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Tém tit: Van d& nghién ctru cac phuong phap nhan dang tiéng noi da va
dang thu hat rat nhidu sy dau tu va nghién ctru cia cic nha khoa hoc trén
khap thé gigi. Tuy nhién cho dén nay két qua mang lai vin chua hoan toan
1am hai 10ng cac nha nghién ciru do tinh phirc tap va khong 6n dinh cua tiéng
no6i. Bac biét, ddi véi nhan dang tiéng néi tiéng Viét thi két qua con nhiéu
han ché. Bai bao trinh bay mot huéng nhan dang tiéng noéi tiéng Viét, st
dung md hinh Markov an (Hidden Markov Model - HMM) két hop véi
phuong phap lugng tur hoa vector (Vector Quantization - VQ) dé nhan dang
tiéng noi. Két qua duoc kiém nghiém thyc té bing mé hinh diéu khién tivi.

Tiwr khoa: nhan dang tleng no6i; luwgng tir hoa vector; mé hinh Markov an.

1. DPAT VAN BE

Hién nay, van dé tim hiéu va thuc hién mot hé théng nhan dang tiéng néi da duoc dua
vao nghién ctru trong cac vién nghién ciru trén khap thé gisi [1], [3]. Nhitng tng dung
ma hé thong nay mang lai 1a v6 cung to 16n va ¢ y nghia nhu: xe ldn cho nguoi tan tat
duoc diéu khién bang tiéng noi; didu khién may tinh hodc cac hé théng tu dong bang
tiéng noi.

Trén thé gidi da c6 nhiéu hé théng nhan dang tiéng noi da va dang dugc tng dung rat
hiéu qua nhu: ViaVoice, Dragon Naturally Speaking, Spoken Toolkit, Google... Cac h¢
thong nhan dang nay 4p dung cho ngdn ngit tiéng Anh, vi vay, khong thé ap dung h¢
thong nay cho nhéan dang tleng Viét. Do d6, mot hé thong nhan dang tiéng noi tiéng Viét
can phai dugc xay dung dé c6 thé ung dung cho ngudi Viét Nam.

Mot dé xuat méi cua chung t61 vé mot phuong phap nhan dang tiéng noéi tiéng Viét, sir
dung mé hinh Markov an roi rac dé nhan dang tleng n6i két hop véi phuong phap luong
tr hoa vector. Hé thong duoc kiém nghiém thuc té bang viéc xay dung mé hinh nhan
dang tiéng néi tiéng Viét gom cac nhom 1énh diéu khién tivi.

2. HE THONG NHAN DANG TIENG NOI

MGt hé thong nhan dang néi chung thuong bao gém hai phan: phan huan luyén va phan
nhan dang. “Huan luyén” 1a qua trinh hé théng “hoc” nhitng miu chuan dwoc cung cip
boi nhitng tiéng khac nhau (tir hodc am), dé tir d6 hinh thanh bo tir vung caa hé thong.
“Nhan dang” 1a qua trinh quyét dinh xem tir nao dugc doC can cr vao bd tir vung da
dugc huén luyén.
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Qua trinh huin luyén duogc thuc hién nhu sau: Gia st hé théng can nhan dang bo tur
vung c6 V tir. Pau tién ching ta phai huin luyén dé xay dung mé hinh Markov an Ay
clia cac tir trong bo tir viung bang cach ap dung bai toan 3 cua m6 hinh HMM (bai toan
huan luyén) [4]. Trong qua trinh huan luyén, mdi tir s& dugce noéi nhidu lan (co thé do
mot hay nhiéu ngudi noi), sau d6 chung ta sé tién hanh trich dic trung bang phuong
phap dudng bao phé (Mel frequency cepstral coefficient - MFCC). Cac vector dic trung
nay s& dugc luong tr hoa vector dé phan 16p va dua vao mo hinh HMM dé uée lugng
cc tham sb cua mé hinh mot cach tdi wu cho tung tu. Nhu vay két qua dugc mot tap
goém V codebook kich thude M, va V mé hinh HMM.
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2.1. Tién xir Iy

Tin hiéu tiéng ndi sau khi dugc thu va trude khi trich chon déc trung, phai tién hanh tién
Xt 1y tin hiéu tiéng n6i. Muc dich cua viéc tién xir 1y tin hiéu tiéng néi dé loai bo nhiéu,
chuan hoéa bién do, lam ro tin hiéu, xac dinh cac 1énh diéu khién, tach tur.

2.2. Trich chgn dac trung

Trich chon dac trung 1a qua trinh thyc hién cac phan tich nham xac dinh cac thong tin
quan trong, dic trung, 6n dinh cua tin hiéu tleng noi. Béi véi mot hé nhan dang tleng
noi, viéc trich chon dac trung cua tiéng noi 1a can thiét. Bleu nay gitp giam thiéu sb
luong dit liéu trong viéc huan luyén va nhan dang, dan dén sé luong cong viéc tinh toan
trong h¢ thong giam dang ké. Bén canh do, viéc trich chon dic trung con 1am rd su khac
biét cua tiéng nay so véi tleng khac, 1am mo di su khac biét cia cung hai lan phat 4m
khac nhau cta cing mot tiéng. Tir qua trinh nay, chung ta s& ¢ duoc chudi vector quan
sat O.

C6 nhiéu phuong phép trich chon dic trung khac nhau nhu: FBA, LPC, MECC, PLP...
MJdi phuong phéap c6 nhitng uu diém va nhugc diém riéng. Tuy nhién, phuong phap dua
trén viéc tinh hé s6 MFCC (Mel-scale Frequency Cepstral Coefficient) duoC su dung vi
n6 phd bién va hiéu qua nhat. Vi vay trong nghién clru nay st dung phuong phép
MFCC lam cong cu dé trich chon dic trung cho hé thong nhan dang.

2.3. VQ Codebook

Trong m6 hinh HMM roi rac, toan bo khong gian dac trung am thanh dugc chia lam
mot sb trung binh cdc vung, bang thu tuc phan vung nhu luong tir hoa vecto (VQ)
Trong tam cua m01 vung dugce tiéu biéu boi mot codeword von 1a mét chi muc den
codebook. M&i mau tiéng noi duge ddi thanh mot codeword bang cach tim ra vector gan
nhét trong codebook. Mdi codebook c6 M codeword dugc goi 1a codebook ¢& M. M
cling la s6 ki hiéu quan sat dugc cua 1 trang thai trong HMM. Nhu vay, trong HMM roi
rac, s quan sat 1a hitu han. Nhuoc diém ctia mé hinh dang nay 1a c6 sai s trong qua
trinh Iuwong tir hoa (néu kich thudc cua codebook 1a nhé). Nguoc lai néu kich thude cua
codebook 16n thi s& phai tra gia bang sé luong tinh toan sé ting 1én. Trong nghién ciu
nay st dung thuat toan Split Binary (hay thuét toan LBG) [6].

2.4. Uéc lwgng cac tham so cia mé hinh HMM

Déi véi mdi tir trong bo tir vung, chiing ta xay dyng mét mé hinh HMM bang cach wdc
luong cac thong s6 cua mo hinh mot cach t6i wru dua trén chudi dit liéu quan sat trong
qua trinh huan luyén. Trong nghién ctru nay sir dung thuat toan Baum-Welch [6], [8],
day 1a mot trong nhimg phuong phap t6i wu thanh cong nhat.

2.5. Nhan dang

D6i v6i mdi tir can nhan dang, hé thong tinh toan md hinh ¢6 kha nang véi tat ci md
hinh da huan luyén va chon ra md hinh c6 kha nang nhat.Mot phuong phap thong dung
hay duoc dung dé giai quyet bai toan nay la dung thuat toan tim kiem Viterbi [9]. Pay la
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thuat toan dua trén phuong phap 18p trinh dong (Dynamic Programing Method) dé tim
ra mot day cac trang thai toi wu duy nhat.

3. THUC NGHIEM VA KET QUA
3.1. Thwc nghiém

Trong nghién ctru ndy, ching tdi chon céac tir & huan luyén la:tdt, bdt, tivi, ting, giam,
chuyén, am, kénh, mgt, hai, ba, bon, nam, sdau, bdy, tam, chin, khong;va cac cau 1énh
dicu khién tivi c6 ca phap:

”Bﬁt" . .
* { ”T;"t” + "Tivi"
a
. { Tang N { "Am"
"Giam" "Kénh"

° rrchuyénrr+rlkénh|1 + {"K.hf)ng”,”M@t", ) ..”Ch],.ﬂ"} + {"th)ng”,”M@t", ) ..”Ch],.ﬂ"}

Co s6 dir liéu dugc xy dung trong nghién ciru ndy dugc thu thap tir 150 ngudi néi gom
70 nam va 80 nit, c6 do tudi tir 18 dén 30. Cac ngudi nodi duoc husng dan phat am
chuan theo mot tée d6 nhét dinh va viéc thu am duoc thyc hién trong phong thu it nhidu.
Céc tap tin am thanh duoc thu tir chuong trinh Adobe Audition, sir dung PCM, lay mau
tai tan s6 16.000Hz v&i 16bit va luu trir duéi dinh dang WAV.

Viéc thu am duoc thuc hién gom hai muyc dich, thu am dé chuan bi co s dit liéu cho
qua trinh huan luyén mo hinh va cho qua trinh nhan dang.

3.2. Phwong phap danh gia

Dé danh gid hé thong, trong nghién ciru nay ching t6i st dung phuong phép thuc
nghiém véi thong ké va so sanh két qua tryc tiép. Mdi nhom dir liéu thuc nghiém duoc
doc vao mot cach ngau nhién va ghi nhan két qua tra ra tir chuong trinh, sau do tinh ti Ié
nhan dang tir ding, ti Ié nhan dang 16i sai.

Dbi v6i qua trinh hudn luyén va kiém tra, két qua duoc chia thanh 2 nhém: nhém 100
nguoi dugc huan luyén va nhém 50 nguoi khong dugc huan luyén.

3.2. Két qua thwc nghiém
- Két qua nhan dang tur
Bang 1. Két qua nhén dang tir

Nhom dir ligu Tong Nhén dang diing Tilg
100 nguwdi da Tur 800 782 97,75%
huan luyén sé 1000 981 98.10%
50 nguoi Tir 400 385 96,25%
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khéng hudn

. S6 500 479 95,80%
luyén

- Két qua nhan dang cau lénh
Bang 2. Két qud nhdn dang cdu iénh (100 nguweoi da hudn luyén)

Ciu I¢gnh Tong Nhén dang diing Tilg
BAT TIVI 1000 968 96,8%
TAT_TIVI 1000 925 92,5%
TANG_AM 1000 923 92,3%
GIAM_AM 1000 976 97,6%

TANG_KENH 1000 934 93,4%
GIAM_KENH 1000 979 97,9%
CHUYEN KENH 1000 967 96,7%

Bang 3. Két qua nhdn dang cdu lénh (50 nguoi khong huan luyén)

Céu I¢gnh Tong Nhan dang diing Tile

BAT TIVI 1000 923 92,3%

TAT_TIVI 1000 879 87,9%
TANG_AM 1000 824 82,4%
GIAM_AM 1000 935 93.5%
TANG_KENH 1000 859 85,9%
GIAM_KENH 1000 891 89,1%
CHUYEN KENH 1000 932 93,2%

4. KET LUAN

Dua trén két qua thyc nghiém, nghién ctu dd xay dung thanh cong mo hinh nhan dang
tieng noi voi ty 1€ thanh cong tuwong doi tot.

Tuy nhién, can nghién ciru phat trién thém:

Xay dung co so dit lieu 6n hon dé huénﬁ luyén cho cac mé hinh t6t hon. Pong thoi phat
trién thém bo tir vung dé cé thé dieu khién thiét bi phong pha hon.

Tich hop thém cac giai phap giam nhiéu trong khdi tién xir 1y dé nang cao hidu xuat
nhan dang va ung dung trong moéi truong c¢6 nhicu cao.

Tich hop hé théng nhan dang tiéng noi trén cac chip DSP, FPGA ... dé c6 thé ung dung
thuan tién hon va dong goi thanh bd san pham hoan thién.....
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Title: USING THE COMBINATION OF VECTOR QUANTIZATION METHOD AND
HIDDEN MARKOV MODELS FOR VIETNAMESE SPEECH RECOGNITION - APLLYING
FOR CONTROL THE TELEVISION

Abstract: Researching and inventing speech recognitionmethods have been paid much
considerations bymany scientists over the world. However, the achievements don’t satisfy
researchers’ demandsbecause of the complexity and unstability of speech until now. Especially
with Vietnamese speech, theresults are more unsatisfied. The paper suggests asynthetic method
for recogniting Vietnamesespeech, is based on the combination of Vector Quantization (VQ)
method and Hidden Markov Models (HMMSs).Theresults are experimented through a model of
remote control television.

Keywords: Speech-recognition; Vector Quantization; HMM.



