HQC VIEN CONG NGHE BUU CHINH VIEN THONG

8

i

PHAN QUANG THANH

NGHIEN CUU XAY DUNG CHATBOT TU VAN, HO TRQ NHAP
HQC TAI HOC VIEN CONG NGHE BUU CHINH VIEN THONG

PE AN TOT NGHIEP THAC ST KY THUAT

(Theo dinh huong trng dung)

HA NOI — 2024




HQC VIEN CONG NGHE BUU CHINH VIEN THONG

8

i

PHAN QUANG THANH

NGHIEN CUU XAY DUNG CHATBOT TU VAN, HO TRQ NHAP
HOQC TAI HQC VIEN CONG NGHE BUU CHINH VIEN THONG

Chuyén nganh: Hé thong thong tin
M3 s6: 8.48.01.04
PE AN TOT NGHIEP THAC ST KY THUAT

(Theo dinh huwong wrng dung)

NGUOI HUONG DAN KHOA HOC : TS. TRAN TIEN CONG

HA NOI - 2024



LOI CAM DOAN

Hoc vién Phan Quang Thanh, mi hoc vién B22CHIS005 xin cam doan dé an
t6t nghiép la cdng trinh nghién ctru cia riéng hoc vién dudi sy huéng dan cua TS.
Tran Tién Céng. Tat ca nhitng tham khéao trong d& an tot nghiép bao gdm hinh anh,
bang biéu, so lidu, va cac cau tir trich din — déu duoc ghi rd rang va day di ngudn

gbc trong danh muyc tai liéu tham khao.

Ha Ngi, ngay 28 thang 02 nam 2024
Tac gia dé an tot nghiép ky va ghi 18 ho tén

Phan Quang Thanh - B22CHIS005
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d5 va dinh hudng cho em trong sudt qua trinh hoc tip va thuc hién dé an tét
nghiép.

Duéi su huéng dan ciia TS. Tran Tién Cong, em di ¢ gang hoan thanh tot
nhit c6 thé dé an tot nghiép nay, tuy nhién trong qua trinh thyc hién khong thé
tranh duoc nhiing thiéu sét, em rat mong nhan duogc sy gop y cua cac thay/cod
trong hoi dong dé em hoan thién hon dé an tot nghiép nay.

Em xin chan thanh cam on!

Ha Ngi, ngay 28 thang 02 nam 2024

Hoc vién thuc hién
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MO PAU

Trong nhitng ndm gan day, tri tué nhan tao chung va chatbot noi riéng 1a mot
trong nhimg cong nghé phat trién manh mé& va cé nhiéu tng dung thyc tién trong
cudc séng cia ching ta. Tir viée c6 thé cung cdp dich vy, giai dap thic mic, xir 1y
yéu cau trong linh vuc chim séc khach hang, dén viéc c6 thé mang lai thong tin y
té, hd tro chin doan, diéu tri bénh trong linh vuc y té... Theo khao sat cua
Salesforce, khoang 23% cong ty dich vu khach hang hién nay dang tich hop chatbot
Al trong hoat dong van hanh cua doanh nghié¢p. Mgt khao sat khac caa TIDIO cho
thiy 62% doanh nghiép trén toan thé gidi dang co ké hoach ing dung chatbot trén
céc nén tang website ciing nhu cic trang mang xa hoi.

Trong linh vuc gido duc, nhu cau chatbot hién nay ddi voi cong tac tuyén
sinh, nhap hoc tai cac co s gido duc dang ngay cang ting cao. Diéu nay 1a do
nhirng loi ich ma chatbot mang lai nhu c6 thé ty dong tra 101 cac cau hoi thudng gip
cta thi sinh, hudng dan thu tuc hd so, gidy to can chuan bi, tu van lua chon chuong
trinh hoc, ting cudng twong tac voi thi sinh bang cach chatbot co thé giao tiép véi
thi sinh 24/7.

Do d6 hoc vién thyc hién dé tai “Nghién ctru va xay dung chatbot tu van, hd trg
nhap hoc tai Hoc vién Cong nghé Buu chinh Vién thong” nham tap trung nghién
ctru va xay dung hé thong chatbot gbp phan hd trg, ning cao chét luong, tiét kiém

thoi gian va chi phi trong cong tac tuyén sinh, nhap hoc tai Hoc vién.



CHUONG 1. TONG QUAN VE CHATBOT

Chuong 1 trinh bay tong quan vé hé thdng chatbot, dic trung ctia hé thong
chatbot khi trng dung trong linh vuc gido duc. Noi dung chuong 1 tap trung tim
hiéu téng quan vé hé thdng chatbot va dic trung ciia cong tac tu van, hd trg nhap
hoc, tir d6 chi ra nhitng vin dé can giai quyét, khic phuc va dé& xudt phuong
hudng giai quyét bai toan ung dung chatbot vao tu van, hd tro nhap hoc tai Hoc
vién Cong nghé Buu Chinh Vién thong.

1.1  Khai niém chatbot

Chatbot 12 mot dang tng dung phan mém nham mé phong giao tiép véi con
nguoi trong viéc thuc hién mot loat cac tac vu hoac giai dap thac méc. Chatbot
c6 thé duoc lap trinh st dung tri tu¢ nhan tao (Al) dé hiéu va phan hoi mot cach
linh hoat hon, trong khi mot s6 khac co thé hoat dong dua trén mdt bo quy tac cb
dinh.

C6 nhiéu dang Chatbot khac nhau, tir nhitng Chatbot don gian chi c6 kha nang
phan hoi cac cau hoi da dugc lap trinh sin, dén nhitng Chatbot phirc tap st dung
tri tué nhéan tao (Al), hoc may (ML) va xtr Iy ngén ngit ty nhién (NLP) dé tiép
nhan thong tin, phéan tich cau hoi va phan hdi chinh xac nhiing gi ma ngudi ding
mong mudn, ngoai ra Chatbot con c6 kha ning tu hoc hoi tir chinh nhitng cudc
trd chuyén véi ngudi dung dé dua ra cau tra 101 ngoai phan vung dir liéu duogc lap

di lap lai nhiéu lan.



Hinh 1.1: Minh hoa chatbot

1.2 Pic trung cha cong tac tw van, hd tro nhap hoc tai Hoc vién Cong
nghé Buu chinh Vién théng
Hoc vién Cong nghé Buu chinh Vién thong (PTIT) 1a mot trong nhiing
truong dai hoc cong l4p hang dau tai Viét Nam trong linh vuc buu chinh, vién thong
va cong nghé thong tin. Theo s6 liéu nam 2023, Hoc vién tuyén sinh dao tao 19
nganh voi tong chi tiéu 4345 sinh vién va du kién s& ting 1én thanh 22 nganh véi
téng chi tiéu 5200 chi ti€u trong ndm 2024. Bén canh d6 Hoc vién cling c6 cac
chuong trinh ddo tao chat luong cao, chuong trinh lién két qubc t& v6i nodi dung,
chat luong wu viét va loi thé d6i voi ngudi hoc. Vi vy cong tac tu van, hd tro nhap
hoc tai Hoc vién c6 mot sé diém dic trung sau:
® T6 chirc nhap hoc cho tan sinh vién thudng dién ra trong thoi gian ngin
(1-2 ngay).
® Cung cép cac bo tai liéu nhu sach huéng dan nhap hoc, dén céc video
gi6i thiéu chuyén nganh va co s vat cht.
® T6 chuc cac budi dinh hudng, tour tham quan trudng, va budi gidi

thiéu, giao luu véi cac cau lac bo, to chic sinh vién dé gidi thi¢u van



héa va mang ludi hd tro tai truong.
® Cung cap thong tin chi tiét vé cac chuong trinh hoc, co hoi nghé nghiép
sau khi t6t nghiép va cac méi quan hé véi doanh nghiép, giup sinh vién
hiéu rd va chon lya chwong trinh hoc pht hop véi nguyén vong va kha
nang cua ban than.
® Thong tin vé hoc bdng, cac chi phi lién quan trong qua trinh hoc tap va
hd trg sinh vién trong viéc xin hoc béng hay ché do chinh sach cho sinh
vién.
V6i s6 luong tan sinh vién nhap hoc rat 16n trong thoi gian ngan, cing véi viéc phai
cung cap nhiéu thong tin téi tan sinh vién do d6 cong tac tu van, hd tro nhap hoc tai
Hoc vién Cong nghé Buu chinh Vién thong khé c6 thé tranh khoi cac sai sot, trong
khi van can huy dong sé lugng 16n nhan luc tham gia, ton kém ca vé cong sirc va
thoi gian.
1.3 M0 ta bai toan

To chtic nhap hoc cho tan sinh vién 1a mot trong nhitng budc quan trong nhat
trong cong tac tuyén sinh hang nam tai Hoc vién Cong nghé Buu chinh Vién thong.
Tuy nhién, qua trinh nay thuong gip nhiéu khé khan va thach thac tir viéc kiém tra
cac loai gidy to, kinh phi nhap hoc cta tan sinh vién téi viéc cung cap thong tin,
tu van vé chuong trinh hoc, gidi thi¢u vé Hoc vién cling nhu cac cau lac bo, to
chure sinh vién dang hoat dong....

Vi s6 lugng tan sinh vién nhap hoc dang ngay cang ting qua cac nim, viéc xdy
dung chatbot tu van, hd trg cong tac nhap hoc gitip giam thiéu sai sot, tiét kiém cong
stic va thoi gian 1a viéc cap thiét.

Dudi day la mot ) yéu cau cu thé cua chatbot tu van, hd trg nhap hoc tai Hoc

vién Cong nghé Buu chinh Vién thong:

« Tra 10i cac cAu hoi thudng gap cia thi sinh: Chatbot c6 thé dugc st dung dé
tra 10i cac cau héi thudng gip cua thi sinh vé cac loai gidy to, kinh phi can
chuan bj dé nhap hoc.

« Hb trg dang ky chuong trinh chét lugng cao, lién két qubc té, tiéng Anh:



Chatbot c6 thé duogc sir dung dé hd tro thi sinh ding ky thi tiéng Anh, ding
ky hoc chuong trinh chat lugng cao, bao gdm nhap théng tin, ndp ho so,...

« Tu van cac hoat dong khac: Chatbot c6 thé cung cap thong tin vé cac cau lac
b0, hd trg sinh vién ghi danh tham gia cau lac bd mong mudn, cung cap thong
tin vé nha cho thué, quan an, cura hang tién loi... quanh khu vuc Hoc vién.

« H) trg ché do chinh sach sinh vién: Chatbot c6 thé cung cip thong
tin vé& cdc loai hoc bong, ché d6 mién giam hoc phi, ky tuc x4 cho
sinh vién...

V61 hudng nghién ctru va xay dung chatbot tu vén, hd tro tuyén sinh, nhap hoc mot sb
co s gido duc tai Viét Nam da trién khai thanh cong nhu:

* Truong Pai hoc Kinh té Quéc dan: NEU-Chatbot la chatbot tuyén sinh cua
Truong Pai hoc Kinh té Qudc dan, co thé tra 161 hon 50 loai cau hoi véi do
chinh xac 1én dén hon 95%.

« Pai hoc FPT: FPT Chatbot Ia chatbot tuyén sinh cta Pai hoc FPT, c6 thé
hdtrg thi sinh dang Ky tuyén sinh, tu van tuyén sinh,...

* DPai hoc Bach khoa Ha No1: Bach khoa Chatbot 1a chatbot tuyén sinh cua
Dai hoc Bach khoa Ha Noi, c6 thé tra 10 cac cau hoi vé quy ché tuyén sinh,
phuong thirc tuyén sinh, ...

Trong tuong lai, chatbot s& tiép tuc dugc ing dung rong rai hon nita trong céng tac
tuyén sinh n6i chung va cong tac hd trg nhap hoc nodi riéng, gitip cac co sé gido duc
nang cao hiéu qua cong tac tuyén sinh.
1.4 Kétluan

Chuong nay trinh bay tong quan vé hé thdng chatbot, cac dic trung cong tac tu vén,
hd tro nhap hoc tai Hoc vién Cong nghé Buu chinh Vién thong. Tir d6, ndi dung
chuong chi ra nhiing van dé con ton tai trong cong tac tu van, hd tro nhap hoc va dé
xudt phuong an giai quyét cac van dé nay. Noi dung chi tiét phuong an giai quyét

van dé dugc trinh bay tai Chuong 2 cua dé an t6t nghiép.



CHUONG 2. NGHIEN CUU CAC CONG NGHE, KY THUAT
XAY DUNG CHATBOT PHO BIEN HIEN NAY

Chuong 2 trinh bay nghién ctru cac cong nghé, ky thuat xay dung chatbot phd bién
hién nay trén thé giéi. Ttr 46 dua ra cong nghé, k¥ thuat dugc sir dung dé xay dung
chatbot tw vén, hd trg nhap hoc tai Hoc vién Cong nghé Buu chinh Vién thong.
2.1 Kién truc, thanh phan co ban cia chatbot va nhirng loai chatbot phé
bién hién nay
2.1.1 Kién tric
C6 ba kién trac chatbot pho bién hién nay:

« Kién tric dya trén quy tac: Kién tric dua trén quy tic sit dung mot bo quy
tac dé xac dinh cach chatbot s& phan hoi cac cau hoi va yéu cau ciia ngudi
ding. Bo quytic nay duoc xay dung thii cong bai cac nha phat trién chatbot.

* Kién tric dya trén tri thirc: Kién trac dya trén tri thic sit dung mot co s& tri
thirc dé xac dinh cich chatbot s& phan hoi cac cau héi va yéu cau cua ngudi
dung. Co s tri thirc ndy chta thong tin vé thé gidi thuc va cach chatbot co
thé str dung thong tin nay dé tra 10i cac cau hoi cua ngudi ding.

« Kién tr(ic hoc may: Kién tric hoc méay sir dung cac md hinh hoc may dé dao
tao chatbot. Cac md hinh nay dugc dao tao trén mot tap ditr li€u 16n bao
g6m Cac cudc tro chuyén gitra nguoi ding va chatbot.

2.1.2 Thanh phan co ban
2.1.2.1 Xir ly ngon ngir tw nhién
NLP 13 cong nghé gitip chatbot hiéu va tao ra ngdn ngit ciia con ngudi. Cac ki
thuat NLP thudng duoc sir dung trong chatbot bao gom:

« Phan tich cli phap: Phan tich ct phap 1a qua trinh xac dinh ciu tric cua ciu.
Chatbot sir dung phén tich ¢ phap dé hiéu y nghia ctia cau héi va yéu cau
ctia ngudi dung.

* Tim kiém: Tim kiém la qua trinh tim kiém thong tin lién quan dén cau héi



hodc yéu cau ciia ngudi dung. Chatbot sir dung tim kiém dé tim cac cau tra
101 phu hop cho nguoi dung.

* Sinh van ban: Sinh van ban la qua trinh tao ra van ban mdai. Chatbot sur
dung sinh vin ban dé tao ra cac cau tra 15i cho ngudi ding.

« Dich ngdn ngir: Chatbot sir dung dich ngén ngir dé giao tiép véi nguoi
dung noi ngdn ngir khac.

« Chuan héa: Kiém tra cac 15i chinh ta lam thay d6i ngit nghia trong yéu cau
ctia nguoi dung.

« Nhéan dang thyc thé: Chatbot tim kiém cac loai thong tin can thiét khac

nhau nhu vi tri, con ngudi, dd vat...

2.1.2.2 Dir liéu xay dung chatbot

Chatbot dugc dao tao trén mot tap dir liéu 16n bao gdm cé4c cudc trd chuyén
gitta nguoi dung va chatbot. Dir lidu ndy gilp chatbot hoc cach hiéu va phan hoi
cac cau hoi va yéu cau cia ngudi ding.

Dit liéu 12 yéu td quan trong nhét trong viéc xay dung chatbot. Dit liéu tét s&
gitip chatbot hiéu dugc ngdn ngit tu nhién va tao ra cac phan hdi phu hop véi
nglr canh cta cudc tro chuyén.

C6 hai loai dir liéu chinh duoc sir dung dé xay dung chatbot:

* Dir liéu van ban: Dt liéu van ban bao g@)m cac van ban tu sach, bai bao,
trang web, mang X& héi,... Dir liéu van ban gilp chatbot hoc cach st dung
ngon ngtr ty nhién mot cach chinh xac.

* Dwr liéu hoi thoai: Dir liéu hoi thoai bao gém cac cugc tro chuyén gitra con
nguoi voi nhau. Dir liéu hoi thoai gitip chatbot hiéu dwoc cach con nguoi giao
tiép VA tao ra cac phan hoi phl hop véi ngit canh ctia cudc trd chuyén.

2.1.2.3 Giao dién ngwoi dung

Cong cu gitip nguoi dung giao tiép, cAu hinh chatbot. Giao dién ngudi ding
6 thé 12 mot ung dung web, tng dung di dong hodc chatbot tich hop vao trang

web hodc trng dung hién co.



Ngoai cac thanh phan co ban nay, chatbot co thé bao gdm cac thanh phan

khac nhu:

Cong nghé hoc may: Cong nghé hoc may gitp chatbot cai thién hiéu sut
theo thoi gian.

Cong ngh¢ xtr Iy ngén nglr tw nhi€én nang cao: Cong nghé xu ly ngén ngir
tu nhién nang cao gidp chatbot hiéu va tao ra ngén ngit ctia con ngudi mot
cach tu nhién hon.

Cong nghé nhan dang giong noi: Cong nghé nhén dang giong noi gitip chatbot
tuong tac voi ngudi ding bang giong noi.

Cong nghé tri tué nhan tao téng quat: Cong nghé tri tué nhan tao tong quat

gilp chatbot tr¢ nén théng minh va linh hoat hon.

2.1.3 Phan loai chatbot phé bién hién nay
2.1.3.1 H¢ thong d6i thoai dinh hwéng nhiém vu (TODs)
TODs 14 loai Chatbot duge thiét ké dé phuc vu moét linh vuc nhat dinh nhu:

mua sam, cung cip thong tin vé thi truong ching khoan...Mot sd thuat ngit quan

trong st dung trong TODs:

Y dinh: Y dinh ndy duoc chuyén tai boi nguoi dung t6i TODs . Vi dy, “Thoi
tiét hom nay thé nao”, thi ¥ dinh cta ngudi ding ¢ ddy 1a mong mudn nhan
thong tin vé thoi tiét ngdy hom nay.

Thuc thé: c&c thdng tin c6 thé trich xuat ra duoc tir cAu ndi ciia ngudi ding
(vi du: ho tén, tudi, dia chi...).

Hanh dong: 1a hanh dong ma Chatbot c6 thé lam, thé hién kha nang cua
Chatbot (vi du: tim duong, tim cong thirc niu an...)

Theo ddi luu trir: 1a CSDL dé luu trit lich sir tro chuyén cta Chatbot véi
ngudi dung. N6 ciing c6 thé duge luu trong RAM hoidc gdp chung véi Co
s& dir li€u tri thic.

Co s0 dir liéu tri thire: 1a co s& dir liéu luu trir dit liéu tao nén tri thirc cua

Chatbot. Vi du nhu: thong tin vé c4c cong vién, dudng phd...

Duéi day la kién tric ctia mot hé thong TODS:
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Hinh 1.2: Kién tric hé théng TODS
2.1.3.2 Trg ly ca nhan thong minh (IPAs)
[PAs la loai Chatbot dong vai tro 1a trg 1y cd nhan thong minh, 1a mot loai phén
mém duoc thiét ké dé giup ngudi dung thuc hién cac cong viéc hang ngay thong
qua vi¢c xur Iy ngdn ngilr tu nhién. Cac trg Iy thong minh nay c6 kha nang hoc hoéi
tir cac twong tac ciia ngudi dung, tir d6 cung cp cac dich vu ca nhan héa nhu 1ap
lich trinh, dat nhac nho, tim kiém thong tin, diéu khién cac thiét bi thong minh,
va tham chi thuc hién mua sim truc tuyén. Vi du trg Iy c& nhan Siri caa Apple ¢
thé thue hién cac tac vu nhu: thyc hién cudc goi, giri tin nhan, tim quan an, quanly
lich hen.
2.1.3.3 Hé thong doi thoai chit-chat

Hé thong d6i thoai chit-chat 1 nhitng hé théng tro chuyén thong minh duoc
thiét ké dé mo phong cach con nguoi chit-chat (trd chuyén phiém) véi nhau. Muc
tiéu ciia hé thong nay khong chi 1 cung cap thong tin hay thyc hién mdt cong viéc
cu thé, ma con 1 tao ra mot cude tro chuyén ty nhién, thl vi va c6 kha nang duy tri
quan tam cua nguoi dung.

Hé théng dbi thoai chit-chat thuong str dung cac k¥ thuét trong linh vuc tri
tué€ nhan tao, nhu may hoc, hoc sau, va xir Iy ngoén ngir tu nhién dé hiéu va phan hoi
céc dau vao tir nguoi ding mot cach thich (mg va linh hoat. Chiing c6 thé lang nghe,
hoc hoi tir ngit canh va cam xtic ciia ngudi ding dé dua ra cac phan hdi phong pha
va da dang, tir d6 1am cho cudc trd chuyén cang trd nén giéng nhu gitra hai con
nguoi.

2.2 Cac ky thuat sir dung trong xay dwng chatbot



10

2.2.1 Mang hdi quy RNN

Mang no-ron hdi quy (RNN - Recurrent Neural Network) 1a mot loai mang no-ron
nhén tao ndi tiéng trong xur 1y ngdbn ngir tw nhién va nhan dién giong nédi. Khac véi
cac mang no-ron truyén thong, RNN ¢6 kha nang xir 1y dir liéu dang chudi, nghia 12
no co thé xtr 1y thong tin co thtr tu va lién két véi nhau, nhw van ban, 4m thanh hodc
chudi thoi gian.

Deep learning ¢4 2 mo hinh 16n la Mang no-ron tich chap (CNN) cho bai toan
c6 input 12 anh va Mang no-ron hdi quy (RNN) cho bai toan dit liéu dang chudi
(sequence). Y tudng chinh cia RNN 1a st dung chudi cac thong tin. Trong cac
mang no-ron truyén thong tit ca cac dau vao va ca dau ra la doc 1ap voi nhau.
Tuc 1a chung khong lién két thanh chudi véi nhau. Nhung cdc mo hinh nay
khong phl hop trong rat nhiéu bai toan. Vi du cho bai toan can phan loai phuong
tién giao thong trong video, input |a video 60s, output la phan loai phuong tién
giao thong nhu xe dap, xe may, 6 t0,... Khi xur Iy video ta hay gap khai niém FPS
(frame per second) ttrc 1a bao nhiéu frame (dnh) mdi gidy. Vi du 1 FPS véi video
60s ttrc 13 14y ra tir video 60 anh, mdi gidy mot anh dé xtr Iy. Do c4c anh c6 thir tur
nén ta khong thé sir dung mang CNN ma can mot mo hinh méi o thé giai quyét
duogc bai toan vai input 1a sequence. Mang no ron hdi quy (RNN) ra doi dé giai
quyét van dé do.
2.2.1.1 Dirliéu dang sequence
Dt li€u co6 tht tu nhu cac anh tach tur video ¢ trén dugc goi 1a sequence, time-
series data. Vi du khac la trong bai toan dich tu dong véi input 1a 1 cau, vi du "toi
yéu ViétNam" thi vi tri cac tir va su xdp xép cuc Ki quan trong dén nghia cua cau
va dir liéu input cac tr [’t6i’, *yéu’, *viét’, nam’] duogc goi la sequence data.
Trong bai toan xir Iy ngon ngit (NLP) thi khong thé xtr Iy ca cAu duoc va ngudi ta
tach ra timg tir (chir) 1am input, giong nhu trong video ngudi ta tach ra cic anh

(frame) lam input.
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2.2.1.2 Phén loai bai toan RNN

Cac md hinh RNN hau nhu dugc st dung trong linh vuc xt Ii ngbn ngit tur
nhién va ghi nhan tiéng ndi. Cac tng dung khac duogc tong két trong hinh duéi
day:

one o one one 10 many many to one many o many many o many

Hinh 2.1: Cac dang bai toan RNN [2]

+ One to one: mau bai todn cho Neural Network (NN) va Convolutional
Neural Network (CNN), 1 input va 1 output, vi du voi CNN input la anh va
output laanh dugc segment.

« One to many: bai toan c6 1 input nhung nhiéu output, vi du: bai toan
caption cho anh, input 1a 1 anh nhung output 1a nhiéu chit mé ta cho anh
day, dudi dang mot cAu.

« Many to one: bai toan c6 nhiéu input nhung chi c6 1 output, vi dy bai toan
phan loai hanh dong trong video, input 1a nhiéu anh (frame) tach ra tir
video,ouptut Ia hanh dong trong video

« Many to many: bai toan c6 nhiéu input va nhiéu output, vi du bai toan dich
tirtiéng Anh sang tiéng Viét, input 12 1 cAu gom nhiéu tir: “I drink water” va
output ciing 12 1 cAu gdm nhiéu tir “T6i udng nudc”.

2.2.1.3 Ung dung bai toan RNN
Vé co ban néu ta thiy sequence data hay time-series data va muén ap dung deep
learning thi nghi ngay dén RNN. Dudi ddy 1a mét sé tmg dung cuia RNN:

« Speech to text: Chuyén giong noi sang text.

 Sentiment classification: Phan loai binh luan cta nguoi dung, tich cuc
hay tiéu cuc.

* Video recognition: Nhan dién hanh dong trong video.
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* Heart attack: Dy doan dot quy tim.
2.2.1.4 M6 hinh RNN

V& co ban mot mang RNN ¢6 dang nhu sau:
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Hinh 2.2: M6 hinh RNN [3]

M6 hinh trén mo ta phép trién khai noi dung cia mot RNN. Trién khai ¢ day
c6 thé hiéu don gian 1a ta vé ra mot mang no-ron chudi tuan tu. Vi du ta c6 mot
cau gom nam chir “Hom nay troi dep qua”, thi mang no-ron dugc trién khai s&
g6ém nim tang noron twong ung vi mdi chit mot ting. Luc d6 viée tinh todn bén
trong RNN dugc thuc hién nhu sau:

« x¢: 12 ddu vao tai budc t. Vi du, x; 1a mot vec-to one-hot tuong tng véi tir th

* hai cta cau.

* s 1a trang thai an tai t. No chinh 13 bo nhé cua mang. st dugc tinh toan dua
trén ca cac trang thai an phia trudc va dau vao tai bude do: si = f(Uxc + Ws;

- 1). Ham f thuong 12 mot ham phi tuyén tinh nhu tang hyperbolic (tanh)
hay ReLu. Dé 1am phép toan cho phan tir an dau tién ta can khoi tao thém
s-1, thuong gia tri khoi tao duoc gin bang 0.

* o 1a dau ra tai bude t. Vi du, mudn du doan tir tiép theo co thé xuat hién
trong cdu thi ot chinh 1a mot vecto xac xudt cac tir trong danh sach tir vung:
ot = softmax(Vsy)

Bén canh RNN truyén thong, RNN con c6 2 bién thé khac 1a RNN hai chiéu
(Bidirectional, BRNN) va RNN sau (Deep, DRNN).

Mic di RNN ¢6 kha nhiéu wu diém nhu kha ning xir I ¢au vao véi bat ki do
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dai nao, kich c¢& mé hinh khéng ting theo kich ¢& dau vao, qua trinh tinh toan

st dungcac thong tin cii, trong sb6 dugc chia sé trong subt thoi gian.

Tuy nhién, RNN tinh toan chim, kho dé truy cap cac thong tin tir mot khoang
thoi gian dai truée ddy khi dao ham quéa nhiéu din dén hién tuong g vanishing
gradient ¢ cic state dau nén ta can md hinh tot hon dé giam hién tuong
vaninshing gradient. Do d6, trong phan tiép theo em s& trinh bay vé Long short
term memory (LSTM) c6 thé d6i pho v6i van dé vanishing gradient khi gap phai
bang mang RNNS truyén thong.

2.2.2 Mang LSTM

Mang bo nhé dai-ngan (Long Short Term Memory networks), thuong dugc
goila LSTM - la mét dang dac biét cia RNN, né ¢6 kha nang hoc duoc cac phu
thudc xa. LSTM duoc gioi thiéu lan dau nam 1997. Trai qua nhiéu 1an cai tién,
chiing hoat dong cuc Kihiéu qua trén nhiéu bai toan khac nhau nén dan da tré nén
phd bién nhu hién nay.

LSTM duoc thiét ké dé tranh duoc van dé phu thudc xa (long-term dependency).
Viéc nhé thong tin trong subt thoi gian dai la dac tinh mac dinh cta ching, chtr
takhong can phai huan luyén n6 dé c6 thé nhd duoc. Tuc 1a ngay ndi tai ciia né da
c6thé ghi nhé duoc ma khong can bat ki can thiép nao.

Dudi day 1a mé hinh mang LSTM:

ht*

Cia N ) ¢

x + l >

’ la:lh
ftT itr—" x Otr-» x
Cel

a [+ ] tanh o

he_a L1 = ."r

\

X
Hinh 2.3: M6 hinh LSTM [4]
O state thir t cia md hinh LSTM:

« Output: c, hy, ta goi ¢ la cell state, h & hidden state.
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* Input: ¢,1, hi-1, .. Trong d6 xt 1a input ¢ state thir t cua model. ¢,-1, h,1 la
output cua layer truée. h dong vai trd kha giong nhu s & RNN, trong khi ¢
ladiém méi ctia LSTM.

Ki hiéu o, tanh 1an luot 1a sigma, tanh activation function. Phép nhan & day la
element-wise multiplication, phép cong la cong ma tran.

fi, i, or twrong ung voi forget gate, input gate va output gate. Ta co:

» Forget gate: ft = o(Usxe + Wehe—1 +bf)

* Input gate: it = a(Uixt + Wiht—1 +bj)

 Output gate: ot = a(Uoxt + Woh,-1 + bo)

Tai ¢, forget gate quyét dinh xem can lay bao nhiéu tir cell state trude va input

gate s& quyét dinh lay bao nhiéu tir input cta state va hidden layer cua layer trudc.

Tai h, output gate quyét dinh xem can ldy bao nhiéu tir cell state dé tro thanh
output ctia hidden state. Ngoai ra ht ciing dugc dung dé tinh ra output yt cho state
t.

Nhu vay, so voi RNN thi LSTM [a mot budc 16n trong viée st dung RNN vi
LSTM c6 ca co6 cé short term memory va long term memory gitp thong tin nao
can quan trong va dung & sau s& duoc giri vao va ding khi cAn va c6 thé mang
thong tin tuir di xa.

2.2.3 Transformer

Mot kién trac méi vé Transformer hoan toan khac so véi cac kién tric RNN
trude day, mic di ca hai déu thudc 16p model seq2seq nham chuyén 1 ciu vin
input & ngdn ngit A sang 1 cau van output & ngdn ngir B. Qué trinh bién doi
(transforming) duogc dya trén 2phan encoder va decoder.

RNN 12 16p model tot trong dich may vi ghi nhan dugc sy phy thudc thoi gian
clia cac tir trong cAu. Tuy nhién cac nghién ctru méi di chi ra rang véi chi vé6i co
ché attention ma khong can dén RNN d3 c6 thé cai thién duge két qua cua cac
tac vu dich may va nhiéu tac vu khac. Mot trong nhimng cai thién d6 1a model
BERT.

Kién trdc cua Transformer dugc thé hién qua so do bén dudi:
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Hinh 2.4: Kién tric Transformer

Kién triic ndy gdm 2 phan encoder bén trai va decoder bén phai.

Encoder: 1a tong hop xép chong lén nhau cua 6 layers xac dinh. Mbi
layer bao goém 2 layer con (sub-layer) trong nd. Sub-layer dau tién 13 multi-head
self- attention. Layer thir 2 don thuan chi 1a céc fully-connected feed-forward
layer. Strdung mot két ndi residual & mdi sub-layer ngay sau layer normalization.
Kién triic ndy c6 y tuong twong tu nhu mang resnet trong CNN. Pau ra ciia mdi
sub-layer 1a LayerNorm(x + Sublayer(x)) c6 s6 chiéu 1a 512 theo nhu bai viét.

Decoder: Decoder ciing 1a tong hop xép chong cua 6 layers. Kién tric
tuong ty nhu cac sub-layer & Encoder ngoai trir thém 1 sub-layer thé hién phan
phéi attention & vi tri dau tién. Layer nay khong gi khac so véi multi-head self-
attention layer ngoai trir dugc diéu chinh dé khdng dua cac tir trong tuong lai vao
attention. Tai budc tht i cua decoder chi biét dugc cc tir & vi tri nho hon nén viée
diéu chinh dam bao attention chi 4p dung cho nhiing tir nho hon vi tri thr i. Co

ché residual ciing dugc 4p dung twong tu nhu trong Encoder.
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Luu y luén c6 mot budc cong thém Positional Encoding vao cac input cua
encoder va decoder nham dua thém yéu té thoi gian vao mo hinh lam ting 46
chuén x4c. Day chi don thuin 13 phép cong vector ma héa vi tri cta tir trong cau
v6i vector biéu dién tir. C6 thé ma héa dudi dang [0, 1] vector vi tri hodc st dung
ham sin, cos nhu trong bai bao.
2.2.3.1 Co ché Self Attention

Pau vao cta khdi encoder dau tién 14 cac vector embeddings clia cac tir trong
cau. Pau vao cua cac khéi encoder con lai 1a dau ra cua khdi endcoder
phia dudi. Cac embeddings duoc tao thanh tir viéc két hop vector word
embedding + positional embedding.

Phép tinh dau tién trong sef-attention 12 nhan mdi vector embedding dau vao
v6i 3 ma tran trong s6 Wa, WK, Wv dé tao ra 3 vector g, k v. C4c ma tran trong sb
nay sé dugc cap nhat trong qua trinh dao tao. Vector q va k dugc dung dé tinh
trong s6 khuéch dai thong tin cho céc tir trong cau. Vector v 1a vector biéu dién
cua cac tir trong cau.

Qua trinh tinh todn ham attention trén toan bd tip cac cdu truy van mot cach
ddng thoi duge dong gbi thong qua ma trin q. keys va values cling dugc dong

goicung nhau théng qua matrix k va v. Phuong trinh Attention nhu sau:

gk™ Attention(q, k, v) = softmax( y W
Tk
Viéc chia cho 1 s6 dimension cua vector key nhiam muc dich tranh tran ludng
néusd mil 12 qué 16n.

2.2.3.2 Co ché Multi-head Attention

Nhu vay sau qué trinh Scale dot production ta s€ thu dugc 1 ma tran attention.
Céc tham s6 ma model can tinh chinh chinh 13 cac ma tran Wq, Wk, Wy. Mbi qua
trinh nhu vay dugc goi 1a 1 head ciia attention. Khi lap lai qua trinh ndy nhiéu lan
(trong bai bao la 3 heads) ta s¢ thu dugc qua trinh Multi-head Attention.

Dé tra vé output c6 cung kich thudc véi ma tran input ta chi can nhan v6i ma

tran Wo c6 chiéu rong bang véi chi€u rong cia ma tran input. Sau do di qua mot
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budc goi la Add Normalize nira trude khi dua vao layer Feed Forward.
Y nghia cua co ché multi-head nay 1a dé ting thém phan chic chin trong viéc
quyét dinh thdng tin nao can khuéch dai, thong tin ndo can bo qua.
2.2.4 Piém cai tién cia Transformer so véi LSTM
Kién trdc transformer cho phép thuc hién cac phép tinh song song -> giam
dang ké thoi gian train/inference, tan dung duoc stc manh tinh toan caa multi-
GPU.
Yéu cau it thoi gian ddo tao hon so vdi cac kién recurrent neural architectures
truée ddy, chang han nhu b nhd ngin han dai (LSTM), va bién thé sau nay cta nd
da duoc ap dung pho bién dé dao tao cac mo hinh ngbn ngir 16n trén cac bo dir
liéu (ngdn ngtr) 16n.
Kién triic nay hién khong chi dugc st dung trong xir Iy ngén ngir tu nhién vathi giac
may tinh, ma con trong xir Iy Am thanh va da phuong thirc. N6 ciing da dan dén sy
phat trién cta cic hé théng duoc dao tao trudc, chéng han nhu generative pre-
trained transformers (GPT) va BERT.

2.3 Lura chon k¥ thuit, cong nghé va nén tang

2.3.1 Rasa

Rasa 1a mot framework chatbot ma ngudn mo dura trén kién trac machine
learning.Rasa cung cap mot b céng cu va thu vién gidp nha phat trién xay
dung chatbot thdng minh va linh hoat.
2.3.1.1 Thanh phan co bén

Rasa cd hai thanh phan chinh 12 Rasa NLU va Rasa Core.

« Rasa NLU la mot md hinh ngén ngit 16n duoc dao tao dé phan tich ngon
ngir ty nhién. Rasa NLU c6 thé dugc st dung dé hiéu y dinh cua nguoi ding
va trich xuat cac thuc thé tir cac cudc trd chuyén.

« Rasa Core la mot bo diéu khién hoi thoai dugc sir dung dé quan Iy ludng
hoi thoai gitta chatbot va ngudi dung. Rasa Core c6 thé duoc sir dung dé
thuc hién cac hanh dong, chang han nhu tim kiém thong tin hodc giri email.

2.3.1.2 Céc thanh phan hé thong chatbot RASA
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Bén canh hai thanh phén cdt 161 trén, hé théng chatbot RASA can thém cac
thanh phan dé xu ly bd nhd, két ndi cac thanh phan lai véi nhau dé hoat dong
hiéu qua. Dudi dy la so do két ndi cac thanh phan cua rasa: NLU Pipeline: Cac
module RASA NLU Dialog Policies: Cac policy cia RASA Core Action Server: Cac
action dap lai nguoi dung dugc viét bang python (action midc dinh 14 action dang
text) Tracker Store: Module Iuu trir céc slot, entity, cau hoi thoai (Pay chinh la
module bd nhd luu trir cua chatbot) Lock Store: Module dam bao cac cau hoi
thoai gui dén chatbot duogc xu ly tuan tu, khong bi race condition Filesystem:
Module luu trit va quan ly c4c tép cua chatbot Agent: Module xir Iy chung va két
nbi cac thanh phan khac Trong cac thanh phan trén, ching ta chu yéu lam viéc véi
NLU Pipeline, Dialog Policies, Action Server va sir dung Tracker dé xtr 1y dir liéu
trong Action Server.

Rasa Open Source

Hinh 2.5: So' d0 két ndi cac thanh phan cia rasa
2.3.1.3 Tinh néing cuia rasa va muc dich sir dung
Rasa 1a mot framework manh mé va linh hoat c¢6 thé dugc sir dung dé xay
dung chatbot cho nhiéu muc dich khac nhau. Rasa cung cip mét b cong cu va

thu vién ddy du tinh ning giup nha phat trién xay dung chatbot nhanh chéng va
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dé dang. Duéi day 12 mot sb tinh ning chinh cia Rasa:

« Kién tric machine learning: Rasa st dung kién trGic machine learning dé
hiéu va phan héi cac cdu hoi va yéu cau cia ngudi dung. Didu nay cho phép
chatbot hoc héi va cai thién theo thoi gian.

« D2 sir dung: Rasa cung cip mot bo cdng cu va thu vién diy du tinh ning
giGipnha phat trién xay dung chatbot nhanh chéng va d& dang.

« M6 rong: Rasa 13 mot framework mo va co thé duoc tiy chinh dé dép tng
nhu cau cu thé.

Rasa c6 thé duoc sir dung dé x4y dung chatbot cho cac muc dich khac nhau, bao
gom:

« HJ tro khach hang: Chatbot c6 thé duoc str dung dé tra 10i cac cau hoi cua
khach hang va giai quyét cac van dé.

« Gi4o dyc: Chatbot c6 thé duoc sir dung dé cung cap dio tao va hudng dan.

« Giai tri: Chatbot c6 thé dugc s dung dé choi trd choi va trd chuyén véi
nguoidung.

Rasa 12 mot lwa chon tuyét voi cho nha phat trién chatbot mudn xy dung chatbot
théng minh va linh hoat. Tuy nhién rasa chua hd tro nhidu vé mit giao dién thao tac
d6i v6i nha phat trién dé quan 1y ludng hoi thoai gitra chatbot va nguoi dung nén
em quyét dinh str dung thém Botpress studio ctia Botpress két véi voi Rasa NLU

dé xay dung chatbot.

2.3.2 Botpress
Botpress 1a mét framework chatbot ma nguén mo, dugc xdy dung dua trén
Node.js. Botpress cung cAp mot bo cong cu va thu vién gitp nha phat trién xay
dung chatbot mét cach nhanh chong va dé dang.
Botpress c6 mét sd tinh niang ndi bat nhu:
« Kién trdc modular: Botpress duoc thiét ké véi mot kién tric modular,
chophép nha phat trién dé dang mé rong va tly chinh chatbot.

« Giao dién nguoi ding truc quan: Botpress cung cip mot giao dién ngudi ding
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tryre quan gidp nha phat trién xay dung chatbot ma khéng can phai viét ma.
« HJ tro da kénh: Botpress hd trg trién khai chatbot trén nhiéu kénh khac
nhau,bao gém web, di dong, tng dung hoi thoai va cac kénh nhén tin khac.
« Cong ddng 16n: Botpress c6 mot cong dong 16n va hoat dong, giup nha
phéttrién dé dang tim kiém su trg gitp khi can thiét.
Botpress cd thé dwoc sit dung dé xay dung chatbot cho nhiu muc dich
khacnhau, bao gom:
« HJ tro khach hang: Chatbot c6 thé duogc st dung dé tra 1oi cac clu hoi
cuiakhéch hang va giai quyét cac van dé.
« Gi4o dyc: Chatbot c6 thé duoc sir dung dé cung cap dio tao va huéng dan.
« Giai tri: Chatbot c6 thé dugc s dung dé choi trd choi va trd chuyén véi
nguoidung.
Botpress 12 mot framework manh mé& va linh hoat c6 thé duoc st dung dé xay
dung chatbot cho nhiéu muc dich khac nhau. Botpress cung cdp mot bo cong cu
va thu vién day du tinh ning giup nha phat trién xay dung chatbot nhanh chong
va d& dang. Dudi day 1a mét sé wu diém va nhuoc diém cia Botpress:
* Uudiém:
— Dé sir dung
— Giao dién nguoi dung tryc quan
— HO trg da kénh
— Cong ddng 16n va hoat dong
« Nhuoc diém:
— Khong manh mé nhu Rasa
— Yéu cau kién thirc vé Node.js
Nhin chung, Botpress 1a mdt lya chon tuyét voi cho nha phat trién chatbot mudn
xdy dung chatbot mot cach nhanh chéng va dé dang. Botpress phu hop cho céc

doanh nghiép va t6 chirc 6 quy md nho va vira.

2.3.3 Django
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Django 1a mot framework web ma ngudn mé, duoc viét bang Python. Django
cung cap mot b cdng cu va thu vién day du tinh nang gidp nha phat trién xay
dungwebsite va tmg dung web mot cach nhanh chong va dé dang.

Django sir dung Python 1am ngén ngir 1ap trinh chinh. Diéu nay cho phép Django
tan dung loi thé cta nhiéu tinh ning manh mé& cua Python, ching han nhu tinh
nangg0 linh hoat, cu phap don gian va thu vién phong pha.

Python 12 mot ngdn ngir 1ap trinh rat pho bién va duoc str dung rong rii trong
nhiéu linh vyc khac nhau, bao gom phat trién trang web, hoc mdy, khoa hoc méay
tinh va tu dong hoa. Piéu nay gilp Django c6 mot cong ddng 16n va hoat dong,
gilp nha phat trién dé dang tim kiém su tro gitp khi can thiét.

Duéi day 1a mot sb loi ich cua viée sir dung Python trong Django:

« Téc @6 phat trién nhanh: Python 1a mot ngdn ngi 1ap trinh rat nhanh, cho phép
nha phat trién xay dung website va tng dung web mot cach nhanh chong
va dé dang.

« Tinh linh hoat: Python 13 mot ngdn ngit lap trinh rat linh hoat, giup nha
phat trién d& dang mé rong va tly chinh website va tmg dung web ctia
minh.

« Bao mat: Django cung cip nhiéu tinh ning bao mat tich hop sén, gilp bao
vé website va tng dung web khoi cac tan cong.

« Cong dong 16n: Python va Django c6 mot cong doéng 16n va hoat dong,

gilip nha phét trién d& dang tim kiém sy tro gitp Khi can thiét.

2.3.4 ReactJS

React.js 1a mot thu vién dé xay dung giao dién. React str dung mot kién tric goi
la "components", cho phép nha phat trién xay dung cic giao dién ngudi dung
phtrc tap tir cac thanh phan nho hon, don gian hon. Hiéu suét cao: React str dung
mot k¥ thuat goi 1a "virtual DOM" dé cap nhat giao dién ngudi ding mot céch
hiéu qua. Piéu ndy gilp React co thé render giao dién nguoi dung nhanh chong

va muot ma, ngay ca ddi v4i cac tng dung phic tap.
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React ¢6 mot s6 wu diém, bao gom:

+ D& hoc va sir dung: React c6 mot ca phap don gian va dé hoc. React ciing
cung cp nhiéu tai lidu va cong cu hoc tap, gitp nha phat trién d& dang bat
dau st dung React.

« Linh hoat: React c6 thé duoc sir dung dé xay dung cac giao dién nguoi
dung cho nhiéu loai tng dung khac nhau, bao gém tng dung web va tng
dung di dong.

« Cong dong 16n: React c6 mot cong dong 16n va hoat dong, gitp nha phat trién
dé dang tim kiém su tro gip khi can thiét.

2.4 Két luan
Chuong nay trinh by vé nghién ctru cac cong nghé, k¥ thuat xay dung chatbot phd
bién hién nay trén thé giéi. Tir d6 dua ra cong nghé, k¥ thuat duoc sir dung dé xay
dung chatbot. Trong Chwong 3 cta luan vian sé& trinh bay vé viéc 4p dung cong
ngh¢, k¥ thuat da lya chon & Chuong 2 dé xay dung chatbot tu vén, hd trg nhdp hoc

tai Hoc vién Cong nghé Buu chinh Vién thong.
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CHUONG 3. XAY DUNG CHATBOT TU VAN, HO TRQ
NHAP HQC TAI HOC VIEN CONG NGHE BUU CHINH

VIEN THONG

Chuong 3 trinh bay vé cach thic 4p dung cong nghé, ky thuat di lya chon &

Chuong 2 vao xay dung chatbot tu van, hd trg nhap hoc tai Hoc vién Cong nghé

Buu chinh Vién thong.
3.1 Thu thap dit liéu
Bo dir liéu dugc thu thap tir fanpage Tuyén sinh PTIT trong gan 6 nam tir

thang 3 ndm 2017 dén thang 3 ndm 2023 dya trén cac tin nhan va binh luan giita

page véi hoc sinh, sinh vién. . . Toan bg b dit liéu c6 dung lugng khoang 41MB véi

gin 357200 dong dit ligu.

3.11

Xir ly dir liéu va 1am sach

Pé dé thao tac véi dir lidu, em chuyén dit liéu tir dang txt sang csv. Sau d6

quytrinh xtr ly dir liéu dugc thuc hién nhuw sau:

Chuan hda lai ddu cua tir

Regex

X6a diu cau, xda sb trong cau, x6a ky tu dic biét, xéa emoji, x6a url,
htmltag, ...

Xba céc 16i chinh ta, 18i ngit phap, 16i danh may,... khoi dit liéu vén ban.
Cacldi nay c6 thé 1am cho dit liéu van ban tré nén kho hiéu va kho sir dung.
Loai bo dit liéu khdng can thiét

Xba stopword, danh sach stopword dugc thu thap va loc tir dit liéu duoc
gan 1950 tir va cym tir

Téach van ban thanh cac cau, doan nho

Stra tir viét tat, dudi day 1a bang cac tir viét tit trong bo dit liéu duoc sir

dung
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Bang 3.1: Bang tir viét tit

T viét tat Tt gbc
e Em
a Anh
Cj Chi
Add, ad, adm admin
Ko, Kk, kh, khg, kg, hong, hok, khum Khong
Dc, dc Puoc
r ROi
Nv, nvong Nguyén vong
ttnv Thtr thy nguyén vong
Mk Minh
b Ban
t Toi
Ak, ah A
Baoh, bh Bao gio, bay gio
Trg, tr, trudg Truong
Hv Hoc vién
Ntn Nhu thé nao
clc Chat lugng cao
cccd Can cudc cong dan
Bn, bnh, baonh Bao nhiéu
ktx Ky tlc xa
bhyt Bio hiém y té
DKy, dki, dang ki, dki bang ky
j Gi
hsg Hoc sinh gioi
m Minh
dgnl Danh gia nang luc
dgtd Dbanh gié tu duy
dhqg Pai hoc quéc gia
thpt Trung hoc pho thong
Thptag Trung hoc pho thng quoc gia
tk Tai khoan
Kv, khvuc, kvuc Khu vuc
cmnd Chung minh nhan dan
Lm Lam
hcm H6 chi minh
Tp hcm Thanh pho ho chi minh
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D, d Diém
VS Vi
vd Vidu
Oke, oki, okeee Ok
nnao Nhu nao
2k1, 2k2, 2k3, 2k4, 2k5 2001, 2002,2003, 2004, 2005

Bang 3.2: Bang tir viét tit 2

Tur viét tat T goc
Choa Chao
v Vay
cntt Cong nghé thdng tin
attt An toan théng tin
tmdt Thuong mai dién tr
Dtvt, dt vt Dién tir vién théng
Marketting, makettting Marketing
hc Hoc
VC Viéc
Cn dpt, cndpt Cong ngh¢ da phuong tién
dpt Da phuong tién
Q1,99 Quén 1, quan 9
tnthpt Trac nghiém trung hoc pho théng
Sdt, sdt, dt, dt S6 dién thoai, dién thoai
Tk, ck tai khoan, chuyén khoan
hssv H6 so sinh vién
Gddt, gd dt Giao duc dao tao
Uh, uk, um u
bayh Bay gio
xtkh Xét tuyén két hop
hs Hoc sinh
cced Can cude cong dan
sv Sinh vién
dkxt Ding ky Xét tuyén
Ipxt Lé phi xét tuyén
4 Vay
P, pk Phai, phai khong
dk Diéu kién, dang ky, dung khong, duoc khong
kh Khong, khoa hoc
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hk Khong, hoc Ki

c Chi, chua

bh Bay gio, bao gio

nt Nhin tin, néng thén
cmt Comment, chirmg minh thu
\Y; Vang, va, vay

M Minh, mdi, ma

tn Tin nhan, t6t nghiép

3.1.2 Chuin hoa dir liéu

Chuan hoa dit liéu van ban 1a qua trinh loai bo céc 15i va bat thuong khoi dir
liéu van ban. Qua trinh nay gilp dir liéu van ban trd nén chinh xac, dé hiéu va
dé st dung hon.

Céac bude chuan hoa dir liéu van ban co thé duoc thuc hién thu cong hodc su
dung cac cong cu tr dong. Cac cong cu tu dong c6 thé giup tiét kiém thoi gian va
cong sirc trong qua trinh chuan héa dit lidu van ban.

Chuan hoéa dir liéu van ban 1a mot bude quan trong trong qua trinh xu ly di
lidu van ban. Qua trinh nay gitp dir liéu van ban trd nén chinh xéac, dé hiéu va dé
str dung hon, tir @6 gilp nang cao hiéu qua cta viéc xu ly dir liéu van ban.

Dudi day la cac bude chuan héa dir liéu vin ban dugc 4p dung trong dé tai:

* Loai bo ddu phu: Tiéng Viét c6 mot hé thdng dau phu phtc tap, hay con
goi 13 dau trong am, dung dé phan biét cac 4m khac nhau. Tuy nhién, ddu
phu ciing c6 thé gy ra su thiéu nhat quan trong cach thé hién vin ban nén
chingthuong bi loai bo trong qua trinh chuan hda van ban.

« Xir ly tir viét tat: Tiéng Viét co mot sé tir viét tat 1a sy két hop cua cac tir da
duogc rat gon thanh mot tir duy nhat. Nhitng sy rat gon nay c6 thé dugc mé
rong thanh dang ddy du trong qué trinh chuan héa vin ban.

« Xir ly s6: SO tiéng Viét c6 thé dugc viét dudi nhidu dang khéc nhau, bao
gdém chir sd A Rép, chit sb tiéng Viét va cac dang hdn hop. Chuin hoa vin
ban thudng chuyén dbi tat ca cac sé sang dinh dang nhat quan, ching han

nhu chitsd A Rap.
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« Xir ly dau cau: Dau cau tiéng Viét c6 thé dugc sir dung theo nhiéu céch
khac nhau va c6 thé cd sy nhat quén trong céch sir dung. Chuan hda vin ban
c6 thé lién quan dén viéc tiéu chuan hoa viéc st dung dau cau dé cai thién
tinh nhatquan.

« Xir ly khoang tring: Vin ban tiéng Viét c6 thé c6 luong khoang tring khéc
nhau, bao gdm dau cach, tab va dong méi. Chuén hoa van ban c6 thé lién
quan dén viéc tiéu chuén hoa viéc st dung khoang tréng dé cai thién tinh
nhat quan.

« Xir ly céc thuc thé dugce dat tén: Vin ban tiéng Viét ¢d thé chira cac thuc
thé duoc dit tén, chang han nhu nguoi, dia diém, t6 chic. Chuan hoa vin
ban cé thé lién quan dén viéc xéac dinh va gén thé cac thuc thé duoc dit tén
dé cai thién do chinh xéc ctia cac tac vu NLP.

Bén canh d6, c6 nhiéu cong cu va tai nguyén khac nhau danh cho viéc chuan
h6a vin ban bang tiéng Viét nhu:

« Hunspell: Hunspell 14 trinh kiém tra chinh ta nguon mé ciing c6 thé dugc
st dung dé chuin hoa vin ban. N6 cung cap mot tir dién tiéng Viét va cac quy tic dé xur
ly dau phu, rut gon va cac khia canh khac ctia viéc chuén hoa vin ban.

+ Stanford CoreNLP: Stanford CoreNLP la bd cong cu xtr ly ngbn nglr tu
nhién bao gdm b chuan hda vin ban tiéng Viét. N6 cung cap mot bo cong
cu toan dién dé chuan hoa van ban, bao gdm xt 1y dau phy, rat gon, sb, diu
cau, khoang tring va cé4c thyc thé duoc dat tén.

« VKSpeech: VKSpeech 1a bo ¢ong cu nhan dang giong ndi va chuyén vin
banthanh giong noi tiéng Viét, bao gdm ca trinh chuan hda vin ban. N6 cung
cApmoét tlly chon nhe va hiéu qua dé chuan hoa vin ban.

* Thu vién VIT (Cong nghé thdng tin Viét Nam): Thu vién VIT la tap hop
c4c thu vién phan mém ma ngudn md phuc vu xit Iy tiéng Viét. N6 cung cip
mot trinh chudn héa vian ban tap trung vao viéc xur Iy cac dau phu va sy rat
gon.

« NLTK (B cong cu ngdn ngit ty nhién): NLTK 14 thu vién Python dé xir 1y
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ngdn ngit tw nhién. N6 cung cip mot trinh chudn héa vin ban tiéng Viét tap
trung vao viéc xir Iy dau phu va khoang trang.
3.1.3 Xay dung b9 cau héi, cau tra loi
Danh sach b cau hoi cau tra 1oi gdm 30 cha dé xoay quanh chu dé chinh la
nhip hoc gdm: dia chi co s&, ma truong, thong tin lién hé, diém trang tuyén, sd
lwong chi tidu tuyén sinh, cac nganh dao tao, ma nganh, ho so xét tuyén, hoc phi,
ky tlc xa, to hop Xét tuyén, hoc bong, co hdi viéc 1am, danh gid nang luc, xét
tuyén két hop, phuong thirc Xét tuyén, xét tuyén hoc ba, huéng dan nhap hoc, hd
so nhdp hoc chung, thoi gian nhap hoc, giéy b&o nhap hoc, minh ching uu tién,
chat luong cao, nghia vu quan sy, bao hiém y té, s6 doan, gidy bao tring tuyén,

hoc phi nhéap hoc.

==

"dia chi co sa": {
"questions": [

"dia chi co s&",
"dia chi hoc vién",
"dia chi trudng”,
"truong ¢ dau”,
"truong o dau vay",
"truong ¢ dau thé",
"truong ¢ dia chi nao",
"truong

ché nao",
"truong ¢ dau a",
"truong o dia chi nao vay",
"hoc viéen ¢ dau”,
"hoc vién & dau vay",
"hoc vién ¢ dau thé",
"hoc vién & dia chi nao”,
"hoc vién & chd nao",

Q Q o Q Q Q Q

o Qo @

N

Hinh 3.1: Cau hoéi mau
3.2 Kién tric tong quan hé thong
Kién trlc tong quan ctia hé théng chatbot bao gém céac thanh phan chinh sau:

« Giao dién nguoi dung Botpress Studio: La thanh phan giao tiép truc tiép
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v6inguoi ding, cung cap cho ngudi dung cach thirc twong tac véi chatbot.
Giao dién nguoi dung c6 thé dugc xay dung dudi dang Gtng dung web, tng
dung di dong, hoic chatbot tich hop trén cac nén ting mang xa hoi.

« NLU Rasa: La thanh phan chiu trach nhiém xir Iy ngén ngir ty nhién
(NLP),hiéu va phan loai ¥ dinh cta ngudi ding.

« Co so dit ligu Chatbot Data Server: Luu trit dit liéu can thiét cho hé
thdng chatbot, dir liéu vé bo cau hoi cau tra 10, dir lidu vé nguoi dung, dir

lidu vécac truy van ctia nguoi ding, va dit liéu vé cac phan hoi cua chatbot.

» Rasa NLL

Cnatbet Dats Training
Seever

rent

¥ Teut classfcation

User Massage ]—» Interface(F acebook
vier
 C ¥ | |

Hinh 3.2: Kién tric tdng quan hé thong

3.3 Xay dung module quan Iy dit liéu bang Django va ReactJS

Module quan 1y dit lidu chatbot dugc xdy dung nham muc dich quan 1i danh sach
chii dé, danh sach cau hoéi thudc chu deé, quan li cau tra 161 chung cau cac chu dé,
quan |f mé hinh va nhiéu tinh nang khéc nhu quan If nguoi ding, phan quyén
ngudiding hé thng.

Dudi day 1a cac hinh anh giao dién hé thong;

Sau khi ding nhap thanh cong ngudi dung dugce chuyén hudng dén giao dién

quan Ii chii d&& nhu sau:
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Chatbot Data Server
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Hinh 3.3: Giao dién quan |i danh sach chi dé

Tai giao dién quan i chu d& chon xem chi tiét chu dé s& chuyén hudng dén
giao dién chi tiét chu d& gdm danh sach cac cau hoi tuong ddng cua cha dé do va
thir tucau tra 101 chung cho céc céu hoi:

Chatbot Data Server
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Hinh 3.4: Giao

b G 0 TN U MW bardng TERiny A B Ik S Wy o
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3.4 Xay dung NLU dwa trén Rasa

Muc dich chinh ctia Rasa NLU 14 phan tich thong tin do nguoi ding cung cap
cho chatbot, théng tin ndy bao gom céc y dinh va thyuc thé can duogc trich xuét.
Trénnén tang ma ngudn mé Rasa, tin nhan giri dén duoc xur ly bai mot chudi cac

ham

chtrc niang, cac ham nay duogc thuc thi 1an lugt bén trong quy trinh xir Iy duoc
dinh danh trong config.yml . Véi quy trinh nhing cé giam sét, ta c¢6 thé huin
luyén v6i bat ky ngdn ngit trén thé gidi vi cong viéc nay s& bat dau huin luyén

moi thir tir dau. Quy trinh chi tiét Rasa pipeline nhu sau:

/ Entity Extractor — Entities

Text —— Tokens —— Features

Intent Classifier ——» Intents

Hinh 3.5: Rasa NLU Pipeline

Rasa ciing cho phép nguoi dung c6 thé tuy ¥ thay ddi cac thanh phan va xay
dung c4c quy trinh mé&i. Bén canh quy trinh da duoc dé cap ¢ trén, em da tly
chinh mét quy trinh hop 1y cho chatbot bang cach sir dung mé hinh ngén ngir
hién dai BERT multilingual base model dé xir Iy c4c vecto tir vung da dugc tién
huan luyénvi mé hinh cd hd tro tiéng Viét. Vi du vé quy trinh BERT multilingual

base modelma em da st dung cho Chatbot ¢6 thé dugc thay & hinh sau:
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- name: components.vi_tokenizer.VietnameseTokenizer
- name: WhitespaceTokenizer
- name: LexicalSyntacticFeaturizer
- name: CountVectorsFeaturizer
analyzer: char_wb
min_ngram: 1
max_ngram: 4
- name: LanguageModelFeaturizer
model _name: bert
model weights: bert-base-multilingual-cased

- name: DIETClassifier
epochs: 100
constrain_similarities: true
batch_strategy: sequence
- name: EntitySynonymMapper
- name: ResponseSelector

epochs: 100

- name: FallbackClassifier
threshold: ©.7
ambiguity threshold: 0.1

Hinh 3.6: Rasa pipeline da chinh sira

Budc dau tién 1a chia doan van thanh cac doan vin ban nho hon, duoc goi

laTokenizer. Diéu nay phai xay ra trude khi van ban Featurizer cho may hoc, d6 Ia

’

ly

do tai sao Tokenizer dugc liét ké dau tién ¢ dau quy trinh.
Just Tokanization
"He likes dojs' ["He" |, “likes’, " doss']

Tokenisation and Lemmatisation

"He likes dogs' — [He", "like” " dog"]

Hinh 3.7: Chi tiét Tokenizer

Vi¢c lya chon Tokenizer c¢6 thé anh huong dén loai Featureizer, va thir tu cua
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cac thanh phan trong quy trinh NLU ciing can duoc xem xét, vi khong thé sip
xép mot Featureizer trudc Tokenizer vi dau ra ctia Tokenizer s& dong vai tro la
dau vao cua Featureizer. Trong hau hét cac truong hop, Whitespace Tokenizer hoat
dong tot cho bat ky ngdn ngit ndo. Tuy nhién, em da ty viét 1 file tokenizer cta
minh két hop vé6i thu vién under the sea la VietnamTokenizer dé st dung cho dé
tai.

Duya trén cac md hinh kién trac Transformer ¢ chuong 2, dé an sé sir dung mo
hinh phén loai BERT dé nhung, bén canh d6 em ciing sir dung Dual Intent va Entity
Transformer (DIET) dé xt Iy ca phan loai ¥ dinh va nhan dang thuc thé cung lic.

Kién truc DIET duoc md ta bang hinh dudi day:

Entiny Towm Mask
Loss Loss Loos

Entity O Emy game name Entity gaume name T

] Crmmaaing et

T | $ ~= o

Emdadsing
Teansformer (2 dyers) Laye

t t

Framading
Layw

Foed-tormerd
oo | Protrmees
farwant | smitedsing

t

Spares
teatures

|
t t
Foedlomard | Feoddorwans
==

l forward | emmoading forwand  embodding

t L)

Spares Sparee
Teatires fratirne

Wit play gare pong

Hinh 3.8: Kién triuc DIET

Sau khi tao xong cac dic diém cho tat ca cac tokens va cho toan bo cau, co
théchuyén n6 sang md hinh phan loai y dinh.O ddy em st dung md hinh DIET

cua
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Rasa dé co thé xu ly ca viéc phan loai y dinh ciing nhu trich xudt thuc thé. N6
clingcO thé hoc hoi tir ca tokens ciing nhur cAu.

Dudi day la cach DIET duogc sir dung trong Rasa pipeline:

“Hi, my name is Vincent." — [“Hl". “my”, “name”, “is", "Vincom"]

CLs
—1 1 =% X3 ] GEINE] CEEE) =)
¢ ’
I ;z ;‘ R s Furramance
DET CLASSIFIRR
witents evhes

Hinh 3.9: Quy trinh DIET hoat dong

Bit ctr khi ndo nguoi dung noi chuyén véi chatbot, Rasa sé& theo ddi noi bo
trang thai cta 101 n6i thong qua déi trong Tin nhin‘. Pbi tuong nay duoc xt 1y theo
timg budc trong quy trinh. So d6 bén duéi cung cap thong tin tong quan vé nhiing

gi xayra khi Tin nhan duoc xir ly.
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Massage Stase

text”: “hello world”

WhiteSpaceTokenizer

Megtagn State

text™: "hello world", "tokens™: ["hello", “world")

CountVectorsFeaturizer Meszage State
"text": "hello world™,
“tokens": ["hello", “"warld"],
‘sparse features": {(“sequence”: "<SparseMatrix 2 x 25»"
‘sentence™: "<SparseMatrix 1 x 25»")
CountVectorsFeaturizer char Mastage State
“text": "hello world™,
"tokens": ["helle”™, "“world"],
"sparse_feotures™: {"sequence": "<SparseMatrix 2 x 125",
“sentence™: “<SparseMatrix 1 x 125"}

DIETClassifier

Messags State
"text™: “hello woria”,

“tokens“: ["hello", “world“],

"sparse_features"™:

{"sequence™: “<SparseMatrix 2 x 125",
‘sentence”: "<SparseMatrix 1 x 125»"},
“intent™: {“name™: "greet", "confldence™: 9.781),

Hinh 3.10: Chi tiét quy trinh NLU Rasa Pipeline
Thong bao dau tién bat dau dudi dang mot thing chira chi véi 16i néi don
gian ciia nguodi dung. Sau khi tin nhin di qua Tokenizer, n6 s& duoc chia
thanh cac token. Khi tin nhin di qua CountVectorsFeaturizer, cac feature
sparse_features da dugc thém vao. Co su khac biét gitra cac dac diém cua
chudi va toan bd cdu. DIETClassifier s& tim kiém ‘sparse features‘ va
‘dense_features® trong token dé dua ra du doan. Sau khi xu Iy xong, nd s&
dinh kém dy doan y dinh vao ddi twongtin nhan.
3.5 Xay dung giao dién hd trg quan ly doan hdi thoai bing Botpress
Trong dé tai, em sir dung mi ngudn md botpress phién ban v12 cua botpress
trén github va diéu chinh 1 sd thanh phan ma ngudn trong d6 nhu thém tiéng
viét,chinh stra giao dién dé phi hop véi dé tai.
3.5.1 Thanh phan giao di¢n quan li ludng cia chatbot
Tur giao dién dang nhap cia Botpress, nguoi dung ding nhap bang tai khoan

duogc cap.
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e botpress

Hinh 3.11: Giao dién dang nhap Botpress Studio

Sau khi dang nhap thanh cong, ngudi ding dugc chuyén huéng dén trang chu
cta giao dién. Tai ddy, nguoi dung chon click tén bot mudn truy cap va dugc chuyén

huéng dén giao dién quan I ludng hoi thoai.

08B

Hinh 3.12: Giao dién quan |i luéng héi thoai trén Botpress Studio
Tai giao dién ludng hoi thoai ctia Botpress gom 2 thanh phan chinh 1a Node va
Lua chon

Node la don vi logic dam thoai chinh cta chatbot ctia Botpress . Mot
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node thuong chuyén sang mot node hoic ludng khac. Mbi node s& ¢é 3 thudc tinh
la:

 On enter la noi tao cac hanh dong, xir li cua bot

* On receive la noi nhan input tir nguwoi dung va sé€ xu li ching

« Transititions 1 noi dat bién, diéu kién nbi giira c&c nodeLua chon la mét node

dé ngudi dung chon khi hé thong khéng thé dwa ra cau traldi chinh xac hodc mudn dua ra

lwa chon cho ngudi dung chon.

' Lua chon | choice-e43765
~3$ User picked
~3 User picked
~2 User picked

~2 On failure

Hinh 3.13: Node lwa chon ciia giao dién quan i ludng kich ban
3.5.2 Xay dung ludong kich ban quan |i hi thoai gitra ngwoi ding va bot

Dudi day la giao dién quan ly hoi thoai cua botpress:

c
a
e

0sB
|
[
\
|

Hinh 3.14: Giao dién quan |i ludng hdi thoai trén Botpress Studio
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« Mbi ngudi dung sé& sir dung ludng kich ban trén vé6i session nhit dinh, sau 1
thoi gian nguoi ding khdng nhan véi bot thi s& dwoc reset lai cudce trd chuyén.

« Bot s& bit dau bang 1 node bit ddu vé6i cdu tra 101 mic dinh 1 chao nguoi
dung.

« Tiép dén s& dén node nhian théng tin, tai didy em sir dung custom
action get dé nhan thong tin tir ngudi dung va xu 1y. Trong file get.js nay
nhom tién hanh load cau hoi va ciu tra 10 tir danh sach intent thong qua 2
ham getIntentUtterances iy cau tra 101 va getAnswer 1ay cau hoi. Sau dé st
dung ham replyUser dé xtr 1y cAu hoi ctia ngudi dung, trong ham nay sé lay
input tr nguoi dung sau khi qua NLU s€ tra lai danh sach intent va dg tin
cady cua chung. Néu cac intent c6 do tin cay dudi 0.7 s€ bi loai, nguoc lai
néu c6 1 intent 16n hon 0.7 thi dua ra cau tra 16, tir 2 intent trd 1én s& cho
ngudi dungchon cau tra 1oi.

« Néu qua node get ma hé théng khong xac dinh dwoc cau tra 101 thi s&
chuyén qua node thdng bao v4i ngudi ding la hé thdng khdng 6 cau tra 1oi
cho cauhoi hién tai va chuyén tiép qua node lwa chon dbi véi cac cau tra 10i
khong traloi dugc sé ¢ 3 lya chon sau cho nguoi dung:

— Pé lai thong tin vao form google

— Tim kiém google, hé thong s& dua ra link, title 1 s6 page két qua
timkiém vé cau hoi cho ngudi ding

— Tiép tuc hoi cau khac

« Sau khi di qua hét cac node thi s& quay lai node get dé tiép tuc nhan cau hoi

tir nguoi dung.
3.6 Kétluin
Chuong 3 di trinh bay vé cach thuc 4p dung cong nghé, k§ thuat da Iya chon &
Chuong 2 vao xay dung chatbot tu van, hd tro nhdp hoc tai Hoc vién Cong nghé
Buu chinh Vién théng. O Chuong cudi sé trinh by vé quy trinh thir nghiém chatbot

va trién khai trén mdt s6 nén tang pho bi€n nhu website cia Hoc vién.

CHUONG 4. TRIEN KHAI THU NGHIEM CHATBOT TU
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VAN, HO TRQ NHAP HQC TREN FACEBOOK
MESSENGER, WEBSITE CUA HQC VIEN

4.1 MOi troeong thir nghiém va cac thwoce do danh gia
4.1.1 MOi trweong thir nghiém

Céc thtr nghiém dugc thyc hién trén may tinh ca nhan voi thong sé cau hinh
ciamd trudng duge mo ta cu thé trong bang sau:

Bang 4.1: Bang ciu hinh mdi trwong thir nghiém

Thoéng tin MOi truong may huan luyén
Vixu ly CPU Intel Core 15-12400F
Dung luong RAM 32GB
Dung lugng b nhé 256GB
GPU NVIDIA QUADRO RTX 4000 8GB GDDR6
H¢ diéu hanh Ubuntu 22.04.3 LTS
M0 hinh huan luyén bert-base-multilingual-cased
Python 3.10
Rasa 3.1

4.1.2 Thir nghiém va danh gi4 d¢ chinh x&c ciia Rasa NLU
Trong dé an nay sé& st dung cac phuong phap do gdm: accuracy score, Precision
va Recall, F1 score.

« Accuracy: Céach tinh don gian va thuong duoc sit dung nhiéu nhat. Tinh ti
1¢ gitra s6 mau duoc dy doan ding va téng sé6 mau. Thuong dugc st dung
cho cac bai toan phan loai ma 6n dinh va khdng bi 1éch hoic khéng cd su mat
canbang cua céc 16p.

« Precision — la ty 1¢ bao nhiéu cai ding duoc lay ra, Can nhac trén tap dir
lidu kiém so&t xem c6 bao nhiéu dit liéu dugc mé hinh phan doan ding.

« Recall — 13 ty 1& bao nhiéu cai duoc 13y ra 1 dang, Chi s6 nay con dugc goi
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13 d6 bao phu, tirc 1a xét xem md hinh tim duwoc c6 kha ning tong quat hoa
nhu nao. Tu hai yéu t6 do chuan xéac va do bao pht nguoi ta dit ra mot chi $0
khac goi la F1-Score
« F1-Score: La trung binh diéu hoa (harmonic mean) ciia precision va recall
(gia str hai dai lugng nay khac 0). Do d6 n6 dai dién hon trong viéc danh
giado chinh xac trén dong thoi precision va recall.
B0 di liéu dugc phéan chia 80% dao tao va 20% thir nghiém tur file nlu.yml.
Saukhi phan chia dir liéu, em tién hanh danh gia NLU pipeline véi 2 mo hinh 1a
bert

Precision =
Recall - =T
fjl - z % -‘j.'l\.'.zu.'l-"»' 1

Accuracy =

4)
Hinh 4.1: C4c chi s6 danh gia md hinh

va bert-base-multilingual-cased thu dugc két qua nhu sau:

Bing 4.2: Bang két qua xac dinh y dinh véi md hinh bert

Accuracy

Precision

Recall

F1-Score

0.92

0.93

0.92

0.92

Biang 4.3: Bang két qua x4c dinh y dinh véi mo hinh bert-base-multilingual-cased

Accuracy

Precision

Recall

F1-Score

0.94

0.95

0.94

0.94

Tur két qua trén ta thdy mo hinh bert-base-multilingual-cased thuc hién tét hon
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m6 hinh bert vi mé hinh nay c6 hd tro tiéng viét.
Sau khi lya chon dugc md hinh dao tao bert-base-multilingual-cased chop
Rasa Pipeline NLU ti uu nhat thi két qua thuc hién thir nghiém voi tap test ta

duoc kétqua sau c4c 1an thir nhu sau:

tent Confusion matrix
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Hinh 4.2: Ma tran wéc lwong nhim 14n xay dung dir li¢u intent

Ma tran nham 1an trén cho thiy y dinh nao bi nham 14n véi y dinh khac. Bt
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ky mau nao da duoc du doan khong chinh xac sé& duoc ghi lai va luu lai dé g& 16i

dé dang hon.

Intent Prediction Confidence Distribution

Comrect Virorg

Conhdence

Number of Sampes

Hinh 4.3: Biéu @6 dé tin cdy cho cac du doan

Biéu db gitp ta hinh dung d¢ tin cdy cho tat ca cac du doan, vé6i cac du doan
dung va sai duoc hién thi bang cac thanh mau xanh lam va mau do tuong ung.
Viéc cai thién chét luong dit liéu dao tao s& di chuyén cac thanh biéu d6 mau
xanh lam Ién trén biéu d6 va céac thanh biéu d6 mau do xudng dudi biéu do. N6
cling sé& gilipgiam sb lugng thanh biéu d6 mau do.

4.1.3 Thir nghiém tro chuyén véi chatbot

Chatbot duoc em xay dung véi gan 30 chu dé vé tuyén sinh, nhap hoc nhu diém
tuyén sinh, chi tiéu tuyén sinh, huéng dan nhap hoc, huéng din chuan bi hd so
nhap hoc, théng tin vé cac van dé lién quan nhap hoc nhu gidy bao nhap hoc, sd

doan, gidy chuyén nghia vu quan sy, bao hiém y té. Ngoai ra chatbot ciing duoc
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trang bi cac théng tin co ban vé hoc vién nhu dja chi, ma truong hay thdng tin
lién hé.
TUr cac chu dé néu trén, em da thir nghiém mot sb kich ban hoi thoai véi chatbot
cu thé nhu sau:
« Hoi dap vé hudng dan nhap hoc, thong tin hd so nhap hoc va cac thong tin
nhap hoc khac nhu bao hiém y té, gidy chuyén nghia vu quin su, gidy bao

nhap hoc, s6 doan, Ki tdc xa. ..

Em mudn héi vé hudng dan nhap hoc

Cac thi sinh da tring tuyén vao

Hoc vién can thirc hién cac budc
(@ sau
Budc 1: Thi sinh phai thuc hién
xac nhan nhap hoc trén hé théng
tuyén sinh clia Bé Gido duc va bao
tao tai dia chi
https://thisinh.thithptquocgia.edu.vn
béng hinh thire truc tuyén va trén
tai khoan cla ca nhan. Thoi gian
thure hién xac nhan nhap hoc tir
naav 24/8 dén trudc 17 qio 00

Hinh 4.4: Héi dap véi chatbot vé hwéng din nhip hoc

Hb so nhap hoc can mang nhimg gi 2

Thi sinh dén 1am thi e nhap hoc
mj:‘ &an mang theo
1. Ban 530 hop I& Moc ba Trung
v hoo pho thona
1) et =

2 Ban sao hop 1 Bang tot nghiép

trung hoc phd thang (681 vé1 hoe

sinh tOl nghigp W ném 2022 o vé
truge) hoge Giay chirng nhan tot
nghi&p trung hoc phd théng tam

Hinh 4.5: Héi dap véi chatbot vé ho so nhap hoc
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s://tacebook.com/ptittuyensinn

= @ dé tim hiéu thém théng tin|
ool
s n Vui Iong chon thong tin can giai dap
(ARG - dudi da
1 " ,.
""" i Dé lai thong tin tw vén |
| Tiép tuc héi | | Tim véi google |

Hinh 4.6: Chatbot dwa ra lya chon Kkhi gip ciu héi ngoai pham vi

Dé Iai thdng tin 1tr vin

Hinh 4.7: Chatbot dwa ra lwa chon khi ngudoi dung dé lai thong tin tw van

Véi cac kich ban thir nghiém néu trén, chatbot da tra 1oi dugc gan 30 chii dé
vol  ti 1€ dung kha cao. Ddi v6i cac cau hoi chatbot chua tra 161 duge, em s& dua
ra hai huéng la tim kiém trén google va dé lai thdng tin dé tiép tuc xir i, thém dir
lidu va tién hanh nang cap cho chatbot & cac phién ban sau.

4.2 Cai dit va trién khai hé thong
4.2.1 Cai dit hé thong

Hé thong chatbot gdm 2 du 4n nho 1a quan 1y data chatbot va Botpress Studio.
Toan by ma ngudn déu dugc luu trit tai gitlab ca nhan ctia em va duge dé o ché do
riéng tu. Dudi day la hudng dan cai dit ching:

« Cai dat hé thong quan 1y data: sau khi tai project vé va giai nén, chay lénh
docker compose up -d va doi project chay 1én. Dé kiém tra hé thong da

chayduoc chua thi can xem log cua docker.
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« Cai dat Botpress Studio: sau khi tai project vé& va giai nén, chay 1énh yarn
install sau d6 chay yarn start.
Lan dau truy cép giao dién can ding ki tai khoan, nén ding ki 12 email that

dé botpress ¢ thé giri thdng tin vé email trong 1 sb truong hop.

Luu y cau hinh hé thong cua bot hién tai file bot.config.js. O file nay can
chuy dén doan code sau:
"messaging”: {
“channels": {
"messenger”: {

"enabled": true,

"accessToken": "EAALPZ9cLQLgBAPNOZAMSWWE3akbSBum71E7C22Z
Bx1jwlpElZAVuxbpy9diECgmN7vhDCKjApPO2jskmallZB3udrel]ljspxCAgHPN
eEEnz8bJ4ARBRO7ECccobgoNA8yDougjld648 jPxwhadDwHwQEIAPCVZANJcRrnNC
DfJuvzQBtbVoKZCEmnz31d1lwCtd246kIBXZACADLWZDZD" ,

"appSecret”: "ebf68967859ccc9127144f809T00dde3",

"verifyToken™: "34986219869225821882132992566947"

¥
}
}
¥

Hinh 4.8: C4u hinh ciia bot dé két néi véi facebook messenger
O doan code trén 13 cac thong tin accessToken cua page can két ndi trén
facebook, appSecret khda két ndi dén app messenger cua page va verifyToken
la thdng tin khoa xac thuc v&i tén mién https cua bot dé két ndi véi
messengercua page.
4.2.2 CA&c yéu chu dbi véi cau hinh may cai dit va luu y

Dbi voi may cai dit cAn mot sé yeu cau sau dé phi hop véi dé an:

« Can cai node phién ban 12.xx.xx trén may cai.

« Cai cai docker va docker compose.

« May cai dit can c6 cdu hinh RAM ti thiéu 16GB, B nhd trong 128GB.

Can

chay may lién tuc va khong tat di.

« Can backup dir liéu bang cach export data ctia bot hién tai dé tranh truong
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hop khi hé thdng bi hong do 18i hay mat dién thi phai build lai va thao tac

tirdau lai trén sudio.
« Dudi day 13 huéng dan xuat thong tin bot tai giao dién ctia admin chon xem

thém va xuat thdng tin cia bot dé tranh mat dix liéu bot:

TeomoiBot =

Hinh 4.9: Trich xuét thong tin bot tai giao dién chinh
4.2.3 Trién khai hé thong chatbot
Sau khi hoan thanh xay dung va cai dat hé théng. Em da thu nghiém trién khai

trén giao dién website ctia Hoc Vién

& HE THONG
XET TUYEN TRUC TUYEN

W hhese nQu Ty

% Th ek e Sy e bl P

= reryg ten

1. Bt i Sy W g b Thurg S
14 ey

.1. .'" . | 2. B e ey 8 Blheg W gl
. | s
Hinh 4.10: Trién khai chatbot trén website hoc vién

4.3 Kétluin
Chuong nay da trinh bay vé quy trinh thir nghiém chatbot, cach thirc trién khai

hé thong trong thuc té va két qua thuc nghiém. Tir d6 tién hanh danh gia két qua cua
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hé théng va dé xut phuong phap nghién ciru, phat trién sau nay.
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KET LUAN

Pé an tap trung nghién ctru bai todn Nghién ciru va xay dung chatbot tw véan, h
trg' nhap hoc tai Hoc vién Cong nghé Buu chinh Vién théng. Trong d6 tap trung
chinh vao céc ki thuat xay dung NLU, xtr li ngébn ngit tu nhién, &p dung cac mo
hinh hoc may, hoc sdu vao quy trinh xay dung phan loai y dinh nguoi dung. Tu
NLU di xay dung két hop véi giao dién hd tro xay dung cac ludng kich ban tro
chuyén gilra nguoi dung va bot. Thong qua thuc nghiém, phan tich va danh gia céac
kich ban, sau d6 danh gia hiéu ning bing viéc trién khai trén cic nén tang nhu
facebook hay website ctia Hoc vién. Cudi cung dua ra hé théng chatbot tu van, hd
trg nhap hoc. Cu thé dé an da duoc mét sb két qua sau:

- Tim hiéu tong quan vé bai toan va quy trinh xay dung chatbot hd trg hoi dap
cac thdng tin tuyén sinh va nhap hoc.

- Nam duoc kién trac va nhiém vu cac thanh phan, thuat toan va cac ki thuat
sir dung trong chatbot nhu Mang RNN, mang b nhé dai-ngin (Long Short Term
Memory networks), Kién trdc Transformer, Mo hinh BERT...

- Xay dung bo dir liéu vé nhap hoc, tuyén sinh 2023 chinh x4c dua trén cac
ngudnthu va thdng tin tir Hoc vién cho bai toan chatbot.

- Nghién ctru va tmg dung Framework Rasa, t6i wu hoa céac thuat toan khi ap
dung framework nay. Tao m6 hinh huén luyén riéng dé x4c dinh y dinh ngudi ding.
Pong thoi st dung mé hinh BERT Base Multilingual dé cai tién chat luong cia
bai todn xac dinh ¥ dinh. Két hop NLU rasa véi giao dién ngudi dung Botpress
Studio dé quan ly ludng héi thoai giira ngudi ding va chatbot dé dang hon.

- Hoan thanh muc tiéu xay dung chatbot giup giam thiéu thoi gian va cong sirc
trong cong tac ho tro, tu van nhap hoc tai Hoc vién. Tich hop trén website Hoc
vién dé twong tacvéi ngudi dung.

Tuy nhién d& 4n t6t nghiép van con mot s6 diém han ché nhu noi dung cua dir lidu
hoi dap phai dugc cap nhat thu céng hang nim trén hé thong theo dé an tuyén sinh,
quy dinh ciia Hoc vién trong cong tac tuyén sinh, nhip hoc. Hién tai chatbot chi méi
phan loai theo y dinh ngudi ding va dua ra cau tra 15i chung cho ¥ dinh d6. Dé cai
thién hé thong, d¢ an dua ra hudng phat trién trong tuong lai nhu cai thién thém vé

nhan di¢n theo nglr canh deé tang d6 chinh xac cua cau tra 101.
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