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LOI CAM ON

Pé hoan thanh chuong trinh cao hoc va viét luan van nay, to1 da nhan dugc
s huéng dan, gitp d& va gdp ¥ nhiét tinh cia quy thay c6 trudng Pai hoc Cong
nghé thong tin - Truyén théng, Dai hoc Thai Nguyén.

Trude hét, toi xin chan thanh cam on dén qui thdy co truong Dai hoc Cong
nghé thong tin - Truyén thong, dic biét 1a nhimng thay co di tan tinh day bao cho toi
sudt thoi gian hoc tap tai trudng.

T6i xin giri 101 biét on sau sic dén thay gido PGS.TS. Ping Vin Pirc nguoi
d3 danh rat nhiéu thoi gian, tim huyét va sy tan tinh giap d&, huéng dan cho toi
trong sudt qua trinh nghién cru va giup toi hoan thanh luan vin nay.

Nhan day, t6i xin chan thanh cam on Ban Giam hiéu truong Cao dang Vin
hoa nghé thuat Viét Bic cung dong nghiép trong Phong Pao tao & nghién ctru khoa
hoc d4 tao rat nhiéu diéu kién dé toi hoc tap va hoan thanh tot khoa hoc.

Déng thot, t61 cling xin cam on qui anh, chi va ban lanh dao khoa Am nhac,
phong thu thanh cua truong cao dang Vin héa nghé thuat Viét Bac... da tao diéu
kién cho t6i diéu tra khdo sat dé c6 dit liéu viét luan vin.

Mic du t6i di c6 nhiéu cb ging hoan thién luan vin bang tit ca sy nhiét tinh
va niang lyc cta minh, tuy nhién khong thé tranh khoi nhitng thiéu sot, rat mong
nhan dugc nhitng déng gop qui bau ciia qui thay ¢6 va cac ban.

Thai Nguyén, ngay  thang nam 2012
Hoc vién

Nguyén Thuy Duong
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DANH MUC CAC KY HIEU, CAC CHU VIET TAT

Stt | Ky hiéu Tén diy du Y nghia
L |ADC Analog - to — Digital Chuyén d6i twong ty s6 hoa
Conversion
Automatic Speech Tu dong nhan dang tiéng noi
2 | ASR o
Recognition
3 | API Application Programming Giao dién lap trinh Urng dung
Interface
4 |DAC Digital — to — Analog Chuyén d6i s6 hoa tuong tu
Conversion
5 | DBMS DataBase Management H¢ quan tri co s¢ dir licu
System
6 |DCT Discrete Cosine Transform Bién d6i cosin rdi rac
7 |DFT Discrete Fourier Transform Bién dbi Fourier roi rac
8 |HMM Hidden Markov Model M5 hinh Markov an
9 | HZCRR ng_h Zero- Crossing Rate Ty I¢ toc d0 vuot qua 0 cao
Ratio
10 | IDET Inverse Discrete Fourier Bién do1 Fourier lién tuc
Transform
11 | IR Information Retrieval Truy tim thong tin
Multimedia Analysis and Hé théng chi muc va phan tich
12 | MARS X A
Retrieval System da phuong tién
13 | MIDI Musical Instrument Digital Giao dién so cho nhac cu
Interface
14 | MIRS Multimedia Indexing and H¢ thong chi muc va truy tim

Retrieval System

thong tin da phuong tién
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MultiMedia DataBase

H¢ quan tri co s¢ dir licu da

15 | MMDBMS Management System phuong ti¢n

1o |ORpBws | P ealon DatBase | e i s quan
17 | SR Silence Ratio Ty 1¢ cam

18 | SNR Signal-to-noise ratio Ty 1& nhiéu tin hiéu

19 | STFT Short Time Fourier Transform | Bién d6i Fourier thoi gian ngan
20 | ZCR Zero Crossing Rate Tbc d6 vuot qua 0
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MO PAU

Nghi quyét Trung wong II khoa VIII d3 dit ra phuong cham chién lwge cho
nganh gido duc 13 phai: "P6i moi phuong phap gido duc dao tao, khic phuc 16i
truyén thy mot chiéu, rén luyén nép tu duy sang tao ciia ngudi hoc, timg budc ap
dung phuong phap tién tién va phuong tién hién dai vao qua trinh day hoc". Ung
dung cong nghé thong tin vao day hoc dang dan dan duoc thuc hién ngay cang
nhiéu trén buc giang. Viéc thiét ké gido an va giang day trén may tinh bang nhiing
doan phim minh hoa véi hinh anh, &m thanh séng dong, bai giang s€ thuc sy gy su
cht y va tao huing thu hoc tap cho hoc sinh-sinh vién. Trong diéu kién hién nay tai
liéu day am nhac béng su hd tro cia CNTT & nude ta con nhiéu han ché, viée tim ra
cac giai phap ung dung phan mém CNTT vao day hoc 4m nhac 13 yéu cau can thiét
nham gép phan d6i moi phuong phap day hoc cho b mén nay.

Ung dung CNTT trong day hoc Am nhac & cac truong Pai hoc — cao déng va
cac truong pho thong 1a viéc lam tat yéu, giup cho giang vién, gido vién am nhac
chu dong c6 nhitng bai soan mang tinh hién dai va tao ra dugc nhirng tai liéu hoc
tap, tham khao phong phu cho sinh vién mang tinh truc quan sinh dong, tao dugc
himg thu hoc tap cho hoc sinh.

Trén thi trudng hién nay co rat nhiéu phén mém dung dé soan nhac, hoa am,
phéi khi thu am, xtr 1y, bién tdp 4m thanh, v.v... Cac phan mém déu c6 linh vuc Gng
dung nhét dinh c6 tinh chuyén biét kha rd nét nhung nhin chung khi str dung déu c6
dic diém tuong doi giéng nhau nén viée sir dung ciing kha dé dang. Viéc lya chon
st dung can phai dap Gmg yéu ciu sau: - Lira chon nhimg phan mém dap ung noi
dung bai day, tiét day. - C6 k¥ nang sir dung va khai thac phan mém. - D& pho cép,
phU hop véi diéu kién k¥ thuét cia dia phuong.

Ngay nay, viéc chia sé cac bai hat ban nhac trén internet da trd nén pho bién.
Thuyc té d6 cling md ra mdt nhu cau truy cap vao nhitng thu vién 4m thanh khong 15.

Nhu cau d6 doi hoi mot cong nghé tim ki€ém hi€u qua dé to chure, sap xép, truy tim
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cac ndi dung 4m thanh, cling nhu c6 thé xir Iy hang trim ty trang web hdn don trén
mang va cac thiét bi luu trit trén céc may tinh céa nhan.

Hién nay, mét s6 hing tim kiém khéng 16 trén mang nhu Yahoo, Google hay
You Tube dang trién khai cac hoat dong nghién ctru theo cach tim kiém theo noi
dung thay vi tir khoa. Nguoi dung chi can gb nhitng tir hodc cum tir lién quan dén
bai hat va Yahoo s¢€ liét ké mot danh sach cac file am thanh, cho phép khach hang
nghe truc tuyén. Cong cu tim kiém am nhac nay hoat dong dua trén kha nang doc
n6i dung duoc nhiing trong tép am thanh, con duoc goi la metadata, dé phan loai két
qua tim kiém.

Trong nhitng nim qua & Viét Nam, cac cong cu tim kiém dit liéu da phuong
tién, trong do6 cac cong cu tim kiém va nhan dang dir li¢u am thanh da dan duoc cha
y. Vi du, phong nhan dang va cong nghé tri thirc- Vién cong nghé thong tin da gidi
thiéu mot sd san pham phan mém co ¥ nghia thyc té rat cao nhu: tong hop va xir ly
ngdn ngit tiéng Viét, nghién ctru va tiép cén cac ky thuit mai cua cong nghé tong
hop va nhan dang tiéng noi trén thé gidi dé ap dung trong hoan canh Viét nam va
am thanh tiéng Viét, nghién ctru cac phuong phap xur 1y tin hiéu sb va tin hiéu tiéng
n6i, cac phwong phap tim dic trung 4m thanh. Cac san pham néu trén da dap ung
duoc phﬁn nao nhu cau tim kiém va nhan dang dir liéu am thanh. Tuy nhién, cac
cong trinh nghién ctru vé tim kiém am thanh theo ndi dung van con hiém hodc chua
tuong xing voi tam quan trong cua no trong hién tai va twong lai. Bac biét st dung
c4c phan mém nay cho cong viéc giang day am nhac tai cic truong con chua dap
mg duoc nhu cau thyc té, thay vi phan trang bang den truyén thong, gido vién chi
click chudt, vai gidy sau trén man hinh hién ra ngay ndi dung, am thanh ctua ban
nhac. Ung dung cong ngh¢ thong tin trong day hoc 4m nhac dang dan dan duoc
thuc hién ngay cang nhiéu trén buc giang cac truong dao tao nghé thuat. Nhac si
Hoang Lan nhén xét rﬁng tir trude dén nay, bd mén am nhac “’day chay” nhiéu, it 161
cudn dugce hoc sinh. Néu viéc ung dung CNTT vao trong day hoc dugc thuc hién céd

hiéu qua trong cac trudng, s& dan dén sy thay ddi 16n lao vé PPDH nhim cung cap
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nhirng tu li¢u &m nhac mdt cach khoa hoc, phong phu, toan dién ma con tac dong
tich cuc dén thim my, dén tu duy nhéan thtrc cua hoc sinh...

Mit khéc, viéc hiéu biét sau sic vé am thanh ciing nhu cac khai niém, thuit
toan lién quan s& gitp ta ing dung va xay dung cac hé théng tim kiém 4m thanh phu
hop, hiéu qua hon. Xuat phat tir nhitng vin dé néu trén, luin vin di tip trung
nghién ctru vé van dé "Tim kiém Am nhac trén co sé ndi dung va ing dung"".

CAu trac cua luan van nhu sau:

Chuong 1: Tong quan vé co s¢ dit liéu 4m thanh

Chuong 2: K¥ thuét tim kiém co so dir liéu 4m thanh

Chuong 3: Ung dung k¥ thuat tim kiém 4m nhac trong giang day
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CHUONG I
TONG QUAN VE CO SO DU LIEU AM THANH

Ngay nay, v6i su phat trién vuot bac ciia khoa hoc k¥ thuét, su bung nd cua
dit liéu dic biét 1a dit liéu media, nhu cau thudng thirc am nhac ctia con nguo1 ngay
cang phong phu, da dang dan dén mot nhu cau rat thue té d6 13 nhu cau tim kiém
thong tin vé 4m nhac.

HAau hét cac hé théng tim kiém am nhac hién tai déu dya trén chi muc. Co s&
dir liéu dua trén chi muc boc 16 nhiéu nhuoc diém nhu: tim kiém thong tin khong
chinh xac, khong tim dugc dir liéu khi nguoi dung khong nhé chinh xac thong tin
dau vao, hay chi nhé dugc giai diéu, ndi dung bai hat.

Tim kiém am nhac theo ndi dung 1a mét linh vuc nghién clru méi1 va dugce
nhiéu nha nghién ctru quan tdm. Hién c6 mot sé phuong thirc di duoc ap dung tim
kiém am nhac theo noi dung. Ghias, Logan, Chamberlin va Smith da dua ra phuong
thirc twong ty va sit dung dau vao nhu mot truy van. Trong thi nghiém vao nim
2001, M.Goto di thu dugc két qua tdt khi cac nha nghién ctru tién hanh mét cudc
thir nghiém tinh toan udc lugng MAP sur dung thuat toan EM. Tuy nhién, theo két
qua nghién ctru cua Beth Logan thi cic phuong phap tim kiém 4m nhac theo ndi
dung hi¢n nay van chua dam bao dugc ca do chinh xac va thoi gian tinh toan, dac
biét khi tim kiém giai diéu cua cic ban nhac
1.1. Co s6 dir liéu da phwong tién.

1.1.1. Mt s6 khai niém co béan
% Loai media va Multimedia
Media

Media (tiéng Latin: medius — means, intermediary) 1a dé cdp dén cac loai
thong tin hay loai trinh dién thong tin nhu dit liéu vin ban, anh, Am thanh va video.

Phén loai media: C6 nhiéu cich phan loai, nhung cich chung nhat 1a phan

loai trén co s& khuén mau (format) vat 1y hay cic quan hé media véi thoi gian. Tai
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liéu nay phan 16p media dya trén co s6 1a chiing c6 chiéu thoi gian hay khéng. Qui
dinh nay dan t6i hai 16p media: static va dynamic.
e Static media: Khéng c6 chiéu thoi gian, ndi dung va ¥ nghia cua ching khong
phu thudc vao thoi gian trinh dién. Media tinh bao gém dit liéu van ban, d6 hoa.
e Dynamic media: C6 chiéu thoi gian, ¥ nghia va d6 chinh xac ctia ching phu
thudc vao toc do trinh dién. Dynamic media bao gdm annimation, video, audio.
Media dong phu thudc chat ché vao tdc d6 trinh dién. Thi du dé cam nhan
chuyén dong tron tru, video phai dugc trinh chiéu véi toc do 25 frame/sec (hay
30 frame/sec phu thudc vao loai hé théng video). Tuong tu, khi ta play tiéng
noi, am nhac, ching chi dugc cam nhan ty nhién khi dat dugc tdc do nhat dinh,
néu khong chung 1am giam chat luong va y nghia am thanh. Vi cac media nay
phai dugc trinh dién lién tuc va & téc d6 cd dinh cho nén ching con dugc goi la
media lién tuc. Hay con goi chung 1a media dang thoi (isochronous media) vi
quan hé giira cac don vi media va thoi gian 1a ¢ dinh.
Multimedia
Khai niém multimedia (tiéng Latin: multus- numerous) dé cap dén tap hop
cac kiéu media sir dung chung, trong d6 it nhit c6 mot kiéu media khong phai 1a
van ban (n6i cach khac 13 it nhat c6 mot media trong d6 1a anh, audio hay video).
Trong tai liu nay st dung multimedia nhu tinh tir: thong tin da phuong tién, dit liéu
da phuong tién, hé thong da phuong tién, truyén thong da phuong tién, tng dung da
phuong tién,... Dir liéu da phuong tién dé& cap dén dai dién cac kiéu media khac
nhau ma may tinh c6 thé doc dugc. Thong tin da phuong tién dé cap dén thong tin
kiéu media truyén dat. Doi khi khai niém dit liéu da phuong tién va thong tin da
phuong tién sir dung thay thé cho nhau.
Multimedia hay media item (hay con goi object) 1a thyc thé tu tri trong hé thong chi
muc va truy tim thong tin da phuong tién (MIRS — Multimedia Indexing and
Retrieval System) ma n6 c6 thé duoc truy van, tim kiém va trinh dién.

1.1.2. Hé thong quan tri co sé dir li¢u da phwong tién (MMDBMS)
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