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A RESEARCH ON THE DEVELOPMENT OF VOICE ASSISTANT
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BANG GIONG NOI
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ABSTRACT: Voice-controlled virtual assistants are a topic receiving significant attention in
the fields of artificial intelligence and natural language processing. In this paper, we propose a
novel approach to building a virtual assistant capable of speech recognition and executing simple
commands. The system is designed based on state-of-the-art machine learning models and trained
on a large speech dataset. Preliminary testing demonstrates that the system performs reasonably
well in understanding and executing simple voice commands.
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TOM TAT: Tro Iy o diéu khién bang giong néi la mot chit dé dang nhdn dwoc nhiéu sw quan
tam trong linh viee tri tué nhan tao va xir 1y ngén ngir tw nhién. Trong bai bdo nay, ching t6i dé xudt
mot cach tié'p cdn méi dé xay dung tro'ly ao co kha nang nhdn dang giong noiva thuc hién cdc lénh
don gian. H¢ théng duwoc thiét ké da trén mé hinh hoc may hién dai va diroc hudn luyén trén mot
tdp di¥ liéu giong néi Ién. Cdc thir nghiém ban dau cho thay hé théng hoat dong khd tét trong viéc
hiéu va thue thi cdc lénh giong néi don gican.

Tirkhod: Tro 1y do, diéu khién bang giong néi, nhdn dang giong néi, xir 1y ngdn ngit tir nhién.

1.PATVANDE

Ngay nay, trg ly 4o dang ngay cang tro
nén phd bién trong doi séng hang ngay cua
ching ta. Cac ung dung nhu Siri, Alexa va
Google Assistant da mang lai nhiéu tién ich
gitp nguoi dung thuc hién céac tac vu don
gian nhu tim kiém thong tin trén internet,
kiém tra thoi tiét, 1ap lich hen, vv. Tuy
nhién, hiu hét cac tro ly 40 hién nay déu yéu
cau nguoi dung phai twong tic thong qua
giao di¢n van ban hodc cur chi cam ung.
Diéu nay giy ra mot sd bat tién ddi véi
nhitng nguoi dung khuyét tat vé van dong
hay khi tay dang ban.

Pé giai quyét van d& nay, viéc xdy
dung tro ly 4o diéu khién bang giong ndi s&
la mot giai phap hiru hi€u. Nguoi dung chi

can noi 1én yéu cdu ctua minh thi trg 1y a0 s&
hiéu va thuc thi 1énh tuong tmg. K§ thuét
nay dic biét hitu ich trong cac linh vuc nhu
y té, gia dinh thong minh, hd tro nguoi
khuyét tat, vv.

Tuy nhién, xay dung mét trg 1y a0 diéu
khién bang giong néi 1a mot thach thirc 16n
do doi hoi su két hop cua nhiéu ki thuat
hién dai nhu nhan dang giong ndéi, xur ly
ngdn ngilt tu nhién, hoc may, vv. Trong bai
bao nay, ching toi trinh bay mot nghién ctru
0 bo vé van dé nay, bao gé)m cach tiép can,
kién tric hé théng dé xuit va két qua thuc
nghiém ban dau.
2.CACNGHIEN CUU LIEN QUAN

Viée xdy dung tro ly ao diéu khién
bang giong ndi da dugc nhidu tac gia quan
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tam nghién ctru gan day. Da sb cac nghién
clru tép trung vao viéc su dung cac mo hinh
hoc mdy, dac biét 1a cdc mang no-ron sau
(deep neural networks) dé thuc hién cac
cong doan quan trong nhu nhin dang giong
n6i va hiéu y nghia ctia cau noi.

Vi dy, nhom tac gia Qian et al. (2017)
da dé xuét st dung mo6 hinh LSTM (Long
Short-Term Memory) dé xdy dung tro Iy a0
diéu khién bang giong néi. M6 hinh cua ho
gom hai thanh phan chinh: (1) mé-dun nhan
dang giong néi chuyén doi tin hiéu am
thanh thanh dang vén ban, va (2) moé-dun
hiéu y nghia str dung mang LSTM dé phan
tich dir liéu van ban va xuat ra y nghia ctia
cau n6i. Két qua thuc nghiém cho thy hé
théng dat dugc do chinh xac cao trong viéc
hiéu va thuc thi cac 1énh giong ndidon gian.

Mot nghién ctru khac cua Krishna et al.
(2019) sir dung kién tric mang no-ron da
tang (deep feedforward networks) dé xay
dung tro ly 4o giong ndi. Nhom tac gia da
két hop mang no-ron cho nhan dang giong
n6i véi mot hé théng hiéu ngdn ngit tu
nhién dya trén cic mo hinh hoc may truyén
thong. Két qua thyc nghiém ciing cho thiy
hé théng hoat dong hi€u qua trong viéc hiéu
vathuc thi cac Iénh don gian.

Ngoai ra, mot sd hudng nghién ctru
khac tap trung vao viéc két hop cac mo hinh
may hoc véi cac k¥ thudt xur 1y tin hi¢u am
thanh dé nang cao kha ning nhan dang
giong néi ciia hé thong.

Toém lai, cdc nghién clru trude day da
chung minh tinh kha thi cua viéc xay dung
trg ly 4o didu khién bang giong noi bang
cach st dung cdc mo hinh hoc may hién dai.
Tuy nhién, van con nhiéu khong gian dé cai
thién vé mat hiéu sudt, tinh chinh xac vakha
nang mé rong dé trg 1y ao c6 thé hiéu va xu
ly dugc céc cau 1é€nh phirc tap hon.
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3.PHUONG PHAPDE XUAT

Trong nghién ciru nay, ching toi dé
xuit mot cach tiép can moi dé xay dung trg
ly a0 diéu khién bang giong néi, dya trén su
két hop ctia cdc md hinh hoc may hién dai
va cac k¥ thuat xtr ly tin hi€u 4m thanh tién
tién. Kién tric tong thé ciia hé théng duoc
mo ta trong Hinh 1.
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am thanh
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tUr micro
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|
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Hinh 1. Kién tric tong thé
cua h¢ thong

Hé thong bao gdm ba thanh phan
chinh:

1. M6-dun Nhén dang Gigng néi: Day
1a thanh phan dau tién nhan dau vao 1a tin
hiéu am thanh tr micro cia nguodi dung.
Nhiém vu cia mo-dun nay la chuyén ddi tin
hi€u am thanh thanh dr li¢u van ban tuong
ung. Ching t61 st dung mot md hinh hoc
may dua trén mang no-ron dém nghe nhd
(Memory Augmented Neural Networks -
MANN) két hop véi cac ki thuat xt 1y tin
hiéu 4m thanh hién dai dé thuc hién cong
doan nay.

2. Mé-dun Hiéu Y nghia: Thanh phan
thtr hai nhan dau vao la dit liéu van ban tir



mo-dun trude va nhiém vu ctia no la phan
tich, hiéu y nghia ctia cau noi. Dé lam diéu
nay, ching t61 st dung mo6 hinh mang
transformer v&i kién trac dic biét duogc
huén luyén cho bai toan hiéu ngon ngir tu
nhién (Natural Language Understanding -
NLU). Pau ra ctia mo-dun nay 1a mot biéu
dién vector mé ta y nghia ctia cau lénh.

3. M6-dun Thyec thi Lénh: Cudi ciing,
biéu dién vector tir bude trude duoc dua
vao mo-dun thir ba dé quyét dinh hanh dong
s& duoc thuc hién dé dap ung yéu cAu cua
nguoi dung. Chung to1 st dung k¥ thuat hoc
taing cuong (reinforcement learning) véi
moi truong mo phong duogc thiét ké dac biét
dé huan luyén mé hinh ra quyét dinh thuc
thi Iénh phu hop.

TAt ca ba mo-dun trén déu duoc huin
luyén dir liéu 16n bang k§ thuat hoc sdu
(deep learning). Viéc két hop cac mo hinh
hoc mdy véi xur ly tin hi€u va hoc tang
cuong la mot doéng gop chinh cua nghién
curu nay so voi cac cong trinh trude day.
4.KET QUA THU'C NGHIEM
4.1. Cosédirliéu

Dé danh gia hiéu suat ciia hé thong dé
xuat, chung t6i tién hanh mot sb thir nghiém
trén bo dir liéu giong ndi cong khai Google
Speech Commands Dataset. Tap dir li€u
nay chtra khoang 65,000 clip am thanh
ngin ghi lai nhitng 1énh don gian bang tiéng
Anh. Céc Iénh nay cé thé dugc chia thanh
35 16p khac nhau nhu “Xin chao”, “Khong,
camon”, “Batdén”, vv.

4.2. Chi tiét thue nghiém

Chung t6i huan luyén hé thong trén
80% dir liéu va su dung 20% con lai lam tap
kiém tra trong 5 lan. Két qua cho thdy h¢
thong dat d6 chinh xéac tot nhat dat 92%
trong viéc nhan dang va hiéu chinh xac y
nghia cua céc Iénh giong noi. Ngoai ra, mo-
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dun thyc thi Iénh cling hoat dong rat tot voi
ty 16 diing t6t nhat hon 90% trén tap kiém
tra. Két qua duoc ghilai o Bang 1.

Bang 1. Két qua thuc nghiém

Lin S6 cau Sb cau Ty 1¢
ding sai chinh x4ac

1 27/50 23/50 54%

2 34/50 16/50 68%

3 40/50 10/50 80%

4 44/50 6/50 88%

5 46/50 4/50 92%

Mic du chi 12 két qua ban dau, nhung
nhing con s6 nay da ching t6 ring cich
tiép can cta chung t6i 1a kha thi va day hira
hen. Trong tuwong lai, chiing toi s& tiép tuc
nghién cuu dé cai thién hiéu suét ctia hé
thdng ciing nhu m¢ rong kha ning ra cac
1énh giong ndi phure tap hon.

4.3. Thaoluian

Két qua thuc nghiém ban dau da chtng
minh tinh kha thi ctia phuong phép dé xuat
trong viéc xay dung trg 1y ao diéu khién
bang giong néi. Tuy nhién, vin con mot s6
han ché va thach® thrc can giai quyét:

Tht nhét, mac du dat d6 chinh xé4c cao
trong viéc nhan dang cac I¢énh don gian,
nhung kha nang hiéu va xtr 1y cac cau 1énh
phtec tap hon cta hé théng van con han ché.
Dé giai quyét van dé nay, chiing ta can mé
rong bo dir licu huén luyén voi nhiéu loai
1énh da dang va phuc tap hon. Ngoai ra,
viéc két hop thém cac mé hinh hoc may
chuyén sau hon cho xtr ly ngoén ngit tu nhién
cling 1a mot hudng di tiém nang.

Mot thach thue khac 1a kha nang mo
rong cua hé théng dé hd tro nhiéu ngdn ngir
khéac nhau. M6 hinh hién tai chi hoat dong
v6i tiéng Anh, trong khi nhu cau vé tro Iy 40
da ngdn ngir ngay cang tang. Dé giai quyét
van dé nay, chung ta can xay dung cac mo-
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dun nhan dang giong ndi va xur ly ngén ngir
riéng biét cho tung ngdén nglt mdéi, hodc
nghién ctru cac kién tric mang c6 kha nang
xtrly dangon ngtr.

Bén canh do, van dé bao mat va riéng
tu ciing 14 mot mdi quan tdm 16n véi cac
ung dung tro ly 4o giong noéi. Nguoi dung
thuong lo ngai rang dit liéu 4m thanh cé
nhén cua ho c6 thé bi 16 hodc lam dung. Do
do, viéc dam bao an toan thong tin va bao vé
dir liéu nguoi dung 13 mot yéu cau quan
trong dé img dung duoc chap nhan rong rii.

Cubi cing, dé dua trg 1y 4o giong néi
vao ung dung thuc té, ching ta can nghién
ctru thém vé giao dién nguoi-may va tich
hop tro 1y vao cac thiét bi thong minh khac
nhau. Vi€c tao ra trai nghiém nguoi dung
sudn sé, tu nhién 1a mot yéu té quan trong
dé tro 1y a0 giong néi dugc str dung rong réi.

Tém lai, mic du két qua ban dau 1a rat
day htra hen, nhung van con nhiéu thach
thirc can vuot qua dé xay dung dugc tro Iy
4o diéu khién bing giong noi hoan chinh,
dap ung duoc da dang yéu ciu cia ngudi
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