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TOM TAT

Trong nhitng ndm gan ddy, ciing véi sw phdt trién cia khoa hoc va céng nghé, ddc biét la

linh vue tri tué nhan tao da len loi vao trong moi linh vuc cua cudc séng ma ngoi nha chung

ta dang o ciing khong phdai la mot ngogi lé. Cac can nha ma ¢ do cdc thiét bi duoc diéu khién

bang giong néi dd va dang la xu hudng phdt trién cia nha théng minh. Trong bai bdo nay,

chiing t6i ¢é iing dung thém cdc mé hinh mdy hoc vao cdc can nha diéu khién thiét bi bang

giong néi nham tang cwong tinh chinh xdc ciing nhw tinh linh hoat cua hé thong (vi du nhw

khi ngwoi diéu khién c6 thé néi nhiing “y dinh diéu khién” gan giong véi nhitng gi da dwoc

lap trinh thi hé thong diéu khién van hiéu va thiee hién). Véi viée vmg dung cdc mé hinh may

hoc nhu mang no ron nhiéu lop, véc-to hé tro mét 16p thi chung toi da xay dung mot bo xur Iy

trung tam lam nhiém vu phan logi dir liéu va dwa ra quyét dinh diéu khién thiét bi cho nha
théng minh.

Tir khéa: mady hoc; mang noron nhiéu I6p; nha thdng minh; nhdn dién giong néi; véc-to ho
tro mot lop.

ABSTRACT

In recent years, along with the development of science and technology, especially the
techniques of artificial intelligence has appeared in many areas of life in that smart-home is
not an exception. The houses of which devices were controlled through the voice recognition
has been the trend of smart-home development. In this article, we applied machine learning
models to a smart-home with voice-controlled devices to enhance the accuracy and flexibility
of the system (for example, when the operator says "control intents” which are similar to the
programmed keywords, the control system still understands and executes). With the
applications of machine learning models such as multi-layer neural networks and one-class
support vector machine, we have already built a processing centre to classify data and make
control decisions for smart-homes.

Keywords: machine learning; multi-layer perceptron; one-class support vector; smart-home;
speech recognition.

1. PAT VAN DE bi khac nhau nhu dén, cam bién nhiét do, do
am, thiét bi phat hién khoi va chay ciing nhu
hé thong an ninh [1]. Mot trong nhiing uu
diém ndi bat nhat cia nha théng minh 1a cac
thiét bi trong nha c6 thé duoc diéu khién va
quan 1y d& dang bang dién thoai thong minh,
may tinh bang hay may tinh xach tay [2].

Nha thong minh 18 mdt can nha dugc
tich hop cac phuwong phéap, hé thong nhim
van hanh va kiém soat cac thiét bj dién tir dé
giam thiéu hoat dong ciia con ngudi ¢ mirc
t6i thiéu. Nha thong minh duogc thiét ké va
phét trién dé diéu khién va giam sat cac thiét
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Hién nay, cac cong ty cong ngh¢ 16n cua
thé gi6i da va dang phat trién cac Gng dung
phuc vu cho nha thong minh nhu Google
Assistant cia Google, HomeKit cia Apple
v.v. Tai Viét Nam, cdc cong ty cong nghe
cling dd phat trién cac san pham nhu Bkav
Smarthome, nha thong minh cua Lumi. Cac
san pham nay thuong tp trung vao viéc diéu
khién cac thiét bi tir xa thong qua thiét bi di
dong, cong tic cam bién hay qua cac ung
dung trén nén tang di dong.

P c6 nhimg nghién ciu vé viéc ung
dung tri tué vao nha théng minh ma dién hinh
1a viéc sir dung giong noi dé diéu khién cac
thiét bi trong nha [3] [4]. Aml A. Arriany va
Mohamed S. Musbah di dé xuat giai phap
diéu khién cac thiét bi trong nha bang giong
n6i thong qua bd tu dong nhan dién giong
n6i, bo xir 1y trung tdm va bo diéu khién
trung tam dé diéu khién céc thiét bi nhu dén,
quat. Noriyuki Kawarazaki va Tadashi
Yoshidome da xay dung hé thong diéu khién
thiét bj bang giong ndi thong qua bd PMRC
(Programmable multi remote controller). Khi
ngudi diéu khién gui 1énh bang giong noi dén
hé théng, PMRC giri tin higu dén céc thiét bi
dién dan dung dé diéu khién chung. Piém
chung cta cdc nghién clru nay la viéc tap
trung xay duyng mo hinh diéu khién céc thiét
bi tir xa bang giong néi. Tuc 1a khi con ngudi
diéu khién thiét bi trong nha bang giong néi
thi chiing s& dugc chuyén vé dang van ban dé
so sanh voi cic tir khoa da duoc 1ap trinh sin
tir trude (nhu tit dén, mé dén, ...).

Trong bai bao nay, chung to1 tap trung
xdy dung cac mé hinh may hoc dé xu 1y dir
li¢u van ban thu dugc tr b nhan dang giong
no6i nham tang cuong su chinh xéac ciing nhur
su linh hoat ctia hé thong diéu khién thiét bi
thong qua giong ndi. (vi du khi chudi diéu
Khién nhan dugc 1a “bat dién 1&n” thi d6i voi
cac hé thng trén, chudi thu dugc nay khong
tring v6i bat ky “tir khoa” nao hét. Vi thé hé
théng s& khong diéu khién thiét bi, viéc nay
s€ gay kho khan cho nguoi st dung khi ho
phai nhé cac tir khoa dé diéu khién thiét bi).
Véi vige ap dung cac mé hinh may hoc vao
viéc phan tich ditr liéu van ban thu duoc,
chung t6i c6 thé giup hé théng diéu khién

“hiéu” dugc y mudn cia con ngudi nhim
tang tinh chinh xac va sy linh hoat cho h¢
thong.

2. MO HINH PIEU KHIEN THIET BI
BANG GIQONG NOI

M6 hinh diéu khién cac thiét bi trong
nha bang giong no6i bao gom 3 bd xu ly dir
li¢u dugc mo ta trong Hinh 1:

e Bo chuyén dbi giong no6i thanh vin ban
v6i nhiém vy chinh 1a bién dbi giong noi
thanh van ban.

eB6 xur 1y trung tim gdm cic md hinh
may hoc c6 chirc nang phan loai cic van ban
thu dugc tir bd nhan dang giong noi.

¢ B6 dicu khién trung tam la noi két noi
véi cac thiét bi dén, quat, ctra va nhan Iénh

di€u khién tir bo xir 1y trung tam.
Giong » Google Speech » Bo st If trung » ‘
n6i API tim

Hinh 1. M6 hinh diéu khién thiét b trong
nha bang giong noi

Bo diéu khién
trung tim

2.1.B9 chuyén d6i vin ban thanh giong né6i

Hé théng nhan dién giong ndéi la hé
théng c6 kha ning nhan va dich cac 1énh thu
duogc tur giong nodi con ngudi. Nhan dang
giong ndi gébm 2 thuat ngit chinh:

e Voice Recognition lién quan dén viéc
xac dinh giong noéi chinh xac cua mdt ca
nhan nao do, tuong ty mdt phuong phap sinh
tric hoc.

e Speech Recognition 1a viéc xac dinh
nhiing tir ngit trong cdu rdi dich ching sang
ngon nglt may tinh.

Vi bai bao nay, chung t61 xay dung mot
bd chuyén ddi giong néi thanh vin ban dua
trén nén tang cta Google Cloud Speech API
(Google Speech API 1a mot dich vu cho phép
chuyén d6i giong néi thanh vin ban va hién
tai da hd tro ngdn ngit Tiéng Viét). Nhiém vu
chinh cua cua bd nhan di¢n giong ndi nay
chuyén doi giong néi dau vao thanh vin ban
va gui chung 1én b xu 1y trung tdm bang
phuong thirc GET.
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Piéu khién cin nha cua ban bang Tri tué nhan tao

Hinh 2. Google Speech API
2.2.Bg xir ly trung tim

Chung t6i str dung server c6 cai hé diéu
hanh Linux dé xt 1y thong tin nhan duoc tir
b6 chuyén dbi giong noi thanh vin ban. Céac
van ban nhan dugc nay s€ dugc phan loai
theo céc ti€u chi nhu sau:

e Cac van ban thu dugc c6 phai la cac cau
Iénh dicéu khién thi¢t bi hay chi 1a mdt cau
no6i thong thuong.

e Néu chung 14 cdu 1énh diéu khién thiét bi
thi chiing diéu khién thiét bi nao?

Dé giai quyét cac cau hoi trén, ching toi
lga chon hai m6 hinh may hoc 1a Oneclass-
SVM va Multi-layer Perceptron. Viéc tai sao
lai Iya chon hai m6 hinh nay s€ dugc chung
t6i trinh bay chi tiét & muc 3.2 va 3.3.

Sau khi dit liéu van ban dau vao dugc
tién xtr ly va trich rit dic trung thi s& duoc
dua vao hai mo hinh may hoc l1a Oneclass-

SVM va Multi-layer Perceptron dé phén loai
dir liéu theo mo hinh giai thuat Hinh 3.

Vector
dic tnrng

Piéu khién
thiét bi nao 7

Tat'mé

Pén/quat/cira

Hinh 3. M6 hinh liu dé thudt todn trong bo
xu ly trung tam.

2.3.B diéu khién trung tim

May tinh nhiing 1a mot thiét bi, hé théng
duoc thiét ké dé phuc vu cho moét yéu cAu,
ung dung hoac mot chirc nang nhét dinh nao
d6 va duoc Gmg dung nhiéu trong linh vuc
cong nghiép, tu dong hoa diéu khién hay
truyén tin .... Mot s6 uu diém ciia may tinh
nhung nhu chi phi thap, kich thuéc nhé gon,
dé s dung. Chinh vi thé ching toi di sir
dung Raspberry Pi dé lam bd diéu khién
trung tAm vi n6 di manh dé c6 thé chay nhu
mot may chd hoat dong da nhiém, co hd tro
két ndi internet va c6 thé cai hé diéu hanh dé
chay mot s6 ung dung phin mém phu hop
cho viéc thiét ké va nghién ciru. Ngoai ra,
chung t6i con sir dung cac dén LED dé mo
hinh hoa cac thiét bi dién trong nha nhu dén,
quat, ctra.

Hinh 4. Raspberry Pi.

Raspberry Pi 1a mot bo mach may tinh
don gian dugc phat trién tai Anh béi
Raspberry Pi Foundation vé1 muc dich giang
day khoa hoc may tinh tai truong [5].Trén bo
mach cta Raspnerry Pi c¢6 céc thanh phan:
CPU, GPU, RAM, khe cidm, thé microSD,
Wifi, Bluetooth va 4 cong USB. Sau khi cai
dat hé diéu hanh vao thé SD va gén vao SD
card, chung t6i thuc hién két ndi v6i mang
thong qua cong LAN cuia Raspberry Pi va dit
IP tinh dé dang két ndi va quan 1y vé sau.

3. XAY DUNG MO HINH MAY HQC
CHO VIEC PHAN LOAI DU LIEU
PAU VAO
Pé xay dung cac md hinh may hoc thi

chung ta can c6 nhitng phép bién d6i dé c6

thé c6 nhirng véc-to dic trung phu hop tir dit
lidu tho ban dau (cac dir liéu tho nay c6 thé 1a
van ban, hinh anh v.v). Qua trinh nay duoc
goi la Feature Engineering (trich chon dac
trung) boi vi khi thyc hién nhiing bai toan
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may hoc thuc té thi hau hét dir liéu dau vao
chi 1a nhiing dir li¢u thé chua qua xu 1y va
chon loc. Ching ta can phai im mot phép
bién d6i dé loai ra nhifu (noise) va dua dir
liéu thd v6i s6 chiéu khéac nhau vé cung mot
dang chudn (cung 1a cac vector hoic ma
tran). Dit liéu chuin moi nay phai dam bao
gitt  dugc nhiing thong tin dic trung
(features) cua dit liéu tho ban dau. Ngoai ra,
tuy thudc vao tung bai toan khac nhau thi
chung ta can thiét ké nhitng phép bién dbi dé
¢6 thé c¢6 nhiing dic trung phu hop.

Ching t61 c6 moét tap dur ligu thd voi
khoang hon 200 cau van ban tiéng Viét ding
dé diéu khién tat/mo ba thiét bi dén, quat va
ctra. Tap dir liéu thd nay dugc mod ta trong
Bang 1.

Bing 1. Bang tong qudat tdp div liéu hudn
luyén va dir liéu kiem thw

Tap dir File chira dir ligu
li¢u
batden.txt
(chira cac cau c6 “y nghia” bat dén)
Vi du: Bat dén, mo dén di, tat dién
chi vay...
tatden.txt
(chtra cac cau co “y nghia” tit dén)
Vi du: tit dén, sang roi tat dén di.
batquat.txt
(chia cac cau c6 “y nghia” bat
quat)
Tap dir Vi du: bat quat, mo quat ...
ligu huan |tatquat.txt
luyén = 5

(chtra cac cau c6 “y nghia” tit quat)

Vi du: tit quat di, tat cai quat di.

Tap dir File chira dit liéu
licu
test_accept.txt
(chtra cac tap dir li’éu thudc loai cau
1énh dicu khién thiét bi)
. |Vidw tat cai bong dén kia gitp toi,
Tap dir  [sa0 khong tit dién ...
liéu kiem -
thie  |test_fail.txt
(chtra tap dir liu khong phai 1a cau
1énh dicu khién)
Vi du: cau c6 khoe khong, troi lanh
qua, xin chao ...

O giai doan huan luyén, ching tdi thuc
hién mdét s6 budc sau:

e  Tap dir liéu huan luyén (data training)
lay ngau nhién % tir tap dit liéu tho ban dau.

e Tién xur Iy vin ban tiéng Viét.

e Trich chon dac trung: tuy thudc vao
timg mo hinh str dung ma chung ta co thé lua
chon ra nhimng dic trung phu hop. Dbi véi
bai bao nay, chiing t6i sit dung hai md hinh
may hoc la OCSVM va Multi-layer
Perceptron. Qua trinh trich chon dac trung
cua tirng mo hinh s& dugc chung toi trinh bay
tai muc 3.2 va 3.3.

e MO hinh OCSVM: day la mé hinh
may hoc c6 gidm sat. Tuy nhién do dac trung
cia OCSVM nén dit liéu du vao chi la cac
véc-to dac trung (features vector).

e M0 hinh Multi-layer Perceptron: day
la m6 hinh may hoc c6 giam sat vi vay dix
liéu dau vao s& 1a mot cap (feature vector,
label) v6i quy dinh nhu sau:

Bing 2. Y nghia nhan ciia mé hinh MLP

mocua.txt

(chtra cac cau c6 “y nghia” m¢ ctra)
Vi du: mé ctra, sao khong mé ctra
di, mo cura giap toi ...

dongcua.txt

(chtra cac cau c6 “y nghia” dong
cua)

Vi du: dong cura, dong cira di, khép
cualaidi...

Nhan Nhom

[E=Y

Bat dén

Tét dén

Bat quat

Tit quat

Mé cira

OO || WIN

Dong cua
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Trong giai doan kiém thtr (testing), tap
dir liéu kiém thur (data testing) 14y ngau nhién
/4 dir liéu thd ban dau va thém vao mot sb
cau van ban tiéng Viét khong lién quan dén
viéc diéu khién céc thiét bi den, quat va cua.
Tap dir liéu kiém thtr nay s& duoc dua qua
cac bude tién xu ly, trich chon ddc trung va
sau do dua qua cac mo hinh may hoc da duoc
thiét ké ¢ giai doan huin luyén. Két qua 1a
cac van ban tiéng Viét s€ duoc phan loai theo
yéu cdu cia bai toan. M6 hinh OCSVM:
nhin dau ra s& 12 1 néu dir liéu kiém thu
thudc loai 1a cau 1¢nh dicu khién thiét bi va
cac dir liéu nay sé& di tiép vao mo hinh Multi-
layer Perceptron. Néu nhin dau ra 1a -1 thi
dit liéu kiém tht 13 dit liéu khong lién quan
dén viéc dicu khién thiét bi. M6 hinh
Multilayer-Perceptron: nhin dau ra s& twong
mg v6i cac 1énh diéu khién duoc gidi thiéu
trong bang 2.

3.1. Tién xir 1y va véc-to héa dir li¢u Tiéng

Viét

Tién xir 1y dir liéu 12 budc dau tién trong
viéc xir Iy ngon ngit ty nhién bao gdm mot sd
budc co ban nhu sau:

- Lam sach: loai bé nhiéu trong dit liéu
dau vao (nhi€u nay c6 thé la cac ky tu dac
biét, cac thé html, v.v).

- Tach tir trong cau: ddi véi tiéng Viét thi
c6 mot so tir 1a tir don thi khong co nghia
hoic mang mot y nghia khic nhung néu
chung dugc ghép véi mot tir khac thi nd sé€
c6 nghia mai.

- Chuan hoa tir: chuan hoa dang ky tu nhu
viét hoa, viét thuong, kiéu chit v.v.

- Loai bo stop words: loai bo cac tir khong
can thiét, quan trong. Trong Tleng Viét, néu
chi xét dén cac cau lénh diéu khlen thiét bi
thi chung ta co thé loai bé mot sb tir “t6i”,
“lam on”, “voi”, v.v.

Trong bai bao nay, chung t6i thyc hién
tién xtr 1y cac van ban tiéng Viét ¢ tap dir ligu
huén luyén dya trén cac thu vién c6 san cia
ngon nglr 1ap trinh Python. Tur d6 xay dung
mo hinh tién xtr Iy cho cac dir liéu dau vao
ctia h¢ thong diéu khién thiét bi.

Vi du: tip van ban can tién xir Iy gdm
cac cau thudc tap dir liéu data_input:

data_input= ['Tit deén', 'troi sang roi, sao
khong tat dién di!", 'tat dén gitp t6i voi',...].

Ching t6i s& tién hanh loai bo nhidu va
chuin hoéa tir thudc tap dir liéu nay dya vao
thu vién gensim cé san trong Python. Thu
vién nay s€ bo cac dau cau nhu (.#! ...) va
chuan héa cac tir trong cau. Do tap dir liéu
data_input thuoc dang danh sach nén ching
t6i sir dung ham for dé xur 1y timg phan tir
cua danh sach nay. Két qua duoc chung toi
lwu lai trong bién temp. Sau dé, ching toi
tiép tuc s dung thu vién pyvi. ViTokenizer
dé ndi cac tu ghép co nghia trong tleng Viét.
Céc tir ndi ¢o nghia s€ co dau gach ndi giira
cac tir (vi du: tat_den,...).

data_train =[];

for i in range(0,len(data_input)):
temp=gensim.utils.simple_preprocess(data_i
nput[i]);
data_train.append(ViTokenizer.tokenize(’
".join(temp)));

Két qua cioa qua trinh loai bo nhiéu,
chuan hoa va tach tur trong cau s€ 1a tap dur
li¢u data_train.

data_train = ['tat_dén', 'troi sang roi sao
khong tat dién di', 'tat_deén gitp toi voi',...];

Do trong ciu c6 rat nhiéu tir khong lién
quan dén vi¢c phan loai di€éu khién nén
chung ta s€ bd bdt cac tur nay. Ching t6i co
mot tap tin chira cac stopword cua tieng Viét
nhu (61, t6, cau, ....). Dua vao tap tin
stopword nay, chung t61 s€ bo bdt di cac tu
khong can thiét cho qua trinh phéan loai dix
liu.
stopword = ['t6i",'roi", véi' 'giup’, ...];
for i in range(0,len(data_train)):
words_segment = data_train[i];
for j in stopword:
words_segment=words_segment.replace(j," "),
words_segment=""join(words_segment.split()),

data_train[i] = words_segment;
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Két qua s€ cudi cung s€ 1a mdt tap dir
liéu dugc chuan hda lam dau vao cho viéc
véc-to hoa dir liéu.

data_train= ['tat_dén', 'troi sang sao khong
tat dién di', 'tat den’,...]

- Véc-to hoa dir liéu: chuyén cu, tr thanh
dang véc-to. Pay 1a budc rat quan trong
trong viéc tién xtr Iy ngdn ngit tw nhién, két
qua cua qua trinh nay 1a cac diém dir liéu s&
duoc biéu dién bang cac véc-to, cac véc-to
nay con dugc goi la feature vector (véc-to
dic trung) c6 do dai nhu nhau. Pé chuyén
d6i van ban tiéng Viét thanh cac véc-to thi
chang t6i st dung phuong phap Bag of
Words dé dua cac dit liéu nay vé dang véc-to
c6 d6 dai bang nhau [6].

Phuong phap Bag-of-words la phuong
phap tao ra mot tu dién gom tat ca cac tur
xuat hién trong tap cac cau dir lidu dau vao.
Céc tur nay s€ di kem véi mot s6 index. Dua
vao tir dién nay, mo hinh s& tién hanh tao
véc-to luu trir s6 1an xudt hién ctia tir trong tir
dién tuong tmg v4i mdi cau. SO chidu cua
vec-to twong tmg voi so lugng tir trong tir
dién. Vi du:

data_train = ['tat dén', 'troi sang roi sao
khéng tdt dién di', 'tat_deén gip t6i véi',...] ;

Chung tbi da st dung cac thu vién
sklearn trong Python d¢é thyc hién vec-to hda.
Pay la mot thu vién c6 cidc module hd trg
cho viéc véc-to hoa dir liéu van ban.

vectorizer= CountVectorizer()
vectorizer.fit(data_train)

Module nay s& tao ra mot tir dién bao
gom tat ca cac tu xuat hi¢n trong dir liéu dau
vao data_train.
vectorizer.vocabulary _

{'khong': 0,'sao’: 1,'sang': 2,'troi':
4,'tat den': 5,'di': 6,'di¢n’: 7, ...}

Véc-to hoa cac cau trong tap data_train,
chung ta s& duwoc ma trdn cac véc-to déc

trung tuong u’ng Cac véc-to nay co s6 chiéu
bang v6i s6 phan tir ¢6 trong tir dién.

3, 'tat':

vector=vectorizer.transform(data_train).tode
nse()

matrix([[0, 0,0,0,0,1,0,0],[1,1,1,1, 1,0,
1,1],[0,0,0,0,0,1,0,0],...]

Tuy thudc vao ting loai mo6 hinh may
hoc ma ching ta co thé lya chon dic trung
sao cho pht hop véi nhu ciu ciia mé hinh do.
Cach lua chon véc-to dac trung cho mo hinh
may hoc One-class SVM va Neural Network
duoc chung t6i trinh bay trong phan xay
dung mé hinh may hoc & phan 4.2.

Nhu viy, tir dit liéu van ban thd ban dau,
chung toi di chuyén dbi cac dir lidu nay vé
cung mdt kich thudce dé 1am dix liéu dau vao
cho cac thuat toan may hoc.

3.2.M0 hinh One-class SVM

e Phat biéu bai todn

Phén loai cau 1énh dau vao c6 phai 1a cau
1énh diéu khién céc thiét bi hay khong?

e Giai quyét bai toin

Yéu cau ctia bai toan 13 phén loai dit liéu
dau vao c6 phai 1a dir liéu diéu khién thiét b
hay khong. Day la bai toan phan loai mot
16p, vi thé chiing ta phai tim mot thuat toan
ma khi dit liéu méi dua vao, ndé s€ so sanh
v6i dit liéu da duge huan luyén (6 day la cac
cau lénh diéu khién thiét bi). Néu cung loai,
thi mé hinh may hoc s& tra 15i “1”, con néu
khong thi s& 1a “-1”. Chinh vi thé chung toi
dé xuét lya chon m6 hinh may hoc One-class
Support Vector Machine (OCSVM). Day la
mot mé hinh may hoc theo phuong thirc hoc
c6 giam sat do Scholkopf va cac cong su dé
xuit va rat phu hop cho cac bai toan phan
loai mot 16p [7].

Chung t61 sir dung m6 hinh nay véi muc
dich loai di nhitng dir liéu dau vao khong lién
quan dén viéc diéu khién thiét bi trong nha
nhu “hdm nay troi ning quéa nhi” hay “tit xe
may kia” v.v. Tap dit liéu huan luyén ctia mo
hinh nay s& 1a mdt s6 cau lénh diéu khién
thiét bi nhu “tat dién di”, “bat quat 1én nao”
v.v. Sau khi qua trinh huan luyén két thiic thi
md hinh s€ tao ra mdt “duong bao” bao
quanh céc diém dir liéu huén luyén.
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Hinh 5. Phdn loai One-class SVM [7].

Nhu vay, khi mét dit liéu méi di vao mod
hinh OCSVM nay, néu dir liéu nam trong
duong bao duge tao ra trong lic huin luyén
(khu vuc mang nhan la +1) thi c6 nghia la dir
lidu nay thudc loai dir liéu diéu khién thiét bi,
con néu dit liéu nam ngoai duong bao thi dit
liéu nay khong quan trong ddi v6i hé thong
diéu khién thiét bi (s& mang nhan -1) va duoc
bo qua.

Co sé toan hoc cua thuat toan nay dugc
trinh bay ¢ [8][9][10]. Gia su ta c6 tap huin
luyén v6i n diém xu,..., Xn & khong gian R".
Str dung hat nhan kernel dé anh xa cac diém
nay té1 khong gian méi ma ¢ khong gian nay
dit liéu co thé duoc tich ra bdi mot siéu
phang (hyperplane).

Feature Space

Input Space

Hinh 6. Anh xa diém dit liéu lén khéng gian
mdoi

~ Sau do, ching ta thyc hién phan chia cac
diém dir liéu nay trong khong gian mdi tur
diém goc (origin) va toi da hoa khoang cach
tor siéu phang (hyperplane) dén diém goc
(origin) bang ham t61 thiéu hoa bac hai:
gyr;—llwll +—Z§ —p 1)

Trong d6 (0D(X))2p-&, vi-1

£>0, Vi=1..,n. o la vector cua siu mat

phing (hyperplane) lleo]| = /Z w? Vo1 dla

& 1a bién
slack, p 1a bias 14 khoang cach tir gbc (origin)
dén siéu phing (hyperplane), ve (0,1]. Ham
(1) s& tra vé mot khong gian con chta cac
diém thudc tap hudn luyén. Sau khi xac dinh
duogc siéu mit phang (hyperplane) thi st
dung ham quyét dinh (2) dé xac dinh cac
diém dir liéu c6 thudc tap huén luyén hay
khong. Néu két qua ciia ham quyét dinh 1a 1
thi dir liéu do cung loai v&i nhom tap dir licu
huén luyén, con néu 1a -1 thi diém dir liéu d6
khong cung loai voi dit liéu huin luyén.

f(x) =sgn((w.®(x)) - p) )
3.3. M0 hinh Multi-layer Perceptron

sO chieu cua khong gian mdi,

e Phit biéu bai to4n

Vi dit liéu dau vao 1a céc cau Iénh diéu
khién thiét b thi lam thé nao dé phan loai cac
dir liéu nay diéu khién cac thiét bi nao?

e Giii quyét bai toan

bay 1a mot bai toan phan loai dit li¢u
vao mat trong cac 16p (trong bai bao nay la 6
16p bao gém: tat deén, bat den, tat quat, bat
quat, dong ctra va md cira). Pau vao cta bai
toan nay 1a cac cdu lénh diéu khién, chung ta
phai tim ra mot mo hinh dé phan loai cac dit
lidu nay la diéu khién thiét bi gi (dén, quat
hay ctra) va hanh dong s& 1a gi (tit hay mo).
C6 rat nhiéu md hinh c6 thé dap tmg dugc
nhiing yéu cau trén ma mot trong s6 d6 1a mo
hinh Multi-layer Perceptron. Pay la mot mo
hinh mang Neural nhin tao truyén thing
nhiéu 16p. Mang Neural nhén tao (Artificial
Neural Network - ANN) xuét phat tir viéc mo
phong mang no-ron sinh hoc ctia bd ndo con
nguoi [11] [12]. Mang no-ron nhan tao hién
dang dugc ap dung cho nhiéu linh vyc khac
nhau trong cac truong dai hoc, hoc vién hay
cac nganh cong nghiép [13] [14].

DPac trung cua cd&c md hinh ANN la cac
no-ron (hay con goi la perceptron). Mot
mang no-ron nhan tao thuong co 3 16p: Input
layer, Hidden layer va Output layer. O mdi
tang, s6 lwong cac no-ron co the khac nhau
tly thudc vao cach giai quyét bai toan.
Nhung thuong thi cac ting an s& co sb lugng
no-ron bang nhau. Ngoai ra, no-ron & céac
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tang thudong duoc lién két d6i mot véi nhau
dé tao thanh mang két ndi day du (full-
connected network). Cac lién két nay s& kém
theo mot trong sb (weight) nao d6 dic trung
cho tinh kich hoat giira cac no-ron.

input layer

hidden layer 1 hidden layer 2

Hinh 7. M6 hinh mang No-ron nhdn tao

Ty
T m output
Ty

Hinh 8. Md hinh Perceptron

Mdi no-ron tinh toan téng cac input di
vao bang cach nhan cac gid tri input nay véi
trong s6 (weight) twong tng va cong thém
mot gia tri bias (b) bang cong thic:

o:Za),Xi+b (3)

Cho x,=1m,=Db thi cong thic (3) cb
thé dugc viét lai nhu sau:

o0=m'X (4)

Néu gia tri 0 ndy vuot qua mot ngudng
nao do thi no-ron nay s€ phat ra mgt output
va nguoc lai thi khéng. DPé quyét dinh
ngudng nay thi mé hinh may hoc sé su dung
mot ham s6 duge goi chung 1a ham kich hoat
(activation function), ham kich hoat nay cé
thé 1a ham sigmoid, tanh, ReLU [14]. Trong
bai bdo nay, ching t61 sit dung ham sigmoid
dé 1am ham quyét dinh, ham sigmoid c6 cong
thirc nhu sau:

1
o(2)=—— (5)
Nhu véy, gia tri output cua perceptron s&
dugc biéu dién qua mot ham kich hoat f(z)
nhu sau:

1

o="f(2)= f(wa)=m

(6)

4. HE THONG THU'C NGHIEM
4.1.Chuén bi phan cirng

Dé xay dung nha thong minh diéu khién
bang giong no6i chung ta can chuan bi nhu sau:

e 1 server Linux: l1a by xu ly trung tam va
webserver cho ing dung chuyén déi van
ban thanh giong noi.

e 1 Raspberry Pi: 1a bo diéu khién trung
tam két noi voi cac thiét bi.

e 3 dén LED: dai dién cho cac thiét bi dén,
quat, cua.

Trong md hinh nay, cac thiét bi trong
nha théng minh dugc mé ta don gian bang
cac LED. Viéc déu nbi cac thiét bi (LED)
vao Raspberry Pi theo thtr ty dugc cho trong
hinh 9: Pén dau ndi véi chan GPIO 17, quat
d4u nbi voi chan GPIO 26 va cira dau ndi voi
chan GPI0O 16.

Hinh 9. So' d6 déu noi thiét bi

4.2.Xay dung mé hinh xir ly dir liéu
4.2.1. MO0 hinh One-class SVM
_ Tap dir liéu huén luyén: 1a tap dit lidu
gom hon 200 cau Iénh diéu khién tat/m¢ thiét
bi deén, quat, ctra dugc luu trit dudi dang van
ban vao 6 file twong dugc trinh bay trong
Bang 1. Chung t6i da xay dyng mot ham
readfile dé doc cac file chira dir liéu huan
luyén nay va luu ching vao bién data_train.
data_train = ['bat dién','bat bong den ',"bdt bong
dién’, 'troi toi Iqud‘ bat dien di’, 'troi toi qué bét
den di','"troi toi roi sao khong bat dién','toi roi
bat dién lén di', 'bat dién lén di',....]
Tur tap dit liéu nay, tién hanh tién xir 1y
theo cac budc dugc trinh bay & muc 3.1.
Trich chon déc trung: su dung phuong
phap Bag-of-word dé chuyén doi dir liéu van
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ban thanh cac véc-to. Phuong phap Bag-of-
word s& tao ra mot tr dién gé)m tat ca cac tur
xudt hién trong tap data_train.
{'bong': 0,'bat'": 1,'chi": 2,'choi':
A'céi':  5,..,'dang":  43,'di"
45,'den': 46,'dong': 47,'on': 48}

Trong d6, chiing t6i quan sat thy c6 mot
s6 dic trung khong can thiét cho viéc phan
loai dir liéu diéu khién thiét bi nhu “t6i”,
“roi” v.v, va mot sb dic trung rat quan trong
trong vi¢c phan loai 1a “tat”, “mé”, “dén”,
v.v. Dua vao viéc tinh toan tAn suét xuit hién
clia cac tir trong tir dién thi ching toi di loai
b6 bét di cac dic trung khong can thiét dé tao
ra mot tir dién mai gom cac dic trung quan
trong cho viéc phan loai dir 1iéu diéu khién.

vectorlizer svm.vocabulary = {'bat':
6,'ciea’: 7,'khép’: 9,'khoa’: 8,'mo’: 1,'quat':
4,'tat": 0,'dién': 3,'den': 2,'dong’: 5}

Sau khi dd c6 nhimng ddc trung t6t nhat
cho viéc phan loai dir lidu, ching t6i tién
hanh chuyén d6i cac dit liéu van ban thanh
Cac véc-to voi ham:

3,'coi’:
44, 'dien’:

X_train=vectorizer_svm.transform(data_trai
n).todense()

Két qua ctia ham nay sé trd vé m{t ma
tran X_train chira cac véc-to dac trung tuong
ung voi cac dir liéu huan luyén dau vao.

X_train = [[0, 0, 1, ..., 0, 0, 0],[0, 0, 0, ..., 0,
0, 01,[0, 0, 1, ..., 0, 0, 0],...,[0, 0, O, ..., 1, O,
01.[0,0,0, ... 1,1,0],[0, 0,0, ..., 1, 1, 0]])

M6 hinh One-class SVM la mot loai m6
hinh may hoc c6 giam sat va dit liéu dau vao
cia mo hinh s€ 1a cac véc-to dic trung con
dit liéu dau ra 1a cdc nhéan 1 hodc -1 da duogc
giai thich ¢ phan 3. V&i cic co s toan hoc
cua mo hinh da dugc trinh bay ¢ muc 3.2.
Chung t61 st dung thu vién Scikit Learning
clia ngdn ngit lap trinh Python dé xdy dung
md hinh One-class SVM. Trong quéa trinh
hudn luyén, ching t6i di diéu chinh cac
thong s ctia mo hinh One-class SVM dé dap
ung dugc vi¢c phan loai dit li€éu moi c6 phai
1a dir lidu diéu khién thiét bi hay khong voi
cac kernel va thong s khac nhau dé chon ra
mod hinh gitup cho tap dir li¢u cua ching t6i

dat két qua tot. Két qua ddi véi timg kernel
duogc trinh bay trong bang 3.
Bing 3. Két qua hudn luyén mé hinh One-
class SVM voi cac kernel khac nhau

Rbf | Poly | Sigmod | Linear
Tol 0.001 | 0.001 | 0.001 | 0.001
Nu 0.002 | 0.216 | 0.052 | 0.026
Degree(d)| X 3 X X
gamma(y)| 0.01 | 0.01 0.01 X
coef0 (r) X 0.0 0.0 X
Kétqua | 64% | 88% 98% | 96.7%

Trong d6, cac thong sb tol, degree,
gamma, coef0 la dugc gilr nguyén & cac mo
hinh. Chiing t6i thyc hién vong lap for dé tim
ra gia tri nu giup cho mé hinh dat két qua tot
nhat khi dua ma trdn véc-to dic trung vao
huén luyén véi ham clf.fit (X_train). Sir dung
tap nhan da duoc tao tr trude cua tap dir licu
va so sanh véi két qua dau ra cia mo hinh.
Chung t6i da tim dugc cac thong sd gitp cho
moé hinh c6 két qua phén loai t6t nhat.

clf = svm.OneClassSVM(nu=0.052,
kernel="sigmoid", tol =0.001, gamma=0.01)

Véi nu la gidi han trén cua training
errors va giéi han dudi cua support vectors,
tol 1a dung sai cho qua trinh dirng, gamma la
h¢ hé kernel.

Chay thir tap dir liéu kiém thir véi mo
hinh OCSVM vura dugc xay dung. Tap dir
liéu nay bao g(‘A)m mét sé cau lénh thudc loai
cau lénh diéu khién va mot sd cau khong
thudc loai nay luu ¢ 2 file test fail va
test_accept. Sau qua trinh tién xtr 1y va trich
chon dic trung giéng voi tap dir lidu hudn
luyén thi két qua s& 1a mot ma tran X_test
chira cac véc-to dic trung. Dé kiém tra sy
chinh x4c cua mo hinh thi ching t61 tao mot
ma trdn chira cdc nhan phan loai cua tap dix
lidu kiém thir bang bang cach dan nhin 1 néu
dir liéu d6 thudc file test_accept va -1 néu dir
licu @6 thuoc file fail  véi ham
np.concatenate:
label=np.concatenate((1*np.ones(len(test_fa
il)),np.ones(len(test_accept))))

Sau khi dua tap dir liéu kiém thir qua mo
hinh OCSVM véi ham clf.predict(X_test) thi
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két qua tra vé& s& 1a mot ma tran y_pred chira
cac nhin 1 hodc -1 do md hinh du doan va sd
phﬁn tor béng véi $6 lugng céac cau Iénh thude
tap dit liéu kiém thir. Tir ma trin nay, chung toi
tién hanh so sanh v4i ma tran nhan label biang
ham accuracy_score (label, y_pred)*100. Két
qua & bang 3 cho thdy mé hinh OCSVM c¢6 su
phén loai chinh x4c gan nhur 100% ddi véi bai
toan phan loai dit li¢u nay.

4.2.2. M6 hinh Multi-layer Perceptron

Tap dir liéu hudn luyén hon 200 cau 1énh
diéu khién thiét bi dugc chia theo 6 file
tuong ng nhu bang 1. V&i cac bude tién xir
ly da dugc trinh bay tir muc 3.1.

Trich chon dac trung: sy trich chon dac
trung d6i voi timg loai mé hinh may hoc 1a
khéc nhau. Véi di liéu dau vao caa mé hinh
MLP d 1a céc cau 1énh diéu khién thi cac tir
trong cau 1€nh d6 s€ c6 mdt y nghia nao do
gilp cho viéc phan nhom dir liéu dé dang
hon. Tuong tv nhu m6 hinh OCSVM, chung
t6i sit dung phuong phap Bag-of-words dé
véc-to hoa dir liéu dau vao, viéc lua chon cac
ddc trung cia mo hinh nay cting khac mot it
so v6i md hinh OCSVM, cac tir “t6i”,
“sang”, “lanh” ... thi khong c6 nhiéu y nghia
d6i véi mo hinh OCSVM nhung né lai gitp
mo hinh MLP phan loai chinh xac hon & mot
sd trudng hop. Chinh vi thé, véc-to dic trung
ctia md hinh MLP ¢6 s6 chiéu 16n hon véc-to
déc trung ctia mo hinh OCSVM.

X train=[0,1,0,.., 1,0, 01,00, 1,0, ... 0,0,
01,71, 1,0, ..., 1,0,0]..[0,0,0, .01 0]

Mo hinh MLP 1a mft mo hinh may hoc
cO giam sat, tirc 1a dir li€u di vao s€ 1a mdt
cap (feature vector, label). Ma tran labels
duoc tao ra bang cach nhdn mot ma tran
np.one (ma trdn 1) ¢6 sé chiéu bang s6 dir
li¢u trong tung tap dir liu voi giad tri tuong
tmg tir 1 dén 6 dugc trinh bay trong bang 2:

np.concatenate((np.ones(len(batden)),2*np.o
nes(len(tatden)),3*np.ones(len(batquat)),4*n
p.ones(len(tatquat)),5*np.ones(len(mocua)),6
*np.ones(len(dongcua))))

Vi cac co s& toan hoc cua mod hinh da
dugc trinh bay ¢ muc 3.3. Ching t6i xay
dung mo hinh MLP nay véi thu vién Scikit-

learning dugc hd tro sin trong ngdn ngit
Python. Trong qua trinh hu4n luyén mé hinh
v&i ma tran Véc-to dac trung X_train va ma
tran  labels twong Ung bang ham
mlp.fit(X_train,lables) thi chung t6i da diéu
chinh céc thong sb dé gitip cho mé hinh phan
loai chinh xac cac cau 1énh thudc nhom 1énh
nao ciing nhu dap tmg duoc hiéu sudt xir 1y
ctia hé thong.

MLPClassifier(hidden_layer_sizes=20,tol=0.
001,activation="logistic',max_iter=100)

Véi hidden_layer sizes 1a dai dién cho
sO lugng té bao no-ron trong mot 16p an
(hidden layer), tol 1 dung sai cho viéc t6i uu
hoa, activation 12 ham hoat dong ctia 16p an,
max_iter 1a sb 1an lip t6i da.

Khi dir liéu méi di vao mod hinh s€ duoc
dan nhin dau ra theo cic nhom ma ching
dugc phan loai dua trén bang 2. Cac nhan
dau ra nay s& dugc giri xuéng bo diéu khién
trung tAm dé thyc hién 1énh diéu khién.

Chay thir tap dit liéu kiém thir voi mo
hinh MLP vtra dugc xay dung. Chung to1 lay
tap dir liéu kiém thir tir file test_accept dé tién
xu 1y va trich chon déc trung tuong tu nhu tap
dir liéu huén luyén thi két qud s& 1a mot ma
tran X _test chira cac véc-to dac trung. Sau do
ching t6i tao ra mdt ma tran label nhén
“chuan” dé so sanh véi ma tran y_pred (1a ma
tran chira cac nhin diéu khién thiét bj tuvong
tmg) thu dugc khi dwa dir liéu kiém thir qua
m6 hinh MLP. Két qua cho thiy mé hinh MLP
¢6 su phan loai chinh xac gan nhu 100%.

4.3.Két qua thwe nghi¢m
Chudn bj

Ching t6i xdy duyng 2 m6 hinh diéu
khién thiét bi bang giong noi.

- M5 hinh thir nhat str dung phuong phép
tur khoa: xay dung dua trén nguyén 1y cua bai
bao [2] va cac mo hinh thyc té. M6 hinh nay
bao gdm mot bo chuyén ddi giong noéi thanh
van ban va mot bo diéu khién trung tam. Bo
diéu khién trung tdm nay s€ nhan dir liéu tur
bd chuyén ddi giong ndi thanh vin ban va so
sanh v&i cac “tir khoa” da duoc 1ap trinh san
dé 6 thé diéu khién thiét bi.
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- M6 hinh th hai st dung cac thuat toan
may hoc: md hinh nay bao gém bd chuyén
d6i giong no6i thanh vin ban, b xur 1y trung
tam va bo diéu khién trung tdm. Chirc ning
va nhi¢ém vu cac cac by xu 1y nay da dugc
trinh bay & phan 2.

Thuc nghiém

Chung t6i thuc hién chay song song hai
moé hinh nay véi dau vao 12 bo chuyén dbi
giong noi thanh van ban (Google Speed to
Text) duoc sir dung chung cho hai mé hinh
nham ting tinh khach quan trong viéc danh
gia két qua.

Thuc hién lan lugt 50 cau Iénh diéu
khién thiét bj da dugc chuén bi tir trude trong
moi truong yén tinh (trong phong kin, khong
¢6 nguoi xung quanh) va méi trudng co tiéng
on (moi trudong 1am viéc hang ngay). Sau khi
qua bd chuyén doi giong ndi thanh vin ban
thi cac van ban diéu khién nay cing lic dugc
dua vao hai mo hinh dé diéu khién thiét bi.
Két qud thuc nghiém dugc chung toi trinh
bay tai bang 4.

Bing 4. Két qua thuc nghiém

Mo hinh | Mdi |(Nhén dang| Piéu [Ty I¢
trwomg| giong néi | khién | (50
diung ding |miu)
Sur dung so 37 | 74%
sanh tir khoa o
; — Yeén
St dung cac finh 48
thuat toan 47 | 94%
may hoc
Str dung so
sanh tir khéa| Co 29| 58%
St dung céc | tiéng 40
thuat toan | On 38 | 76%
may hoc

Tir két qua & bang 4, dbi voi cung mot
bo chuyén dbi vin ban thanh giong noi cho ra
céc dir liéu dau vao gidng nhau thi véi mo
hinh str dung phuong phap so sanh tur khoa s&
cho ra céc két qua sai & nhitng cau diéu khién
khong trung voi tor khda dugce 1ap trinh tir
trude. Vi du: van ban nhan duge 1a “tit cai
dén di” hay “sang rdi sao khong tit dién di”
trong khi tir khoa 13 “tit dén”. Ca hai vin ban
nhan duoc déu ¢ ¥ nghia 13 “tat dén” nhung
khong tring khép véi tir khéa dan t6i viée hé

thong khong diéu khién thiét bi theo y mudn
ctia nguoi diéu khién. Trong khi d6, v6i mo
hinh 4p dung cac thuat toan may hoc thi cho
ra két qua diéu khién chinh xac. Diéu nay
gitp cho viée giao tiép gitra ngudi didu khién
va thiét bi tré nén bét nham chan khi ngudi
sit dung co thé didu khién thiét bji bing
nhimng ciu noi khac nhau ma khong cin quan
tam cau noi do da dung tu khoa chua.

Ngoai ra, két qua diéu khién thiét bj
béng giong noi ciing bi anh huong rat 1on khi
bd chuyen d6i giong noi thanh van ban nhén
dang sai nhat 1a d6i v6i phuwong phap sir dung
tir khoa vi chi cAn nhan dién sai mot tir khoa
thoi thi két qua diéu khién thiét bi sé khong
chinh xéac.

5. KET LUAN VA HUONG NGHIEN

CUU TIEP THEO

Trong nghién clru nay, ching t6i xay
dung mot hé thong diéu khién thong minh cho
ngodi nha dya trén cong ngh¢ nhan dang giong
ndi va may hoc. Cac mo hinh may hoc duogc
van dung hiéu qua dé xt 1y cac cau 1énh diéu
khién, gitip cho hé¢ thng hoat dong thong
minh va linh hoat hon so v&i cac gidi phép tu
dong hoa cung. Ngoai ra, giai phap ching toi
dé xuét cho thay chinh x4c cao trong viéc diéu
khién thiét bi bang giong noi cting nhu giup
cho con nguoi co thé dé dang tiép can va s
dung h¢ thong (nhat 1a d6i v6i nhimng nguoi
gia, ngudi khuyét tat). Tuy nhién, nghién ctru
nay cting con mot s6 han ché nhu bo dir ligu
huan luyén chua du 16n nhat 1a d6i véi cac dir
liéu tiéng Viét vi thé hé théng van c6 thé bi
“danh lira” v6i cac cau didu khién thiét bi
“la”. V61 viée xay dung thanh cong bo xur ly
trung tam, he thong co thé kiém soat cac
thong s6 cua cin nha thong qua cac két qua
duoc thu thap tir cac cam bién, camera. Tt do,
hé théng s& dua ra cac canh béo, lénh diéu
khién dé gitp cho cac thiét bi trong nha hoat
dong mot cach on dinh. Ngoai ra, chiing t6i c6
thé xdy dung cac umg dung khac nhu ung
dung tra 161 ty dong bé’mg Google text to
Speech (twong ty nhur hé thong chatbox nhung
tra 101 lai bang giong no6i), nhan dién khudn
mit khach khi khach & trude cira dé thong bao
cho chii nha v.v. Pé lam dwoc nhiing tng
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dung nay chﬁng ta can co tap dir liéu du 16n Cong trinh nay duogc hd trg bdéi Hoc
cho viéc huan luyén mo hinh. Vién Cbng nghé Buu chinh Vién théng va
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