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AUTOMATIC ANSWERING SYSTEM APPLIES MACHINE LEARNING TECHNIQUES

TOM TAT

Bai bao trinh bay cach xay dung mot hé thong trd 16i tu dong (ing dung ky
thudt hoc mdy. T cac phuang phép hoc ¢6 gidm st cla hoc mdy ap dung mot
phuang phap hoc ¢ giam sat phi hgp d6 1a mang noron vao xay dung hé thdng
trd 16i tu dong. Khdo st bai toan, thu thap dif liéu, x{ Iy di liéu, xay dung model,
hudn luyén md hinh va test dif liéu la nhing viéc can lam trong qua trinh xdy
dung mét hé thdng chatbot. Cu thé 1a hé théng tra 10i tu dong ca khoa Céng
nghé thong tin Trudng Dai hoc Cong nghiép Ha Noi.

Tirkhéa: Trd o7 t ddng, mang noron, hé théng.

ABSTRACT

This paper presents how to build an automated answering system that
applies machine learning techniques. From the supervised learning methods of
machine learning apply a suitable supervised learning method that is the noron
network into the construction of the automatic answering system. Surveying
problems, collecting data, processing data, building models, training models,
and testing data are things to do in the process of building a chathot system.
Specifically, the automatic answering system of the Faculty of Information
Technology of Hanoi University of Industry.
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1.MGPAU

Trong nhiing nam tra lai day, tri tué nhan tao dang dan
dau su phét trién cdng nghé théng tin clia cudc cadch mang
cong nghiép 4.0. Thuat ngl Al (Artificial Intelligence) ngay
cang trd nén phd bién khéng chi trong nganh céng nghé
théng tin ma con ca nhing linh vuc, nganh nghé khac. Su
bung né cua tri tué nhan tao trong giai doan hién nay thé
hién qua nhiing chuyén bién ré rét. Trudc hét xu hudng
tng dung c6ng nghé Al, Machine Learning (hoc may) tiép
tuc dugc phat trién manh mé nhu vi bdo tai cac doanh
nghiép cho cac nganh nghé khac nhau nhu tai chinh ngan
hang, du lich, y té va gido duc. Cling véi cac cdng nghé nhu
xt I dnh, nhan dang khudn mit,... thi su phat trién cda cac
trg li do tu déng da cé moét vi thé I6n trong thé gidi cia ML.

Pau Thi Huyén', Vit Xuan Thanh', Nguyén Thi Huong',
Lé Duc Duy’, Khuit Thu Trang’, Vii Thi Tuyét Mai*

Hoc mdy da giup mdy tinh thuc hién dugc nhiing céng viéc
ma may tinh tudng nhu khéng thé nhu phan tich di liéu
trong hang triéu buc anh, bat chudc giong noéi va chir viét
cUa con ngudi déng thaoi tra 16i tu dong véi con ngudi.
Tham chi ngay cé sang tac nhac, tha hay truyén.

Nhém tac gid st dung cac phuang phap dé tién hanh
nghién ctu nhu: khado sat hién trang, phan tich hé théng,
nghién ctu cac phuong phéap hoc c6 giam sat cia hoc mdy
va lua chon mét phuong phéap phu hop dé ap dung vao bai
toan, st dung cong cu lap trinh va ngon ngd lap trinh
Python dé cai dat chuong trinh.

Nhom nghién ciu dua trén cac doi tugng trung tam la
sinh vién va cac ¢6 van hoc tap ctia khoa Céng nghé théng
tin, trudng Pai hoc Cong nghiép Ha No6i. Pham vi nghién
ctu la trong khoa Cong nghé thong tin, truong Pai hoc
Cong nghiép Ha Noi.

2. D01 TUGNG VA PHUONG PHAP NGHIEN CUU

Chatbot trong linh vuc hoc may

Trong linh vuc hoc may, Chatbot hay cac c6é nang trg ly
4o déu dugc quy chung vé mot loai tai liéu do la Question
and Answwering system. D&i vGi cac hé chuyén gia nhu
vay, cdng viéc can lam:

Phan loai cau hoi

Mapping cau tra |Gi (Trich chon tai liéu lién quan)

Trich xuat cau tra 15

Viéc phan loai cau hoi la budc khé nhat trong hé thong
hoi dap. Tuy nhién, nhu chinh cai tén cla no, ban c6 thé
chuyén bai toan nay vé cac bai toan phan 16p da biét dén.
Dén day, co |é ban da hinh dung ra chatbot khéng hé kho
nhu nhiing gi ban biét phai khong nao?

Gidi thiéu vé Keras

Ké tir nam 2012 khi Deep learning c6 nhiing budc dét
pha 1én, hang loat framework hé trg Deep learning ra doi.
Cac thu vién deep learning thudng dugc ‘chng lung’ bai
nhiing hang cong nghé |6n: Google (Keras, TensorFlow),
Facebook (Caffe2, Pytorch), Microsoft (CNTK), Amazon
(Mxnet), Microsoft va Amazon ciing dang bat tay xay dung
Gluon (phién ban tuong ty nhu Keras).

Sau day la mét vai théng ké dé moi ngudi c6 cai nhin
téng quan vé cac thu vién hay dugc st dung nhat:
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Nhiing so sanh gan day chi ra rang Tensorflow, Keras
and Caffe la cac framework dugc sir dung nhiéu nhat. Tuy
nhién, Keras c6 cu phap don gian, dé st dung hon
Tensorflow rat nhiéu. Keras dugc coi la moét “high level” véi
phan “low level (con dugc goi la backend) cé thé Ia
Tensorflow, CNTK, hodc Theano.. V&i APl bac cao, dé su
dung, keras giup ngudi dung xdy dung cac deep learning
model mét céc don gian. Vi vay phan nay ching t6i sé su

dung Keras.

Ban c6 di liéu, ban muén may tinh hoc dugc cac moé
hinh model tur dit liéu, sau d6 dung mé hinh day dé du
doén dugc cac dit liéu méi. Cac budc ca ban huan luyén

mot moé hinh neural network trong keras gém cac budéc:
e Xay dung bai toan
e Chuan bj dir liéu (dataset)
o Xay dung model (network)
e Hudan luyén mé hinh
e Danh gid moé hinh
Xay dung bai toan

DE tai bai toan la xay dung hé théng tra I5i tu déng tng
dung hoc méy nén Input cla bai todn sé la cau hdéi dang
text.Va Ouput ching ta can tim la cau héi input dé nam
trong bo cau hdi nao trong co s& dir liéu. Tl d6 sé lay ra

response dé tra 13i cho ngudi dung.

Tuy nhién, méay khong thé doc dugc ngdn ngl dudi
dang chir (text) ma ching ta phai ma hoa né vé dang sé. Vi
vay, trudc tién chung ta can phai tién xt ly ngén ngir tu
nhién, ma héa ching vé dang tui ti (vecto) dé phu hgp cho

viéc trainning.
Chuan bi dirliéu

Mot bo dit liéu training da nhiéu va chuén chinh c6 thé
nang cao do chinh xac lén rat nhiéu. Nhom nghién ctu
dinh nghia cau truc di liéu ma chung téi thu thap duac

theo dang json dudi day:
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Trong d6:

e tag la nhan 16p cho néi dung nhap clia ngudi dung

e patterns - mau cau dau vao dugc trainning dé phan
I16p

e responses - cac cau tra I6i dugc mapping (trich chon)
dé héi dap nhing cau hai trudc d6 clia ngudi dung.

X ly ngén ngit tu nhién

Pau tién, tao mot tai tU chda tat ca cac tur c6 thé ¢
trong tat ca cau hdi trong Data trainning. Nhiing ti dé co
thé 13 tur riéng 1& hodc ti c6 nghia dugc ghép lai véi nhau.
Tui tUr dugc dénh s6 theo thi tu tu dién, tuy nhién da dugc
loai bd nhiing ky tu khéng cé nghia nhu la ddu chdm, dau
héi,...

Gid sU tui tU cda chidng ta c6 dang nhu sau:

xin |chao |ban [c6 |ai |6 |day |khdng

Bay gid chung ta chuyén cac mau cau hoi trong data vé
dang tui tu. Vidu:

thits  |xin |chao |ban [c6 |ai |6 |ddy|khong]|.

o
o
o

0 |0

o
o
o
o
o

xinchao |1 |1 0

chaoban [0 |1 1

o
o
o

0 |0

o
o
o
o
o

Va nhu thé, tat cd mau cau hoi trong di liéu cda ching
ta da dugc chuyén thanh sé.

Ti€p theo, ching ta dua vao mot cau hoi, ching ta phai
xem xem cau hoéi d6 thudéc mau cau hoi nao trong cac bd
data trainning ma ching ta da lam. Nhung trudc tién, cau
hoi nay cing phai dugc biéu dién thanh dang tui ti dé so
sanh. Qua trinh so sdnh cau hoi dua vao véi nhiing cau héi
trong data thuc chat la qua trinh so sanh hai b vecto. Va so
sanh nhu thé nao, thi chung ta sé xay dung mé hinh dé so
sanh.

Xay dung model

Vi input clia model & dang text nén ta nghi ngay dén
Neural Network (mang noron nhan tao). Mac du Keras c6
ho trg sdn cho chung ta classification_model() cho cac bai
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toan phan loai classification nhung trong bai nay chung toi
sé gidi thiéu dén cach xdy dung model biang Sequential
Model.

G day, ta sé s&t dung mo hinh mang noron truyén théng
(chiing téi da gidi thiéu & chuong 2) vdi cu truc 3 16p dé
xay dung model.

e L6p thd nhat 1a 16p input gém 128 mang noron, di
liéu dau vao ctia mang noron chinh bang d6 dai cta cau
hdi trong data trainning hay néi mét cach don gidn input
bang kich thudc cta tui tu. Tuy nhién, di liéu dau vao cla
minh la d{r liéu tho (dang text) nén trudc khi dua vao model
thi phai tién xt ly dir liéu nay sang dang s6 (phan xt ly
ngdn ngll tu nhién da noi qua) dé mang noron co thé chay.
& budic nay chiing téi st dung ham kich hoat 13 relu.

e LGp thd hai la hidden layer gém 64 noron véi ham
kich hoat |a Relu (tuong tu nhu l6p 1).

e LGp tha 3 la 16p output vé6i dau ra la s6 classes (s6
“tag” trong bd dif liéu ma ching téi dua vao (file data.json
noi trén). Méi dau ra tuong tiing véi mot s6 a% bat ky va
téng tat ca dau ra la bang 100%. Dén day, ching ta sé xét
xem la dau ra nao co sé lugng % Ién nhat thi dau vao cla
minh sé thudc I16p d6. Va G day, ching ta st dung ham kich
hoat la softmax.

Trong mang noron, & mdi layer sé thuc hién hai buéc:
tinh t8ng tuyén tinh cac node & layer truc va thuc hién
activation function (vi du sigmoid function, softmax
function,...).

3. KET QUA VA THAO LUAN

Sau khi xay dung dugc model, ching ta tién hanh viéc
huén luyén mé hinh bing cac di liéu ching ta da chuan bi
va xU ly sang dang sé. Khi da huan luyén xong, kiém tra mé
hinh bdng cach dua cau héi can hoi vao dé test.

P 2 . N
Két qua dat dugc sau khi chay chuong trinh nhu sau:

¥ Bot - =

You: xin chao -

Bot: chao ban

You: phuong thic tuyén sinh cda trudgng minh 1a gi a

Bot: Hién tai khoa cong nghé théng tin cda Trudng Bai hoc Cong Ng

hé&p Ha NGl ap dung 3 hinh thuae tuyén sinh: Tuyén thang,Xét tuyén t

hi sinh doat giai hoc sinh gidi cap 1inl:,-"l}_|mm phd, thi sinh cé chdng

chi quéc t& va xét tuyén dua vao k&t qua thi t8t nghiép 2021. P&l va
i ngudi nudc ngoal thi d3 tét nghiép THPT (tudgng dudng trinh 46 TH

PT cia Viét Nam) va dat trinh dd Tiéng Viét béc 4 theo khung nang |
uc Tigng Viét danh cho ngudl nudc ngoal

You: khoa céng nghé théng tin cd may nghanh

Bot: Khoa cong nghé thang tin co 4 nganh hoc bao gom: nghanh Coé
ng nghé& théng tin, nghanh H& théng thdng tin, nghanh Khoa hoc ma
y tinh, nghanh K¥ thuat phan mé&m. V& chuogng trinh hoc: 3 nghanh c
ang nghé théng tin, hé thong théng tin, khoa hgc may tinh cé chudan
g trinh hoc tugng dudng nhau. Chi céd nganh k¥ thuat phan m2&m la c

4. KET LUAN VA KIEN NGHI

Thong qua qua trinh nghién cdu, nhom tac gia da tim
hiéu vé hoc may (Machine learning), phan loai hoc may
thanh hai nhédm chinh: hoc c6 gidm sét va khéng c6 gidm
sat. TU d6 tim hiéu dugc mét s6 phuong phap hoc cé giam
sat trong Machine learning va Uing dung mét thuat toan cu
thé 1a Mang noron truyén thdng nhiéu I6p dé xay dung hé
théng tra 1oi tu déng.
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