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A. THONG TIN CHUNG CUA LUAN AN

1. Tinh cip thiét ciia dé tai

Tleng noi 1a phuong tién trao doi thong tin phd bién nhéat cia con ngudi. Nhén dang ngucn tir
giong noi hay nhan dang ngudi néi (speaker recognition) cung v6i nhan dang tiéng noi (speech
recognmon) la nhitng Iinh vuc nhén dang lién quan dén xir 1y tleng noi dang dugc_quan tdm
nghlen ctru hién nay. Tiéng noi, ngoai thong tin ngir nghia ma ngu(n n6i muén truyén dat cho
nguoi nghe (nhung thong tin c6 thé ghi lai duéi dang chir viét), con chua nhung thong tin khac
nhu phuong ngtr, trang théi tinh cam khi n6i cling nhu nhitng thong tin riéng cua giong noi. Trong
khi nhén dang tiéng no6i dua trén thong tin ngit nghia thi nhan dang nguoi noi lai dua vao cac thong
tin riéng cua giong nai.

Céc linh vuc ing dung nhan dang nguoi noi hién nay nhu xac thyce quyen truy cap vao cac hé
thong an ninh bang mat khau noi, giam sat ngu’on qua glong ndi hay tach tiéng noi cua tung ngudi
tir moi trudng nhiu ngudi noj. Ung dung xac thuc nguol noi trong giao dich s dung thé tin dung
hay trong giao tlep dién tu bang hop thu thoai c6 sir dung k¥ thuat nhan dang ngudi noi dé g1up
nhan dang tiéng no6i co duoc cic tham sé nhan dang thich hop. Ngoai ra, nhan dang ngudi néi con
¢6 mot linh vyc ng dung kha quan trong d6 1a giam dinh phap 1y nhan dang nguoi néi (forensic
speaker recognition,).

O nudc ta hién nay, nhan dang nguoi ndi madi budc dau dugc ung dung trong linh vuc giam
dinh phap ly nhan dang nguoi noi phuc vu cho cong tac diéu tra va x€t XU toi pham Linh vyc gidm
dinh nay chu yeu li€n quan t6i qua trinh xac thyc ngu:o'l noi gitta mau t1eng noéi dugce gh1 am xong
chua biét ai noi (unknown speaker) va mau tleng noi cua nhung nguoi bi nghi van (suspect
speakers). Day la mot linh vyc glam dinh phap 1y méi voi nhiéu van dé lién quan té1 k¥ thuat nhan
dang ngudi noi can giai quyet khi xay dung cling nhu nang cao 40 tin cdy cua két luan glam dinh.
Cho dén trude ndm 2004 chua c6 cong trinh nghién ctru nao vé vAn d¢ ndy cho ngudi ndi tleng
Viét dugc cong bd. Trude tinh hinh d9, luin 4an da chon van dé nhan dang nguoi néi tiéng Viét ing
dung trong giam dinh phép ly dé nghién ciru.

2. Muc tiéu nghién ctru ctia luin an

Muc tiéu nghién ctru cua luén 4n la nghlen ciru cac ky thuat nhan dang ngu(n noéi nham giai
quyét cac van dé lién quan t6i nhan dang nguo'l no6i tiéng Viét ung dung trong giam dinh phéap ly
tai Viét Nam. Céc ky thuat nhan dang ngu(n noi lién quan toi tiéng Viét nhu nghlen ctru pham vi
on dinh ctia mot s6 cac tham s0 tleng n6i dbi véi mdi ngu01 noi, lya chon don vi ngu am thich hop
dé tién hanh so sanh nhan dang nguoi ndi, hay danh g1a kha nang nhéan dang nguol ndi cia cac don
vi ngir 4m tiéng Viét... Tat ca nham téi muc dich cudi cung 1a xay dyng va hoan thi¢én mot quy
trinh giam dinh phép ly nhan dang ngudi néi tiéng Viét phuc vu cong tac didu tra va xét xir toi
pham tai Viét Nam.

3. Doi tu’(fng va pham vi nghién ciru

Dé tién hanh nghién ctru nhén dang ngu(n noi tleng Viét, d6i twong duge luan an chon dé
nghlen cuu la tiéng Viét cta nhing ngudi noi giong Bic Bo c6 tham khao thém mot s6 ngudi néi
giong Bic Trung Bo (Nghe T'nh) dé so sanh. Xong cac ket qua nghlen ctiu dugc ap dung thu
nghlem cho ca nhitng ngudi n6i giong Nam bo va Trung bo dé danh gia..

Tét ca cac ndi dung nghién cuu trong ludn an chi gigi han trong pham vi diéu kién ngudi noi
trong trang thai binh thuong, cac van d€ ngudi nodi co tinh céi trang hay gia giong ndi déu nam
ngoai pham vi nghién ctru cua luan an.

4. Y nghia khoa hoc va thue tién ciia ludn 4n

Viée nghién cuu cac ky thuat nhan dang ngu()i noi tiéng Viét u:ng dung trong giam dinh phap
ly nhu pham vi 6n dinh mot sO cac tham sd tiéng noi d01 v6i mdi ngudi néi hay lwa chon don vi
ngt am thich horp cho tleng Viét cung nhu nghién ctru Ve kha ndng nhan dang ngudi noi cua cac
don vi ngir 4m nay... s& dong gop vao biic tranh tong thé vé nghlen ctru nhén dang ngudi n6i nodi
chung, phuc vu cho cac tng dung khac nhau cta nhan dang ngudi noi tiéng Viét.

Két qua nghién ctru cua ludn 4n gop phan truc t1ep xay dung, phat trlen linh vuc glarn dinh
phap 1y nhan dang ngudi noi tai Viét Nam. Diéu nay c6 y nghia thuc tién to 1on trong cong tac
didu tra va xét XU 01 pharn lién quan t6i ngudi noi tiéng Viét, nhit 1a trong bbi canh s0 vu an co
lién quan t6i tiéng noi tai nudce ta ting nhanh trong nhiing ndm qua va s€ con tiép tuc ting trong
nhitng nam t6i theo su phat trién manh mé& cua céc thiét bi théng tin vién thong.



5. Két ciu ludn 4n
Noi dung luén an dugc chia thanh 4 chuong, 110 trang, 5 bang s6 liéu, 31 hinh v& va d6 thi, 49
tai liéu tham khao va 40 trang phu luc.

B. NOI DUNG CHINH
Chuong 1: Téng quan vé nhin dang ngudi néi

1.1 Co sé khoa hoc ciia nhian dang ngu’(‘)’i noi

T1eng ndi ty nhién do co quan cau am cua con ngudi tao ra. Déc tinh riéng trong gigng nodi
cua moi ngum hay dac tinh riéng cua ngu’(n nodi 1a mot hién tugng phtrc tap dugc hinh thanh tir 2
yéu td: cdu tao giai phau sinh 1y co quan, cau am cua con ngum va nhing dic diém phat 4 am ma con
nguorl hoc duoc trong cude song Mot yéu t6 dic trung cho céu trac vat Iy ciia co quan cau 4m con
yeu to kia dac trung cho hanh vi hoat dong cua no.
1.2. Théng tin diic trung giong néi mdi nguoi

Céc thong tin ddc trung cho giong noi cia mdi ngudi duoc thé hién & nhiéu murc khac nhau, tur
cac dac trung mtrc cao nhu phong cach noi, cach sir dung ¢t phap hay tir vung khi néi, dén cac dic
trung mirc thap hon nhu ngon diéu, ngir am, cho téi mirc thap nhat 13 cac dic trung 4m thanh.
Céc thong tin dic trung mirc cao c6 uu diém 1a it bi anh hudng boi nhleu va kénh truyen xong rat
kho trich chon tu dong, md hinh hoa phuc ‘tap va thuong phéi yéu cau thoi gian phat am du 16n,
trong khi d6 thong tin dic trung mic thp thi nguogc lai rat dé bi tac dong boi nhidu va kenh
truyen xong trich chon ty dong dé dang hon, mo hinh héa ciing don gian hon va thuong khong
yéu cau nhiéu vé thoi gian phat 4m.

1.3. Cic phwong phap nhin dang nguéi néi hién nay trén thé giéi

Co 3 phuong phap nhan dang nguol noi hién nay:

- Nhan dang ngudi noi bang bang co quan thinh glac clia con nguoi.

- Phuong phép thii cong : so sanh anh phd cia hai miu tiéng noi dé quyét dinh xem liéu chung
c6 phai do cung mot ngudi ndi ra khong.

- Phuong phép tu dong: nhan dang nguoi ndi duge thue hién tu dong dua trén viéc md hinh
hoa tin hi¢u tieng no6i bang cach trich chon théng tin dic trung ngudi ndi va st dung cac thuat toan
may tinh phéan 16p nhan dang cac md hinh ngudi noi nay.

1.4 Nguyén ly lam viéc hé nhin dang ngwoi néi

Nhu moi hé nhan dang théng thudng, cau tric cia mot hé nhan dang nguoi noéi ciing bao gom
hai modul co ban la trich chon dac trung va phén 16p nhén dang, trong d6 modul phén 16p nhén
dang gdm hai thanh phan 1a d6i sanh mau va quyét dinh nhan dang.

Co s¢ dir liéu bao gom cac md hinh nguol noi dugc tao ra trong pha huén luyen Trong pha
nhén dang, mau tiéng noi cua nguoi chua biét s& dugc dbi sanh voi cac md hinh ngudi nodi ¢b trong
co s6 dir lidu dé ra quyét dinh nhan dang.

Hign co6 nhiéu phu’ong phap phéan 16p nhan dang ngu(n noi xong chii yéu la sir dung cac mo
hinh théng ké nhu mé hinh Markov 4n (HMM) hay mé hinh hdn hgp Gauss (GMM).

1.5 Cac nguyén nhan giy 15i trong nhin dang nguéi noi

- Tinh khong 6n dinh cua tiéng néi cia mdi ngudi theo sirc khoe thé chit va tam Iy

- Cai trang hay gia giong 1a ¢6 tinh 1am thay ddi giong noi.

- Céc tac nhan ky thuat (duoc goi chung la nhleu) lam mét tinh trung thuc ctia tleng ndi. Ngoai
ra diéu kién ghi 4m khac nhau ciing 1a nguyén nhan gy 15i trong nhan dang nguoi néi.
1.6 So luwge tinh hinh nghién ctru nhin dang ngudi noi
1.6.1 Nghién ciru nhdn dang ngu’d*i néi bang phwong phép thii céng

Pau nhitng nam 60 cua thé ky trudc, Lawrence Kersta da lan dau tién thuc hién nhan dang
nguol tir tiéng noi bang céach so sanh anh pho ba chiéu ctia tiéng néi tai phong thi nghi¢m tiéng noi

cua hang Bell Telephone Vvé co ban, nguyén tac nhan dang ngudi ndi bang phuong phap thu cong
nay van dugc giit nguyén cho dén nay.

1.6.2 Nghién ciru nhdn dang nguwoi ndi bang phwong phép tw dong



Hién cac van dé vé nhan dang ngudi ndi chu yeu tap trung vao viéc nghién ctru nang cao kha
nang nhan dang clia cac hé nhan dang ngudi ndi dic biét trong diéu kién tleng noi bi suy giam
(meo) do céc tac nhéan k¥ thuat gay ra. Huéng nghlen ctru chinh 1a khai thac cac thong tin mirc cao
clia tiéng noi, hay ap dung cai tién cac k¥ thuat sin co..

1.7 Giam dinh phap ly nhin dang nguwoi néi va véan dé tiéng Viét

Giam dinh phap 1y nhan dang nguol noi la mot ung dung quan trong cac phuong phap nhan
dang nguoi noi trong diéu tra va xét xtr toi pham. Hién trén thé gidi ton tai hai phuong phap glam
dinh nhan dang ngudi néi: Phuong phéap nghe-phan tich pho am thanh (phuong phap kinh dién) va
phuong phap tu dong.
1.7.1 Phirong phép kinh dién giam dinh phdp Iy nhdn dang nguoi noi

bay la mot phu’ong phap giam dinh nhan dang ngudi noi tdng hop, két hop phuong phap nhan
dang nguol no6i bang cam thy ciia co quan thinh gidc con nguol voi phuong phap nhan dang nguoi
néi thu cong va do luong tur dong mot s6 cac tham sb tleng no6i dé déi sanh. Uu diém cua phuong
phap nay thuong cho két luan giam dinh vé&i d6 chinh x4c va do tin cdy cao. Nhuoc diém 1a cham
va ton nhiéu cong strc.
1.7.2 Phwong phap ty dong giam dinh phap Iy nhan dang nguroi noi

Day la phuong phap gidam dinh nhan dang ngudi néi hoan toan dya vao sy phan tich va so
sanh cidc mau tiéng no6i bang may tinh theo nguyén tac lam viéc cia cac phuong phap nhan dang
nguoi noi ty dong. Uu diém cua phuong phép giam dinh ty dong la thoi gian thuc hién nhanh, it
ton stic nguol Nhuoc diém cia cta phuong phap nay 1a rat nhay cam véi cac loai nhiéu do cac mo
hinh ngu6i n6i dugc xay dung chu yéu dua trén cac thong tin mic thap cia tiéng néi, nhiing thong
tin rat nhay cam véi nhiéu.

1.7.3 Cdc vin d@é dat ra cho giam dinh nhdn dang nguoi néi tiéng Viét

Phuong phap kinh dién chu yéu ap dung khi giam dinh so sanh hai miu tiéng noéi cé phai do
cung mot ngudi noi ra hay khong, nén vé hoat dong nhén dang ngudi noi phuong phap nay giong
mot h¢ xac thuc ngudi noi (d01 sanh 1:1). Vi vay dé ap dung phuong phap glam dinh kinh dlen cho
ngudi noi tiéng Viét, can xac dinh cic ngudng nhan dang cho cic tham sé tiéng noi tiéng Viét
mang thong tin vé ngudi noi duoc st dung theo phuong phap nay.

Phuong phap tu dong gidm dinh nhin dang nguol noi dugc ap dung chu yéu khi glam dinh
nhan dang nguoi noi trén tap dir liéu nhiéu nguorl no6i. Vé ban chat ddy chinh 1 hoat dong cua mot
h¢ dinh danh nguol ndi (doi sanh 1:N). Viéc ap dung céc h¢ tu dong nhan dang nguoi noi trong
thyc t& con gip nhiéu tré ngai, dic biét 1a do cac tac nhan k¥ thuat nhu nh1eu hay diéu kién doi
sanh khac nhau gy ra. Ngoai ra, voi nhan dang nguoi noi phu thudc tir khoa tiéng Viét, cac van dé
dat ra nhu nén chon nhiing cau, tir tleng Viét mot cach ngau nhién hay cé chu dinh tir trudc, hay
chon don vi ngit 4m nhu thé nao dé xay dung tap tir dién tir khoa tiéng Viét...

Chuong 2:Giam dinh nhan dang ngudi néi tiéng Viét bang phwong phap nghe-
phan tich pho am thanh
2.1 Ngir Am tiéng Viét véi nhan dang ngudi no6i
2.1.1 M¢t s6 dic trung ngiv Gm tiéng Viét
Tiéng Viét 1a ngon ngu don am tiét va co thanh di¢u. Trong tleng Viét don vi phat &m nho nhat
dong thoi cung la don vi ngon ngit c6 y nghla nho nhat bic diém cua ngir am tleng Viét 14 tinh ¢6
dinh Ve vi tri cia @m vi trong 4&m tiét tao nén tinh thong nhat trong chu trac 4m tiét. Khi nghlen curu

vé chu am, trong tiéng Anh vai tro 4m tiét kha md nhat so véi 4m vi, con trong tiéng Viét am tiét
dong vai tro quan trong khong kém so voi am vi.
2.1.2 Pdc trung ngit dm tiéng Viét véi nhdn dang nguwoi ndi

Pon vi ngdn ngit c6 ¥ nghia nho nhit (hinh vi) ¢6 vai trd nhu nhitng vién gach dé xay nén cac
tlr, cac cau trong ngoén ngfr no6i. Do vay, trong nhéan dang nguoi noéi phu thudc tr khoa, nghién cliru
kha nang phan biét nguo1 noi cda hinh vi dong mét vai trd quan trong trong viéc chon lya tir khoa.
Viéc nghlen cuu nay ciing c¢6 y nghia quan trong tuong tyr nhu trong viéc lua chon tir dé so sanh
trong giam dinh phap 1y nhan dang ngudi néi bang phuong phép kinh dién.

Trong tiéng Viét, don vi ngit 4m dong vai trd hinh vi khong phai 1a 4m vi ma 1a 4m tiét [49], nén
bén canh viéc nghién ctru kha nang phan biét nguoi ndi cua cac am vi voi tu cach 1a don vi ngit am



nho nhat, can tap trung nghién ctru kha nang phan biét ngu’(n noi cia cac am tiét v6i vai tro 1a don
vi phat &m nhé nhat dong thoi ciing 1a don vi ngon ngit ¢6 y nghia nhoé nhét.

Do thu’orng ¢6 nhiéu am vi trong tir (da 4m tiét) va cac am vi cua tir khong co tinh thong nhat
trong cau triic tr nén gid tri formant xac dinh trong toan bo tir tleng Anh it dugc quan tam chu y.
Nguoc lai, am tlet t1eng Vigt ¢d tinh thdng nhat trong cau trac: 4m dau, (dm dém), 4m chinh, 4m
cudi. Do cach chu am cua am tiét tleng Viét lu6n bat dau béng dong tac kép dan lai tai mot bo phan
nao do6 cua co quan chu am dan dén cho can tro ludng khi tir phdi di 1én, sau d6 mo ra, nén nang
luong am phat ra cua phan dau am tiét (Am dau) ludn nho sau d6 moi manh 1én & phan trung tam
(am chlnh) va giam dan ¢ phan cubi am tict (am cu01) Chinh cach phéan bd nang luong c6 quy luat
nhu vay lam cho ranh glO’l giita cac am tiét trong tiéng Viét tuong ddi 15 rang Bén canh dg, moi
am tiet tleng Viét lai c6 mot thanh di¢u ri€ng nén am ti€t cang dugc phan tach rd rang hon, dan dén
khong c6 hién tuong no1 am, luyen am hay nudt 4m khi phat am hai am tiét tiéng Viét dung canh
nhau nhu tiéng Anh. Piéu nay gorl y co thé st dung am tict 1am don vi so sanh hai mau tiéng Viét
trong gidm dinh nhan dang nguoi néi theo phuong phap kinh dién thay vi & mirc tir, hogc cum tir
nhu tleng Anh.

Vi s0 lugng am vi trong mdi 4m tiét twong d01 it nén cac formant, dugc xac dinh trong pham
vi toan am tiet t1eng Viét, ngoal phan anh chu yéu 4m sic ciia am chinh (nm tap trung nhiéu ning
lugng nhit cia am tlet) con c6 thé chi ra dugc sy anh huong clia am dau, 4m cudi va ca am dém
(neu ¢6) 1én 4m sic ciia 4m chinh. Néu thuc sy gia tri cac formant nay (tam goi la formant cua &m
tiet hay formant trong am tlet) c6 kha nang phéan biét duoc ngum noi, s€ lam cho viéc xac dinh va
so sanh cac formant trong gidm dinh nhén dang nguoi ndi tiéng Vlet tré nén don gidn hon so voi
tiéng Anh.

2.2 Cac tham sd tiéng noi trong nhin dang nguoi noéi

Céc tham s tiéng noi thuorng dugc su dung trong giam dinh phap 1y nhan dang nguoi noi thue
hién theo phu’orng phap gidm dinh kinh dlen 1a formant, tan s co ban va pho trung binh thoi gian
dai. Véi cac ngén ngit da am tiét nhu tiéng Anh, cac khuc doan de xac dinh va so sanh cac formant
thuong thude pham vi &m vi. Phan tich ngr &m tiéng Viét cho thiy c6 thé sir dung gia tri formant
trong pham vi m tiét dé so sanh.

2.3 Céc formant trong am tiét tiéng Viét

Céc formant dugc dinh nghia la cac tan s cong hu’orng cua tuyen phat 4m, do véy lién quan
tryc tiép toi hinh dang, kich thuéc cia co quan cau am va vi thé ching cung cip nhiéu thong tin
dac trung vé ngudi noi.

2.3.1 Mgt sé déc diém cdu tric formant trong am tiét tiéng Viét

V6i cac 4m tiét co am chinh 1a nguyen am dong trude, formant thu nhit ndm & vung tin sb
khoang 300 - 600 Hz, formant thir 2 ndm ¢ vung tan s6 khoang 1600 - 2200 Hz., formant thir ba
va thir tw nim & ving tan so khoang tr 2000 - 3600 Hz. V&i cac &m tiét c6 4m ChlIlh la nguyen am
dong glu’a formant thtr nhat nim & ving tan sb khoang 600 - 1200 Hz, formant tht 2 nam ¢ vung
tan s6 khoang 1200 - 1800 Hz., formant thi ba va thir tu nim & ving tan so khoang tir 2000 -
3600 Hz. Vi céc am tiét c6 Am chinh la nguyen am dong sau, formant thir nhit nim & ving tan sd
khoang 300 - 800 Hz, formant thir 2 nam & ving tan sé khoang 700 - 1200 Hz., formant thir ba va
thir tu ndm & Vung tan sd khoang tu 1800 3600 Hz.

Trong moi am tiét tiéng Viét, cdu tric formant cia nguyén 4m bi thay dbi khi di v6i am dau
hodc/va am cubi. Sy anh huong ciia 4m dau 1én cdu tric formant ciia nguyén am it hon so véi 4m
cudi.

2.3.2 Panh gia cac phuwong phap xac dinh formant

Vi tuyén am duoc coi la khong doi trong khoang thoi gian 10-30ms, nén thong thudong cac
formant dugc xac dinh trong moi 10-30ms cua tieng néi. Tuy nhi€n, viéc so sanh dinh hrorng gilta
cac formant trén ting khac doan nho 10-30ms  rat kho thuc hién, do tinh khong on dinh cua tiéng
n6i nén viée can 1& xac dinh cac khuc doan tuwong ng gitra cac mau tiéng ndi gip rat nhiéu kho
khan.

Dé khic phuc van dé nay, gid tri cac formant c6 thé dugc xac dinh va so sanh trén céac khuc
doan 16n hon va thuong ¢ mirc pham vi am vi nhu trong nhén dang nguoi noi t1eng Anh van sir
dung Tuy vay, viéc so sanh nay van chua thyuc sy dé dang vi ¢6 su anh hudng lan nhau glua cac
am vi dung canh nhau, nén khong c6 ranh gidi rd rang giita cdc am vi nay.Vdi tleng Viét, vigc so
sanh cac formant dugc xac dinh trong cac khuc doan twong mg thudc pham vi am tiét s& dé dang



hon so voéi pham vi am vi hay nho hon. Van de la danh gid kha nang phan biét ngudi ndi khi su
dung gia tri cac formant trong pham vi am tiét tiéng Viét.

2.3.3 Xay dung co s dir liéu ngueoi néi tiéng Viét

Dé tién hanh nghlen ctru nhan dang ngu(n ndi trén cdc 4m tiét tiéng Viét, luan an di tién hanh
xay dung mot co s¢ dir li¢u ngudi nodi voi 17 am tiét sau dé khao sat so sanh, d6 1a 10 4 am tiét s6
“Mot”, “Hai”, “Ba”, “Bén”, “Nam”, “Sau”, “Bay”, “Tam”, “Chin”, “Khong” va 7 &m tiét khac 1a
cac am tiét : “Co”, “T6i”, “Da”, “Ludn”, “S¢”, “Hét”, “Tién”.

Co s¢ dir liéu nguoi néi duge xay dung voi 150 ngum va dugc chia thanh 2 tap d liéu nguoi
no6i (100 ngu0'1 va 50 nguorl) Tat ca nhung ‘nguoi nay tham gla thuc nghlem noi trong 6 phién.
Trong moi phién, mo1 ngudi duge yéu cau dém tir 1 dén 9, roi noi cum tir “Khong cd” va cau “Toi
da luon so hét tien” trong trang thai binh thuong va noi voi_ tbc do vira phai. Trong 5 phién dau,
mdi nguoi duge ghi om hai lan, Riéng trong phién thir 6, mdi ngucn duogc ghi am 5 lan. Viéc gh1
am dugc thyc hién truc tiép diéu kién phong thi nghiém nhiéu nén thap, sau d6 cac am tiét nay
dugc cat thu cong ra khoi chudi 1o noi va luu vao tung file. Nhu vy moi nguoi phat am cac am
tiét trén 15 lan trong dong ngi luu rdi dugc cit thanh cac 4m tiét don 1¢ luu trong céc file 4m thanh
riéng.

2.3.4 Pham vi thay doi ciia cdc formant trong am tiét tiéng Viét

Pé xac dinh pham vi thay dbi cua cac formant trong am tlet tiéng Viét dbi véi mdi nguorl noi,
ludn 4n di tién hanh khdo sat trén tap dit liéu nguoi no6i thir nhét dugc xdy dyng ¢ trén voi 100 noi
va str dung 10 lan phat am dau dé danh gia. Voi moi ngum pham vi bién di cia ting formant
trong 10 lan phat 4m cling mot 4m tiét duoc x4c dinh theo cong thirc sau:

T(@i) = STD() / Mean(i) (%)
V6i: Mean(i) : Gia trj trung binh ctia formant thir i trong am tiét.
STD(i) : P léch chuin cta formant thir i trong am tiét.
T(i) : pham vi bién doi twong dbi ctia formant thir i trong am tiét.

Pé so sanh véi pham vi bién d6i cua timg formant giira nhu’ng nguoi ndi khac nhay,
luan an da chia 100 ngudi noi vai 10 lan phat am dau trong tap dir liéu nguoi noi thi nhét
thanh 10 nhém, moi nhom 10 ngp’m Trong moi nhom nay, trén mdi am tiét, 1an phat Am
thir nhat cua tung nguoi trong moi nhém duoc cho thanh mot nhém nho. Tién hanh tuong
tu nhu vay v61 9 lan phat am con lai, nhu vay trong moi nhom s€ c6 10 nhom nho trén
tung am tiét. Téng cong c6 100 nhém’ nhé cho moi am tiét. Vi moi nhom nho nay, pham
vi bién di cta ting formant trong 10 lan phat am cung mot am tiét cia 10 nguoi duoc xac
dinh tuong tu nhu khi khéo sat trén mdi ngudi & trén. Két qua khao sat cho trong bang 1

Bdng 1: Pham vi bién doi trung binh formant trong dm tiét

Formant Pham Yl D9 léch Pham vi bién | D6 léch chuan
vabé bien doi chuan trung doi trung trung binh
rong dai | trungbinh | binh pham vi binh gitra pham vi bién
thong trong moi | bién doi trong | nhi€u ngudi | doi gitra nhicu
twong nguoi noi moi ngudi ndi khac nguoi noi
ung (%) ndi (%) nhau (%) khac nhau(%)

Fl1 154 10.1 25.3 8.4
F2 10.0 5.7 159 5.1
F3 6.3 4.1 10.7 3.2
F4 5.2 2.6 8.6 1.9
Bl 25.9 11.8 40.1 10.9
B2 23.7 8.9 34.8 8.4
B3 23.5 8.5 36.2 8.6
B4 22.9 8.3 32.5 8.3

Khao sat pham vi thay d01 cua cac formant dugc xac dinh trong cac khic doan tuorng ung
thugc pham vi am tiét cho thdy: Cac formant bac cao c6 xu huorng on dinh hon so véi cac formant
béc thap. V&i mdi nguoi, pham vi bién ddi trung binh ctia céc formant tir thir nhit dén thir tu vao
khoang 15,4%; 10%; 6,3%,; 5,2%; trong khi d6 pham vi bién doi trung binh gitra nhirng ngudi noi
khac nhau c6 cac gia tri twong ung 1a 25,3%; 15,9%; 10,7%; 8,6%. Pham vi bién ddi trung binh



clia bé rong formant 16n hon gié tri formant twong ing. Pham vi bién doi trung binh cua bé rong
formant ctia moi ngum ciing 16n hon pham vi bién doi gitra nhitng ngudi néi khac nhau.

Toém lai, voi t1eng Viét, viéc so sanh cac formant dugc xac dinh trong cac khuc doan tuong
ung thudc pham vi Am tiét khong chi dé dang hon trong viéc phan tach gi6i han gilra cac khic
doan, ma con co thé st dung dé giam dinh nhan dang nguoi néi nhu cac phuong phap dang dugc
ap dung rong rai hién nay trén cac khuc doan am vi.

2.4 Pham vi thay doi trung binh ciia tin s6 co ban

Tleng Viét, voi dac thu la ngon ngu c6 thanh digu, tan s6 co ban lu6én thay d01 trong moi am
tiét, nén ngoai viéc khao sat pham vi thay d6i cua tan so trung binh d6i v6i mdi ngu01 noi, can
khao sat thém yéu t6 do _dai thoi gian phat am can thiét dé c6 thé xac dinh chinh xéac gi tri tan s6
co ban trung binh ctia mdi nguoi.

Pé xac dinh pham vi thay d01 cua tan so co ban dbi v6i mdi nguoi ndi, ludn an sir dung dai
luong do 1éch chuan cua phan b6 thong ké tan sO co ban trung binh trong khoang thoi gian phat
am. Dai luorng nay s& biéu thi pham vi thay dbi hay d6 6n dinh cta tdn s6 co ban trung binh cia
mdi nguorl noi.

Tién hanh khdo sat trén 35 nguorl do tu01 tir 25-55 cho thdy v6i mdi nguoi noi, mic du tan 5O
co ban thay d6i lién tuc trong moi am tiét do thanh diéu, xong gia tri trung binh cua tan s nay
trong khoang thoi gian phat 4m lai c6 xu huorng on dinh. Thoi _gian tinh tan 56 co ban trung binh
cang dai, pham vi thay doi trung binh cang ¢6 xu huéng giam dan. Pham vi thay d6i trung binh ctia
FO trong céc khoang thoi gian khac nhau thé hién trong bang 2 cua hai giong nam, nit (Foq trong
bang dugc tinh theo khoang thoi gian 6 giay).

Bdng 2. Khdo st pham vi thay déi trung binh ciia FO (Hz)

Fyy 2s 3s 4s 5s 6s 8s 10s 15s Két qua khao sat cho
Nam | 1322 | 434 | 37.6 | 265 | 123 | 107 | 12.1 | 109 | 9.6 | thy,
Ni& | 2153 | 47,5 | 402 | 31,4 | 23,6 | 163 | 143 | 15,6 | 16,1 Giong nam, thoi

gian tinh trung binh tir 5
gidy trd 1én, tan sd co ban trung binh thay dbi trong pham vi khoang 12Hz.

Giong nit, thoi gian tinh trung binh tir 6 gidy tré 1én, tan sd co ban trung binh thay doi trong
pham vi khoang 16 Hz.
2.5. Phé trung binh trong thoi gian dai

Cac nghlen clru vé pho trung binh trong thoi glan dai cho thay day 1a mot didc trung kha 6n
dinh d6i v6i giong néi cua mdi nguoi ngay ca khi ngu(n do6 da co tinh gia g10ng no6i khac di so voi
khi néi binh thuong. Khao sat trén may phén tich am thanh Sonagraph DSP véi nhung ngudi noi
tu do cho thay, khi thoi gian phat am tang phd trung binh dan tién toi kha 6 6n dinh & khoang thoi
gian 15-30 gidy tuy mdi ngudi. So sanh dinh tinh cho thdy, hinh dang pho LTA cua nhiing nguoi
khac nhau thi khac nhau. De danh gia sy sai khac nay luén an da str dung khoang cach O’clid dé
do khodng cich giira 2 phd LTA trén 50 ngudi phat 4m 5 1an thoi luong 20 gidy bang thiét bi phan
tich ph CSL4500.

Bang 3. Két qua khdo st @ on dinh ciia phé LTA

Két qua Kkhio sat cho Sai khac trén méi ngudi | Sai khac trung binh giita 2
thay pho LT, A khi én (dB/Hz) nguoi véi nhau (dB/Hz)
dinh doi v6i méi ngu(n sy | Gid tri trung binh 6,46 23,26
thay 601 cla pho nay ddi | Do léch chuan 4,12 10,89

véi moi ngum nho hon sy
sai khac g1ua 2 ngudi no6i voi nhau. So sanh dinh lugng gilta hai phd LTA, néu db sai khac gita
hai pho nay nho hon ngudng duoc chon bang ((6 46 + 4,12) + (23,26-10 89))/2 = 11,475 thi két
luan hai phd LTA d6 thudc vé cing mot nguoi néi, ngugce lai ching ¢ thé thudc hai nguoi khac
nhau.

Két qua khao sat cac formants, tan s co ban, pho trung binh thoi g1an dai dbi voi ngum noi
tleng Viét cho thay pham vi thay d01 cua cac tham so ti€ng noi nay d6i v6i mdi nguoi ndi nho hon
0 VOi pham vi thay d6i giita nhitng ngudi n6i khac nhau. Pidu nay cho phep str dung cac tham sd
tiéng néi trén dé bo xung dinh lugng cho viéc so sanh nhan dang ngudi néi dinh tinh bang phuong
phap thu cong.



2.6 Quy trinh giam dinh nhin dang ngudi néi tiéng Viét

Mot quy trinh gidm dinh phap 1y nhan dang nguo'l noi tong quat c6 thé chia thanh hai pha Pha
thir nhat: loc tur tap dit li¢u nhitng nguoi no6i nghi van ra mdt hodc mot vai nguol ndi giong voi
tiéng noi mau cén glam dinh nhét. Pha thi hai: so sanh nhén dang ngudi noi bing phuong phap
kinh dién gilra tiéng noi can giam dinh véi cac miu tiéng noéi ciia nhirng ngudi bi nghi van da duoc
pha thi nhat loc ra.

Pha tht nhét, cac co s& dit liu ngudi noi nghi van c6 thé dugc chia lam 2 loai dua trén thong
tin vé tiéng noi. Loai thir nhét 13 nhitng ngudi trong co s di liéu ndi mot sé cau, tir chon trude (tir
khoa), loai thir hai 1a nguoi néi tu do trong khoang thoi gian du lon.

Pha thir hai, quy trinh gidm dinh nhan dang nguoi néi tiéng Viét theo phuong phap kinh dién
gitra hai mau tiéng ndi can giam dinh va nghi van, thuc hién theo céc budc sau.

Budc 1: So sanh nhén dang ngudi noi theo phuong phap cam thy bang co quan thinh glac cua

con nguol Néu it nhat mot mau tiéng noi dugc danh gia 1a phat 4m khong binh thuong, ¢ biéu
hién gla glong thi ding va khong dua ra két luan glam dinh. Nguoc lai, tap trung so sanh cac thong
tin mac cao glua hai mau tiéng no6i nhu Phuwong ngu“ Cao do giong ndi; Cac dac trung, tr vung;
Dac trung ngu diéu; Dac diem ngix am; Tat phat am. Néu nhan thiy co nhleu dlem glong nhau
gilta cac mau thi chuyen sang budc 2, nguoc lai thi két luan pha dinh (khong dong nhét) va ding.

Bucce 2: So sanh tan sb co ban trung binh (F0) trong khoang thoi gian ti thiéu 6 gidy cua hai
mau tleng no6i. Néu do sai khac tan sd co ban trung binh nho hon 12 Hz (v6i giong nam) hay 16 Hz
(voi giong nir) thi chuyén sang budc 3, nguoc lai thi két luan phi dinh (khong dong nhat) va
dung.

Buée 3: Trudng hop ca hai miu tiéng ndi duoc gh1 am trong cung d1eu kién thi so sanh dinh
lugng pho LTA trong khoang thoi gian it nhit la 20 gidy gitra hai mau tleng noi. Néu khoang cach
O’clid giira hai phd LTA nho hon 11,475 thi két luan khang dinh (hai mau tiéng noi cung do mét
nguoi no1) nguoc lai két luén phu dinh (khong ddng nhat) va dung. Truong hop hai mau tiéng noi
duoc ghi am trong cac diéu kién khac nhau hodc khong xac dinh dugc diéu kién ghi am thi chuyén
sang budc 4

Buéc 4: Tim cac am tiét (tir don) hay cum tu dong am glua hai mau tleng no6i dé so sanh bang
phuong phap thu cong. Danh gla do glong nhau cua cic am tiét dong am khi so sanh céc vét
formant trén pho ba chiéu ctia cac am tiét nay dua trén dién tién cua cac formant, be rong va ty 1é
tuong d6i giira chung. So sanh dinh lwgng formant cua cac 4m tiét nay véi nhau, néu sai khéc gitra
cac formant 1, 2, 3, 4 1an luot nho hon 15,4%; 10%; 6,3%; 5.2% va be rong formant nh6 hon
khoang 23% th1 c6 thé két ludn hai 4m tiét dong am nay la dong nhit. Neu sO luong am tiét dong
nhit vuot qua mot nguong nhat dinh thi co thé ket luan khang dinh (hai mau tleng noi nay do cung
mot nguo1 n6i), nguoc lai két luan kha nang hoac phu dinh néu s 4m tiét dong nhét qua it...

Van dé dat ra ¢ day la, voi s6 lugng 4m tiét dong nhat bang bao nhiéu d6i v6i giam dinh nhan
dang ngudi noi tiéng Viét thi co thé két luan hai mau tiéng néi 1a dong nhat.

Chwong 3: Xdc suit nhan dang ngudi néi ciia am tiét tiéng Viét
3.1 Co s danh gi4 khi ning phén bigt ngudi n6i ddi véi am tiét

Viéc khao sat pham vi bién doi ciia cac formant trong am tiét dbi voi m01 nguol noi va gitta
nhiing nguou no6i khac nhau ¢ chuong 2 dua trén sy danh gla pham vi blen d01 cua ty sO gura do
léch chuan va tri trung binh cua tu’ng formant khi phat &m cung mot &m tiét d01 v6i moi nguoi va
glua nhiéu ngudi néi. Vi viée danh gia dua trén sy thay dbi ciia mot blen (ty sb gitra d6 1éch chudn
va tri trung b1nh) tirc xac suat xuét hién gié tri cua blen do6, nén dé xac dinh kha nang phan bi¢t
ngudi noi ciia moi 4m tiét can xac dinh luat xac sudt xudt hién cua tip hop cac gia tri cua bién nay.

Quan sat sy phan bd cac gia tri bién ddi tuong dbi cua cac formant xung quanh tri trung binh
voi tu’ng am tiét khao sat cho phép dua ra gid thict: luét xac sudt xuat hién cua tap cac gia tri nay
d6i v6i tirng formant tuan theo luat phan bb chuén (phén bd Guass) v6i ham phén bé xé4c suét c6 tri
trung binh va phuong sai (binh phuong d6 léch chuan) dugc x4c dinh nhu trong bang 21. Neu gid
thiét vé mit ly thuyet nay dung thi sy sai khac gitra 2 ham phan b chuén, biéu dlen X4ac suat xuét
hién g1a tri bién ddi cua tung formant trong am tiét d6i v6i mdi ngudi va gitra nhiu ngudi noi, s&
1a co s dé danh gia kha ning phéan biét ngudi noi ciia timg am tiét dugc khao sat.



3.2 Kiém dinh gia thiét thong ké d6i véi pham vi bién ddi twong ddi cia cic formant trong
am tiét

bPé klem dinh gid thiét pham vi bién doi fuong doz cua cdc formant trong am tiét tudn theo ludt
phdn bé chuan luén an da su dung tiéu chuan X dé danh gia sy phu hop gitta s liéu thuc nghiém
pham vi bién d01 tuong 601 ctia cac formant véi gia thiét 1y thuyét nay

Tiéu chuan phu hop x* dugc tinh cho timg formant ctia timg am tiét khao sat. Panh gia tiéu
chuan phu he ¥ v6i do tin cady o= 0,99 thi c6 t6i 250/272 = 92% tap hop céac g1a tri thda man
tiéu chuan X Néu sir dung do tin cay o = 0,95 thi c6 téi 269/272 = 99% tap hop cac gia tri thoa
mén tiéu chuan .

Két qua danh gia theo ti€u chuan phtt hop »* ¢ thé khang dinh gia thiét pham vi bién doi
tuong dbi ciia cac formant trong am tiét tuan theo luat phan b6 chuén 1a dung.

Trén hinh 1 bleu dién quan hé giita 2 ham phan bd chuan. Trén hinh nay, ham phan b Xac
sudt pham vi bién ddi cua ting formant trong am tiet dbi voi m01 ngucn ndi dugc minh hoa bang
du’o*ng cong mau do, con ham phan bb xéac suit pham vi bién doi cla tung formant trong am tiet
d6i v6i nhiéu nguoi noi khac nhau duoc minh hoa bang duong cong mau xanh (ludn nam phia bén
phai duong do).

» x| s,
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Hinh 1: Minh hoa quan hé 2 ham phédn bé chudn.

3.3 Phan tich ly thuyét vé kha ning phan bigt ngudi néi cia cac 4m tiét tiéng Vigt

Mot didu dé chap nhan 1a kha nang phan biét ngudi noi cua timg formant trong 4m tiét s€ phu
thudc vao quan h¢ gura hai ham phan b x4c suét trén. Neu ham phén b xac sudt pham vi bién ddi
cua formant dbi voi mdi nguorl cang cach xa ham phan b xac sudt pham vi bién ddi ciia formant
dbi v6i nhiéu ngu(n tlrc gia tri tmng binh p, cta duong mau do trén hinh 1 cang khac xa so voi p,
cua duong mau xanh thi kha ning phan biét ngum n6i cua formant d6 cang 16n, vi diéu do chimg
té cang co su khac biét gitra mot ngudi noi voi nhitng ngudi noi khac.

Tir d6, c6 thé nhan dinh: Kha ning phan bi¢t nguoi ndi cua mot formant trong am tlet 6 thé
duoc xac dinh thong qua Vung dién tich nam dudi ham phan bd Xac sudt pham vi bién (101 tuo‘ng
dbi cta formant nay trong am tiét di voi cung mot ngudi ndi va nam trén ham phan bd xac suét
pham vi bién dbi tuong dbi cua formant nay gitta nhitng nguol noi khac nhau. Trén hinh 1, dién
tich ving nay (viing mau vang) c¢é thé duoc tinh bang hiéu ctia 2 ham phan phéi tich liy:

S=F(x pui,01) — F(x p,0:)

2
F(x#g‘)—gﬁfcoe‘xp(( ))

x - diém giao nhau gifra 2 ham phén bd x4c sudt

Vi dién tich ndm dudi duorng cong phan bd xéac suat biéu thi xac suét su kién nén co thé dua ra
mot dinh nghla dinh luong vé kha nang phan bi€t ngudi ndi cua cidc am tiét nhu sau : Khd nang
phdn biét ngum néi ciia am tiét co thé dinh lmmg bang xdc sudt nhan dang ngum noi cua am tiet
do, xdc sudt nay dwoc xdc dinh bang hiéu cua cac ham phan phoz tich luy cua phdn bé xdc sudt
pham vi bién d‘Ol twong d‘oz cua cdc formant trong dm tiet doi voi moi nguoi va nhzeu ngum khac
nhau.. Phan bd X4c suat suat pham vi bién doi twong d6i ciia cac formant trong am tiét & day duoc
xac dinh 13 phan bd chuén.

Ap dung cong thuc trén cho cdc ham phén bd xac suit cua tung formant trong cac am tiét
duoc khao sat dé xac dinh xac suat nhan dang ngudi noi ctia timg am tiét nay.

Voi:




3.4 Mot so nhan xét tir phan tich xdc suat nhin dang nguoi néi
3.4.1 86 lwong am tiét dong nhat

Két qua tinh todn trén cho thay XAac suat nhén dang ngu’m noi trung binh cia mot 4m tiét tiéng
Viét 14 0,3795. Diéu d6 co thé hiéu la, néu 2 mau tleng noi ¢6 2 am tict glong nhau (ca trén phuong
dién am thanh nghe dugc va phé cua chung) thi xac suét trung binh 2 mau tiéng nodi d6 do cing
mot ngum noi (dong nhat) 1a37,95%. Hai am tiét g10ng nhau ve phucmg dién am thanh nghe dugc
chi c6 thé 1a cac am tict dong am. Hai &m tiét co pho am thanh glong nhau khi 2 am tiét d6 c6 cau
trac formant thé 'hién trén pho 3 chiéu glong nhau va sy sai khac glua cac g1a tri cac formant tuong
ung trong 4m tiét d6 thoa man pham vi bicn dOI, trung binh trong moi ngudi nhu trén bang 1. Hai
am tiet giong nhau nhu vay duoc cho lé déng nhat.

Neu g0i xac suat dong nhét hai mau tleng noi c6 1 &m tiét dong nhét 1a P(1) thi xéc suét dong
nhat hai mau tiéng noi co n 4m tiét ddng nhat P(n) c6 thé duoc tinh theo cong thirc dé quy voi gia
thiét n 4m tiét d6 khac nhau va doc 1ap véi nhau :

P(1)=0,3795
P(n) =P(n-1) +0,3795%(1 - P(n- 1))
Két qua tinh dugce : P(10) = 0,9915; ... P(20) = 0,9999
Nhu Vay 2 mau tleng noi t1eng Vlet s€ duogc 001 la do cung mot nguoi n01 ra voi x4c suét trén
99% khi 2 miu tiéng n6i d6 co it nhat 1a 10 am tiét ddng nhét va véi xac sudt trén 99,99% khi 2
mau tiéng no6i d6 co it nhat 1a 20 4m tiét dong nhat.
3.4.2 Xdc sudt trung binh nhdn dang ngueoi néi ciia formant

Biéu dién tri trung binh xac suat nhan dang ngudi ndi cua tung formant trong tat ca cac
am ti¢t dugc khao sat dudi dang bieu do cho thay: cac formant bac cao nhan dang nguoi
noi tot hon cac formant bac thap, dac biét 1a formant 3 c6 xac suat nhan dang nguoi noi
cao_hon han so véi cac formant khac, chung té thong tin vé ngudi ndi duge tap trung
nhiéu nhat ¢ formant 3.

3.4.3 Kha ndngphdn biét ngztdi néi cia cdc am tiét tiéng Viét

Hinh 2 bleu dién x4c suat nhan dang nguol ndi cuia tat ca cac am tiét dugc khao sat dudi dang
biéu do. C6 the rat ra mot nhan x¢ét 1a, cac am tlet khac nhau c6 kha nang phan biét nguoi ndi khac
nhau, mét s6 nhan _dang nguoi noi tot mot sd kém hon. Néu dya trén xic suat nhan dang trung
binh ciia mot 4m tiét (0 3795) ¢ thé chia cac am tiét dugc khao sat ra lam hai nhom:

Nhom 1: cac am tiét c6 kha nang phan biét ngudi noi t6t gdm cac am tiét “Hai”, “Ba”, “Nam”,
“Sau”, “Bay”, “Tam”, “Chin”, “C6”, “D4a”, "Ludn”, ”Tlen” Trong d6 cac am tiét “Hal” “Nam”,
“S4au”, “Chin”, “Luén”,”Tién” phan biét ngudi ndi tot hon cac 4m tlet con lai.

Nhom 2: cac am tiét co kha nang phén bi¢t nguodi ndi kém gdém cac am tiét “Mot”, “Bon”,
“Khong”, “T6i”, “S¢”, “Hét”. Trong d6 kém nhat 1a am tiét “Mot”.

So sanh dac trung nglt Am cla cac am tlet trong tung nhom va glua hai nhém v&i nhau c6 thé
dua ra nhan xét: Cac am tiét thudc nhom 1 hau hét 1a cac am tlet c6 am chinh Ia nguyen am hang
trudc hodc nguyén am doi (trr Am tiét “C6™), con nhom 2 chi yéu 1a cic nguyén am hang sau va
am tiét khép.

o Mt

10. Khing

11. Ca

12, Tdt

13. B3

14. Ludn

12345678 91011121314 151617 1359
7 16, Hét
Amtigt 17. Tidn

A sudtnhin dang ngwad néi
w
L=

Hinh 2: Xac sudt nhan dang nguoi noi cia cdc dm tiét duoc khdo sat
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Tir ddy, c6 thé xac dinh kha ning phan biét nguoi néi ciia céc 4m tiét tiéng Viét nhy
sau: Céac am ti€t c6 am chinh la cac nguyén am hang trudc hodc cdc nguyén am doi, am tiet
nira mo, &m dau hodc/va cudi la cac am mii c6 kha nang phan biét ngudi ndi tot nhat, cac
am tiet khac kha nang phan biét nguoi néi kém hon, kém nhat la cac am tiét khép.

3.5 Kiém nghiém khi ning phin biét ngudi néi ciia Am tiét tiéng Viét

Xuét phat tir quan diém cho rang, c6 thé danh gla kha nang phan biét ngum noi cua mot am

tiét thong qua viéc danh gia d¢ chinh xac nhan dang cta mot hé nhan dang ngudi noi phu thudc tur

khoa 1a chinh 4m tiét d6. Viéc tién hanh danh gia dugc thyc hién trén co sd dir liéu ngudi noi voi
17 am tiét da duogc lya chon trong muc 2.3.2.

3.5.1 H¢ nhdn dang nguol noi phu thugc tir khoa co so

Dé khao sat kha nang phan biét ngudi noi cua cac am tiét tiéng Viét, ludn 4n da tlen hanh xay
dung mot hé nhan dang ngudi noi phy thude tir khoa co s¢ duoc phan lorp nhén dang bang mo hinh
HMM, vector dic trung trich chon 1a cac hé s6 MFCC va duoc thyc hién cai dit bang ngdn ngir
may t1nh MATLAB.

Dé huan luyén hé nhan dang ngudi néi ndy, luan an da xir dung cac phan mem mi ngudn mo
trong bd cong cu H2M cuia Olivier Cappo, bo cong cu nay cé thé download mlen phi tir dia chi
http://www.tsi.enst. fr/~cappe/h2m/h2m html. H2M 1a mdt tap hgp cac ham Vlet trén MATLAB
thuc hién thuat toan EM dé xay dung cac md hinh GMM hodc HMM. Cac hé s6 MFCC duoc Xxac
dinh bing ham mfcc lay tir bd céng cu xir Iy 4m thanh ciia Malcolm Slaney, bo cong cu niy ¢ thé
download tir dia chi : http://www.slaney. org/malcolm/pubs html.

Viéc danh gia kha nang phan biét nguorl no6i cia timg am tiét dugc thyuc hién thong qua vigc
danh gla d9 chinh xac nhan dang ngu(n noi cua ting h¢ nhan dang nay cho timg am tiét. Vi tung
am tiet, su dung thuét toan Viterbi dé xéc dinh likelihood twong ing ctua mdi nguoi trong co so dir
lidu. Nguoi co likelihood 16n nhét s& dugce nhan dang. Thuat toan Viterbi 1a mot ham c6 trong b
cong cu H2M.

3.5.2 Khao sat dé chinh xac nhdn dang cia hé nhdn dang nguwoi néi co so voi cac am tiét khac
nhau

Két qua khao sat cho thay, d6 chinh xac nhan dang cua h¢ nhan dang nguoi noi co sd khong
chi phu thudc tir khoa 1a cac 4m tiét khac nhau ma con phu thudc vao s0 trang thai HMM va s6 hé
s6 MECC. Nhin chung, h¢ nhan dang st dung m6 hinh HMM c¢6 nhiéu trang thai va c6 s6 hé sb
MFCC nhiéu hon thi nhan dang nguoi noi t6t hon.

Hinh 3 biéu dién d6 chinh xac nhan dang ngudi noéi cia hé nhan dang ngu’0'1 no6i phu thudc tu
khéa co s¢ phan 16p nhan dang bang mo hinh HMM 7 trang thai véi 19 hé¢ so MFCC lam dac
trung trich chon di vai timg am tiét tiéng Viét dugc khao sat.

Néu lay d6 chinh xac nhan dang ngudi néi trung binh (61,6%) 1am co sd, c6 thé chia cic 4m
tiét dwoc khao sat ra 1am hai nhom:

Nhom 1: cac 4m tiét c6 kha ning phan biét nguoi ndi tot gdm cac 4m tiét: “Hai”, “Ba”,
“Ném’, “Tém” “Chin” “CO"’ “Da” ”Luén” ”Tién”

Nhom 2: cac am tiét co kha ning phén bi¢t nguoi n6i kém hon gom cac am tiét “Mot”, “Bén”,
“Sau”, “Bay”, “Khong”, “T6i”, “S¢”, Hét”, trong d6 kém nhét 1a cac am tiét “Mot”, “Hét .

1. Mdt
90 3. Hai
3. Ba
4. Bén
70 5. Ném

6. Bau
50 7. Bay
8 Tam
9. Chin
10. Xhing
11.C8
12. Tén
13. D3
14. Lufin
15 SDj
2 3 45 6 7 8 9 10111213 14 15 15 17 10 Heét

N . 17 Titn
Amtigt

80

50

40

30

20

B3 chinh x&c nhdn dang (%)

10

0

=
e — — ——]

Hinh 3: B¢ chinh xdc nhdn dang cua hé nhdn dang nguwoi noi phu thudc tir khoa la cac am tiét dwoc
khao sat
So sanh véi xac suat nhan dang nguol no6i clia timg am tiét tinh dugc theo ly thuyét xac sut
thong ké trong muyc 3.4.3 (hinh 2), vé co ban hai nhom nhan dang ngudi ndi t6t va kém dugc phan
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chia kha giéng nhau, diém khdc biét chi la hai am tiét nira mo “Sau”, “Bay” vé 1y thuyét thi thudc
nhom nhan dang ngudi ndi tot xong thuc té khi lam tir khoa trong cac hé nhan dang nguoi nodi tu
dong lai thudc v€ nhom nhan dang ngudi ndi kém.

Tir day c6 thé dua ra mot quy tic xac dinh kha ning phan biét nguoi noi cua cac am tiét tiéng
Viét ap dung cho moi trudong hop do la:

Cac am tiét ¢6 am chinh la cac nguyen am hang trudc hodc cdc nguyen am doi, dm dau
hodc/va cuoi la cac dm miii c6 kha nang phan biét nguoi noi 16t nhdt, cdc am tiét khdc kha nang
phdn biét ngueoi ndi kém hon, kém nhdt la cac am tiét khép.

36 Y nghia thuc tién viéc xac dinh kha néing phan biét ngwdi noi clia cac am tiét tiéng Viét

Xac dinh kha nang phéan biét nguoi noi cua cac am tiét tiéng Viét cho phép hoan thién quy
trinh giam dinh phap ly nhan dang nguoi noi tiéng Viét xay dung trong chuong 2. Ngoai ra, dé
nang cao d¢ tin cay cua két luan giam dinh, cac giam dinh vién can thuc hlen theo quy tac tim Va
so sanh cdc am tict dong am c6 kha nang phan biét nguol noi tot tur cac mau tleng noi. Viéc dbi
sanh cac am tiét gilia cac maiu tleng noi thyc hign chu yéu 1a so sanh cAu trac formant dac biét la
cac formant 3 trong truong hop khong thé x4c dinh duoc day du cic formant ciia am tiét. Ngoa1 ra,
quy tac xdc dinh kha nang phan biét nguorl noi cua am tict cling rat co y nghia khi lya chon céc tir
hay am tiét thich hop dé xay dung co sé dir li€u nguoi noi tieng Viét.

Quy trinh gidm dinh phép Iy nhan dang nguéi ndi nay da dugc ap dung trong thire té, sb vu
giam dinh nhén dang nguoi noi s dung quy trinh nay 1a 186 voi tong cong 198 mau tiéng noi can
g1am dinh trong d6 noi giong Bac bo 1a 61 mau, Trung b6 52 mau va Nam bo 85 mau. Két qua
giam dinh cho két luan ddng nhét (khang dlnh) 1a 168 mau, két luan khong dong nhét (phu dinh) 1a
30 mau. Tét ca cac trudng hop nay deu c6 két luin gidm dinh nhan dang nguoi noi dung, chua ghi
nhan truong hop nao phan héi lai 1a két luan khang dinh sai.

Tuy nhién, quy trinh nay mdi chi thuc hién t6t & pha thir 2, ddi sanh hai mau tleng noéi bang
phuong phép kinh dlen con trong pha thir nhat, tu dong loc ra tr co s¢ dir liu nguorl noi ngh1 van
mot hodc mgt vai mau tiéng néi dé ddi sanh véi mau t1eng no6i can glam dinh van con nhiéu van dé
can giai quyét khi ap dung cac hé ty dong nhan dang nguoi ndi trong giam dinh phap 1y.

Chuong 4: Giam dinh ty dgng nhin dang nguoi néi tiéng Vit

4.1 Céc van d@ ton tai ctia giam dinh ty dong nhin dang nguoi néi tiéng Viét

Giam dinh tu d6ng nhén dang nguoi ndi la phuong phap giam dinh hoan toan dya vao sy phén
tich va so sanh cac mau tiéng noi bang may tinh trén nguyen ly lam viéc ctia phuong phap nhin
dang ngudi ndi tw dong. Uu diém chinh cia phuong phap nay la thoi gian thyc hién nhanh, do vay
thuong dugc ap dung khi gidm dinh nhan dang nguoi noi trén tap dir liéu nhidu nguoi noéi nghi
van.

Tuy tirng vu viéc cu thé ma tap dir liéu nguodi ndi nghi van duoc xay dung nhu mét hé nhan
dang nguoi noi phu thudce tir khoa hay khong phu thude tir khéa. Véi cac hé nhan dang ngu’(‘yi noéi
phu thudc tir khoa thi ngoai vige lya chon tir khéa nao cling can lya chon mé hinh don vi ngu am
thich hop dé tir 46 xay dung nén tap tur dién tur khoa. Vi tieng Viét, 1a ngdn ngu don am ti€t, nén
tap tir dién tir khoa chu yeu 12 mot s6 cac am tiét da duoc chon loc tur trudce, van dé s& chi con la
lua chon don vi ngit 4m 1a 4m vi tao nén cac 4m tiét d3 duoc chon hay st dung ngay am tiét 1am
don vi ngit am khi x8y dung mo hinh ngudi noéi trong cac hé nhan dang ngudi ndi phu thudc tir
khoa.

Bén canh do, mot trong nhitng nhuoc diém cua giam dinh ty dong nhan dang nguol noi la do
tin cdy cua két luan glam dinh chua cao. Nguyen nhan do hién tai nhan dang tu dong van chu yeu
dua trén cac thong tin mirc thap clia tiéng nodi, ma cac thong tin ndy rat nhay cam véi nhidu ciing
nhu khi thay d6i diéu kién ghi am.

4.2 M6 hinh am tiét va mé hinh 4m vi trong nhian dang ngu’(‘)’i néi tiéng Vit

Lua chon don vi nglt 4m nao thich hgp va hi¢u qua dbi v6i hoat dong nhan dang ngudi noi
tleng Viét phu thude tir khoa. Tiéng Viét, nhu da phén tich, 1a ngon ngir don am tiét nén tap tir dién
tu dé xay dung tir khoa thich hop nhét la céc am tiet, van de la Ia lya chon don vi ngu am la am vi
tao nén cac 4m tiét da duoc chon lam tap tir dién hay sir dung ngay 4m tiét 1am don vi ngit 4m khi
xay dung mo hinh nguoi néi trong cac hé nhan dang ngudi noéi phu thude tir khoa.
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Dé danh g1a so sanh cdc h¢ nhan dang nguoi néi phu thudc tir khoa dua trén cac mo hinh don
vi ngit 4m 13 am tiét va am vi, luan 4n da chon cac am tiét so tleng Viét 1am tap tir dién tir dé tién
hanh khdo sat. Cau néi dugc dung lam tir khoa s¢€ 1a chudi s6 ngau nhién. D¢ dai tir khoa duoc xac
dinh bang s chit s6 c6 trong chudi sé do.

Su dung cac am tiét sb “Khong” “Mot”, “Hai”, “Ba”, ”"Bén”, “Nam”, “Sau”, “Bay” “Tam”,

“Chin” c6 trong cac tap dir liéu nguoi noi da dugc xay dung trong chuong 3 muc 3.2 dé danh g1a
cac hé nhan dang nguoi noi nay.

4.2.1 Hé nhdn dang nguwoi ndi duwa trén cdc mé hinh am tiét
V6i don vi nglt am la cac am t1et dé xay dung h¢ nhén dang ngum noi phu thudc tir khoa la

chudi s6 tiéng Viét voi mot tap tu dién tir 1a 10 am tlet s6, mdi ngu’(n néi can huin luyen da 10 mé
hinh HMM cho 10 am tiét dugc dung 1am tap tr dién nay. Chon sé trang thai cia mé hinh HMM
bang 5 dé biéu dién cac am tiét sb tiéng Viét.

Trong pha nhéan dang, su dung mot ham ngau nhién tao chudi s6 dung lam tir khoa dé klem tra
nhan dang h¢ nhan dang ngum no6i trén sau khi da dugce huan luyén. Likelihood cia chudi sb 1am
tir khéa dugce tinh bang téng céc likelihood ciia timng am tiét s thanh phan.

4.2.2 H¢ nhan dang nguwoi noi dua trén cac mé hinh am vi

bé xay dung h¢ nhan dang nguol n6i véi bo tir dién tir 1a 10 am tiét sb tleng Viét dya trén don
vi ngu am la cac am vi, ludn an da xay dung 28 m6 hinh HMM tuong ung v6i 28 am vi ba (gdm
cac am vi tao thanh cac am t1et s6 tleng Viét va mot am vi ddc biet deé mo hinh héa khoang lang
trong qua trinh phat am) cho mdi ngudi n6i. Mdi am vi duge biéu dién bang mot mo hinh HMM 3
trang thai

Trong pha huén luyén, do ranh gi6i gitra cac 4m vi trong mdi 4m tiét rat kho xac dinh tu dong,
luan 4n da st dung phuwong phép gan nhan cudng birc d& gin nhin cho tung am vi ba trén.

Trong pha nhan dang, cau ndi dugc dung lam tir khoa la chudi s dugc tao tir mot ham ngau
nhién va st dung cac tap di liéu nguorl no6i dé kiém tra nhan dang ngudi noi trén tap dong va trén
tdp m¢ twong tu nhu véi mo hinh &m tiét. Chi co diéu thay vi likelihood ctia cac 4m tiét dugc tinh
toan tryc tiép tr mo hinh cdc am tiét cua mdi nguoi, likelihood lai dugc xéac dinh theo cac mo hinh
am vi c6 trong tung am tiét thanh phan ctia chudi sb. Likelihood cua chudi so lam tir khoa dugc
tinh bang téng céc likelihood ciia tat ca cac am vi cua cac am tiét s6 thanh phan.

De cai dat cac h¢ thong nhan dang ngudi n6i nay, luan an da sir dung cac phan mém ma ngudn
mé viét bang ngdn ngir may tinh MATLAB c6 trong bd cong cu H2M.

4.2.3 So sanh cac hé nhan dang nguoi noi dva trén mé hinh dm tiét va am vi
Khao sat trén tdp dong: Két qua khao sat do chinh xac nhan dang cho trén hinh 4.

100

90 1
a0

+Am W
—o— dum tidt

70

B0

B chinh xac nhin dang (%)

a0

1‘2‘3‘4‘5‘8‘?‘8‘9

D dai tir khda

Hinh 4: Két qua khao sat do chinh xac nhan dang theo do dai tir khoa cua cac hé nhdn dang nguoi noi dwa
trén mé hinh don vi am tiét va am vi

C6 thé thdy, hé nhan dang ngu’(n noi dua trén cdc mo6 hinh don vi am vi c6 d6 chinh xdc cao
hon h¢ dva trén cac mo6 hinh don vi &m tiét. Mot nhan xét nira 1a ca hai hé nhan dang ngudi noi
nay déu c6 do chinh xac nhan dang tang theo d¢ dai tir khoa, tuy nhién khi do dai tir khoa bang 5
trg 1én do chinh xéac nhéan dang cua ca hai h¢ thong déu khong tang va gan nhu khong dbi, voi hé
thong sir dung mb hinh don vi am tiét do chinh xac nhan dang khi d6 dat khoang 91% , con véi mo
hinh don vi &m vi d6 chinh xac cao hon, dat muc 96%.

Khao sat trén tap mo : Sai s6 can bang EER cua cac h¢ nhan dang nguoi noi dya trén cac mo

hinh don vi ngu am 1a &m tiét va am vi tiéng Viét dugc xay dyng ¢ trén dugc xac dinh trén tap mo
v6i tir khoa co do dai bang 5.Két qua khao sat trén hinh 5 cho thy, sai s6 can bang EER cua hé
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nhan dang ngudi noi dua trén cac md hinh don vi am tiét 1a 7,6%, con d6i véi mo hinh don vi am
vi EER thap hon, khoang 5%.

B tiét A i

Sai sb (%)
o

2481614421 08 060402 0 36-32-25-24 2 16-12-08-04 0 04 %100
Mgwdng nhan dang

Hinh 5: Sai s6 tir chéi (FR) va sai s6 chdp nhdn (FA) ciia cdc hé nhdn dang nguoi ndi dwa trén cde mé
hinh don vi am tiét va am vi

Nhdn xét chung, v6i cing mdt b tir dién, mé hinh don vi am tiét can it s6 m6 hinh HMM dé
mo hinh hoa ngu’orl n6i hon m6 hinh don vi am vi xong khé nang nhén dang nguol noi cuia h¢ nhan
dang ngudi noéi dua trén mo hinh don vi am vi tdt hon dya trén mo hinh don vi &m tiét, tuy nhién
xay dung h¢ nhén dang dya trén m6 hinh don vi &m vi lai phirc tap hon nhéat 13 khi tang so lugng
tu trong tu dién.

Khi chudi s6 tir khoa dugc néi vao dé nhan dang ngudi noi la thyc (tic 1a khong phai lay tir co
s¢ dir lieu dugc xay dung) thi, mo hinh am tiét can bo xung thém mot thuat toan tu dong nhan va
cit cac am tiét tir chudi s6 tir khoa dua vao trude khi trich chon ddc tnrng Trong khi d9, do c6 st
dyung thém am vi dac biét /sil/ dé mo hinh héa khoang ling nén mé hinh am vi khong can bo xung
thém thuat toan cét roi kiéu nhu vay.

4.3 Chuén héa diéu kién ghi 4m trong giam dinh tw dong nhan dang ngudi n6i

4.3.1 Giam dinh tw dong nhdn dang nguwoi néi trong cdc diéu kién ghi am khdc nhau

Mot trong nhirng nhugc diém cia glam dinh tu dong nhan dang ngudi noéi so véi giam dinh
bang phuong phap kinh dlen la d9 tin cdy cua két luan giam dinh khong cao. Nguyen nhan do hién
tai nhan dang tu dong van cha yéu dya trén cac thong tin muc thap clia tiéng noi, ma cac thong tin
nay rat nhay cam véi nhiéu ciing nhu khi thay dbi diéu kién ghi am. Cac phuorng phép loc nhiéu
hi¢n nay c6 thé khic phuc tuong dbi anh huong ctia nhidu. Tuy nhién, v6i diéu kién ghi am thay
dbi thi khac, d& hinh dung trong khi t1eng nodi can glam dinh thuong dugc gh1 bi mat trong bat cir
moi truong nao thi mau tiéng noi cua déi tugng nghi van thuong dugc ghi &m mot cach cong khai
trong moi truong van phong. Pay la mot trong nhitng nguyén nhan chinh dua dén két luan sai
trong giam dinh ty dong nhén dang nguoi ndi hién nay.

Pé khic phuc van d& nay, cac phuong phap chuin hoa hay bu suy giam do diéu kién ddi sanh
khac nhau trén kénh thong tin da duoc nghién ciru cho nhan dang ngudi noi.

4.3.2 Co s6 ciia phwong phdp chudn héa theo phé trung binh

Pham vi nghién ciru & ddy chi yéu tap trung vao tim hiéu anh huong cia kénh th()ng tin 1€n qua
trinh nhan dang nguoi ndi. Mot cach ly tuong la gia su hoan toan loai bo dugc nhleu cong bang
cac bo loc nhiéu truorc khi dua vao bo tién xir ly. Khi d6 néu biét du’()'c truge dic tuyén tan sb cua
kénh thoéng tin, vé ly thuyet hoan toan c6 thé xac dinh lai tin hiéu tleng noi sach tir tin hiéu tleng
néi di bi suy giam boi kénh truyén.

Céc khao sat thuc nghiém trén cac thiét bi phén tich phd tiéng noi déu chi ra rang khi liy trung
binh phé cua tin hiéu tiéng néi cia mot ngudi trong thoi gian du dai, phd trung binh s& khong con
phu thudc vao ndi dung ndi nira, khi d6 nd chi con mang thong tin dic trung vé ngudi néi. Pung
trén goc do cau am c6 thé 1y giai phd trung binh tiéng nodi ciia mot ngudi twong Gmg vai vi tri hoat
dong trung binh cta tuyén am trong sudt qué trinh ciu 4m va do vay s& mang thong tin vé ngudi
do.

Mo rong ra, néu ldy trung binh phd tiéng ndi khong phai 1a cia mot ngusi ma 1a cua nhiéu
nguoi n01 trén cung kénh thong tin thi pho trung b1nh tiéng noi sé khong con mang thong tin dic
trung vé mot ngudi cu thé ma chi con 1a thong tin vé ddc trung ciia kénh thong tin. Do vay, dic
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tuyén tan s6 cia mot kénh thong tin ¢ thé duge xac dinh gin ding bang phd trung binh ciia nhiéu
nguoi ndi trén kénh do.

Phuong phap chudn hoa theo phd trung binh (Mean Spectrum - MS) dua trén chuin héa phd tin
hiéu tiéng néi bang cach chia cho dic tuyén tan s nay ciia kénh thong tin trude khi tinh cac hé sd
ceptrum. Phuong phap chudn héa MS c6 thé ap dung cho ca nhan dang ngudi néi khéng phu thude
tu khoa va phu thude tir khoa.

4.3.3 Xay dung tap dir liéu khao st ngwoi ndi trong diéu kién ghi khdac nhau

Co s¢ dir lidu ngudi noi dé khao sat danh gia cac phuong phap chuan hoa gém 140 ngudi duoc
ghl am trong moi trudng vin phong, chii yéu noi giong Bic bd, mdi ngudi ndi mot cach ty nhién 3
lan, mdi lan 20 gidy trong nhiing khoang thdi gian khac nhau. Lan thir nhat va lan thir 2 dwoc ghi
trong cung mot diéu kién (HT1), 1an thir 3 dugc ghi trong diéu kién khac (HT2). Co sé dit liéu nay
dugc chia lam 2 tap dir liéu Datal00 va Data40. Tap Datal00 duoc dung lam dir liéu khao sat
trong khi tap Data40 chii yéu dugc sir dung nhu nhitng nguoi nguoi noéi mao danh.

4.3.4 H¢ nhan dang nguoi noi co so dé khao sdt

Hé nhan dang nguoi ndi khong phu thude tir khoa sir dung md hinh GMM c6 sé thanh phan
bang 32 véi didc trung 1a cac hé s6 MFCC.

Trong pha huén luyén, sir dung cdc phan mém ma ngudn mo trong bd cong cu H2M dé thuc
hién thuét toan EM xé4c dinh b cac tham sd ctia mé hinh GMM cho mdi nguoi noi trong tap dir
liéu

Trong pha nhan dang, lan phat 4m thir hai dugc ding khi khao sat truong hop ghi trong cling
kénh thong tin va lan phat 4m tht ba dugc dung khi khéo sat truong hop ghi trong diéu kién khac
kénh thong tin.

4.3.5 Pdanh gid phwong phdp chudn héa theo phé trung binh

Két qua khao sét cho thay, khi cing két hop véi phuong phap RASTA, phuong phap MS cho

két qua tot hon phuong phap CMS (cai thién dugc khoang (13,15-11,45)/13,15 = 12,9% ).

Bdng 4: Két qua khdo sdat mét s6 phiong phéap chudn héa

Do chinh xac Sai s c4n bing
trén tap dong trén tdp mo
Khong Cing didu kién déi sinh 98 % 7,55 %
chuan ‘ _
hoa Khac diéu kién doi sanh 3% 41,97 %
HNORM 25% 27,81 %
) RASTA 54 %
Chudn | Cdc phuong CMS 56 %
hoa khi | Phap thong [ g p ASTA 61 % 13,15 %
Khdc dung CMS, RASTA
diéu ’ ’ 63 % 12,06 %
kién ddi HNORM
sanh Phuong MS 55%
phdp
2 xud MS, RASTA 63 11,45
e xuat

Nhan xét : Nguyén tic thuc hién phuong phap chuan hoa dé xuat MS gidng v01 phuong phap
CMS (cung dua trén nguyén tic trir trung binh phd) nhung dwoc thuc hién trén mlen phé thay vi
trén mién ceptre nhw CMS. Xong diém khéc biét giira hai phuong phép nay chi yéu 1a & chd
phuong phap MS c6 thé thuc hién trong thoi gian thyc con phurong phap CMS thi khéng. Phuong
phép CMS don gian hon khi thuc hién xong bu lai phuong phap MS lai hi€u qua hon trong nhiing
truong hop thu duoc mau tiéng néi ctia nhiéu ngudi trén cing kénh thong tin.
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Hinh 5: Cac dwong quan hé sai s6

4.4 So @6 khdi quy trinh giam dinh nhin dang ngudi néi tong quat

Nhin mét cach tong quat, toan bd quy trinh nay hoat dong nhu mot phuong phép giam dinh
nhan dang ngudi ndi téng hop, do6 1a su két hop ca ba phuong phap nhan dang ngudi néi: ty dong,
cam thy thinh giac va thii cong trong mot hoat dong gidm dinh nhan dang nguoi néi. So dd khdi
toan bd quy trinh giam dinh nay dugc thé hién trén hinh 6.

4% whna not_cin mim din

Nhin daag e ding

i thy i g

Nhjn dpng i cing

(= ) [t voving 2] [Firoin Fia )

Hinh 6: So do khéi quy trinh gidm dinh nhén dang nguoi noi tong qudt
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Két luan va kién nghi

Véi muc tiéu nghién cliru nhan dang ngudi noéi va ung dung trong gidm dinh phap 1y nhan
dang nguoi noi tiéng Viét, luan an da dat duoc mot sé két qua chinh nhu sau:

1. Bé xuat moét quy trinh giam dinh phap ly nhan dang nguoi noéi gitra hai mau tiéng ndi tiéng
Viét v6i am tiét 1a don vi ngir 4m chinh so sanh cac miu tiéng néi. Quy trinh giam dinh nhan dang
nguoi noi nay dugc xay dyng dwa trén phuong phap cam thy bang co quan thinh gidc cta con
nguoi két hop phan tich ph6 4m thanh va ngudng nhan dang dugc xac dinh gilta pham vi thay doi
ctiia mdt so6 tham so tleng n6i d6i voi mdi ngudi va glua nhiéu ngudi noi.

2. Xac dinh dugc sé lugng 4m tiét dong nhat tdi thiéu giita hai miu tiéng ndi tiy thude do
chinh x4c nhan dang yéu cdu dé co thé két luan hai mau tiéng néi tiéng Viét do ciing mot ngudi noi
ra.

3. Dua ra mot quy tac xac dinh kha ning phan biét ngudi noi ctia cac am tiét tiéng Viét nhu
sau: Cdac dm tiét ¢6 am chinh la cdc nguyén dm hang truée hodc cac nguyen am doi, am ddu
hodc/va cudi la cac am miii ¢6 kha nang phan biét nguoi ndi 16t nhat, cic am tiét khac kha nang
phan biét nguoi néi kém hon, kém nhdt la cac am tiét khép.

4. Cac hé giam dinh ty dong nhan dang nguoi ndi phu thude tir khoa tiéng Viét dua trén cac
mo hinh don vi nglt &m 14 am vi cho két qua nhén dang chinh x&c hon va phu hop vdi cach néi tu
nhién hon cic mé hinh am tiét.

5. P& xuit mot phuong phap chuan hoa phd tiéng néi trong nhan dang ngudi noéi khi diéu kién
d6i sanh khac nhau dya trén nguyén tic trir trung binh phd cia nhidu ngu(n trén kénh thong tin.

Céc két qua nghién ciru trén di duoc dwa vao tng dung trong thuc té cong tac giam dinh nhan
dang ngudi néi tiéng Viét tir nam 2007 va da phat huy tac dung tich cuc trong diéu tra va xét xir toi
pham tai Viét Nam. Dé nang cao hon nira kha ning giam dinh phép 1y nhan dang nguoi noéi tiéng
Viét can tiép tuc nghién ciru theo cac hudng sau:

1. M6 rong pham vi nghién ctru ctia ludn an trong cac trudng hop ngudi ndi b tinh cai trang,
gia giong noi hay trong cac trang thai khong binh thuong (nhu hoi hop, lo lang hay so hii...) cho
nguoi noi tiéng Viét.

2. Tiép tuc nghién ctru chuan hoéa trong nhan dang ngudi néi theo hudng dua trén cac thong
tin mirc cao, nhimng thong tin it bi tic dong ciia kénh truyén.

3. Nghién ctru nhan dang ty dong phuong ngir thudc cic viing mién khac nhau ciia dat nudc.



