (viét tit cua bit per second). Bit-rate cang cao s&
ghi nhan cang day du céac loai &m thanh, chat luong file nhac ciing cao hon, song
dung lugng file lai 16n hon. Trong khi do, Bit-rate cang thap thi am thanh bj lugc
bo cang nhiéu nén s& cho chat luong thap hon, bu lai dung lwong file nho hon.
File nhac chat lirong cao thudng co Bit-rate dao dong tir 128 kbps dén 320 kbps.

Mono: chi tich hgp mot kénh am thanh, hay &m thanh don sac.

Stereo: tich hop hai kénh am thanh doc 1ap v6i nhau, trong d6 Bit-rate cung cap
gitta hai kénh 4m thanh thay d6i phii hop véi lugng thong tin dugc chira trong mdi
kénh. Am thanh Stereo luén nghe hay hon Mono..

File khong nén (Uncompressed): 1a file khong 4p dung bat ky phwong phap nén
nao nén file s& c6 dung luong rat 1on. Pinh dang phd bién 1a WAV.

File nén khong mat dir liéu (Lossless): sir dung phwong phap nén ma khong loai
b6 nhing dir liéu trong file gdc, dé thu dugc file c6 dung lwgng nho hon nhung
van gitr duoc chit lugng nhu ban dau. Am thanh lossless s& co Bit-rate thap hon
so voi am thanh chua nén (Uncompressed), dugc st dung rong radi va phat trién
thanh c4c dinh dang nhu AAC, AC3, FLAC, APE,...

File nén mat dir liéu (Lossy): 12 file &m thanh nén co loai bo cac dir liéu khong
quan trong trong file gbc dé duoc file 4m thanh co kich thudc nhé hon nhiéu lan
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file gbc ma van gitr duoc thong tin co ban gan gidng file gbe. File lossy hoat dong

duoc nho nhitng phan mém giai ma 4m thanh hay chuyén d6i dinh dang 4m thanh.

Sampling Resolution Bytes Comments
Rate Needed
for1
Minute
44.1 kHz 16-bit Stereo 10.5MB CD-quality recording; the recognized standard of audio quality.
44,1 kHz 16-bit Mono 5.25MB A good trade-off for high-guality recordings of mono sources
such as voice-overs.
44.1 kHz 8-bit Stereo 5.25MB Achieves highest playback quality on low-end devices such as
most of the sound cards in Windows PCs.
44,1 kHz 8-bit Mono 2.6MB An appropriate trade-off for recording a mono source.
22,05 kHz 16-bit Stereo 5.25MB Darker sounding than CD-quality recording because of the lower

sampling rate, but still full and "present” because of high bit reso-

lution and stereo. Preferred for CD-ROM projects.

22.05 kHz 16-bit Mono 2.5MB Mot a bad choice for speech, but better to trade some fidelity for a

lot of disk space by dropping down to 8-bit.

22.05 kHz 8-bit Stereo 2.6MB A popular choice for reasonable stereo recording where full band-

width playback is not possible.

22.05 kHz 8-bit Mono 1.3MB A thinner sound than the previous choice, but very usable. Any
Macintosh or any MPC can play back this type of file. About as
good as listening to your TV set.

11 kHz 8-bit Stereo 1.3MB At this low a sampling rate, there are few advantages to using
stareo.

11 kHz 8-bit Mono 650KB In practice, probably as low as you can go and still get usable
results; very dark and muffled.

5.5 kHz 8-bit Stereo 650KB Stereo not effective.

5.5 kHz 8-bit Mono 325KB About as good as a bad telephone connection.

Hinh 1-6: Bang cac chat luong cac dix liéu file &m thanh
1.2 Dwng am thanh sb

Dung &m thanh 1a khai niém rong tir viéc thu &m, chinh sira, phdi ghép cac dit liu
lién quan dén am thanh. San pham dyng &m thanh da dang bao gom tir cac tin hiéu don
gian nhu coi tau, tiéng chudng,.. dén cac ban am thanh phic tap hon hon nhu thu am va
phdi nhac cho bai hat hoic &m thanh 1ap thé cho céc tac pham dién anh,.....

Dung am thanh bao gdm céc hoat dong co ban nhu thu am, cit, dan, chinh sta,
trén cac tin hiéu, ....dén cac hoat dong phuc tap gom tao ra cac hiéu wng &m thanh khdng
6 trong tu nhién hoac cac hiéu tmg am thanh dac biét phuc vu cac muc dich khac nhau.
Trude day khi cong nghé chua phat trién, viéc dung 4m thanh don gian 1a ghi am va phét
lai song song vai nhau. Ngay nay, viéc dung con md rong dén viéc xu ly tryc tiép dir liéu
am thanh nhu loc nhiéu, diéu chinh tan sé, cac diém pitch,....va ap dung céc hiéu (g san
c6 nham mang lai hiéu qua am thanh tét nhat.

Dung &m thanh sé 1a qua trinh thu &m, xir ly, tron céc tin hiéu &m thanh sé trén may tinh
hoac céc thiét bi chuyén dung.
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Thong thudng hién nay khi khoa hoc c6ng nghé da phat trién, cac thiét bi may tinh c6 cau
hinh tét va cac phan mém xir 1y 4m thanh da dang nén viéc dung am thanh sé thuong
dugc thyuc thién trén may tinh bang cac phan mém chuyén dung. M6t s6 noi dung co ban

ctua dung am thanh gom:

- Thu &m: Thyc hién ghi lai &m thanh bén ngoai théng qua céc thiét bi micro va

cardsound.

- Xt ly: Thuc hién viéc cat, ghép dir liéu &m thanh s. Khau nay con c6 thé c6 cac
chte nang khac nhu chuyén dbi céc tham sé tin hiéu, loc nhidu,....ap cac hiéu ung

cho am thanh.

- Tron: Thuc hién viéc ghép, tron céc tin hiéu &m thanh véi nhau dé tao thanh file
am thanh cudi cing. Céc dit liéu liéu duoc ghép c6 thé bao gom ca dit liéu hinh

anh (vi dy 16ng tiéng,...)

So dd hé théng dung am thanh sb hay dung am thanh phi tuyén:

| Monitor | Loa
[ a
- G CPU
CAc thiét bj : | BS : »  May
vao két noi ghiam
7 > l,VIéY
Phat séng
Ban
diéu khién

Hinh 1-7: So d6 khéi hé théng dung am thanh phi tuyén
- Céc thiét bi vao nhu 1a cac may phat Am thanh, micro,...
- B0 két ndi : 1a day dan, jack cam, card sound, ...
- CPU: May tinh cai dat cac chuong trinh xtr ly &m thanh
- Monitor: Man hinh
- Ban diéu khién: Chuat, ban phim.
- May ghi am: La may thu va ghi bang, dia hoac thé nhd.
- May phat séng: May truyén tin hiéu

Loa: nghe kiém tra.
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1.3 Y nghia ciia Am thanh sé trong c4c san pham da phwong tién

Am thanh déng vai tro quan trong trong céc san pham hoic ¢ng dung da phuong tién.
Cac hiéu ung dic biét caa nhitng am thanh va tiéng noi c6 thé dugc dua vao cac tng dung
trong hé théng dao tao va ban hang tu dong hoic hé théng thong tin. Mot 16i chi thich
bang tiéng noi cd thé dugc dung dé dién ta nhitng gi dang dién ra trén man hinh hoic dé
lam ndi bat va nhan manh nhitng khai niém then chét. Am thanh c6 thé duoc sir dung két
hop véi hinh anh tinh hoic dong dé giai thich cho ngudi sir dung mot ¥ twéng hay mot
quy trinh hiéu qua hon theo cach giai thich don gian bang van ban hay d6 hoa. Am nhac
c6 thé duoc st dung dé thu hit su chl y cua khéch hang hodc dé tao ra dugc mot phong
cach riéng biét.

Trong mét sé linh vuc chuyén dung vé &m thanh cd thé phat trién nhiing hé thong 16i
cua ung dung truyén thong da phuong tién, chang han nhu cac hé théng giup cho nguoi
tan tat nhin thay duoc. Céc ung doc thong tin gan day con duoc tng dung dé doc bao va
thong tin thay cho viéc nhin man hinh duoc biét nhu 1a tng dung Text to speech hay céc
hé thong cho phép diéu khién bang &m thanh giong néi dirgc biét nhu hé thong nhan dang
tiéng noi tu dong (Automatic Speech Recognition-ASR).

Céc hiéu ung 4m thanh ngay cang dwoc sir dung phd bién cho c6 thé dung hiéu tng
am thanh cho giao dién, &m thanh diing canh bao cho ngudi sir dung hoic cung cap thong
tin phan hoi,. ..

Am nhac ludn tao ra nhidu cam xdc va 16i cubn do vay cd thé dugc sir dung rong réi
trong cac san pham da phuong tién nhu lam 4m thanh nén cho céc tac pham khéc hoic
dugc dung dé bao hiéu thu hut nguroi ding.

1.4 Vai tro cia dgng &m thanh sb
1.4.1 Duwng am thanh so trong dién anh truyén hinh

Khong thé khong nhic dén vai trd cia dyng 4m thanh trong dién anh truyén hinh, mot

chuong trinh hay mot bo phim s& khong thé c6 cam xuc hozc khé hiéu khi khdng co

tiéng.



Hinh 1-8: B6 phim Iron Man véi nhiing nhiéu k§ xao &m thanh
Pién anh truyén hinh truéc day khi ky thuat dung 4m thanh chua phat trién, nguoi ta
khdng thé thu duoc tin hiéu tiéng clng véi tin hiéu hinh anh. Do vay, cac bd phim
thoi dau thuong 1a phim cdm c6 kém theo nhac nén nhim giam tiéng 6n cua may
quay.

Hinh 1-9: B6 phim ¢ dién Hé saclo khong c6 1oi

Ngay nay, khi k¥ thuat phét trién, dung am thanh sb trong dién anh truyén hinh cho
phép chiing ta quay trudc cac doan phim sau d6 thuc hién viéc long tiéng hodc doc 10i
binh sau. Cac budc dung am thanh nay duoc thuc hién trong cac studio (vi néu thu &
ngoai s& bi nhidu moéi trudng va am thanh cé chat lugng khong cao). Ngoai ra, dé tao
cam xuc cho nhirng canh quay tinh cam c6 thé 16ng cac ban nhac trir tinh hoic cac
canh quay hoanh trang can dua cac am thanh k¥ x40, nhiéu kénh vao trong phim.



