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TOM TAT

Chatbot 1a mét hé thong giao tiép twong tdac véi con nguoi bang cdc phirong phdp hoc may,
thyrc hién cugc tro chuyén théng qua mét giao dién dudi dang tin nhan hogc am thanh. Trong thoi ki
chuyén doi sé ngay nay di tao diéu kién dé chatbot ting toc nhanh chong va tqo ra mét hé thong
nhiéu logi bot twong tw hé sinh thai ing dung nhur trong viéc cham séc khach hang nhw cung cdp
thong tin san phdam, duwa ra cdc théng tin goi y; quan |i hang ton, sap xép lich, tra cizu di liéu y té,
cham séc sirc khée. Trong bai bao nay, chiing tdi nghién cizu xay dwng mét hé thong chatbot cé kha
ndng hoé tro i van thdng tin hoc vu cho sinh vién bang céch tiép can két hop cac ki thudt gom cum
KNN, mang noron, mé hinh tiii tir va phiong phdp thong ké TF-IDF. Bang cach két hop cac ki thudt
may hoc ciing nhu gom cum, ching toi da xdy dung dwoc mgt md hinh tinh todn cung vai mgt hé
thong tiwong tir chatbot dé hiéu va tra loi nhing cau héi vé thong tin hoc vu.

Tar khoa: Chatbot; thuat todn KNN, ngdn ngir ty nhién; mang noron

1.  Giéithiéu
1.1. Khai ni¢gm
Chatbot 1a mot hé théng trao d6i thong tin giira ngudi va may theo mot quy chuan nhat
dinh, théng tin trao doi trong chatbot cé thé bang ngén ngi noi, ngdn ngit viét hoac ki hiéu.
Chatbot gitip cho nguoi st dung tiét kiém duoc thoi gian, tiét kiém chi phi trong viéc
g dung vao cac hé thdng chiam séc khach hang, hay nang cao ning suét lao dong hay tham
chi chiam séc doi séng con ngudi. Hé théng chatbot duoc phan chia thanh céc loai chinh nhu
sau:
e Chatbot gitra con ngudi V4i con nguoi;
e Chatbot gitra may tinh vgi may tinh;
e Chatbot gitra con ngudi va may tinh.

Cite this article as: Pham Nguyen Huy Phuong, Vu Thanh Nguyen, Nguyen Thi Dieu Hien, & Bui Cong Danh
(2021). A model of a consulting assistance system for academic service in higher education. Ho Chi Minh City
University of Education Journal of Science, 18(6), 1146-1160.
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Nhu chung ta d3 biét, mang x& hoi 16n nhat thé gisi Facebook da gigi thiéu vé mot nén
tang trao ddi tin nhin vao nim 2016, v6i nhiéu vu diém vuot tréi nhu nén tang than thién
hon, lién két nhiéu hé thong va cho phép chiing ta c6 thé tao riéng cho minh mét hé thong
chatbot. Theo cac nghién ciru gan day, tai Trung Quédc, WeChat 1a don vi tién phong trong
linh vyc nay giéi thiéu hé thng chatbot Xiaoice — Chatbot kha hoan thién tir ndm 2013 va
dang ng dung hiéu qua trong nhiéu linh vuc trong doi séng.

C6 thé noi, Chatbot trong thoi ki chuyén doi sb ngay nay khong chi 1a dua trén kich
ban d4 sip xép truéc ma con dugc phét trién dya trén nén tang tri thdng minh nhan tao va
may hoc, chiing ¢ kha nang tu hoc va ty phét trién cho pht hop vai thuc té. Nhiéu nha phan
tich va du bao ciing nhu cac cong ti cdng nghé hang dau nhu Alphabet, Microsoft, IBM. ..
déu dua ra dy doan Chatbot s& thong tri linh vuc dich vy khach hang trong thoi dai ngay nay
dac biét la trong thoi ki khung hoang bai dich bénh Covid-19. Vi nhu nhu, theo (Pham,
2012) cho biét h¢ thdng chatbot da hinh thanh va ra doi tir cach day rat 1au. Cy thé, vao nam
1950, ¥ tuong cua Turing 1 dua ra mot thiét bi thdng minh sé& thay thé con nguoi thuc hién
nhu cau trao doi thdng tin, tir &6 gitp hinh thanh nén tang cho cudc cach mang vé hé thong
chatbot. Tiép theo d6, Eliza 1a chuong trinh chatbot dau tién duoc phét trién nam 1966 véi
mong mudn duoc tao ra dé try thanh nha tri liéu tu dong tra 10i cac cau hoi don gian véi cac
C4u tric cau xac dinh. Hon thé nita, cong trinh ciia nhém tac gia (Nguyen, & Truong, 2015)
gidi thiéu mot phuong phap hd trg cong tac tu van tuyén sinh bang cach sir dung ki thuat
hoc may SVM két hop véi hé théng tin nhan vian ban. Ung dung caa nhém tac gia da mang
lai nhitng hiéu qua trong cong tac tu van nhu tiét kiém duoc nhan luc, thoi gian va hé théng
tra loi tu dong, tuy nhién, cdng trinh nay con nhiéu han ché nhu chua thu thap dugc cac
ngudn cau hoi trén hé théng khac. Gan day, nhom tac gia (Do, & Hoang, 2019) da gidi thiéu
cong trinh xay dyng hé thong chatbot hd trg sinh vién nganh céng nghé thong tin trong viéc
tiép can xu hudng cong nghé trong linh vuc chuyén nganh, ki ning nghé nghiép ciing nhu
phuong phép hoc tap & bac dai hoc. Trong cong trinh nay, nhém tac gia sir dung két hop
nhiéu phuong phap nhu k-lang giéng, mang no ron, rimg ngau nhién va may véc to hd trg
dé huan luyén, phan I6p van ban, tach tir, tim cau tra 16i phd hop tir viéc dit cau hoi bang
giong néi cua sinh vién thdng qua hé thdng chatbot, két qua thuc nghiém caa cdng trinh nay
cho két qua do chinh xéac kha cao.

1.2. Hé théng chatbot
Kién tric co ban caa mot hé théng chatbot bao gdm céc thanh phan co ban nhu sau:
e Cosodu liéu,
e Lo&pung dung,
e Quyén truy cap vao cac API va giao dién d6 hoa ngudi dung.
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Co s6 dir liéu: La noi luu trir c&c loai thong tin, dir liéu hoac ndi dung.

Tang &ng dung: Cac giao thirc trong tang nay dugc ding dé trao ddi thdng tin giita
cac chwong trinh chay trén may ngudn va may dich. Tang ndy ¢ vai tro nhu 13 noi xtr |f cac
y&u ciu cua céc loai tng dung khac nhau.

Giao dién lap trinh ing dung: 12 mot giao dién ma mot hé thdng may tinh cho phép
cac dich vu cd thé duoc tao ra tir cac chuwong trinh khac.
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Hinh 1. M6 hinh Chatbot (Truong, & Ngo, 2014)
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1.3. Phan loai

Chatbot kich ban (Scripted chatbot): 1a chatbot ¢6 hanh vi dwgc xac dinh bai cac tiéu
chuan, quy luat, trinh tu. Tai mdi budc trong cudc trd chuyén, ngudi ding cé thé thiét ké cac
trinh ty nhat dinh theo nhu cau sir dung trong cac ngir canh khéc nhau.

Chatbot théng minh (Intelligent Chatbot): 1a chatbot dwgc xay dung dua trén nén tang
cac ki thuat cia may hoc. Chung cho phép ngudi ding cai thién linh hoat hon vé dau vao cé
thé thu nhan dau vao ty do dudi cac hinh thic sau: vin ban, giong néi va ciing khong gidi
han cac dang dau vao khac néu né co y nghia.

Mgt sé ing dung trién khai chatbot

Subot: Subot hay goi la trg Ii ao trén Subiz, 1a mot tng dung trén Subiz gidp ty dong
hoa két ndi Tra 1oi va Hoi thong tin khach hang. Tir 6, doanh nghiép sé ting tuong tac voi
khéch hang 24/7 ma khdng bi phu thugc vao con ngudi, chuyén doi khach hang tiém ning
bang viéc xin thong tin va xac dinh cac yéu cau cu thé. Ban (Agents) c6 thé xay dung nhiing
kich ban c6 sin cho Subot hoat dong nhu: Ty dong tra loi khach hang; Hién thi dang nhan
tin; Hoi thong tin lién hé cua khach hang. Ngoai ho tro Android Wear, con ¢6 mét ting dung
Assistant cho i0S va dong loa thong minh Google Home ciing s& hitu Google Assistant.

Simsimi: Simsimi 1a tng dung chat tu dong rat tha vi trén di dong. Puoc vao nam
2002, ISMaker — mot phét trién phan mém tai Han Quéc da dua ra y twong don gian nhung
kha manh m&. Ho mudn tao ra mot ang dung dau tién c6 kha nang dua tin theo dang chatbot
duoc dong gop bai cong dong. Vi vay, Simsimi duoc ra doi voi giao dién chd ga con mau
vang cuc ki than thién. Nguoi dung c6 thé trd chuyén hozc hoi tng dung Simsimi bét ¢t cau
hoi ndo va no s& thong qua co so dir lidu dé dap lai mot cach ngau nhién. Y tuéng ban dau
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ctia nha phat trién 13 mang dén nhitng tiéng cuoi va niém vui mdi khi co ngudi sir dung
Simsimi, diéu d6 duoc néu trong bai viét trén blog cua tac gia, va thoi gian sau tng dung
nay da phat trién nhanh chéng tro nén phd bién rong rai véi hang triéu nguoi ding tai cac
qudc gia nhu Han Quéc, Thai Lan va An Do.

Miki: 1a mot loai chatbot trén nén tang Facebook. Chatbot nay hd trg nhiéu tinh ning
cha yéu vé trén cac loai linh vuc giai tri, tra ctru va hoc tap. Ung dung Miki c¢6 vu diém gidp
ngudi str dung khong can phai cai dat thém bat ki tng dung nao, chi can bat Messenger va
trao d6i thdng tin véi chatbot thi ¢6 thé sir dung duoc trong viéc tra tir dién Anh Viét, tra cau
song ngit Anh Viét ciing nhu dich doan van ban ngan.

1.4. Pé xudt gidgi phap chatbot trd 167 tir van hoc vu

C6 thé noi, chatbot tré thanh mét hién twgng mai trong viée day manh chuyén doi sé
trong tat ca cac nganh nghé, doanh nghiép va xa hoi. Viéc sir dung chatbot trong cac linh
vuc nhu tiép thi, quang céo caa doanh nghiép sé dé dang hon va tiét kiém chi phi. Bén canh
d6, nguoi dung ciing cam thay himg tha hon va khdng con cam giac nhu dang phai bat budc
tuong tac v4i quang cao. Phi hop véi da s6 ngudi ding va rat nhiéu linh vuc, néu nhu trudc
day, chatbot chi1 yéu trong cac nganh nghé nhu ban 1¢, nha hang, bat dong san... thi gio ngay
ca céac linh vuc cung cap dich vu, ha ting, gido duc, du lich, cham séc stc khoe ciing c6 thé
stir dung chatbot. Khéng chi dirng lai viéc dap tng cho cac doanh nghiép 16n véi luong dix
liéu ngay cang tang, chatbot con phu hgp cho moi mé hinh doanh nghiép bai sy linh hoat,
dé diéu chinh theo nhu cau. Sir dung chatbot nham tiép can ngudi dung 24/7, dua ra nhiing
phuong an nhanh chéng, do chinh xac cao, giam thiéu nhan cong trong linh vuyc tu van, hd
trg khach hang. Tir d6, chatbot 1a cong cu hd trg thuc day doanh sb, nang cao hoat dong
cham soc khach hang, phat trién thuwong hiéu tot nhat cho doanh nghiép trong ki nguyén mai.

Trong bai bai béo nay, ching tdi trinh bay hé thng chatbot hd tro trong cong tac tu
van hoc vu tai cc co so gido duc dai hoc bang cach két hop xir Ii ngdn ngit tu nhién va mot
s6 thuat toan nhuw BOW, TF-IDF, ANN, KNN vao hé thong dé c6 thé phuc vy nhu cau tim
kiém théng tin mot cach truc quan cho sinh vién, giang vién va céc bo phan ¢ lién quan. Két
qué thuc nghiém trién khai thuc té cho sinh vién Truong Pai hoc Cong nghiép Thuc pham
Thanh phé H6 Chi Minh va cho két qua tét hon so véi cac phuong phap tiép can trude day.
2. Vat liéu va phwong phap nghién ciru
2.1. MO0 hinh tai ter

Trong thuc té tng dung, v&i mot vian ban thi vector dic trung s& ¢ dang nhu thé nao,
ching ta c6 thé dua cac loai van ban khac nhau vé dang vector nao cho phu hop va theo
nhiéu phuong phép nghién ctru trudc day sir dung mé hinh tdi tir phd hop nhat véi van dé
néu trén. M hinh tdi tir 12 mot biéu dién don gian duoc sir dung trong xir |i ngdn ngir tu
nhién va tim kiém thdng tin. Trong mo hinh nay, mét vian ban duoc biéu dién nhu 14 thi cia
cac tir ciia no, khong quan tam dén ngir phap va tham chi ca tha ty. Vi du, cho hai doan van
ban “nganh hoc A c¢6 diém chuan cao hon nganh hoc B” va “nganh hoc B ¢ diém chuan cao
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hon nganh hoc A” dugc biéu dién giéng nhau trong ngit canh md hinh tai tir.

Theo nhém tac gia (Do, & Tran, 2014) cho biét md hinh tdi tir 12 mot mé hinh phd
bién cho biéu din dir liéu duéi hinh thirc vin ban. Qué trinh trich xuit dic trung cua mot
van ban bao gom tach tir va dém sb Ian xuit hién cua cac tir trong van ban. Nhu vay, mo
hinh tdi tir 12 mé hinh biéu dién vin ban nhu vector tan s xuat hién cua tir trong vin ban,
duoc sir dung phd bién hién nay trong vin dé phan 16p van ban thudc linh virc khoa hoc may
tinh. Trong do, tir dién duoc tao thanh tir tap tat ca céc tir trong tap dit liéu. Mdi tai liéu (c6
thé 1a cau, doan hoic van ban) trong tap dir liéu dugc biéu dién dudi dang vector ddc trung,
vector nay cd sé chiéu bang vai sb tir ¢d trong tir dién. Vi du, néu tap dir liéu co n tir thi
vector cua mdi tai liéu trong tap dit liéu s& c6 n chiéu, mdi tir khac nhau trong vin ban sé 1a
mot dic trung va tan s6 Xuat hién cia no trong vin ban 1a gia tri cia dic trung twong ung tri
thanh phan cua vector 13 tan s6 xuat hién cua tir trong tai liéu.

Ciing theo nghién ctu cua nhém tac gia (Do, & Pham, 2013) cong bé mé hinh tdi ti,
dir liéu van ban khdng c6 cau tricduoc biéu dién dudi dang véc to tan sé xuat hién cua tir
trong van ban, tap tir vung trong tap dit liéu cd thé 1én dén hang chuc ngan, tap cac di lidu
vian ban dugc chuyén vé dang mot bang cd sé cot (chiéu, tir vung) rat I6n. Bén canh dé, cong
trinh nghién ctu cia (Do, & Tran, 2014) cho biét nhuoc diém caa md hinh tui tir nam & chd
khong xac dinh dén sy dong nghia cua tir, diéu nay dan dén lam giam hiéu qua du doan 16p
duong hay 16p quan tam cua giai thuat k 1ang giéng trong phan 16p van ban va c6 thé cho két
qua vai do chinh xéac khdng cao.

Nghién cau cua hai tac gia (Do, & Pham, 2013) di dé xuat phan loai vian ban bang mo
hinh tdi tir va m6 hinh may hoc tu dong dua trén su két hop gitta phuong phap biéu dién vin
ban bang md hinh tdi tir va cac giai thuat xay dung tap hop cac mé hinh hoc tu dong nhu
Bayes tho ngdy ngau nhién (random multinomial naive Bayes (rMNB)), cay xién phan ngau
nhién don gian (random oblique decision stump (rODS). Céac giai thuat boosting méi duoc
dé xuat dya trén mé hinh co ban nhu cdy ngau nhién xién phan don gian, Bayes tho ngay
ngau nhién, cho phép phan 16p hiéu qua tap dir liéu nay. Két qua thuc nghiém véi tap dix lidu
thuc cho thay rang phuong phap dé xuat phan 16p rat hiéu qua khi so sanh véi céc giai thuat
hién co, dat duoc chinh xac 94,8%”.

Hon thé nira, theo nghién cau cua tac gia (Do, & Tran, 2014) cdng bd phwong phap
két hop ngit nghia vi md hinh tdi tir dé cai tién giai thuat k lang giéng trong phan 16p van
ban ngan. Trong bai bao nay, nhém tac gia da gisi thiéu tiép can tich hop ngir nghia voi mé
hinh tai tir nham cai tién hiéu qua du doan 16p duong cua giai thuat k lang giéng trong phan
I6p vin ban ngan. Két qua thuc nghiém véi tap dir liéu thuc cho thiy rang cac phuong phap
ctia nhom tac gia dé xuat cai thién du doan 16p duong hon 8% trong khi giam chua dén 1%
du doan 16p am cua giai thuat k-1ang giéng trong phan 16p vin ban c6 do dai ngan. Vi du sau
day minh hoa cach hoat dong cia mo hinh tui tir vai tap dir liéu van ban nhu sau:
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Bdng 1. Vi du vé tdp diz liéu van ban

STT Noi dung
Tai liéu 1 Diém chuan nganh duoc
Tai liéu 2 Chi tiéu nganh dugc
Tai lieu 3 Diém tring tuyén cac nganh
Tai liéu 4 Xét tuyén theo hoc ba

T tap dix liéu trong Bang 1, thu duoc tir dién gom {diém, chuan, nganh, duoc, chi, tiéu,
tring, tuyén, cac, xét, theo, hoc, ba}. Tir dién trén gom c6 13 tir, vay nén mdi tai liéu sau khi
véc to hda s& c6 13 chiéu. Tan sé xuat hién cua cac tir dugc thé hién nhu trong Bang 2.

Bdng 2. Biéu dién tdp dir liéu bang mé hinh tai tor

STT  diém chudn nganh  dwoc chi tieu  trang tuyén cac  xét theo hoc ba

Tai 1 1 1 1 0 0 0 0 0 0 0 0 0
lieul

Tai 0 0 1 1 1 1 0 0 0 0 0 0 0
liu 2

Tai 1 0 1 0 0 0 1 1 1 0 0 0 0
lieu 3

Tai 0 0 0 0 0 0 0 1 0 1 1 1 1
lieu 4

Ta c0 cac vector tur cac tai ligu trong bang 2 nhu sau:
e Vector cua tai liéu 1: (1,1,1,1,0,0,0,0,0,0,0,0,0)
e Vector cua tai liéu 2: (0,0,1,1,1,1,0,0,0,0,0,0,0)
e Vector cua tai liéu 3: (1,0,1,0,0,0,1,1,1,0,0,0,0)
e Vector cua tai liéu 4: (0,0,0,0,0,0,0,1,0,1,1,1,1)
2.2. Kithudt TF-IDF
Khéi niém Term Frequency-Inverse Document Frequency, viét tit 1a TF-IDF, thu duoc
thong qua théng ké mirc 6 quan trong caa tir trong mot van ban, ma trong van ban dang xét
nam trong mot tap hop nhiéu vin ban dang xem xét. Gia tri TF-IDF tang twong ng vai s6
lan mot tir xuat hién trong tai liéu, nhung thudng dugc bu dip bang tan sb cua tir trong kho
van ban, giup diéu chinh thuc té 1a mot s tir xuét hién thuong xuyén hon noéi chung. Gia tri
TF-IDF cua tir t ddi vi van ban d trong tap van ban D 1a:
Tfidf(t, d, D) = tf(t,d) * idf(t, D)
Véi: - df(d, t): s6 luong van ban trong tap D ¢6 chira tir t.
Céc tir ¢6 gia tri TF-IDF cao 1a nhiing tir xuat hién nhiéu lan trong vian nay va xuat
hién it trong vin ban khac, viéc nay gilp ching ta loc ra nhitng tir phd bién va gii lai nhitng
tur cO gia tri cao, nghia la tir khda cua van ban do.
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2.3. Neural network
Neural 1a mé hinh toan hoc mé phong noron trong hé thdng than kinh ciia con ngudi. M6
hinh biéu hién cho mét sé chirc ning ciia noron than kinh con ngudi duge mé ta nhu Hinh 2

noro

Model toan hoc

Wi

(3] + >y

Hinh 2. M hinh day than kinh noron

Tinh chét truyén di cua thdng tin trén neuron, khi neuron nhan tin hiéu dau vao tir cac
dendrite, khi tin hiéu vuot qua mot ngudng thi tin hiéu sé duoc truyén di sang neuron khéc
theo soi truc. Neural cia model toan hoc ¢ day ciing duwgc moé phong tuwong tu nhu vay. Cong
thue tinh output Y sé nhu sau:

y=a (Wix! + w?x? + w3x® — 0) (1)
véi: . tin hiéu output

xt, x2, x3: tin hiéu input

wh, w?, wi weight

0: nguong threshold

a: activation function

Thuc té threshold trong pham vi toan hoc c6 thé mang dau (+) va (-), dua trén cong
thae (1) dua vao cong thac bias: bias = b = - 6. Suy ra dugc cong thuc sau:

y=a (Wlx1l + w2x2 + w3x3+ b) 2
voi: b: bias

Mot mang no-ron la mét tap hop cac nat ndi véi nhau, mé phong mang no-ron than
kinh ctia ndo nguoi. Mang no-ron nhan tao dugc thé hién thong qua ba thanh phan co ban:
mé hinh ctia no ron, ciu trac va su lién két gitra cac no ron. Trong nhiéu truong hop, mang
no-ron nhan tao la mot hé théng thich tng, tu thay doi cau trac cua minh dua trén cac thong
tin bén ngoai hay bén trong chay qua mang trong qua trinh hoc.

bias

Xg
Xr
Nz
X
" A1 S22
Input Layer JT Hidden Layer Output Layer

Hinh 3. Mang noron than kinh
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Kién trac chung caa mot ANN gom 3 thanh phan d6 la Input Layer, Hidden Layer va
Output Layer

Mot s6 cach thac thuc hién thuat toan hoc: Hoc tham s, hoc cAu trac. Hai van dé nay
¢6 thé duoc thyc hién dong thoi hoac tach biét. Néu cac mé hinh, ham chi phi va thuat toan
hoc dugc lya chon mét cach thich hop thi mang ANN s€ cho két qua co thé vo cang manh
mé va hiéu qua.

S Activation
function

~ Predicted

(
1
1
: Y class label
1

Net input Unit step
----- function function
) ' Weight

Input  coefficients
values

Hinh 4. Céc thanh phan cia ANN

Inputs (Pau vao): Mdi Input twong tng véi 1 dic trung caa dir liéu. Vi du nhu trong
g dung ctia ngan hang xem xét c6 chap nhan cho khach hang vay tién hay khéng thi mdi
input 1a mot thude tinh caa khach hang nhu thu nhap, nghé nghiép, tudi, sb con...

Output (Pau ra): Két qua cua mot ANN la mot giai phap cho mot van dé, vi du nhu
Véi bai toan xem xét chap nhan cho khach hang vay tién hay khong thi output I3 yes/dong y
hoic no/khdéng dong .

Connection Weights (Trong s lién két): Pay la thanh phan rat quan trong cia mot
ANN, né thé hién muc d6 quan trong, do manh cuaa dit liéu dau vao d6i vai qua trinh xu Ii
thong tin chuyén doi dir liéu tir layer nay sang layer khac. Qua trinh hoc caa ANN thuc ra la
qua trinh diéu chinh cac trong s6 Weight cua cac dir liéu dau vao dé co duoc két qua
mong mubn.

Summation Function (Ham tong): Tinh tong trong sé cua tat ca cac input duge dua
vao mdi no-ron. Ham tong caa mot no-ron déi voi n input duoc tinh theo cong thirc sau:

n
Y = ZXiWi
i=1

Transfer Function (Ham chuyén d6i): Ham tong ciia mot no-ron cho biét kha ning
kich hoat ctia no-ron d6 con goi la kich hoat bén trong. Cac no-ron nay c6 thé sinh ra mot
output hoic khong trong mang ANN, néi cach khac rang cé thé output ctia mot no-ron cé
thé duoc chuyén dén layer tiép theo trong mang no-ron hoic khong. Méi quan hé giira ham
t6ng va két qua output dugc thé hién bang ham chuyén doi.

2.4. Thugdt toAn KNN cho chatbot

Mot trong nhimg phuong phap may hoc thudng duoc st dung dé phan 16p va tim kiém

van ban 13 k lang giéng.
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Giai thuat k-1ang giéng (KNN — K Nearest Neighbors) duoc Fix va Hodges dé xuét tir
nhitng nam 1952. Py 1a phuong phap rat don gian nhung ciing cho hiéu qua cao trong khai
mé dit liéu. Giai thuat k lang giéng va phuong phap danh gia hiéu qua phan 16p duoc mo ta
chi tiét trong tai liéu. Phuong phap k-lang giéng (tén khéc instance-based, lazy) rit don gian,
dé hiéu va thuong cho két qua tdt so véi cac phuong phap hoc khac. Giai thuat k 1ang giéng
khong cd qué trinh hoc, khi du doan 16p (nhan) cua phan tir dix liéu méi dén, giai thuat di
tim k lang giéng cua nd tir tap dit liéu hoc, sau d6 thuc hién viéc phan 16p phan tar méi dén.
Qué trinh phan 16p cua k 1ang giéng mat rt nhiéu thoi gian. Giai thuat wng dung thanh cong
trong hau hét cac linh vyc tim kiém thong tin, nhan dang, phan tich dit liéu, hoi quy (Do, 2017).

KNN la phuong phap dé phan 16p cac d6i twong dya vao khoang cach gan nhat giira
d6i twong can sap 16p va tat ca cac d6i tugng trong tap dit liéu. Do qué trinh tim kiém k phan
ttr 1an can cho méi phan tir méi, sau d6 phan loai duya trén luat binh chon sé déng (hoi quy
dua trén gia trj trung binh), 6 phtc tap caa qua trinh phan loai kha 16n va két qua phu thudc
vao viéc lya chon khoang cach sur dung.

Muc tiéu ciia cac bo may — hé thng tim kiém thong tin 1a tra vé cho nguoi ding k tai
liéu c6 do twong dong cao nhat so véi nhu cau thdng tin cia ho. Thyc té thi khi nguoi ding
thuc hién truy van ho khong biét dugce dau 1a k tai liéu phu hop véi nhu cau tim kiém cua
minh. Trong trudng hop nay, hé théng tim kiém sé& ¢b gang tra vé K tai liéu c6 do tuong dong
cao nhat so véi truy van tir ngudi ding. Trong bai bdo nay &p dung phuong phap KNN dé
rat trich k tai liéu c6 do twong ddng cao nhat véi truy van cta nguoi ding.

Vi du sau day minh hoa cach thac hoat dong cia phuong phap KNN.

[ O
-
0 0O 0O © 0
[ - SNe
O 0 O
[ O O
© O

Hinh 5. Minh hoa tdp diz liéu gom 2 16p
Thuat toan KNN ap dung vao bai bao dugc mo ta nhu sau:
e Buwdéc 1. Pé thuc hién bat ki thuat toan ndo, ching ta can tap di liéu. Vi vay, trong
budc dau tién caa KNN, ching ta phai tai dit liéu huan luyén ciing nhu kiém tra.
e Budc 2. Tiép theo, chling ta can chon gia tri cua k tirc 1a cac diém dit liéu gan nhat. k
c6 thé 1a bat ki s6 nguyén nao.
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e Budéc 3. i vai mdi diém trong dit liéu kiém tra, hay lam nhu sau:

- Tinh toan khoang cach giira di liéu thir nghiém va mdi hang dit liéu huan luyén voi
su tro gilp cua bat ki phuong phap nao cu thé 1a: Khoang cach Euclidean, Manhattan
hoic Hamming. Phuong phap phd bién nhat dwoc sir dung dé tinh khoang céch 1a
Euclidean.

Sép xép khoang cach trén theo thir ty ting dan.

Chon K hang dau tién tir mang da sap xép.

Chi dinh mét 16p cho diém kiém tra dya trén 16p thudng xuyén nhit cia cac hang nay.
Buéc 4. Két thic

Viéc tinh todn khoang cach gitta cac dbi tuong can phan 16p véi tt ca dbi trong trong tap
dit liéu huan luyén thuong duoc st dung vai cong thic tinh khoang cach Euclidean. Cho 2 diém
P1(x1, y1) va P2(x2, y2) thi khoang céach Euclidean distance s& dugc tinh theo cong thirc:

d = V(@1 —22)* + (y1 — 12)°

2.5. Dé xudt mé hinh tw vdn hoc vu

Hé thdng chatbot duoc xay dung véi muc dich ban du 1a dap (g nhu cac yéu ciu co
ban ciia mot hé thdng tur van hoc vu cho sinh vién tai Truong Dai hoc Céng nghiép Thuc
pham Thanh ph H6 Chi Minh hoic cac co so gido duc dai hoc. Dva trén md hinh mang
neuron nhan tao, mé hinh tdi tir va tng dung mé hinh hoc may nay dé xay dung tng dung
Chatbot hoi-dap. Két qua thuc nghiém mé hinh vai tap dir liéu thuc cho thiy phuong phép
ctia bai bao dé xuét 1a kha hiéu qua. Hé thdng chatbot thuc nghiém hoat dong cé hiéu suét
dang nhu Ki vong.

Hé thong chatbot véi dix liéu huan luyén kich ban héi thoai c6 sin, xay dung gidp
chatbot lay duoc thong tin/cau hoi tir phia nguoi dung. Chatbot xac dinh ciu tra loi gidp
ngudi dung cé thé tiép can truc quan hon voi nhitng cau hoi minh muén tim kiém. Co ché
hoat dong cua Chatbot nhu hinh 6.

(n : @)
Chat Client ChatBot s

©) AIT®
3 'T

.

Data NLP

(6)

Hinh 6. So d6 co ché hoat dong ChatBot
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Chu thich: ‘
(1) Nguoi dung co cau hoi dang van ban can tra loi
(2) Nguoi dung nhap doan cau hoi trén Chat Client
(3) Chatbot giri doan cau hoi vé may hoc
(4) Str dung NLP trich xuét cac thdng tin can thiét ciia nguoi dung va giri vé cho Chatbot.
(5) Yéu cau dix liéu cau tra 10i tir cac thdng tin can thiét da duoc xir Ii.
(6) Dit liéu cau tra 1oi dugc tra vé cho Chatbot
(7) Chatbot gui dir liu cau tra loi dén Chat Client
(8) Chat Client hién thi cau tra 1oi cho nguoi ding.
3. Két qua vathao luan
3.1. Két qud thec nghiém
3.1.1. Diz liéu theec nghiém
Gidi thiéu bo dir lieu: Bo dir liéu duoc thu thap va bién soan tap dir liéu tir website
sinhvien.hufi.edu.vn cua trudng dai hoc cong nghiép thuc pham bao gom 286 cau hoi va 293
cau tra 1oi lién quan dén cac van dé nhu tu van hoc vy, tham van hoc duong, ki nang mém,
chuong trinh dao tao, stc khoe, giéo duc...
3.1.2. Méi truong thuc nghiém
Pé danh gia hiéu qua cua hé thong chatbot dé xuat, nhom tac gia cai dit chuong trinh
bang ngdn ngit 1ap trinh Python. Bé dam bao tinh chinh xac ctua chuong trinh, chuong trinh
duoc chay thyc nghiém trén cac IDE Spyder3, Pycharm, Visual Studio Code ¢6 moi truong
1a anaconda3. Chuong trinh c6 st dung thu vién NLTK dé thuc hién buéc tach tir va biéu
dién céc cau hoi theo mé hinh tui tir. Thu vién Scikit-learn duoc sir dung dé tao bo phan 16p
KNN. Chuong trinh huan luyén mang noron nhiéu ting. Thi nghiém duoc chay trén may
tinh Acer Aspire 5 véi CPU Intel core i5-7200 2.5Ghz 64bit, RAM 8GB, cai dat hé diéu
hanh Windows 10.
- Cai dat pycharm, spyder3, visual studio code
- Moi truong Anaconda 3
3.1.3. Qué trinh thyc nghiém
Buéc 1. Xir Ii dit ligu vin ban dau vao
Input: Thé nao Ia cac hoc phan bt budc, tu chon
- Téach céc tur trong cau thanh tirng tir don str dung thuat toan Bow
- Str dung thu vién nltk dé gitip d trong viéc xu i
- Bang cac thu vién nhu nltk.wordtokennize, nltk.stem
- Loai bo céc ki ty khdng can thiét
- Chuan hoa vector.
Budc 2. Xur Ii phan thuat toan NeuralNet
- Str dung thu vién cia NN dé trainning va xac dinh dit liéu dau ra cho bai toén.

1156



Tap chi Khoa hoc Trwong BPHSP TPHCM Pham Nguyén Huy Phwong va tgk

Budc 3. Xuit ra output

Bot: :

* Hoc phan bat budc

- La cac hoc p chifa dyng nhitlng ndi dung kién thifc chinh y&u cla mdi CTOT va

bat budc h vién phai tich liy dat yu cdu d& dugc xét t&t nghiép.

* Hoc phan tu chon

- La hoc phan chifa dung nhunb ndi dung ki&n thic can thiét, nhung sinh wvién dugc

tu chun thru hudn ia trudng nhidm da dang héa chuyén mén hodc dugc tu chon
hoc phan quy ﬂlnh chu chuong trinh.

cac quy dinh FlHﬂb lién quan
tat dat 0 0
tin chi tu1 thiéu quy dinh cho

tugng &ng
&n tur chnn, nﬁu Phﬁnb dat sinh wvién cd quyEn dang ky hoc lai
on khdc ciing nhém nham dam bao
tich luv di =& tln ch1 cho nhnm tur chnn vig ng nhat thiét hec lai hec
phan tu chon chua dat néu d3 tich liy du s& tin chi cua nhém.

3.1.4. Két qud so sanh sé liéu giira Bow va TF-IDF
Pé danh gia mo hinh BoW véi KNN va TF-IDF véi KNN, nhém tac gia c6 sir dung
céc chi s6: k, Model, Distance Metric, Word Root, Accuracy dé so sanh.
Bdng 3. Bang so sanh sé liéu thudt toan bow va tfidf [6]

K Model Distance Metric Word Root Accuracy
1 BoW Jaccard Lem 64,50%
1 TF-IDF Cosine Lem 69,50%
1 BowW Jaccard Stem 70,50%
1 TF-IDF Cosine Stem 72,00%
5 BoW Jaccard Lem 71,00%
5 TF-IDF Cosine Lem 76,00%
5 BowW Jaccard Stem 70,50%
5 TF-IDF Cosine Stem 75,00%
10 BoW Jaccard Lem 68,00%
10 TF-IDF Cosine Lem 77,50%
10 BoW Jaccard Stem 69,50%
10 TF-IDF Cosine Stem 77,00%

C6 thé dé dang nhan thay duoc do chinh xac cua giai thuat TF-IDF ludn cao hon so
véi giai thuat Bow khi ¢ cuing s6 k. Trong d6 khi k bang 10 thi giai thuat TF-IDF c6 d6
chinh xéc cao nhét 1a 77,50% khi c6 word root 1a Lem.

3.1.5. Két qud so sanh s¢ liéu giiza ANN va KNN
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Hinh 8. So' dé md hinh hudn luyén phan I6p
Dé danh gia mé hinh cho bai toan, chiing tdi str dung cac chi sé:
Accuracy, k véi k=10, hidden layer.
Bdng 4. So sanh giira ANN va KNN
Céc chi s6 ANN KNN
Accuracy 83,22% 76,58%
Bang 4 cho thay thuat toan ANN hoat dong hiéu qua tot hon, c6 do chinh xac cao hon
thuat toan KNN.
3.2. Thdo lugn
Két qua thuc nghiém cho ching ta thdy do chinh xac caa ANN hiéu qua hon so véi
KNN nhung van con c6 nhiing tinh huéng ma hé thong dung ANN khéng thé tra oi cau hoi
¢6 d6 chinh xac chua cao thi hé thdng s& thong bao va luu vé hé thong chd quan tri vién cap
nhat cau tra loi cho cau hoi do. Khi so sanh vai thuat toan phan loai van ban khac nhau nhu
KNN, c6 thé thay thuat toan ANN c6 d6 chinh xac cao hon, két qua thuc nghiém ciing cho
két qua tét hon. Két qua vira trinh bay chua phai 12 két qua téi wu, nhung hi vong rang day
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s& 1a budc khoi dau thuan loi 1am tién dé nghién ciru dé thyc hién nhitng chwong trinh tra 15
tu dong van ban tiéng Viét tt hon nita trong tuong lai.
4. Kétluan

Trong bai bao nay, nhém tac gia trinh bay noi dung tu van cdng tac hoc vu tai co s&
giao duc dai hoc béng phuong phap xay dung Chatbot trén website tra loi ty dong cho sinh
vién cac cau hoi lién quan dén hoc vu, cac van dé vé ki ning séng, moi trudng, phuong phap
hoc tap. .. Chatbot tu vin hoc vu duoc tao dua trén tiép can s dung may hoc két hop vai md
hinh BOW va TF-IDF tao méot hé théng hiéu qua giai quyét kip thoi nhu cau cua sinh vién
va giang vién. Hon thé nita, nhom tac gia da thu thap va bién soan tap dir liéu tir website cua
Trudng Pai hoc Cong nghiép Thuc pham Thanh phd H6 Chi Minh bao gom 40 bo dir liu
hon 286 cau hoi va 293 cau tra 10i khac nhau. Két qua thuc nghiém cho thay hé thong da co
thé tra loi cac cau hoi ma nguoi dung hoi véi do chinh xac cao nhat la 83,45%.

< Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

% Loi cdm on: Nhom tac gid cdm on Truong Pai hoc Cong nghiép Thuc phdm Thanh phé
H6 Chi Minh da hé tror thuc hién cong trinh nay.
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ABSTRACT

A chatbot is a computer program or an artificial intelligence software that can interact with
users in natural language, automatically simulate a conversation via an interface in the form of a
message or sound. In the era of digital transformation, it has created conditions for chatbots to
accelerate quickly and create a system of many types of bots similar to the ecosystem in customer
care such as providing product information, offering suggestions, inventory management,
scheduling, and medical data lookup and healthcare. In this article, we built a chatbot system
capable of supporting academic counsulting for students by combining clustering method KNN,
neural networks, bag-of-words model, and statistical measure TF-IDF. By combining machine
learning and clustering techniques, we built a computational model with a chatbot system to
understand and respond to questions related to academic affairs.

Keywords: chatbot; KNN; Natural Language; Neural Networks
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