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TOM TAT: Phdn lon tré diéc déu o thé LANG NGHE va NGHE PUQC am nhac khi
chiing deo mdy trg thinh va tré cdm nhdn am nhac bdng mét cdch riéng nao do. Am nhac luén
hdp ddn con ngudi trong moi thoi dai, moi nén vin héa va di nhién ciing rdt hap dan vdi tré
diéc. Nhung lam sao tré hoc nhac dugc, lam sao tré biét hdt? Ky thudt xit Iy va nhdn dang am
thanh hign nay da cd thé hé trg tré trong vdn dé nay. Tit khd ndng nhdn ra nét nhac trong bai
hdt, nhdn ra loi trong bai hdt (thu 1 micro), chiing t6i xdy dng mgt chuong trinh hd trg nguoi
khiém thinh (ddc bigt la tré) tdp hdt. Chuong trinh gbm 2 muc tiéu, phdn luyén thanh va phdn
tdp hdt.

1. GIGI THIE U
Bai bdo nay nhiim gidi thiéu mot phudng phép hd g tré khi€m thinh luyen giong. D6 1a luyén
giong qua viéc tip hat. M&i ngudi c6 mot cdch cdm nhén bai hit khdc nhau. Y twdng quan trong & day

la gitp tré khi€m thinh nhin thic ra dugc 4m nhac qua man hinh k&t hop véi dd hoa sinh dong cila
mdy tinh. Bai bdo gbdm 3 phan:

° Phan ky thuét s& trinh bai mot s6 k¥ thuit quan trong trong chudng trinh nhu nhan dang
ndt nhac tir Am thanh, nhan dang 18i bing mang nd ron.

o Phédn (ng dung s& trinh bay nhing Igi ich va gidi thiéu chuong trinh.

. Phin cudi 1a ddnh gid va k&€t ludn

2.KY THUAT
2.1. Nhian dang ndt nhac ti giong hdt

Am thanh 1 tin hiéu dudc t8ng hgp tir nhitng séng 4m c6 tin s§ don gidn dang SIN hodc COS.
Diing phép bién ddi Fourier, ta c6 th& chuyén tir tin hiéu tdng hdp ra lai thanh cdc tin hiéu don vi (tin
hiéu dang SIN hoic COS ¢6 tin s8 cG dinh).

Piy la hinh dnh mdt s& n6t nhac da chuyén vé dang mién tin s6

a) Nat C4 (Bd) f b) N6t D4 (Re) f

¢) Not E4 (Mi) f d) N6t C5 (Do) f

Hinh 1: Minh hoa hinh phé cla cic nét D6, Ré. Mi, &
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a) C4, D4, E4 b) thém C5

Hinh 2. Su khdc biét cdc tdn s& tao nén cdc ndt nhac

Ta thiy rdt 16 trong hinhi 2b, nt P& (CS5) hoan toan triing véi tin s cf_)nlg hudng ké ti€p ciia nét
D6 (C4). Vay viéc nhin ra cdc nét nhac 13 viéc phdt hién cic diém cuc tri ddnh dau trong hinh 1.
Thuat todn phat hién cuc dai nhy sau:
Input:  double *f: day tdn s& cilia tin hidu
int n;
Output: fo: tAn s& clia ndt nhac
Bl: min=0;
B2: for (i=1; i<n; i++) {
if (f[i)>fli-1] && fLiI>fli+1]) {
if (f[i]l<min) return f;;
min = {[i];

fo=1;

}

X twdng chinh 1a tim cyc dai diu tién khong ting thi cue dai trude sé 13 1, Bic tinh ndy diing
v8i mot giong hdt. Khong diing hoan todn vdi nhi€u giong hat va khi ¢ nhac dém qud 16n dnh hudng
vao. Pham vi clia bai bdo nay chi cAn & mifc nay 1a dd.

2.2. Nhén dang 10i bai hat

Ldi bai hdt duge chia lam 2 loai, mot 12 nhitng 4m don gidn nhu a, e, o,...; hai 12 15 clia bai h4t
thit sy. Nhin dang 18i bai hdt tSng qudt lamét van dé khé, va 1 hudng nghién cttu ti€p theo ciia dé
tai. Hién tai, d& tai chi mdi gidi quy&t cdc 4m don gidn dugc hét trong bai hit.

2.2.1. Mang no-ron nhén tao

Cdc phuong phdp xi 1y tin hiéu k§ thudt s& (Digital Signal Processing - DSP) truyén théng
thudng dua trén cdc thudt todn chuyén di dix lidu tr dang nay sang dang khdc théng qua cic thi tuc
cai dat sdn va hiu hét cdc ky thudt nay doi hdi phi ¢6 cdc tham s6 ndo d6 dé thyc thi. Céc thuit todn
nay md td cong viéc phdi thyc thi tréx 1 ligu, cdn cdc tham s cung cdp cdc chudn dé d4nh gid ching.
Viéc lya chon cdc tham s8 thich hgp Lo nén quan trong hon chinh cdc thuit todn.

Trén cd s md phdng cdch thitc hoat dong clia bd nio ngudi, mang nd-ron nhin tao (Artificial
Neural Network — ANN, goi tdt 14 mang nd-ron) ra ddi da phat huy ¥ tudng nay 1&én dinh diém, bing
cdch sit dung cdc thudt todn cuc ky don gidn kém theo céc tham s6 dudc t8i wu héa. Mang nd-ron di
thay thé cdc phudng php gidi quyét van dé truyén thong bing cdc chi€n Iugc thit va sai, cdc gidi phip
thic dung, va phuong phdp luin “két qud nay tSt hon két qué kia”.
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M6t mang no-ron da I18p ¢6 ki€n tric phan 16p, m6i 16p bao goém nhiéu nd-ron. Cdc nd-ron nay
nhin tin hidu vao tir cdc no-ron thudc 16p ngay trude né va truyén tin hiéu ra cho cdc nd-ron & céc 16p
sau. Khong c6 k&t ndi gilta cdc nd-ron trong ciing mot 16p. Mac di mdt mang nd-ron cd thé c6 rat
nhiéu 16p nhung kién tric théng dung nh&t 1a mot mang nd-ron vdi 3 16p: 16p nhép (input layer), 16p in
(hidden layer), va 16p xudt (output layer).

Nh, !

Hinh 3: M6t mang nd-ron da 16p vdi 116p (1-2 16p in)

Mang dugc hufn luyén bang phudng phdp lan truyén nguge. Quéd trinh lan truyén ngudc cla
mang nd-ron chinh 1a qud trinh mang cip nhét lai cdc trong s& clia cdc nd-ron nhim dat dugc gid tri
clia cdc tin hiéu ra (output) nhv mong mudn.

Db 18i ciia mang dudc tinh theo cong thifc sau:

1
Es —-xZ(d,. —a,.)
2 I
trong d6 @, 12 gid tri mang sinh ra, d; 12 gi4 tri ma ta mong mudn tin hidu ra s&€ dat téi va Ny 1a

s0 tin hiéu ra (output).
Su thay d6i trong lugng dugc tinh theo cong thifc:

oE 5
ijj = —y x —, V@i y1a toc 6 hoc (learning rate).
]

2.2.2. Nhdn dang cdc dm don gidn

bé gidi quy&t bai todn nhin dang ndy, ta c6 mdt nhin xét quan trong sau: Am thanh dugc phat
ra 13 do ludng khong khi di qua b mdy phat 4m cia tré. B mdy phit am chi duy trl 8 mot trang thai
va phdt ra ti€ng nhd ddy thanh quin rung va cic cong hudng bén trong bd mdy. Vi viy, tin hiéu am
thanh 13 tudn hoan. Ta di bi&t, tin hiéu tudn hoan thi s& c6 phd vach. Mot tinh chi't quan trong & ddy la
tai mdi thdii diém, hinh 4nh phé 12 nhu nhau. Ti tinh chat nay, ching t6i da chon mang nd-ron nhin
tao (Artificial Neural Netwoik — ANN) dé nhan dang 4m vi tai mot thdi diém. TG chifc many nd-ron
gbm 3 10p: 12 nd ron vao twong Ung vdi vectd dic trung, 120 nd-ron n, 9 nd-ron ra tWGng oy véi sé
am don gidn (dic wrung duce chon dé nhin dang 12 MEFCC (Mel-Frequency Ccpstral Coefficie .is)).

, I
& day, ta sit dung phudng trinh sai phin Fuyé'n tinh hé s6 hing y = Zbrx(n - r) v6i be=1, by=-
r=0
0.97 dé Pre-emphasis tin hi¢u. St dung Hamming-Window d€ Windowing tin hiéu sau khi da Pre-
emphasis. Sau d6, ding phép bién ddi Fourier d€ chuyén tin hi€u ti¥ mién thdi gian sang mién tdn .
Diy b loc dugc thiét k& 1a day b loc tam gidc ¢6 tn s3 giita déu nhau trén thang Mel.
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Hinh 4: Cdc budc tinh dic trung MFCC
Danh sdch cdc 4m don gidn:

STT | Am Tir STT .| Am Tir
1 i i 6 a a

2 € é 7 u u

3 [ e 8 [ &

4 « w 9 > o

5 T o

3. UNG DUNG
Nhitng k¥ ning tré hoc dudc qua chuong trinh:
® Ky ndng-sdng tgo: Tré tu dung 1én giai diéu va tiét tau.
* Ky ndng vdn dong thé: Tré tyt vin dong theo nhac (nhu v3 tay, 14¢c minh...).
* Ky ndng vé cdm xiic: Tré biéu hién nhiéu cim xic qua 4m nhac nhu vui, budn, titc gidn;
Am nhac cdn c6 thé 1am thy gidn diu éc.
* Ky ndng giao tiép: ling nghe giai diéu, nhip diu, 15i ciia bai hit; ling nghe su khic
nhau trong 4m nhac (nhu cao-trim, to-nh3...)
Vigc tdp hit 12 mot phan trong nhirng bai hoc ciia tré. Trong chudng trinh day tré, tip hat da

dugc 18ng vao mét cdch thich hdp. Sau ddy 12 bai hoc tdp hét dugc trich ra trong bd gido trinh luyén
am tdp néi ti€ng Viét va phdt tién tr duy.

hitrd tré k TR R G e 1

On tép céc &m o, 6, a va cac nit DA Mi Sol

Hinh 4: Hinh minh hoa @ng dung luyén tap hat.

Trang 8



TAP CHi PHAT TRIEN kH&CN, TAP 8, 80 5/2005

4. KET LUAN

K&t qud thuc nghiém vé nhin dang ra n6t nhac khd chinh xdc (>99%). V& nhin dang cdc 4m
don gidn ding ANN ciing cho két qué ri't cao va cd hai déu nh4n ding trén nhiéu nhém ngudi. Sau
diy 1a bing ddnh gid thd nghiém. :

STT Loai thif nghiém Ngudi thif nghiém K&t qua Ghi chd

1 Nhindang nétnhac | 2 Nam 42 Ni¥ doc 10 lin 99.7% Mot s6 18i do thi€t bi hoat
cdc not C4(Dd) tdi i35(Si) ddng khéng 6n dinh lic mdi
bdt diu va sau mot thdi gian
md micro qud lau. Nhitng 13i
nay dudc bd qua.

2 Nhin dang 4m don | 2 Nam +2 N doc 50 ldn 99.4% nt
idn cdc dm cd bdn

THE PROGRAM OF SUPPORTING DEAF CHILDREN
IN SOUND TRAINING THROUGH LEARNING TO SING

Le Hoai Bac, Nguyen Duc Hoang Ha
* Faculty of Information Technology, University of Natural Sciences — VNU-HCM

ABSTRACT: Most of the deaf children can listen to music and songs with the help of special
devices, and they can feel the music with their own special way. Music and songs are always very
interesting to everyone all over the world in every culture. Of course, music is also attractive to deaf
children. The problems are how deaf children can learn music and learn how to sing. Nowadays audio
processing and recognizing techniques can help deaf children to overcome obstacles to learn music and
to sing. Utilizing the capability to recognize notes and lyrics from songs recorded by microphones, we
developed the application to support the deaf, especially young children, in sound training. Our
application includes two objectives: sound training and learning to sing.
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