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CHUONG 1
PAT VAN PE

1.1 Tinh cap thiét cia dé tai

Nam 2010, thé giéi c6 khoang 250 triéu ngudi diéc. Con sb nay ting 1én
khoang 360 triéu vao nam 2015. Diéu d6 cho thiy sé luong ngudi c6 van dé vé thinh
gidc ngay cang ting (theo ba Suchira Prasansuk, chu tich hoi thinh hoc thé giéi) [1].

O Viét Nam, con sé nay 1 7,3 triéu ngudi vao nam 2017 [2].

Véi dic thi cia ngudi Mat thinh luc 12 kha nang nghe hau nhu khong co, kha
nang noéi bi anh huang nang né nén hau nhu ngudi Mat thinh luc khdng thé giao tiép
bang 10i n6i véi nguoi binh thuong. Tir d6, ngdn ngir Ky hiéu ra doi gitp nguoi Mat
thinh luc c6 thé giao tiép véi nguoi khéac. Tuy nhién, tré ngai 16n nhat cua ho trong

giao tiép chinh 13 nguoi binh thuong khong thé hiéu ngbn ngit ky hiéu nay.

Mic du di c6 mot s6 nd luc & Viét Nam dé giap ngudi Mat thinh luc 6 thé
hoc tap va lam viéc nhu ngudi binh thuong, thuc té ho van gap rat nhiéu khé khan.
Khi di vao cac co quan cong cong, nguoi Mat thinh lye thuong gap tré ngai trong
giao tiép, dac biét véi nhitng ngudi Mat thinh luc khéng biét chir. Céc dich vu thué
ngudi thdng dich cho ngudi Mat thinh lyc ¢d chi phi qua cao, khéng phi hop véi diéu

kién tai chinh cua dai da sb ngudi Mat thinh luc.

Do s6 lugng ngudi Mat thinh luc ngay cang ting, viéc dap (ng nhu cau giao
tiép cua ho véi cong dong ngay cang dugc quan tdm. Cu thé, Pai truyén hinh Viét
Nam (VTV) ¢6 mét chuong trinh riéng vao mdi budi sang danh cho nguoi Mat thinh
luc. Gan day nhat, dai da bd sung mot phién dich ¢ khung trai man hinh tivi dé gidp
ngudi Mat thinh lyc ¢6 thé tiép thu thong tin hang ngay. Tuy nhién diéu nay kha tén
kinh phi khi nén VTV chi c6 thé hd tro vao khung gio thoi su. Céac dai truyén hinh

khac van khong thé lam diéu tuong tu vi chi phi qua cao.
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Tir thyc té néu trén, em nhan thiy rang viéc dua ra mot san pham gitp nguoi
Mat thinh lyc d& dang hon trong giao tiép vai chi phi thap 1a diéu hét st can thiét.
Ung dung céng nghé “Xir Ii ngdn ngit tu nhién” va cac cong cu trong linh vuc tri tué
nhan tao khac, em di nghién ctru thanh cong dy an “Hé thdng phién dich 16i ndi tiéng
Viét thanh ngdn ngit ki hiéu cho ngudi mét kha nang thinh luc”, véi mong mudn rit
ngin khoang cach véi ngudi diée, khiém thinh. Nhém nguoi diée, khiém thinh 1a
nhém thiéu sé da chiu nhiéu thiét thoi trong x& hoi. Em hy vong rang dé tai s& mang
dén mot giai phap kha thi gitp nang cao chat lwong cudc song dang ké cho ngudi Mat
thinh luc.
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1.2 Y nghia khoa hoc va thuc tién cia dé tai

V& khoa hoc, du an tao ra cdng cu dé tir tiéng Viét c6 thé chuyén sang ngdn ngit
ki hiéu, gitip phat trién cac du an khac cho nguoi diéc, khiém thinh.

V& thuc tién, céng cu ndy cé thé ang dung trén cac kénh truyén hinh, cac khu virc
cdng cong, giap ngudi diée, khiém thinh c6 thé tiép thu cac noi dung bén ngoai va
giam bot thiét thoi cho ho.

1.3 Muc tiéu nghién ciru ciia dé tai

e Xay dung thuat toan chuyén tiéng Viét thanh van ban

e RUt gon van ban trén

e Chuyén vin ban rat gon thanh ngén ngit ki hiéu

e MO0 phong ngdn ngir ki hiéu trén cdng nghé 3D

1.4 Pdi twong va pham vi nghién ciu

1.4.1 Poi twong nghién ciu

Nguoi khiém thinh, nguoi diéc

Ngon ngir lap trinh python, céng nghé xir Ii ngdn ngir tw nhién, chuyén giong
noéi thanh van ban, cong nghé 3D

1.4.2 Pham vi nghién ciu

Nghién ctru cac ddi tuong trén pham vi dia ban thanh phé Ho Chi Minh

Nghién ctru thu vién speech_recognition, underthesea, MMD

1.5 Phwong phap nghién ctru

Nghién ciru Iy thuyét:
e Phuong phap phan tich va tong hop Iy thuyét
e Phuong phap phan loai va hé thong hod ly thuyét
e Phuong phap md hinh hoa
e Phuong phap gia thuyét
Nghién cwu thwc nghiém:
e Phuong phap quan sat
e Phuong phap chuyén gia
e Phuong phap thyc nghiém khoa hoc
e Phuong phap phan tich va tong két kinh nghiém
3
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CHUONG 2
TONG QUAN DE TAI

2.1 Tong quan vé nguwoi Mat thinh luc

2.1.1 Kha niing ciia ngwdi Mét thinh luc

Khiém thinh 1 tinh trang mot nguoi hodc mot dong vat cé thinh giac kém
trong khi cé thé khac cung mét loai cé thé nghe thiy am thanh d6 dé dang [3] [4].
Bénh do nhiéu yéu t6 khac nhau, bao gém tudi tac, tiéng on, bénh tat, hda chit va cac
chan thuong vat ly.

Nguoi Diéc d6 1a nhitng ngudi khong nghe duoc va khong thé noi chuyén
duogc. Thuat ngi tiéng Anh thi phan biét rd tir Deaf (danh tir chung) - viét hoa - ding
chi nguoi Piée. Nguoc lai, tir deaf (tinh tir) - viét thuong — dung dé noi vé viéc mat
thinh luc. [3]

Nguoi nghe kém (Hard of Hearing — HoH) dugc phan biét nhu sau: do la
nhitng ngudi bi suy giam thinh lyc, nghe kho khan nhung van cé thé néi chuyén duoc.
Pa s6 nguoi nghe kém phat hién bénh sau mot thoi gian nghe néi dugc binh thuong.

Ciing c6 ngudi diée, do dugc can thiép sém, nén co thé nghe dugc, du it, va
dic biét 1a n6i chuyén duoc. Néu mot ngudi nghe kém cd thé doc duoc tin hiéu mai/
khau hinh miéng (lip reading) tot thi kho c6 thé phan biét dugce d6 1a ngudi nghe kém.
Nhung khong phai ngudi nghe kém nao ciing cé thé doc dugc tin hiéu moi trong tat
ca moi truong hop, moi tinh hudng, dé nam bat thong diép tir nguoi khac, va vi ho
cling néi chuyén dugc binh thuong, nén khé ai doan dugc kho khin trong giao tiép
cua ho dé ma gitip do.

Mot ngudi nghe kém néu duoc trang bi may tro thinh va céc dung cu hd trg
(Technical devices) tét, ho s& 1a ngudi khdng khuyét tat. Con mot ngudi Biée, néu
duoc can thiép sém vai su hd tro ciia may tro thinh c6 thé nghe va noi chuyén duoc,
ho s& 1a ngudi nghe kém. Cho nén, thuat ngit Diéc hay nghe kém chi 12 sy dinh nghia
chung. [4]

Theo Tién si Akio Suemori thuoc Lién Poan Nguoi Diéc Nhat Ban, chuyén
vién cua Lién Poan Nguoi Biéc Thé Gisi (World Federation of the Deaf-WFD) thi

ngudi nghe kém véi ngudi diée duoc phan biét qua viéc gido duc. Néu véi nguoi diéc,

4
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ngdn ngit ky hiéu dugc dung dé gido duc, thi véi ngudi nghe kém giéo vién co thé

dung ngbn ngir noi.

Hinh 2.1 Tré em c6 van dé vé thinh luc dugc giéo duc sém

(Nguon: Tro thinh Cdt Twong)

Theo Hiép hoi Biéc Quéc Gia Hoa Ky: “Cong dong ngudi Diéc va Nghe kém
rat da dang, c6 sy khac nhau rat 16n vé nguy@n nhan va mic dé mat thinh luc, do tudi
phat bénh, nén tang gido duc, phuong phap giao tiép, va sy cam nhan vé viéc mat
thich lyc nhu thé nao? Mot ngudi ty gan cho minh thuat ngir vé sy mat thinh lyc nhu
thé nao 1a chuyén ca nhan va cé thé phan anh mét su xac nhan vai cong dong hay chi
don thuan 12 viéc phan anh sy mat thinh lyc anh huong dén kha ning giao tiép caa ho
nhu thé nao.

Trén thé gi6i, nhat 1a ¢ cac nude phat trién, hai thuat ngit trén dugc phan biét
rat rd rang qua cac tén goi nhu World Federation of the Deaf (Lién Poan Ngudi Diéc
Thé Giéi), ... Lién Poan Khiém thinh Qudc té (International Federation of Hard of
Hearing People) hay Lién Poan Khiém thinh Tré Quéc té (IHOHYP) ... Trong khi
tai Viét Nam, va cling nhu ¢ hau hét cac nuéc Chau A khéc, chi c6 cac hoi, chi hoi
hodc cau lac bo cua ngudi Diée. Nguoi nghe kém khong 1ap thanh nhom riéng ma
tham gia sinh hoat chung voi nguoi Diéc hoac séng hoa nhap. [3]

Vay c6 thé thay, viéc giao tiép s& gitip ngudi mat kha nang khiém thinh phét
trién tu duy, hoa nhap duoc véi cudc song.

5
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2.1.2 Phwong phap giao tiép ciia ngudi Mt thinh luc

O nguoi Piée, thi giac va xuc giac 1a phuong tién chinh dé cam nhan va dinh
huéng khong gian. Hon nita, viéc sir dung ngén ngir ki hiéu tir 1au di gép phan tao
nén vin hoa giao tiép cua ho. Pay duoc coi 1a co s¢ dé bd tri khdng gian st dung
danh cho dbi twong nay.

Khi giao tiép, ngudi Diéc thuang phai sap xép khong gian thanh mot vong tron
dé tat ca moi nguoi c6 thé ¢ tAm nhin du tét dé trd chuyén véi nhau. Trong cudc
séng hang ngay, ho ciing can ti wu hoa nhitng khoang tréng gitta cac phong, dat
guong va dén & nhiing vi tri phii hop nhit dinh dé ting kha nang nhan thic vé hinh
anh véi con nguoi va sy vat xung quanh. Do d6 dé nguoi Piéc st dung khdng gian
mot céch tién nghi, can co giai phap vé mat kién tric nham théa man nhu cau dic tha
cua ho.

Ngoai ra, giai phap lién quan dén thiét bi va ang dung (Hd tro hang ngay) phuc
vu cho nhu cau sinh hoat hang ngay gop phan dam bao cudc séng doc 1ap cia nguoi
Diéc tro nén dé dang hon.

Tuy nhién, khéng phai ngudi mat kha ning thinh luc ndo ciing ¢ diéu kién dé
s& hiru mot may trg thinh. Hon nira may trg thinh chi c6 kha ning hd tro mot phan
nho cho ngudi diéc. VAy ngoai may tro thinh, du an dua ra mot thiét bi dé gilp nguoi
mat kha nang thinh luc c6 thé hiéu dugc moi ngudi nai.

2.1.3 Ngdn ngir ki hiéu chuan Ngon ngir ky hi¢u Viét Nam

Ngon ngix ky hiéu Viét Nam 1 tén goi ba ngbn ngix ky hiéu dugc phat trién
boi cac cong dong khiém thinh tai Thanh phé H6 Chi Minh, Ha Noi, va Hai Phong ¢
Viét Nam. Cac ngon ngir nay truc thuoc mot khu vue ciing bao gdm céc ngdn ngit ky
hiéu ctua Lao va Thai Lan, nhung nguoi ta chua biét cac ngdn ngir nay co lién quan
véi nhau. Cac ngbn ngir ky hiéu Viét Nam da chiu anh huong tir ngdn ngir ky hiéu
Phap. Cac ngbn ngit ky hiéu Thanh phd H6 Chi Minh va Ha Néi ding chung vao
khoang 58% tir vung co ban, trong khi cac ngén ngir TPHCM va Hai Phong dung
chung vao khoang 54% tir vung co ban. [5]

Tir nhitng ndm 2000, Viét Nam bit dau trién khai nhitng nd lyc cua minh nham
hoan thién va hé théng héa ngdn ngit ky hiéu Viét Nam. Céc cau lac bo, nhém day,
va sinh hoat ngén ngir ky hiéu bat dau hinh thanh va no ro. Mot s tai liéu kha cong

6
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phu xuét hién nhu: bo 3 tap Ky hiéu cho nguoi diéc Viét Nam, tir dién ngén ngit ky
hiéu Viét Nam, v.v. [6]

Ciing nhu ngdn ngit n6i, ngdn ngit Ky hiéu caa tirng quéc gia, tham chi 12 ting
khu vuc trong mot qudc gia rat khac nhau. Diéu d6 1a do mdi qudc gia, khu vuc cé
lich str, vin hoa, tap quan khac nhau nén ky hiéu dé biéu thi su vat hién tuong ciing
khac nhau. Chang han, cuing chi tinh tir mau hong thi & Ha Noi ngudi ta xoa vao ma
(ma hong), con tai Thanh phd HS6 Chi Minh lai chi vao méi (m6i hong). Piéu tuong
tu cling dién ra khi c6 sy khac biét 16n hon trén tam quéc gia, dan téi sy khac biét cua
hé théng tir vung va ngir phap ngdn ngit ky hiéu gitra cac nudéc.

Tuy nhién, ky hiéu tat ca moi noi trén thé gioi déu c6 nhitng diém twong dong
nhét dinh. Vi du: ky hiéu ‘uéng nudc’ thi nuéc ndo ciing 1am nhu nhau 1a gia b cam
cdc udng nudc, ky hiéu ‘1ai 6 t6” thi gia bd cdm vo ling 6 t6 quay quay, v.v. MOi
ngudi (di binh thudng hay cam diéc) déu co san 30% kién thic ngdn ngir ky hiéu.
Do ngén ngir ky hiéu phét trién hon trong cong dong ngudi khiém thinh, nén nhiing
nguoi thugc cong dong nay cia hai nude khac nhau cé thé giao tiép voi nhau tét hon
hai ngudi binh thuong nhung ma khong biét ngoai ngit. [7]

Hai dic diém quan trong nhat cua ngén ngit ki hiéu Ia tinh gian luoc va co
diém nhan:

e Vidu:

Binh thuong: Anh co6 khoe khéng a?
Ngbn ngit ki hiéu: “KHOE khong”?

Do tinh gian luge va c6 diém nhan nén cau tric ngir phap ngon ngix ky hiéu
nhiéu khi khong théng nhat, cing mot cau co thé sap xép nhiéu cach khac nhau
(thuong thi diém nhan duoc dua 1én dau cau dé gay hiéu qua chay) [7]

e Vidu?2:

Binh thuong: HOm qua, tdi gap lai ngudi ban than ¢ cong vién. (Trong ciu ndy, diém
nhan 123 GAP, va BAN THAN)

Ngon ngir ki hiéu: Ban than GAP & c6ng vién hom qua

Vay dé tai phai rat gon cac tir thira trong cau trudc, sau d6 moi danh van cau.
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Quy dinh Bang ki hiéu tay qudc té duoc thé hién nhu hinh 2.2
Bang ki hiéu tay theo chuan tiéng Viét dugc thé hién nhu hinh 2.3

Dé danh van mét chix, ngudi ta s& dua lan luot cac ki tr dé tao thanh mot chit.

Vi dy nhu tir TOI s& dugc danh van theo thir tw 19 + 14 + 26 + 9 trén hinh 2.3 [8]

tlcoebe

Hinh 2.2 Bang chir cai theo ngdn ngix ki hiéu

(Ngudn: https://pro.edu.vn)
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Hinh 2.3 Bang chit cai Viét Nam theo chuan ngdn ngit ki hiéu Viét Nam

(Ngudn: https://pro.edu.vn)

Dy 4n s& sir dung dit liéu & hinh 2.3 1am dit liéu cho viéc danh van. CAc tir

can danh van s& duoc tao thanh mét danh sach céac ki hiéu can thuc thi.
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Mot sé tir trong ngdn ngit ki hiéu van dugc dung nhanh, vi du nhu hinh 2.4 va
hinh 2.5

Ngu Dua Pi/Dimng

A A

. Lam on/Cam on |

A

Hinh 2.4 M6t s6 cac tir théng dung trong ngdn ngix ki hiéu 1
(Ngudn: Giao tiép véi tré em giam thinh luc
-TS. Nguyén Thj Xuyén - Thi truong Bo Y té)

Hinh 2.5 M6t s6 cac tir thdng dung trong ngén ngir ki hiéu 2
(Nguon: Wikihow.vn)

Dé tai két hop voi trung tdm gido duc cho ngudi khiém thinh trén dia ban Go Vap dé xay

dung bo data cac tir thdng dung nay theo chuan ngén ngit ki hiéu Viét Nam
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2.2 Tong quan cdng nghé Nhan dang giong noi
2.2.1 Giéi thiéu vé cong nghé Nhan dang giong noi
Nhan dang tiéng n6i 1a mot qué trinh nhan dang mau, véi muc dich 13 phan 16p

(classify) thong tin dau vao 1a tin hiéu tiéng noi thanh maot day tuan tu cac miu da
duoc hoc trude d6 va luu trir trong bd nhd. Cac mau 1a cac don vi nhan dang, ching
cd thé 1 céc tir, hodc cac am vi. Néu cac mau nay 1a bat bién va khong thay d6i thi
cdng viéc nhan dang tiéng ndi tré nén don gian bang cach so sanh dix liéu tiéng noi
can nhan dang véi cac miu da duoc hoc va luu trit trong bd nhé. Khé khin co ban
cua nhan dang tiéng noéi d6 1a tiéng ndi ludn bién thién theo thoi gian va c6 sy khac
biét I6n gitra tiéng no6i cua nhitng nguoi ndi khac nhau, toc d6 noéi, ngir canh va moi
trrong @&m hoc khac nhau.

Cac nghién ciru vé nhan dang tiéng néi dua trén ba nguyén tic co ban:

e Tinhiéu tiéng néi dugc biéu dién chinh xac boi cac gia tri pho trong mot khung
thoi gian ngan (short-term amplitude spectrum). Nho vay ta c6 thé trich ra cac
dic diém tiéng noi tir nhitng khoang thoi gian ngan va dung cac diac diém nay
lam dit liéu dé nhan dang tiéng noi.

e Nbi dung cua tiéng n6i dugc biéu dién dudi dang chit viét, 1a mot day cac ky
hiéu ngir am. Do d6 y nghia cua mot phat am duogc bao toan khi ching ta phién
am phéat &m thanh day céc ky hiéu ngir am.

e Nhan dang tiéng néi 1a mot qua trinh nhan thicc. Théng tin vé ngit nghia
(semantics) va suy doan (pragmatics) c6 gid tri trong qua trinh nhan dang tiéng
noi, nhat 1a khi théng tin vé &m hoc la khong rd rang.

Céch tiép can nhan dang tiéng noi bang thong ké bao gom: sir dung md hinh

Markov an, mang no-ron, sir dung co sé tri thic, v.v..

2.2.2 Dir liéu mé caa google

Google Cloud
Speech API

Hinh 2.6 Google Cloud speech API
(Nguon: Google)

11
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Dé dap ung nhu cau str dung dit liéu hién nay, Google dua ra mot géi dit liéu,
goi 1a Google Cloud speech API. Dit liéu nay duoc ap dung thuat toan mang than
kinh hoc sau (deep learning neural network) dé nhan dang giong ndi tu dong (ASR).

Google Cloud speech API c6 dit liéu ngdn ngit caa 125 qudc gia va bién thé.

BCP- Profanity Automatic Diarization Boost Word level
Name Model i i )

47 filter punctuation (Beta) (Beta) confidence
Urdu ur-PK  Default v v
(Pakistan)
Uzbek uz-uZ Command
(Uzbekistan) and

search

Uzbek uz-UZ Default v

(Uzbekistan)

Vietnamese vi-VN  Command v
(Vietnam) and

search
Vietnamese vi-VN  Default v v
(Vietnam)
Zulu (South Zu-ZA Command v
Africa) and

search
Zulu (South Zu-ZA Default v v
Africa)

Hinh 2.7 Danh sach ngdn ngir dugc hd tro trong dir liéu cua google
(Nguon: Google Cloud)

Google khuyén nghi két hop dit liéu nay véi cac cong nghé xir Ii ngdn ngir tu
nhién dé dua ra nhirng (ng dung tét nhat, trong d6 c6 hd trg voice bots va phan tich
cam xuc cho loi noi.

Cac tinh nang chinh cua bo dix ligu Google Cloud speech API[9]:

e Thich tng loi noi: tiy chinh nhan dang giong néi dé phién am céc thuat ngi
cu thé theo mién va cac tir hiém bang cach cung cap goi y va ting d6 chinh
x4c phién am cua céc tir hoac cum tir cu thé. Tu dong chuyén doi sb n6i thanh
dia chi, nam, tién té va nhiéu hon nita bang céch str dung céc 16p.

e Thich tmg méi truong: Chon tir mot loat cac md hinh duoc dao tao dé diéu
khién bﬁng giong noi va goi dién thoai va sao chép video duoc t5i wu hoa cho

cac yéu cau chat luong cu thé caa mién. Vi du nhu truong hop 1a &m thanh

12
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cudc goi dién thoai thi cé thé chon mién 1a cudc goi dién thoai, két qua cho s&
chinh x4c hon (vi du nhu cudc dién thoai dugc ghi ¢ téc do 1dy mau 8kHz)

e Truyén nhan dang giong noi: Nhan két qua nhan dang giong néi theo thai gian
thue khi API xir Iy dau vao 4m thanh duoc truyén phat tir micrd cua tng dung
hodc dugc gui tir tép am thanh dugc ghi trude (ndi tuyén hodc qua Luu trit
dam may).

e Nhan dang da kénh: Speech-to-Text ¢ thé nhan ra cac kénh riéng biét trong
c4c tinh hudng da kénh (vi du: hoi nghi video) va chi thich cac ban ghi dé gii
trat tu.

e Xir li nhidu: Speech-to-Text c6 thé xu Iy &m thanh 6n tir nhidu moi trudng ma
khdng yéu cau loai bo tiéng 6n bo sung.

e Loc ndi dung: C6 thé tuy chon loc tir thé tuc trong két qua vin ban
Céc tinh ning dang duoc phat trién, ding thi [9]

e Tu dong phat hién cau thoai thuéc ngbn ngit nwdc nao

e Tuy dong dién dau cau (diu cham, dau phay)

e X&c dinh nguoi noi
Pé tai sir dung API caa google dé phat trién chirc nang chuyén van ban thanh

giong noi, nho d6 tang kha nang chinh xac cao hon so vadi cdc APl khac.
2.3 Tong quan cong nghé Xir li ngdn ngir tw nhién
2.3.1 Gigi thiéu vé cong nghé xir Ii ngdn ngir tur nhién
Xt ly ngén ngr tu nhién (natural language processing - NLP) la mét nhanh
cua tri tué nhan tao tap trung vao cac trng dung trén ngbn ngir ciia con ngudi. Trong
tri tué nhan tao thi xir ly ngdn ngir tu nhién 1a mét trong nhiing phan khé nhat vi né
lién quan dén viéc phai hiéu y nghia ngén ngit-cong cu hoan hao nhat cia tu duy va
giao tiép.

Muyc tiéu caa linh vyc nay la gitp may tinh hiéu va thuc hién hiéu qua nhitng
nhiém vu lién quan dén ngdn ngir ctia con nguodi nhu: twong tac giita ngudi va may,
cai thién hiéu qua giao tiép giira con nguoi véi con ngudi, hodc don gian 1a nang cao

hiéu qua xt Iy van ban va loi noi.
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Xt ly ngén ngit te nhién bao gdm hiéu ngdn ngir ty nhién (Natural Language
Understanding — NLU) va sinh ngbn ngir tu nhién (Natural Language Generation —
NLG). Trong d6, hiéu ngdn ngit ty nhién (NLU)bao gom 4 budéc chinh sau day[10]:

e Phan tich hinh vi: 1a sy nhan biét, phan tich, va miéu ta ciu trdc caa nhiing
hinh vi trong mot ngbn ngi cho trude va cac don vi ngdn nglr khac, nhu tir
géc, bién tir, phu td, tir loai,... C6 hai loai bai toan dién hinh trong phan nay,
bao gdm bai toan tach tir (word segmentation) va gan nhan tir loai (POS).

e Phan tich ct phap: 1a quy trinh phan tich mét chudi cac biéu twong, ¢ dang
ngbn ngir tw nhién hoac ngdn ngltr may tinh, tudn theo van pham hinh thic.
Van pham hinh thice thuong dung trong phén tich cd phap cua ngén ngir tu
nhién bao gém Vian pham phi ngit canh (Context-free grammar — CFG), Vian
pham danh muc két ndi (Combinatory categorial grammar — CCG), va Van
pham phu thudc (Dependency grammar — DG). Pau vao cua qua trinh phan
tich 1a mot cau gom mét chudi tir va nhan tir loai cua chung, va dau ra 1a mot
cay phan tich thé hién cu tric ct phap cua ciu dd. Cac thuat toan phan tich
cli phap pho bién bao gom CKY, Earley, Chart, va GLR.

e Phan tich ngit nghia: 12 qua trinh 1ién hé cau tric ngit nghia, tir cp do cum ti,
ménh dé, cau va doan dén cap do toan bai viét, voi y nghia doc 1ap cia ching.
Noi cach khac, viéc nay nham tim ra ngir nghia ctia dau vao ngdn tir. Phan tich
ngit nghia bao gdm hai mirc do: Ngir nghia tir veng biéu hién cac ¥ nghia cta
nhitng tir thanh phan, va phan biét nghia cua tir; Ngit nghia thanh phan lién
quan dén céch thirc cac tir lién két dé hinh thanh nhiing nghia rong hon.

e Phan tich dién ngdn: Ngir dung hoc 1a mén nghién ciu vé mdi quan hé giira
ngdn ngit va ngit canh sir dung (context-of-use). Ngir canh str dung bao gom
danh tinh cta nguoi hoic vat, va vi thé ngir dung hoc bao gém nhiing nghién
ctru Vé cach ngdn ngir dugc ding dé dé cap (hoic tai dé cap) téi nguoi hoic
vat. Ngit canh sir dung bao gdm ngir canh dién ngén, vi vay ngit dung hoc
cling bao gdm nhitng nghién ctru vé cach thirc cau tao nén dién ngdn, va cach
ngudi nghe hiéu ngudi dang ddi thoai voi minh.

Mot s6 wng dung caa xua |i ngén ngir ty nhién[11]:

e Truy xuit thdng tin (Information Retrieval — IR) ¢6 nhiém vu tim céc tai

licududi dang khong c6 ciu trac (thuong 1a vin ban) dap tng nhu cau vé théng
14
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tin tir nhitng ngudn tong hop 16n. Nhitng hé thong truy xuat thdng tin phé bién
nhat bao gém cac cdng cu tim kiém nhu Google, Yahoo, hodc Bing search.
Nhitng cong cu ndy cho phép tiép nhan mot cau truy van duéi dang ngdn ngit
tu nhién lam dau vao va cho ra mét danh sach céc tai liéu duoc sip xép theo
muc do phu hop.

e Trich chon thdng tin (Information Extraction) nhan dién mot sb loai thuc thé
dugc xac dinh trudgc, mdi quan hé gitra cac thuc thé va cac sy kién trong vin
ban ngdn ngit tw nhién. Khac vai truy xuat thong tin tra vé mot danh sach céc
van ban hop 1é thi trich chon théng tin tra vé chinh xac théng tin ma nguoi
ding can. Nhitng théng tin nay c6 thé 1a vé con ngudi, dia diém, td chuc, ngay
thang, hodc tham chi tén céng ty, mau san pham hay gia ca.

e Traloi cau hoi (QA) cb kha nang tu dong tra loi cdu hoi cta con nguoi ¢ dang
ngon ngit tu nhién bang céach truy xuat thdng tin tr mot tap hop tai lieu. Mot
hé thong QA dic trung thuong bao géom ba mé dun: Mo dun xir Iy truy van
(Query Processing Module) — tién hanh phan loai cu hoi va mé rong truy van;
Mo dun xur ly tai liéu (Document Processing Module) — tién hanh truy xuat
thong tin dé tim ra tai liéu thich hop; va M6 hinh xir Iy cau tra 1oi (Answer
Processing Module) — trich chon cu tra 10i tir tai lidu da duoc truy Xuat.

e TOm tat vin ban tu dong 1a bai toan thu gon vin ban dau vao dé cho ra mot
ban tom tit ngan gon véi nhitng ndi dung quan trong nhat cua van ban gbc. Co
hai phuwong phap chinh trong tom tat, 1a phuong phap trich xuat (extractive)
va phuong phap tom lugc y (abstractive). Nhirng ban tom tat trich xuat dugc
hinh thanh bang cach ghép maot s cau duoc lay y nguyén tir van ban can thu
gon. Nhitng ban tom lugc ¥ thuong truyén dat nhitng théng tin chinh caa dau
vao va c6 thé si dung lai nhitng cum tir hay ménh dé trong dé, nhung nhin

chung dugc thé hién & ngdn ngir ciia ngudi tom tt.

2.3.2 Xir i ngbn ngir tiéng Viét

Tiéng Viét duoc xép vao loai don 1ap — tac phi hinh théi, khong bién hinh.
cung véi do, tiéng Viét duoc viét theo trat tw S — V — O. (subject (S), verb (V) and
object (0)).

15
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Ngon ngir hinh thirc — Formal Language

Ngon ngit hinh thirc (Formal Language) 1a mot tap cac chudi (string) duoc xay
dung dua trén mot bang chir cai (alphabet), dugc rang budc boi cac luat (rule) hoac
van pham (grammar) di duogc dinh nghia trudc. Alphabet c6 thé 1a tap cac ky tu trong
ngbn ngt tu nhién (Natural Language) hoac tap tu dinh nghia cac ky tu. M6 hinh
ngdn ngit tw nhién tuan theo quy luat caa chudi Markov va dugc hinh thirc héa dau
tién boi Noam Chomsky duroc goi 1a ‘M6 hinh phéan cap Chomsky’. Sau nay nhiing
mé hinh nay duoc dung dé tao ra ngdn ngit lap trinh hoic cac ¢ng dung trong céc

nghién ctu dich ty dong.

1 A
> qO L ql
4 1 4
0 0 0 0
4 1 | 4
a, | a,
1

Hinh 2.8 Tién dé trong viéc xay dung Iy thuyét Automata la ngdn ngit hinh thirc
(Ngudn: Db B4 Lam - Pai hoc Bach khoa Ha Noi)

recursively enumerable

context-sensitive

context-free

Hinh 2.9 M6 hinh phan cip Chomsky
(Nguén: Lé Thanh Huong - Dai hoc Bach khoa Ha Noi)
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CA4c khai niém co ban vé xir I ngdn ngix tw nhién

e B0 chir (Alphabet Set): tap cac ky hiéu (v6 han hoac hiru han).
Vi du: Tap 26 chit Roman alphabet, Tap Y. ={0,1}, ...

e Chudi (String) hoac tir (Word): 1a mot chudi cac chir céi trén Alphabet nao do
Vidu ‘abe “; ‘01011107 ; ...

Chudi réng (khéng chira ky tu nao trong Alphabet). (ky hiéu e, |¢| = 0).

e Ng6n ngit rong (Empty Language): mét ngén ngit khéng chira bat ki cau nao
duoc goi la ngdn ngir rong (Ky hiéu: @).

e Mot ngdn ngit trén mot bo chix = 14 tap cac chudi trén £ . X* 1a tap chia tat
Ca CAc chudi trén T bao gom ca e. Vi du voi T = {0,1} thi: =* = { ¢, 0, 1,00,
01, 10, 11, 000, 001,...}

e Ngbn ngir L 1a tap nhirng chudi c6 chiéu dai hitu han trén mot bo chit hitu han
¥ ndo d6. N&u ngén ngir L hitu han ta chi can liét ké tat ca cac chudi dé biéu
dién cac truong hop va xét ngit nghia cho ting trudng hop, nhung vi ngdn ngir

ty nhién vo han nén ta can vin pham dé xét nghia.

Van Pham — Grammar : G={N, X, P, S}

e N: tap céc tir ving phu tro, nhu cac pham tri ngir phap, ki hiéu khéng két thic
(non-terminal).

e S:tap cac tir cua ngbn ngit, goi 1a ky hiéu két thuc (terminal).

e P:tap cac luat van pham, goi la luat san sinh (Production), NN X =0

e S:layéu td nguyén thuy cua ngit phap, S € N

e MotluatPcodang:a—b(a,bENUZX)

e X latap céc phan tir ciia chudi .

e Xi latap cua nhitng chudi c6 chiéu dai i.

e Néu P trong van pham déu c6 dang: X — a (X € N, a € N U %), vin pham d6

goi la phi ngir canh (Context-Free Grammar: CFG).
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Giai thuat phéan tich ca phap Earley

Earley biéu dién luat P thdng qua dau chim “s”. Dau chim “*” 13 mot siéu ky
hiéu (metasymbol) khdng thudc vé N hay 2. Vi tri ddu thay doi theo trang thai
dang xét.

Vi du mét luat san sinh P ¢ trang thai S(j) : (A — a * B, i).

Vi du cu thé

Phan tich cau “t61 an qua cam.”

Cho tap luat P:

S—>NVP

S—PVP

VP - VN

VP — V NP

NP —- NN

NP —- N A

AP —>RA

N oo o B W N

Bang 2.1 Bang luat P cua vi du

Non-terminal: S, NP, VP, AP.
Terminal: P, N, V, A, R.

S Cau N Danh tur
VP Cum dong tur V bong tu
NP Cum danh tu A Tinh tur
AP Cum tinh tu R Phu tu
P Dai tir M Sé

Bang 2.2 Phan thich Non-Terminal va Terminal
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Ap dung giai thuat Earley ta duoc bang

0 1 2 3 4
‘t61” ladaite P | ‘an’ladongterV | ‘qua cam’ la
danh ta N
1: 2: 3: 3: 2:
S—>e¢«NVP [S— P+«VP VP —->Ve+N VP—> V N« |S— PVP-
* *ok
2: 3: 4: S:
S—«PVP |[VP—>+VN VP — V ¢« NP NP - NN
4: S5: 6:
VP — ¢« V NP NP - NN NP - N+ A
6:
NP —>+*NA

Bang 2.3 Két qua qué trinh xu 1i vi du

e Budc 0: Ta xét tir gbc ROOT Ky hiéu 13 S, lay tat ca cac luat cua S va céc non-
terminal dau tién duogc suy dién tir S néu c6. Dau « duoc dé ngay dau, co y
nghi tiép theo ta s& xét phan tir ké tiép dau cham .
e Budc 1: Xét tir dau tién “toi’ 1a dai tir nhan xung, dap tng voi dong 2 cia bang
0. Ta dich chuyén dau « dé xac nhan phan tir dau thanh cong va s& xét tiép
phan tir ké.
e Budc 2: Xét phan tir ké “an’ 1a dong tir, ca hai luat 3,4 déu dap (ng nén ta xét
cung luc ca hai truong hop.
e Budc 3: Xét tir cudi ‘qua cam’ 13 danh tir thoa luat 3 va két thic.
Néu trong qua trinh xét ta gap non-terminal thi liét ké tai clng bang va duyét dya vao
d6 cho dén khi dau cham « ¢ phia cudi suy dién va do dai cau twong Gng vai cac phan

tir da xét thanh cong thi két thic.
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Tir cac bude trén ta c6 dugc két qua duoc cay suy dan:

PN
VAN

‘Toi ‘an ‘quacam’

Hinh 2.10 Cay c4u tric caa vi du

Nhap nhang trong xi Ii ngdn ngir Tiéng Viét
Déi véi xir Iy ngdn ngit khai niém “Nhap nhang” 14 hién tuong khi cau hoic tir c6
nhiéu nghia dan t&i viéc mot cau c6 thé c¢d nhiéu cay suy dan. Vi tiéng Viét — loai

ngdn ngir don 1ap, nhap nhang con xay ra khi ta cd hé thong tir ghép, tir lay, ...[12]

Vi du:
“quan 40” — N N, hodc “quan 40” — N
“nong long” — A N , hodc “néng long” — A

Trong phan tich cau ‘hd mang bo’, ta dugc hai cdy suy dan:

/\ /\

/ \ / /\E

. = ! \
ho mang ho’ ‘mang’ ‘b0’
Hinh 2.11 Hai trudng hop cay ciu trlc tir mot cau gidng nhau
(Ngudn: Db B4 Lam - Pai hoc Bach khoa Ha Noi)
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Tiéng Anh va tiéng Viét c6 nhiéu diém khac biét (do loai hinh ngdn ngit, do
nén vin hoa,...).

Khéc vé ngir &m hoc, hinh vi, ranh gidi tir, su tir vung hoa (nhu: ox — bo duc,
anh — elder brother ,...); tir loai; trat tu tir, két ciu cau. Do d6 viéc ap dung thuat giai
Earley cho tiéng Viét con gap nhiéu kho khan.

Cai bai toan giai quyét van dé nhap nhang: Tién xir ly (Pre-Processing), Phan
tich hinh thai (Morphology), Phan doan tir (Word Segmentation), Phan tich ngir phap
(Parser), Gan nhén ngir nghia (Semantics), ...

Hién nay cac ung dung tiéu biéu nhu sira 15i chinh ta, 156i cu phap; dich ty
dong; phat hién vi pham ban quyén, spam ; tom tat r(t trich ndi dung van ban, ... déu

sur dung céng nghé Natural Language Processing — NLP. [12]

2.3.3 Thw vién Underthesea
Underthesea 1a thu vién ma ngudn m& danh cho ngén ngix Python, nham hd tro viéc
nghién ctru, hudng dan va phat trién cong nghé xtr Ii ngén ngit tu nhién Viét Nam.

Dé cai dat thu vién underthesea, ta cé thé sir dung Iénh sau trén Anaconda powershell:

Pip install underthesea

Cac chirc nang hién tai cia thw vién
e Phéan doan cau
e Phan doan tu
e Phan loai tur
e Chunking
e Nhan dang thuc thé
e Phan loai van ban

e Phan tich cam xuc
Pé tai str dung thu vién underthesea cho viéc xir i van ban thu duoc tir budc trén.

Vi la thu vién riéng cho xur li ngén ngir tu nhién cia Viét Nam nén viéc chon thu vién

underthesea lam cho két qua cao hon so véi thu vién nudc ngoai.
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2.4 Téng quan cdng nghé HandTracking

2.4.1 Gigi thiéu vé phwong phap OpenPose [13]

Bo xuong nguoi dai dién cho dinh hudng cia mdt nguoi trong mot dinh dang
d6 hoa. V& co ban, n6 1a mot tap hop cac toa do co thé duoc két ndi dé mod ta tu thé
cua ngudi do. M4i phdi hop trong bo xuong duoc goi 13 mot phan (hoic khép, hoic
mét diém then chbt). Mot két ndi hop 16 gitra hai phan goi 1a mot cap (hoic mét chi).

Mot s6 phuong phap tiép can U'éc tinh Pose cta con ngudi da duoc gidi thiéu
trong nhitng nim qua. Cac phuong phap sém nhat (va cham nhat) thuong wée tinh tu
thé cuia mot ngudi trong mot hinh anh chi c6 mot ngudi bat dau. Cac phuwong phap
nay thudng xac dinh cac phan riéng 1é trudc, sau d6 hinh thanh cac két néi giira chiing
dé tao tu thé.

x

Hinh 2.12 Két qua phuong phap OpenPose
(Ngudn: Alain Pham)

Hinh 2.13: Binh dang keypoint COCO cho b6 xuong nguoi (trai)

Va Két xuat bo xuong nguoi (phai)

(Nguon: Gines Hidalgo)
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Udc tinh tu thé nhiéu ngudi khé hon treong hop mot ngudi vi khong xéac dinh
duoc vi tri va sé ngudi trong mot hinh anh. Thong thuong, ching ta co thé giai quyét
véan dé trén bang mot trong hai céch tiép can:

e Céch tiép can don gian 1a két hop may do ngudi trude, sau d6 1a wée tinh cac

b phan va sau d6 tinh toan tu thé cho mdi ngudi. Phuong phap nay duoc goi

1a phuong phap tir trén xudng.

e Mot cach tiép can khac 1a phat hién tit ca cac bo phan trong hinh anh (tic 1a
cac bo phan cua mdi ngudi), tiép theo 1a lién két / nhoém cac bo phan thugc vé

nhitng nguoi khac biét. Phuong phap nay goi 1a phuong phap tir dudi 1én.

OpenPose 1a mot trong nhitng céch tiép can tir dudi 1én pho bién nhat dé wéc
tinh tu thé cia nhidu nguoi.

Ciing nhu nhiéu cach tiép can tir dudi 1én, trude tién OpenPose phat hién cac
phan (diém chinh) thuéc vé mdi ngudi trong anh, sau d6 la gan cac phan cho cac cé

nhan riéng biét. Hinh 2.14 1a kién tric cua mé hinh OpenPose.

Stace | Stage t, (t > 2
Lios i Loss '
S | f . t " ‘
Jranch 1 p ' Branch 1 p ‘
P| Poolin ‘ " : ‘ ‘
otk o S S,
€| Convolution Mclclclele cllcliclicllciclic 'l
4
/
T 1 B YL LI,
I clicliplclclelclelelelelclc Yelcleleller™ 1 U Pclelclellclclc _,’
F il B | L3 L .
' 1 e : t ’
VG( Branch2 o Los : Branch2 ¢ Loss

Hinh 2.14: So db khdi cua kién triic OpenPose
(Ngudn: Tomas Simon)

Mang OpenPose lan dau tién trich xuat cac tinh nang tir mot hinh anh bang
cach st dung maot vai 16p dau tién (VGG-19 trong hinh 2.14) Cac tinh ning sau d6
dugc dua vao hai nhanh song song cua cac 16p chap. Nhanh dau tién dy doan mot bo
gom 18 ban d6 do tin cay, véi mdi ban d6 dai dién cho mot phan cu thé cua bo xuwong
ngudi. Nhanh thir hai dy doan mot bo gom 38 truong cé ai luc phan (PAF) dai dién

cho mirc d lién két giira cac phan.
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~— {
Ve
J

(b) Pant Confidence Maps

~

(a) Input Image (c) Part Affinity Ficlds (d) Bipartite Matching

(¢) Parsing Results

Hinh 1.15 Cac bu6c wdc tinh tu thé con ngudi bang phuong phap OpenPose
(Nguon: Yaser Sheikh)

Cac giai doan ké tiép duoc st dung dé tinh chinh céc du doan duoc thuc hién
boi mdi chi nhanh. St dung ban d6 d6 tin cay caa phan, d6 thi ludng cuc duoc hinh
thanh gitra cac cap phan. Sir dung cac gia tri PAF, céc lién két yéu hon trong cac biéu
d6 ludng cuc duoc cit tia. Thong qua cac budc trén, bo xuong clia con ngudi ¢o thé
duoc udce tinh va chi dinh cho mdi nguoi trong anh.

2.4.2 Module OpenMMD

OpenMMD dai dién cho du 4n Deep-Learning dwa trén OpenPose cé thé
chuyén doi truc tiép video cua nguoi that sang chuyén dong caa cac mé hinh hoat
hinh (vi du Miku, Anmicius). OpenMMD c¢6 thé dugc goi la OpenPose +
MikuMikuDance (MMD).

P
Hinh 2.16 Vi dy md hinh 3D: Anmicius
(Ngudn: Zhang Xinyi)
MMD Ia mét chuong trinh hoat hinh mién phi cho phép nguoi dung tao hiéu

{rng va tao phim hoat hinh 3D bang cac mé hinh 3D nhu Miku va Anmicius.
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OpenPose va MMD chi 1 "15i vao" va "16i ra" cua hop tng dung. C6 ba M6
hinh Deep Learning dugc dao tao trudc trong hop dé xir Iy va chuyén doi dir lidu duoc
dinh dang.

Pac trung cia OpenMMD

e Sir dung mo6 hinh hoc khéng giam sat tir dir liéu 2D va 3D
e Xac dinh d0 sau truong anh
e Xac dinh cac diém chinh trén co thé nguoi
e CO thé sir dung dé tao hiéu ting d6 hoa thu cong
Vi du cy thé ctia module dugc thé hign theo thi ty hinh 2.17 dén hinh 2.20

20
40
60
80
100
120
140

0 50 100 150 200 250

Hinh 2.17
Video nguyén ban
(Ngudn: Zhang Xinyi)

Hinh 2.18
Tinh d6 sau treong anh

(Ngudn: Zhang Xinyi)

Hinh 2.19
Xéc dinh diém chinh co thé

(Ngudn: Zhang Xinyi)

J

\

1

)
=

-

-

Hinh 2.20

Két qua cua qua trinh OpenPose
(Nguon: Zhang Xinyi)
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CHUONG 3
NOI DUNG VA PHUONG PHAP NGHIEN CUU

3.1 Téng quan hé théng

@M Speech to text Natural language processin
p . TEXT guage p 9=

VOICE @ Google Cloud UNDERTHESEA

Speech API
3D MOTION y
OPENMMD

Hinh 3.1 So d6 khdi tong quan hé théng
Pé tai duoc chia thanh 3 budc chinh (hinh 3.1):

Budgc 1: Chuyén 1oi ndi tiéng Viét thanh vin ban dwa trén API cia Google

Phan mém c6 thé nhan dix lidu tir ban phim, véi trudng hop nay, phan mém cé thé bo
qua buoc 1.
Budc 2: Sir dung thu vién Underthesea dé xt 1i van ban vira thu duoc va chuyén thanh
cac lénh diéu khién 3D
Budc 3: Sur dung Module OpenMMD dé mé phong noi dung dudi dang 3D
3.2 Dir liéu twong dwong giira ngdn ngir tiéng Viét va ngdn ngir ki hiéu
Dé tai dua ra ba bo dit liéu cho 3 chic nang khac nhau, bao gom:

e Dit liéu s6: Number_data

e Dt liéu ban chtt céi: Spell_data

e Dt liéu cac tir thong dung: Quick_data

Lay vi du cau sau: “2 con ché to qua”

Nguyén ban 2 Con chd To qua
Rat gon 2 cho to
Dang S6 Danh tur Tinh tur
Tap dix ligu st dung | Number_data Spell_data Quick data

Bang 3.1 Dtr liéu twong wrng cho cac tir khac nhau
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Déi vai s6 lieu, phan mém sé& ty dong st dung tap Number_data.

6 7 8 9 10
Hinh 3.2 Dit liéu s6 - Number_data
Dbi nhitng tir khdng phai 1a s6, phan mém s& kiém tra xem tir d6 c6 thudc danh
sach nhirng tir trong di liéu tir théng dung khong. Néu khéng thudc tir thong dung,

phan mém sé& danh van tir 46 dua trén tap dit liéu Spell_data.

il BRER

e
Litddlas

7e9d88 89y

Hinh 3.3 Dir liéu bang chir cai — Spell_data
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Nhitng tir da duoc liét ké trong danh séch céc tir théng dung, phan mém s&
thue hién no trong tap di liéu Quick_data. Quick data dugc chia thanh nhiéu phan:

Danh tir, dong tur, tinh tur.

/el 5

I 4

“Hello” ‘Good Bye” “No”
e S <~ J
L)
“Thank;" “You're erlcome” “Pleasel” “Sorry”

Hinh 3.4 M6t s6 dix liéu trong tap céc tir thdng dung — Quick_data 1

~ N - —~
') mau |/ ’ ;\l <'/§) & ) luc
~ - N N
- -
G‘ : /K.// vang // / f —)
<\ ¥ A 23 ((c2/
\ Fof F3 / k (/9 >l
\/‘/ ’ ""\\‘ \ ~
N "= xanh ,/ =G N
.Q tréng '_‘/ ) /8% < =
r- - “ xam /‘w _} [' :
~ Ly =
P\ \C A
) E ”
| e AR ) | 7
\ " AN f ’f’vi /
- cam | / l

Hinh 3.5 M6t sb dir liéu trong tap cac tir thong dung — Quick_data 2
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™

/
nam 6 ( T\. tredc/sau /S \:\\

¢
(‘K@ \\ e}\ﬁ ﬁr}y (\ ,) hém qua

?35 \(\ \ [ s - |
\\\\/ // \\ ",,l r / \\/ ,g;/'
\_ \ V= (" “Q \s /
:'_‘“Q\ / \ o=
w @) 0T
/7 g \\._-- :/": '.:\" h \ ,

= e { (\), Vel \\\\ ngay mai
P \ié/ A

Hinh 3.6 Mot sb dir liéu trong tap cac tir thong dung — Quick_data 3

Tap dir liéu ndy s& duoc cap nhap lién tuc. Tap Quick_data cang 16n, sb tir

danh van s& cang it, toc do phién dich ciing cang nhanh va khién ngudi nhin dé hiéu

hon.
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3.3 Xay dwng thuat toan “Speech to text”

2 Google Cloud
Cloud Data
Loss Prevention

1 Matural
} Language API

1

Speech-to-Text
APl

— p
2 Analyze

Contact Center

I
! =
Audio Data 1 Cloud Storage [njil

1 Transcribe

Visualize Call

Dsta > l BigQuery

4 Store

Hinh 3.7 Hé théng phan tich giong néi cua Google
(Ngudn: Google)

. Audio
i ] @ Google Cloud
! ’ » @jj Tort Speech API
J» /

INPUT

j

IL ovrer

Speech

TEXT

Hinh 3.8 So d6 khdi thuat toan Speech to text

Khi nguoi ding bat dau n6i, phan mém sé& gan gia tri néi duoc 13 a dudi dang
am thanh (hinh 3.9), phan mém s& ludn kiém tra lién tuc dé biét dugc lac nao nguoi
ding ndi. Khi loi néi ding lai, phan mém s& hoan thanh viéc gan gia tri a va giri noi
dung dén Server dudi dang Audio (hinh 3.8 va hinh 3.10).

Server nay chinh la Google API, noi s€ xir li toan bo ndi dung am thanh dugc
giri dén va tra vé gia tri & dang van ban (hinh 3.8). Tat ca nhitng budc nay duoc thuc
hién & chuong trinh con (hinh 3.10) va dugc goi ¢ hinh 3.8.

Két thiic budc nay, ta co dugc két qua 1a doan van ban thd tir 101 noi dau vao.
Két qua nay chi va van ban don thuan, khéng c6 diu cau (dau cham, phay...) nén
chuong trinh khong thé hiéu duoc ndi dung cia vin ban d6. Bé co thé hiéu dugc ngir

nghia cta vin ban, ta tién hanh budc tiép theo 1a Xu Ii ngdn ngi tu nhién.
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a
el

Cé 1&i thoai?

Gan a = | thoai thu duwoc «

Két thuc 10i thoai

dung

Gwi server

Hinh 3.9 Luu db giai thuat chirc nang Speech to text
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GWi server

/ Nhap tin hiéu a /

h 4

GUi a dén server (google API)

h 4

/ Nhan gia tri tir server /

h 4

Gan b = gia tri nhan dwoc

Két thuc

Hinh 3.10 Luu d6 giai thuat chuong trinh két néi véi Google Cloude
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3.4 Xir Ii 1o néi dau vao
O bude 1, ta cd duoc két qua 1a van ban thd, phan mém s& khong thé hiéu dugc
noi dung ciia doan vin ban d6. Bé chuong trinh c6 thé hiéu duoc, dé tai 4p dung cong

nghé “xir li ngdn ngit tu nhién”.

— Text UNDER
= - ——— THESEA
TEXT INPUT
‘ QUTPUT
(oot [ N | oo

KEY LIST

Hinh 3.11 So d6 khéi xt 1i ngdn ngit dau vao
Tir gbi van ban thu duoc, phan mém st dung thu vién Underthesea véi bo dir
liéu 6 san dé thuc hién qua trinh xir 1i noi dung (Hinh 13), bao gom
e Téchy: Vian ban s& duoc tach ra tirng cau, thém dau cham dé xu |i riéng tung
cau, 1am ting d6 chinh xéac. O budc ndy sir dung goi tokent, véi chuong trinh

nhu sau

Lénh tach cau

from underthesea import sent_tokenize
text = ‘Du anh ctr di em cling k¢’

token = sent_tokenize(text)

Két qua thu dugc: DU anh ¢ di. Em ciing ké

e Téch tir: Tir tirng cAu duoc tach & trén, phan mém s& tach tirng chir trong cau

ra

Lénh tach tur trong cau

from underthesea import word_tokenize

token2=word_tokenize(token)

[ DU, ‘anh’, 'cu’, 'di', "', 'em’, 'cling’, ‘k¢’]
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Loai tir thira: StopWords 13 nhitng tir xut hién nhiéu trong ngén ngit tw nhién,
tuy nhién lai khdng mang nhiéu ¥ nghia. O tiéng viét StopWords la nhirng tir
nhu: dé, nay, kia... Tiéng anh 13 nhitng tir nhu: is, that, this... C4 rat nhiéu cach
dé loai bo StopWords nhung c6 2 cach chinh 1a: Dung tir dién va dua theo tan
Suat xuat hién cua tir. Pé tai sir dung phuong phap dung phuong phap tir dién.
Tir dién nay duoc hd tro trén module npm va dwgc cdng khai trén cac dién dan
“xtr If tiéng Viét”, duoc luu dudi dang file.txt. Ta c6 thé so sanh tung tir trong

cau véi tir dién, néu tring c6 thé xoa tir d6 di

File Edit Format WView Help
b 13

a ha

al

ai ai

ail ndy

ai do

ald
amen
anh

anh dy
ba

ba ba
ba ban
ba clng
ba ho
ba ngay
ba ngoi

ha t+ana

Hinh 3.12 Danh sanh Stopword Viét Nam
(Nguén: Lé Vin Duyét)

Trong vi dy, céc tu: DU, ctr, cling s€ bi loai

Phéan loai tu: Céac tir con lai sé duoc phan loai tir (danh tur, dong tu, tinh tur,

trang tu,...)

from underthesea import pos_tag

Pos_tag= pos_tag(token2)

[CAnN, N),
(di, V),
(‘'em’,'N"),
(K&, V)]
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Du anh ctr di em cling ké

Du anh cw di. Em ciing ké.

Du | anh | c | di.
Em | cling | ké.

Loai tir thira Anh | di. Em | ké.
n o Anh | di. Em | ké.
Phan loai twr N V NV

Hinh 3.13 Céc budc xu Ii dit lidu dau vao
Sau qua trinh phan loai tir, ta dugc mot danh sach gom céch tir/cum tir duoc
tach riéng biét véi cac thudc tinh tuong duoc. Mai tir/cum tir s duoc tao thanh 1
mang gdm 3 phan tir (Hinh 3.14). Céc phan tir trong dwong vai:
e Dt liéu dugc str dung: An[0]
e Tu loai cua tu/cum tur: An[1]

e NOi dung cua tu/cym tu: An[2]

Data Tw loai N6 dung

Hinh 3.14 Mang tach tir cum tur

35



HE THONG PHIEN DICH LGOI NOI THANH NGON NGU Ki HIEU

3.5 M0 hinh hoa ngdn ngir ki hiéu

Spell “m RN Number | Spell | Quick = —_—
5 9 28
|

KEY LIST INPUT KEY LIST2 data

v . <:| DPENMNMD — m
;Q LIST
s OUTPUT

3D motion

Hinh 3.15 So d6 khdi chirc nang mé phong
C6 2 nhiém vu can dat dugc trong phan nay, d6 1a tach dit liu phan trudc
thanh chudi cac su kién va mé phong céc su kién d6 & dang 3D
Téach dir ligu
Tur dir liéu ¢ phan trude 1a cdc mang ctra tirng tir/cum tir vai 3 phan tir. Chuong
trinh s& kiém tra lan luot cAc phan tir dau tién cia tiing mang, dong nghia véi kiém
tra xem tir/cum tir d6 dang can str dung tap di lidu nao.

e Néu la tap sb hoic chir cai, phan mém sé& tach phan tir thir 3 dé chia noi dung
cua tir/cum tir d6 thanh ting chit nhu hinh 3.16, sau d6 lay di liéu tuong ung
dé so sanh va dua ra danh sach cac su kién can lam.

e Néu la tap nhitng tir thuong gap, tic 12 nhitng tir da dugc ki hiéu riéng, phan
mém s& kiém tra phan tir thir 2 caa mang d6, nghia 1a kiém tra xem tir d6 thudc
tir loai nao va so sanh dung cac phan twong tng thuoc dir liéu Quick_data. So

dd giai thuat duoc thé hién & hinh 3.17.

Data T loai NGi dung
MANG A3 IS

Hinh 3.16 Mang con duoc tach tir phan tir thir 3 ciia mang chinh
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n=0

-

Sai

dung

N

ADJ

»

Quick
data [0]

»|

Quick
data [1]
L 7

»

Quick
data [2]

I

spell

number

n=n+1

Spell

data
L 7

number

data

L 7

Hinh 3.17 Luu d6 giai thuat chirc nang so sanh mang chinh vai dit liéu twong tng

M6 phéng

Co 2 cach dé tao dir lieu md phong. Bao gom viéc st dung cong nghé
OpenPose, str dung video quay lai rdi chuyén no thanh d6 hoa 3D tu dong trén phan
mém OpenMMD. Hoic thuc hién tha céng trén giao dién chuong trinh MMD nhu

hinh 3.18. Viéc thyuc thi chay toa do tha cong trén giao dién s& gitp phan mém linh

hoat hon.
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Null_00 +
Disp/IK/OP 4
Null 168 4
Null_170
Null_171

Null_173
Null_174
Null_175
Null_176
Null 177
Null_178
Null_179
Null_180
Null_181
Null_182

range-sel expand

m

TN THE-

Null_49

Lo | o

Fshadow

info

owpon J|_as ]

Tocamera bone plage x| 0.00 Y

select

rotate

register

BOX-cel

register

select all

reset

unregisted

=

000 anglex| s10lY] 7530 Z

mouth mm

ma

Hinh 3.19: Céc diém cb dinh trén ban tay

38




HE THONG PHIEN DICH LOI NOI THANH NGON NGU Ki HIEU

CHUONG 4
KET QUA VA THAO LUAN

4.1 Tién @ thuc hi¢n

Du &n tién hanh nghién ctu, thuc nghiém tai trung tAm nghién ctu va gido duc
ngudi khiém thinh (CED)

V& co ban, du an da hoan thanh xay dung thuat toan, xay dung cac tap di lidu
so bo va dang tién hanh hoan thanh day du cac bo dir liéu con thiéu.

4.2 Két qua thuc nghiém

Sau khi thyc nghiém véi mot sé déi tugng tai Trung tam nghién ciru va giao
duc ngudi khiém thinh (CED), dé tai co ban c6 thé lay duoc ndi dung cia ngudi noi
trén ngdn ngir tiéng Viét va tiéng Anh (d6 chinh xac khong cao va thuong hay 1an 16n
tir tiéng Anh thanh tiéng Viét). Sau khi nhan duoc noi dung 16i néi, phan mém tién
hanh xt li va dua ra dugc cac Iénh twong (ng.

Dua vao két qua kiém tra cua hé théng Speech to text dya trén Google Cloude
Speech AP, ty 18 chinh xé&c chuyén d6i 4m thanh thanh van ban Ién hon 96% dbi voi
moi truong két néi mang 6n dinh [9]. Tdc do phan hdi cling giam trong diéu kién
mang khong 6n dinh. Do tré thap nhat la 50 mili gidy [9].

O phan xt 1i ngbn ngi tu nhién, thu vién Underthesea cho d chinh xéac cao.
Str dung bo dix li¢u VLSP 2016 vai 16,858 tir va duoc chia nhu bang 4.1 [14]

Entity Types Training Set Test Set
Location 6,245 1,379
Organization 1,213 274
Person 7,480 1,294
Miscellaneous names 282 49

All 15,222 2,996

Bang 4.1 Thong ké cac thuc thé cd trong bo dit liéu VLSP
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Do chinh xac (Precision) duoc tinh theo cong thirc [4.1], cho két qua 1a 90,7%
[14]
p = _laing [4.1]

Paong*Psai

Recall duoc goi la True Positive Rate hay Sensitivity (d0 nhay), duoc tinh theo
cong thac [4.2], véi két qua 12 88.85% [14]
_ Raing
R N Rdﬁng"'Rsai [42]
Dé bdo hoa théng sé Precision va Recall, d& tai sir dung thong sb F1-score
(trung binh diéu hoa - Harmonic mean cua cac tiéu chi Precision va Recall) véi cong
thie [4.3] va cho ra két qua cudi ciing 1a 89.42%

Flscore = 222 [4.3]
P+S
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Két qua md phong cho thiy hinh anh truc quan, c6 thé hién thi véi nhidu nhan

vat khac nhau.

Hinh 4.1: Két qua md phong nhan vat nam

Hinh 4.2 Két qua mé phong nhan vat nit
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CHUONG 5
KET LUAN VA PE NGHI

5.1 Két qua khoa hoc dat dwoc
Dy &n xay dung thanh cong thuat toan gidp xi i tiéng Viét thanh ngén ngir ki
hiéu. Xay dung mot bo dir liéu twong tng gitra ngdn ngit tiéng Viét va ngdn ngir ki
hiéu theo chuan Viét Nam, dé cac dé tai sau cd thé sir dung cho cac muc dich khac
nhau.
5.2 Y nghia cia dy 4n
Dy 4n gitp dich ngdn ngir tiéng Viét thanh ngdn ngit ki hiéu, gitp moi nguoi
cd thé ndi chuyén voi ngudi mat kha nang vé thinh lyc. Giap ngudi mat kha ning
thinh luc c6 thé giao tiép dé dang hon, rat ngan khoang céch gitta nguoi diéc, khiém
thi véi cong dong. Giap ngudi mat kha ning vé thinh lyc c6 thé hoa nhap, tiép thu
cac kién thuc bén ngoai dé hon qua viéc dich noi dung tir cac kénh truyén hinh thanh
dang d6 hoa 3D.
5.3 Hwéng phat trién
Du &n van tiép tuc thu thap di liéu vé ngdn ngix ki hiéu vai sy hop tac cua
trung tdm nghién ctu va gido duc nguoi khiém thinh (CED) dé 1am giau bo dix liéu
va ting do chinh xac cua phan mém.
Du 4n phét trién chizc ning doc bao cho ngudi Biéc khong biét chir sau khi

hoan thanh b6 dir liéu “cac tir thdng dung”.
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