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Ngay nay ching ta dang duoc séng trong ky nguyén ctia tin hoc nhd sy vuot bac,
su bung né manh mé& cua coéng nghé thong tin. Cong nghé théng tin khong chi ding lai
& muc dich phuc vu cho khoa hoc k¥ thuat ma di sdu vao doi séng, chinh tri, kinh té, x&
hoi, trd nén than thién, gén glii, mang lai nhiéu loi ich cho con nguoi. Bac bi¢t trong
linh vuc gido duc, Cong nghé thong tin giup toi wu hoa quy trinh quan 1y, hd tro giang
day, va dic biét 1a cai thién viéc giao tiép giira nha truong va hoc sinh. Trong bai toan
tuyén sinh dai hoc, nhu cau cung cap thong tin kip thoi, chinh xé4c, va dé& tiép can cho
thi sinh ngdy cang tré' nén cap thiét. Viéc tmg dung Al va Chatbot trong tu van tuyén
sinh khong chi gitip giam tai cho nhan vién tuyén sinh ma con ning cao trai nghiém
cho thi sinh, gitip ho dé dang tim kiém thong tin ma khong can cho doi hodc phu thudc
vao gio lam viéc.

Db an nay huéng dén viéc xay dung mot hé thdng Chatbot théng minh, st dung
tri tué nhan tao dé hd tro tu van tuyén sinh. Hé thdng duoc thiét ké dé giai dap cac cau
hoi thuong gap vé nganh hoc, diéu kién tuyén sinh, hoc phi, va cac mbc thoi gian quan
trong. Chatbot ciing dong vai tro cau ndi, gitp thi sinh tiép can thong tin mot cach

nhanh chéng, chinh x4c va than thién.

Su két hop giita cong nghé thong tin va gido duc qua du an nay khong chi mang
lai ¥ nghia thyc tién ma con thuc ddy nghién ctru va ing dung cic cong nghé tién tién

trong linh vuc gido duc, gop phan hién dai héa nganh gido duc Viét Nam.

V& co ban, kha nang phan hdi cua Chatbot bao gom :

e Théng tin vé trudng va cac nganh hoc
e Céch thirc, quy trinh tuyén sinh

e Thong tin vé hoc phi va hoc bong

e Cap nhat thong tin xét tuyén.

e Cau héi thuong gap (FAQs).
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LOI CAM ON

Trong quing thoi gian hoc tap tai truong Pai Hoc Bach Khoa, Pai Hoc Pa Nang,
cling nhu trong khoan thoi gian thue hién va hoan thanh d6 &n nay, em da nhan duoc su
gilp d&, hudng dan, giang day nhiét tinh cia quy Thay, C6 trong khoa Cong Nghé Thong
Tin. Em xin chan thanh cam on cac thay c6 da diu dat, day db em ca vé kién thirc chuyén
mon va tinh than hoc tap dé em c6 duoc nhing kién thac thuc hién do an tot nghiép cua
minh.

Trong qué trinh thuc hién dd 4n em xin cam on thay Nguyén Nang Hung Van. Thay
la nguoi da dinh hudng va giai ddp nhiing thic mac trong nhitng budi gap mat dau tién
va luén hudng dan, giup d& em trong sudt qua trinh thuc hién d6 an nay.

Em xin chan thanh cam on dén céc thay co giang vién Khoa Cong nghé Thong tin
cta truong Pai hoc Bach khoa Pa Ning. Nho kién thic chuyén mén, su truyén cam
hiing va dong luc ma cac thay co da truyén dat cho em, em di c6 nhirng nén tang viing
chic dé thuc hién dd 4n tot nghiép.

Ngoai ra, em muén gui 16i cam on chan thanh t6i tat ca nhiing ai di danh thoi gian
va cong sic dé doc, xem xét va dong gop y kién cho db an cua tdi. Nhitng gop ¥ va nhan
Xét quy bau tir moi ngudi da gilp em ndm bét duoc nhitng sai s6t va khia canh can thiét
dé nang cao chat lugng va hoan thién db 4n ctia minh. Em trén trong moi déng gop va
s& tiép thu nhitng gop ¥ d6 dé phét trién hon trong tuong lai.

Mic du di cb giang trong qué trinh nghién ciu lam dé tai nhung do con nhiéu han
ché vé thoi gian va trinh d6 nén d6 4n cta em khong tranh khoi nhiéu thiéu sot, nhiéu
van dé chua duoc giai quyét hoan chinh. Vi viy em rat mong nhan duoc nhimng ¥ kién
dong gop cua cac thay co dé cd thé hoan thién va phat trién dé tai hon.

Mot 1an nita em xin chan thanh cam on!



LOI MO PAU

Cong nghé dang ngay cang phat trién qua timg nim, dan dén viéc tra ctru thong tin
clia con ngudi cling thay dbi theo, tir nhitng phwong phap tra ctru dit liéu don gian bang
cach tim kiém theo cac tir trong cdu cho dén nhiing phuong phap phirc tap nhu ap dung
hoc may dé trich xudt dit liéu chinh x4c hon dya trén ngit nghia cua cac tu d6. Su dot pha
trong linh vyc tra ctru thong tin dugc tai dinh nghia lai sau sy ra doi cia ChatGPT mot
mo hinh ngdn ngit dugec OpenAl phat trién da lam cach mang hoa viéc tim kiém, 1am cho
viéc tim kiém thong tin duogc biéu dién duéi dang mot chatbot hoi dap, nho vay mo hinh
nay da gitp giai dap cac thong tin theo mot cach thirc gidng con nguoi hon.

Tuy nhién ChatGPT ciing ton tai nhitng han ché ciia mot moé hinh ngén ngit, nhat 13
kha ning bi 18i thoi thong tin (outdated information), ddn chtng 13 thoi diém ra mat mo
hinh nay chi cap nhat kién thitc dén nam 2021. Hién nay, tit ca nhiing van dé nay da
dugc khic phuc nhd phuwong phap tang cuong Al tao sinh, gitp mo hinh cé thé cap nhat
thong tin tir nhiéu nguon theo thoi gian thyc. O d¢é tai nay ta s& mo phong lai hé théng do,
bang viéc xdy dung mot hé thong chatbot hoi dap co thé ldy dit lidu tir trang thong tin
tuyén sinh cta Truong Pai hoc Bach Khoa Da Néng. Dé xay dung duoc hé thong nay ta
can tim hiéu vé cach cdc mo hinh ngén ngir 16n hoat dong, cac phuong phéap trich xuat
thong tin lién quan, xir Iy dit liéu, cach trién khai mo hinh trén server va lam thé nao dé
danh gia hiéu qua ctia mot hé thong hoi dap.

Biang viéc don dau xu thé chung vé cong nghé Al tao sinh, dé tai cling danh manh
vao qua trinh xtr 1y dit liéu, mot thir ¢dt 16i quyét dinh d6 hiéu qua ctia mo hinh ngén ngi
trong viéc trich xuat thong tin va tra 10i ciu hoi, tir d6 ¢ thé ap dung k¥ thuat nay trong
nhiéu linh vyc khac nhau c6 thé 13 viéc tao mot hé thdng tra ctru tai liéu ndi bo, hd tro tu

van ban hang hodc 12 mét tro thi déc luc giup viéc hoc tap hiéu qua hon.



CAM DOAN
Toi xin cam doan:

1. B40 cdo d6 an tot nghiép Tén dé tai: X4y dung Chatbot Al hd trg tu van tuyén
sinh cho truomg Pai hoc Bach khoa Pa Nang la cong trinh nghién ctu cta chinh ca
nhan t6i dudi sy huéng dan truc tiép cua giang vién TS. Nguyén Niang Hung Van.

2. T6i da ty doc nghién ctu, dich tai lidu va tong hop céc kién thirc da lam nén béo
40 nay va dam bao khong sao chép ¢ bat ctr dau.

3. Nhitng ly thuyét trong luan vin déu duoc sir dung tai liéu nhu toi da tham khao
& phan tai liéu tham khao di c6 trong bao cio.

Néu c6 vi pham, t6i xin chiu hoan toan trach nhiém.

Sinh vién thuc hién

Lé Van Manh
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Xay dung Chatbot Al hé tro tue véan tuyén sinh Pai hoc

MO PAU

Hién nay, Truong dai hoc Bach khoa, Pai hoc Pa Nang dang 1a mot ngodi trudng
duoc nhiéu si ttr lya chon vao hoc. Nhung ddi mat v&i rat nhiéu chuyén nganh véi dic
thu khac nhau c6 thé giy bdi rdi cho nhitng ban méi tét nghiép THPT. Viéc ap dung
CNTT, cu thé ¢ day 1a chatbox A, vao qua trinh tur van tuyén sinh 1a mot yéu t6 can thiét
va mang lai nhiéu hiéu qua tich cyc. Chinh vi viy, t61 da chon dé tai xay dyng chatbot tu
van tuyén sinh nhdm hd trg Trudng Bach khoa trong viée giai dap thic méc cho thi sinh
mot cdch nhanh chong, thuan tién va hi€u qua, déng thot giam tai cong viéc cho bd phan
tu van tuyén sinh.

. Boi cinh dé tai

Trong nhiing nim gan day, sy phat trién cia Al di lam thay d6i sau sic dén nhiéu
khia canh cua doi séng, bao gé)m ca linh vyc gido duc. Pac bié¢t, voi su ra doi cua cac
LLM lam ting kha ning hiéu va xtr Iy ngdn ngi ty nhién cia may tinh mot cach dang ké,
mo ra nhiing tiém ning méi trong viéc xay dung cac hé thong ty dong hoa, trong d6 co
Chatbot trong linh vyc chiam séc khach hang. Nhiing cong nghé nay c6 thé xir 1y khoi
lugng dir liéu khéng 16, hoc hoi tir nhiing mau dit liéu phtc tap, va tuy dong hoa céac cudc
hoi thoai mot cach tu nhién, mang lai trai nghiém nguoi dung than thién va hiéu qua hon.

Tai Viét Nam, viéc tuyén sinh & cac truong dai hoc va cao ding hang nim van gip
nhiéu kho khin, dic biét 1a trong viéc cung cap thong tin day du, chinh xac va kip thoi
cho thi sinh va phu huynh. Truyén thdng tu van tuyén sinh thong qua cac cudc hoi thao,
ngay hoi tuyén sinh, hay hd trg qua cac kénh tu vén truc tiép doi hoi nhiéu thoi gian, chi
phi nhan su va khé mé rong quy mo trong thoi gian ngan. Trong bdi canh do, viée ap
dung cac cong nghé tu dong héa nhu chatbot tuyén sinh trd thanh mot giai phap tiém
nang dé t6i vu héa quy trinh tuyén sinh.

Vé6i mong muén tiép cin nhanh chong va hiéu qua hon véi cac thi sinh tiém ning, em
da dé xuat y tuong xay dung mot Chatbot tuyén sinh dya trén nén tang LLM. Chatbot
nay s€ dong vai tro 1a mot cong cu hd tro tu dong, c6 kha nang tra 101 cac cau hoi tir phia
hoc sinh va phu huynh, tir thong tin vé chuong trinh dao tao, diéu kién tuyén sinh, dén
chinh sach hoc bong va hd tro sinh vién. Véi kha ning xir Iy ngdn ngir ty nhién cua

LLM, Chatbot c6 thé mang lai trai nghiém tu van tuyén sinh chan thuc, giam tai cong
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Xay dung Chatbot Al hé tro tue véan tuyén sinh Pai hoc

viéc cho ddi ngii tu van cia nha truong, déng thoi tao ra mot kénh giao tiép hién dai va
hiéu qua hon.

Vi vdy, bdi canh cua dé tai nay khong chi 13 nhu cau Gng dung cong nghé vao gido
duc ma con 1a mot bude tién trong viéc nang cao trai nghiém ngudi dung trong cong tac
tuyén sinh, gitip nha truong hién dai héa qua trinh tuyén sinh va dap Gmg tot hon nhu cau
thong tin cta thi sinh.

2.Ly do chon d@ tai

Ly do chon dé tai “Xay dyng Chatbot hd tro tuyén sinh tai Truong Pai hoc Bach
khoa, Pai hoc Pa Ning” xuét phat tir nhu cau cap thiét trong viéc tng dung cong nghé
hién dai dé cai thién quy trinh tuyén sinh. Hién nay, v4i su phat trién nhanh chéng cua
cac mo hinh ngon ngtr 16n va tri tu¢ nhan tao, viéc sit dung Al dé t6i wu hoéa céc dich vu
cham soc va hd trg ngudi dung tro nén kha thi va hiéu qua hon bao gio hét. Trong bbi
canh cudc cach mang cong nghiép 4.0, viéc ap dung Al khong chi giup tiét kiém ngudn
lyc ma con nang cao trai nghiém nguoi dung thong qua sy tuong tac thong minh va ca
nhan hoa.

Dic biét, trong linh vyuc gido duc, tuyén sinh 1a mét quy trinh quan trong, 4nh huéng
tryc tiép dén hinh anh va uy tin cia nha trudng. Poi voi Truong Pai hoc Bach khoa Pa
Néng, mdi nim cé hang nghin hoc sinh va phu huynh c¢6 nhu cu tim hiéu thong tin vé
cac chuong trinh dao tao, quy ché tuyén sinh, hoc phi va hoc bong. Tuy nhién, véi cac
phuong phép tu van truyén thdng, viéc dap tung kip thoi va chinh xac nhu cau thong tin
cua tat ca nguodi dung 1a mot thach thire 16n, dac biét 1a trong thoi gian cao diém cua mua
tuyén sinh. Do d6, viéc xay dung mot chatbot tuyén sinh khong chi 1a giai phap tiét kiém
chi phi, thoi gian ma con dam bao tinh lién tuc, chinh xac trong viéc cung cap thong tin
tuyén sinh.

Ly do chon dé tai con xuét phat tir tiém ning ma cic md hinh LLM mang lai. Nhimng
mo hinh nay cé kha nang xir Iy ngén ngit ty nhién mot cach linh hoat va sau sac, gip
chatbot khong chi c¢6 thé tra 16i cac cau hoi don gidn ma con cung cap thong tin chi tiét,
da dang va lién tuc cdp nhat. Viéc ung dung LLM vao Chatbot tuyén sinh con la mot
budc di tién phong, mang lai loi thé canh tranh va nang cao hinh anh hién dai, nang dong
clia nha truong trong mat céc thi sinh va phu huynh.

Tom lai, dé tai ndy vira dap ung nhu cau thyc tién trong quy trinh tuyén sinh ctia nha
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truong, vira 13 co hoi dé kham ph4, nghién ctru va ap dung mot trong nhitng cong nghé
tién tién nhat hién nay — mo hinh ngén ngit 16n, tir d6 gép phan nang cao trai nghiém

ngudi ding va toi wu hoa hoat dong tuyén sinh trong méi trudng gido duc.
3.Pdi twong nghién ciru

Péi tugng nghién ctru cua dé tai nay 1a tip trung nghién ctru cac LLM phuc vu cho
viéc xay dung chatbot tuyén sinh, cu thé 1a viéc ung dung cac mo hinh nhu Ollama,
GPTGrok, PhoBERT v.v hodc cac m6 hinh ngdén nglt ¢6 kha nang xur ly ngon ngir tu
nhién manh mé& khac vao linh vuc tu van gido duc. Péi tuong nghién ctru bao gém cac
yéu t6 k¥ thuat va thuat toan ctia mé hinh ngdn ngi, phuong phap nap dir liéu va t6i vu
hoa mo hinh, cling nhu kha nang twong tac cia mo hinh véi nguodi dung trong ngit canh

cung cip thong tin tuyén sinh.

Ngoai ra, nghién ciru ciing xem xét cac phuong phap danh gia chat luong va hiéu
qua hoat dong cua Chatbot, bao gdm do chinh xac cta cau tra 101, kha niang hiéu ngir
canh, mac do hai 1ong ctia nguoi dung, va kha ning mé rong cia chatbot dé dap ung
nhu cau nguoi dung thyc té.

4.Pham vi nghién ctru

Pham vi ing dung: Chatbot dugc xay dung nhim phuc vu cong tac tuyén sinh cho
Truong Pai hoc Bach khoa, Pai hoc Pa Nang. Do d6, chatbot sé& tap trung vao cac noi
dung xoay quanh thong tin tuyén sinh cta truong nhu chuong trinh ddo tao, quy ché
tuyén sinh, hoc phi, chinh sach hoc béng, cling nhu cac thong tin lién quan dén co hoi
viéc lam va cac hoat dong hd trg sinh vién. Chatbot can dam bao tra 16i chinh x4c cac cau
hoi pho bién, dong thoi ¢6 kha ning mé rong dé cap nhat thong tin méi theo thoi gian.

Pham vi cong nghé: D¢ tai s& tap trung vao cac md hinh ngdn ngit 16n v4i kha ning
xtr 1y ngdn ngir tw nhién cao, giup Chatbot c6 thé hiéu va phan hdi cac cau hoi tir nguoi
dung moét cach tu nhién va chinh xac. Céc nén tang va thu vién hd trg Chatbot nhu
PyTorch, TensorFlow, cac API dich vu ngdn ngit c6 san ciing s& duogc nghién ctru va ung
dung dé tbi wu hoa hiéu suit caa chatbot.

Pham vi ngudi ding: Chatbot huéng dén nhém ngudi ding bao gdm hoc sinh, sinh
vién c¢6 nhu cau tim hiéu thong tin vé Trudng Pai hoc Bach khoa, Pai hoc Pa Nang, phu
huynh hoc sinh va cc ca nhan quan tdm dén viéc nhap hoc tai truong. Doi tuong nguoi
dung c6 thé truy cp Chatbot qua cac kénh truyén théng chinh thirc ctia nha truong, giup

dam bao tinh thuan tién va dé dang cho ngudi dung khi tim kiém thong tin tuyén sinh.
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Véi cac dbi twong va pham vi nghién ctru 1d rang, dé tai khong chi tip trung vao viéc
phat trién Chatbot tuyén sinh ma con mé ra co hdi ning cao trai nghiém tu van gido duc
thong qua ung dung Al.

5.N¢i dung nghién ctru

Dé tai nay tap trung vao nhitng ndi dung nghién ciru bao: Dau tién, dé tai s& tap trung
tim hiéu va danh gia cac LLM va cac bién thé phd bién khac. Muc tiéu 13 phan tich céc
vu nhuoc diém va lya chon mé hinh phu hop nhat dé ap dung vao Chatbot tuyén sinh,
d6ng thdi nghién ciru k¥ thudt tinh chinh nham dap tmg cac yéu cau dic thu trong bdi
canh cua truong. Tiép theo, dé tai sé trién khai hé théng Chatbot thong qua thiét ké kién
tric tong thé, bao gdm mo hinh ngdn ngir va giao dién ngudi dung. Mot pipeline dit liéu
s€ dugc xay dung tir qua trinh thu thap, tién xur 1y dit li€u va nap dir liu vao cac LLM, st
dung cac thu vién nhu PyTorch, TensorFlow, tich hop qua API dich vu ngon ngit dé toi
uu héa hiéu suét.

Pé dam bao chét lugng ciia Chatbot, nhém nghién ciru sé thiét 1ap cac tiéu chi danh
gia nhu d6 chinh xac, thoi gian phan hoi, kha niang hiéu ngir canh va mirc do hai 1ong cia
ngudi ding. Sau do, tién hanh thir nghiém trén céc kich ban tuyén sinh thyc té nham danh
gia hiéu qua ctia Chatbot va tir d6 thuc hién cac bude toi wu hoa dé dam bao Chatbot hoat
dong 6n dinh, chinh xac. Cudi cung, Chatbot s€¢ duoc trién khai trén cac kénh truyén
thong cua nha truong, nhu website tuyén sinh va cac nén tang mang xi hoi, nham dé
dang tiép can véi hoc sinh va phu huynh. Sau khi trién khai, dé tai ciing danh gia kha
nang md rong cac tinh nang nang cao cho Chatbot trong tuong lai, vi du nhu tu dong cap
nhat dir licu tuyén sinh, hd trg hudng nghi¢p hodc tich hop cac dich vu sinh vién khac.
Noi dung nghién ctru nay gitp dam bao rang Chatbot tuyén sinh duoc xay dung mot cach
bai ban, dap g tot nhu ciu ngudi ding va gép phan nang cao hiéu qua quy trinh tuyén
sinh cua truong.

6.B6 cuc bai bao cdo
Bai bdo cdo DATN ngoai phﬁn mé dau va két luan thi bd cuc duoc chia 1am 4 chuong
16n, cu thé nhu sau:
Tong quan va gidi thidu dé tai. Trong muyc ndy s& tap trung vao viéc néu lén tinh cap
thiét, gidi thiéu bdi canh va muc dich dé tai.

Chuong 1. Co s& 1y thuyét. Trong chuong ndy tap trung vao cac co sd 1y thuyét va cac
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cong cu duoc sir dung trong dé tai nay.

Chuong 2. Phuong phap dé xuét sir dung mé hinh ngdn ngit 16n trong Chatbot. Trong
chuong nay tap trung vao phuong phap dé xuit, giai thich timg phwong phép, cac budc
thuc hién trong mo hinh.

Chuong 3. Trién khai xay dyng Chatbot hd trg tu van tuyén sinh tai Trudng Dai hoc
Bach khoa, Pai hoc Pa Nang.

Trong chuong ndy tip trung vao viéc néu rd cac budc thue hién va cudi cung 1a danh gia
két qua san pham.

Két luan va phuong hudng tiép theo, phan nay s& néu 1én nhiing van dé dat duoc, cac van

dé can giai quyét va phuong hudng duoc dé xuét trong twong lai.
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CHUONG 1: TONG QUAN VE COSO LY THUYET

1.1 Tong quan vé Hoc may
1.1.1 Gidi thiéu vé Hoc mdy
Hoc may (ML) 1a linh vuc con cta Al mot nhanh dang phat trién cua cc thudt toan
tinh toan duoc thiét ké dé mo phong tri théng minh cta con ngudi bang cach hoc hoi tir
moi truong xung quanh [1]. Thay vi dwgc 1ap trinh voi cac quy tic cing nhéc, cac md
hinh hoc may dugc huin luyén dé nhan dién miu va dua ra dy doan dya trén dit liéu dau
vao. Hoc may c6 thé dugc chia thanh ba loai chinh: hoc c6 giam sat (supervised
learning), hoc khong giam sat (unsupervised learning) va hoc tang cuong (reinforcement
learning). Ngay nay, hoc may ngay cang trd nén phd bién trong cac ung dung thuc tién,
tir nhan dién hinh anh, phan tich vin ban, d&én du doan hanh vi ngudi dung [2].
1.1.2 Hoc may co giam sdt
Hoc méy c6 giam sat (SL) 1a mot mo hinh hoc may, trong d6 cac doi twong dau vao
(1a mét vector dau vao hoic cac bién du bdo) va mot gia tri dau ra mong mudn (con duogc
goi 13 tin hiéu giam sat dugc gan nhin boi con ngudi) dao tao mot mé hinh [3]. Di licu
dao tao duoc xtur ly, xay dung mot ham anh xa dir liéu méi thanh cac gia tri dau ra mong
doi [4]. Muc tiéu cua thuat toan hoc c6 giam sat 14 tim ra mot ham sé

f:X->Y

véi X 1a khong gian cac dac trung (features) va Y la khdng gian cac nhan (labels). Thuat
toan hoc ¢ giam st dung dir liéu dau vao (xq,y:1), (X2, ¥2), .., (Xn, V), trong d6 moi
cap (x;,y;) chira mot dic trung x; (input) va nhin twong ung y; (output) [5]. Bé do luong
mtc d6 hoc tap ciia mot ham vai dit lidu dao tao, mot ham mat mat
L:Y XY - R
dugc dinh nghia. Di vai cap (x;,y;), sw mat mat cua viéc du doan gia tri 9 1a L(y;, 9)
[6].
1.1.3 Hoc may khong giam sdt

Hoc khong gidm sat 1a mdt nhanh cta hoc may ma trong do6 cac thuat toan tu kham

pha cu trac hodc mau tir dir liéu khong c6 nhin. Theo Ghahramani (2003) trong bai bao

"Unsupervised Learning," hoc khong giam sat chu y€u tdp trung vao viéc nhan dang va
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phan nhém cac mau trong dit liéu ma khong can biét trudc bat ky nhin hodc huéng dan
nao [7].

Muc dich cua hoc khdng giam st I tim cach ti vu hda mot ham muc tiéu £ sao cho
md hinh c6 thé biéu dién cau trlc an trong tap dir liéu ma khdng c6 nhdn. Qué trinh nay
thuong lién quan dén viéc toi vu mot ham mat mat L dé kham pha cac dic trung quan
trong hozc cau tric cua dit liéu.

Gia sir ta ¢ tap dir lieu X = {x;,x,, ..., x,}, trong d6 mdi x; € R® la mot diém dir
liéu trong khéng gian d;,,,. Ta xay dung mot ham muc tiéu

FiRE - RK (voi k < d)

dé bién doi dir liéu X sao cho £(X) c6 thé biéu dién cac dic trung quan trong cua di liéu.
Ham muc tiéu nay c6 thé duoc chon sao cho phan anh dugc cac méi quan hé, mau hoic
cau trdc an trong dit liéu. Dé tim cac biéu dién téi wu, ta toi thiéu hda mot ham mat mat

tong quat [8]:

LX) = D d(x f(x0)

Vé co ban hoc may c6 giam sat va hoc may khong giam sat 1 hai phuong phap hoc
may pho bién nhét duoc sir dung trong nhiéu tac vy tir don gian dén phirc tap va di ching
minh dugc hiéu qua cua chung [9]. Ngoai hai phuong phap hoc may trén con nhiéu
phuong phép tién tién khac nham giai quyét timg nhiém vu cu thé. Mot vai thuat toan c6
thé ké dén nhu 13 hoc ban giam sat, hoc ting cudng v.v. Tuy nhién phuong phap hoc may
tu giam sat (self-supervised learning) va hoc da nhiém (multi-task learning) la hai
phuong phép quan trong duoc st dung dé huan luyén mé hinh ngdn ngir 16n lién quan t6i
chatbot [10].

1.1.4 Ung dung ciia hoc mdy
Hoc may déng mot vai tro thiét yéu trong sy phat trién va tmg dung cua tri tué nhan
tao, mang lai nhiéu loi ich dang ké trong cac linh vuc khac nhau. ML gilp tu dong hoa va
t61 uu hoa cac quy trinh, giam thiéu sy can thiép ctia con ngudi trong cac tac vu phirc tap
[11] va cung cap kha ning phan tich dit liéu 16n mot cach higu qua. Véi sy gia tang khoi
luong dit liéu trong ky nguyén sb, cic phuong phap hoc may cho phép doanh nghiép khai
thac dir liéu dé tim ra thong tin quy gia, tir 46 dua ra quyét dinh chinh xac hon [12].

1.2 H¢ thong tra 1oi cau hoi
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1.2.1 Gidi thi¢u vé hé thong trd 16i cau héi

Tim kiém dap an cho cau truy van 1a mot chirc ning quan trong trong nhiéu tng dung
va cong ty trén toan cau. Cho du trong linh vire san xuat, tai chinh, y t& hay hau nhu bat
ky nganh cong nghiép nao khéic, cac hé thong déu co kho thong tin va tai liéu nodi bo
khéng 15.

Pang tiéc 13, quy mo dir liéu cua nhiéu cong ty dong nghia v&i viée to chirc va truy
cap thong tin co thé tré nén cuc ky kém hiéu qua. Van dé cang tré nén tram trong hon ddi
v6i thong tin dua trén ngdn ngir. Ngon ngit 13 cong cu dé con ngudi giao tiép cac ¥ tudong
va khai niém troru tugng. Ty nhién, cac ¥ tudng va khai niém khé hon cho may tinh dé
hiéu va luu trit mot cach ¢ y nghia.

Hau hét cac hé théng dva vao cym giao di¢én tim kiém dya trén tir khoa duogc luu triv
trén cac ‘céng ndi bd’ khac nhau dé xu 1y dit liéu ngon ngir. Néu dugce thuc hién tot, diéu
nay c6 thé dap tmg yéu cau kinh doanh cho mét sé dir liéu do.

Néu mot ngudi biét ho dang tim kiém gi va ho biét cc tir khoa va thut ngit cia thong
tin ho can, tim kiém duya trén tir khoa 13 1y tuong. Khi tir khoa va thuét ngir cua cau tra 1oi
khong duoc biét, tim kiém tir khoa 14 khong di. Viéc moi nguoi tim kiém cau tra 10
khong 1 rang trong cac kho tai liéu 16n 13 mot sy lang phi ning suat [13].

Lam thé ndo dé chung ta giam thiéu van dé nay? Cau tra 10i nim ¢ tim kiém ngir
nghia, dic biét 1a véi khia canh hoi-dép (QA) ciia tim kiém ngir nghia.

1.2.2 H¢ thong truy xudt thong tin

Trude khi di sau vao cac hé thong Hoi Pap, hiy thao luan vé cac hé thong Truy Xuét
Thong Tin (Information Retrieval). Truy xuit thong tin trong khoa hoc thong tin 13
nhiém vu x4c dinh va truy xut cac ngudn tai nguyén hé thong thong tin co lién quan dén
mét nhu cau thong tin. Nhu cau thong tin c6 thé dugc chi dinh dudi dang mot truy van
tim kiém. Trong truong hop truy xuét tai liéu, céc truy van ¢6 thé dua trén toan van hodc
1ap chi muc dua trén ndi dung khac [14]. Truy xuat thong tin 13 khoa hoc cia viéc tim
kiém thong tin trong mot tai liéu, tim kiém cac tai liéu ty chung va cling tim kiém siéu dit
liéu (metadata) mo ta dir 1i€u, va cac co sé dit li¢u van ban, hinh anh hodc am thanh.

Qua4 trinh truy xuat thong tin bat dau khi ngudi ding nhap truy van vao hé thong.
Truy van 13 nhitng tuyén bd chinh thirc vé nhu cau thong tin, vi du nhu chudi tim kiém

trong cac cong cy tim kiém trén web. Trong truy xuat thong tin, mot truy van khong xéac
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dinh duy nhat mot déi tuong trong bd suu tap. Thay vao do, nhiéu ddi tuong co thé khép
v6i truy van, ¢ thé vé6i cac mirc d6 lién quan khac nhau [15].

Mot ddi tuong 1a mot thuc thé dugc dai dién bdi thong tin trong mot b suu tap nodi
dung hoic co s& dit liu. Cac truy van cta ngudi dung duoc dbi chiéu véi thong tin trong
co so dir liéu. Tuy nhién, khac véi cac truy vin SQL ¢ dién ctia mot co sé dit liéu, trong
truy xut thong tin, cac két qua tra vé co thé hoic khong khép véi truy van, vi vay cac két
qua thuong duge xép hang. Viée xép hang két qua nay 1a mot diém khéac biét chinh cua
tim kiém truy xuét thong tin so v&i tim kiém co s¢ dir licu.

Tuy thudc vao trng dung, cac doi tuong dir liéu co thé 13, vi du, tai liéu van ban, hinh
anh, am thanh, ban dd tu duy hodc video. Thudng thi cac tai liu khong duoc luu giir
hoac luu trit truc tiép trong hé théng IR, ma dugc dai dién trong hé théng bo1i cac dai dién
tai liéu hoac si€u dir li¢u.

Hau hét cac hé thong IR tinh toan mot diém sb sd hoa vé muic do khép ciia mdi ddi
tugng trong co s dit lidu voi truy van va xép hang cac dbi tuong theo gia tri nay. Cac doi
tugng xép hang cao nhat sau d6 dugc hién thi cho nguoi dung. Qua trinh nay c6 thé duoc
13p lai néu nguoi ding mudn tinh chinh truy véan [16].

Pé truy xuat hidu qua cac tai liéu lién quan bang cac phuong phap Truy Xuat Thong
Tin, cac tai liéu thuong dugc bién d6i thanh mot dang dai dién phu hop. Mbi phuong
phap truy xuat két hop mot md hinh cu thé cho muc dich dai dién tai liéu cua nd. Hinh
anh bén dudi minh hoa mdi quan h¢ cua mot s6 mod hinh phé bién. Trong hinh anh, céc
mo hinh dugc phan loai theo hai chiéu: co s& toan hoc va cac thudc tinh cua mo hinh

[17].
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Properties of ) with term-interdependencies
- the Model without :
Mathematical term-interdependencies immanent transcendent
Basis S~ term-dependencies term-interdependencies
. Standard”, ‘.‘"'.—Fuzz;'"‘
set-theoretic *._Boolean A ' Set ‘
4 Extended ",
¥ _Boolean_ — . ~Balanced™
I /"Generalised’ /Topic-based ™, _ ,~ _Dalancea =
__wl ! —p{ Topic-based |
/7 Vector Space " Vector space | P ooy Space
algebraic { Vector’, L L I
»‘\Space_; T — Latent * “Spread. Activation N “Backpropagation™
o \_Semantic / *._Neuronal Network > _Neuronal Network
" Binary . s .
\_Interdependence / anguage ) T
- — T —~—— /" Retrieval
probabilistic | by Logical |
T TRl “_Imaging ./
/" Inference / Belief ™
L Network / > . Network ./ T

Hinh 1.1 Mai quan hé giiza mét s6 mé hinh truy xudt thong tin
Chiéu co s& toan hoc:

e Cac md hinh ly thuyét (set-theoretic) tap hop dai dién cho cac tai liéu dudi dang
tap hop cac tir hodc cum tir. Cac diém tuong dong thuong duge suy ra tir cac phép
toan 1y thuyét tap hop trén cac tap hop d6. Cac mo hinh phd bién 1a: M6 hinh
Boolean tiéu chuan (Standard Boolean model), M6 hinh Boolean mé rong
(Extended Boolean model), Truy xuat md (Fuzzy retrieval).

e Cac md hinh dai s6 dai dién cho tai liéu va truy van thuong dudi dang vector, ma
tran, hodc tuple. Su twong ddng giita vector truy van va vector tai liéu dugc biéu
dién duéi dang gia tri vo hudéng.

e Cic md hinh xé4c suat coi qua trinh truy xuat tai liéu nhu 13 suy luan xac suat. Su
tuong déng dugce tinh toan nhu 13 xdc sudt ma mot tai liéu c6 lién quan dén mot
truy van cu thé. Cac dinh 1y xac suat nhu dinh 1y Bayes thuong dugc st dung
trong cac mo hinh nay.

e (Cac mo hinh truy xuét dua trén dic trung xem céc tai li¢u nhu 1a cac vector gia tri
clia cac ham dic trung (hodc chi 1a dic trung) va tim cach t6t nhat dé két hop cac
dic trung nay thanh mot diém sb lién quan don 1¢, thudng bang cac phuong phap
hoc xép hang. Cac ham dic trung 1 cdc ham tiy ¥ cla tai lidu va truy van, va do
d6 co thé d& dang két hop gan nhu bt ky mé hinh truy xuit nao khac nhu chi la
mot dac trung khac.

Chiéu thudc tinh ctia m6 hinh:
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e (Cac mo hinh khong c6 sy phu thudc gitta cac thuat ngir: coi cac thuat ngilr/tir khéac
nhau 1a doc 1ap. Thuc té nay thuong duoc biéu dién trong cic md hinh khong
gian vector bang gia dinh tryc giao cua cac vector thudt ngir hoic trong cac mo
hinh x4c suét béng gia dinh ddc lap cho cac bién thuét ngil.

e Cic md hinh c6 su phy thudc tiém 4n giita cac thuat ngit: cho phép biéu dién su
phu thudc gitra cac thuat ngit. Tuy nhién, mirc do phu thudc gitra hai thuat ngir
dugc xac dinh boi chinh mé hinh d6. Thuong thi diéu nay dugc suy ra truc tiép
hodc gian tiép (vi du, bang cach giam chiéu) tir sy dong xuat hién cia cac thuat
ngir do trong toan bd tap hop tai ligu.

e (Céc mo hinh c6 sy phu thudce siéu viét gitra cac thuat ngir: cho phép biéu dién su
phu thudc gitra cac thuat nglr, nhung khong khéng dinh cach thic xac dinh mirc
doé phu thude gitra hai thuat nglt. Ho dua vao mdt nguén bén ngoai dé xac dinh
muc do phu thudc gitra hai thuat ngtr (vi dy, mot con nguoi hodc cac thuat toan
phuc tap).

Mot nhanh mé rong ty nhién ciia cac hé thong Truy Xuat Thong Tin 13 hé théng Hoi
bép, khong chi léy cac tai liéu da duoc xép hang ma con tra vé mot phén duoc chon cua
tai liéu — tuong tu nhu Google hién nay.

1.2.3 H¢ thong hdi ddp

Hé thdng Hoi Pap 1a mot nhanh tu nhién cta hé thong Truy xuit thong tin va xir Iy
ngodn ngit ty nhién lién quan dén viéc xay dung cic phuong phap ty dong tra 10i cac cau
hoi dugc dat ra boi con ngudi bang ngdn ngir tu nhién. Hé thong Hoi Dap tim kiém cau
tra 10i trong co so tri thitc dya trén cac truy van ciia ngudi dung, véi cac loai ciu tra 10
khac nhau tuy thudc vao ung dung ctuia hé théng, chéng han nhu truy van co so dit liéu,
truy xuat thong tin hodc cac phuong phap dua trén do thi tri thirc. Cau tra 10i co thé la
mot tir, mot doan cau, mdt cau hoan chinh va cé y nghia, hodc mét tdp hop cac cau voi
tinh logic. Loai cdu tra 101 phu thudc vao Gmg dung ma hé théng Hoi Pap dugc phat trién.
Heé thong c6 thé duoc phat trién trén cic mo hinh khac nhau: truy van co sé dit ligu, truy
xuét thong tin va dya trén d6 thi tri thie. Phuong phép truy van co so dit liéu thuong lién
quan dén viée phat trién mot co so dit liéu cap cau hdi-cau tra 161 cho mot linh vuc cu thé
va sau do tim kiém cdu tra 16i dya trén cdu hoi cia nguoi dung. Truy xuét thong tin

thuong 1a tim kiém dir liéu khong cé cau truc, tire 14 van ban, dap trng yéu cau cuia nguoi
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dung tir cac tap dir liéu 16n, thudng 1a trén Web. Phuong phap dua trén d6 thi tri thirc lién
quan dén viéc phan tich ngit nghia cua truy van va sau dé truy cdp vao co sé dit lidu co
clu trac. Co sé dit liéu co thé 1a mét co s& dir lidu quan h¢ hoan chinh hodc cac co s¢ dix
lidu c6 ciu trac don gian.

Trude khi di vao chi tiét, hiy xét mot buec tranh tong quat vé Hoi Dap (QA). Dau tién,
chung ta tap trung vao Hé thong Hoi Pap Mién Md (Open Domain Question Answering
System). Cac hé théng ODQA xir 1y cac ciu hoi trén nhiéu chu dé rong 16n va khong thé
dua vao mot tdp hop cac quy tic cu thé . Thir hai 1a Hé théng Hoi Pap Mién Pong
(Closed-Domain Question Answering System), tap trung vao mét linh vuc/pham vi han
ché va thuong c6 thé dua vao logic rd rang. Cac hé théng Hoi Pap M va Hoi Pap Pong
con duoc biét dén 13 cac hé théng sich mo (Open Book) va sach dong (Closed Book)
[18].

extractive QA abstractive QA
I 11 B
S 7
S / Retréve{(Réa/der// Retriever-Generator
p ey, .
N and Reading Comprehension IR and Text Generation
s | W77
~ I
: // Y, ////
S Generator
< 220224
3)\ Text Generation /
3 UL

Hinh 1.2 Hinh mét s6 céch tiép cdn cuia Hé thong Hoi Pdp

Hinh thtrc pho bién nhat cua hé thong Hoi Pap 1a Exractive QA (trén cing bén trai).
O day, ching ta két hop buéc Truy Xuat Thong Tin (IR) va budc Poc hiéu (Reading
comprehension). Bat ky hé thong ODQA nao déu yéu cau mot budc IR dé truy xuat
thong tin lién quan tir "cudn sach mg". Gidng nhu trong cac ky thi ma sach, noi sinh vién
c6 thé tham khao sach cua ho dé 1y thong tin trong ky thi, mé hinh c6 thé tham khao mot
ngudn thong tin bén ngoai. Ngudn thong tin d6 co thé 1a cac tai liéu nodi b cua t6 chic,
Wikipedia, Reddit, hodc bat ky ngudn thong tin nao khac khong phai 1a chinh mé hinh.
Budc IR truy xuét cac tai liéu lién quan va chuyén ching sang budc RC (ngudi doc). RC

bao gom viéc trich xuat mdt cau tra 101 ngan gon tr mot cau hoac doan van, thuong dugc
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goi la tai liéu hoac ngilr canh.

Hai loai Hoéi Bap khac dua vao vié€c tao ra cau tra 101 thay vi trich Xuét ching. Cac mo
hinh GPT ciia OpenAl 14 nhiing vi du vé md hinh may bién dbi tao sinh ndi tiéng.

Trong Hoi Pap Mé Sach Tom Luoc (open-book abstractive QA), budce IR dau tién
gidng nhu trong Extractive QA; cic ngit canh lién quan dugc truy xuat tir mot ngudn bén
ngoai. Nhitng ngit canh nay duoc chuyén téi mé hinh sinh vin ban (chang han nhu GPT)
va duoc st dung dé tao ra (khong phai trich xut) mot cau tra 10i.

Ngoai ra, chiing ta c6 thé st dung Hoi Pap Pong Sach Tém Luoc. O day chi c6 mod
hinh sinh van ban va khong c¢6 budc IR. M6 hinh sinh s€ tao ra cau tra 161 dua trén biéu
dién hoc ndi tai cia né vé thé giéi. N6 khong thé tham khao bat ky ngudn thong tin bén
ngoai nao, do do cd tén goi la ‘closed-book’.

QA trich xuat c6 thé duoc coi 13 hinh thirc hoi dap dé ap dung nhéat. N6 cho phép
ching ta dat mgt cau hoéi va sau do trich xuit mot cau tra 1oi tir mot doan van ngén. Trong
phuong phép nay, chiung ta dua ra mot ngit canh duy nhat va trich xuit mot cau tra 10i
thong qua viéc doc hiéu (RC). Sau d6, chiing ta c6 thé két hop nd véi mot ngudn dit licu
bén ngoai va tim kiém qua nhiéu ngit canh, khong chi mot. Chiing ta goi phuong phap
nay 13 'QA trich xudt mé sach', thuong duogc goi tit 1a QA trich xuat. N6 khong phai 1a
mot mod hinh don 1é ma thyc ra bao gdm ba thanh phan:

e Dir liéu duogc lap chi muc (kho tai li€u / co s¢ dit li€u vector)
e MO hinh truy xuét
e MOJ hinh doc

ODQA yéu cau 1ap chi muyc dit liéu ma mé hinh truy xuat ctia chiing ta c6 thé truy cip
sau nay. Thong thuong, do6 s€ 1a cac doan van ban co kich thudce ‘sentence-to-paragraph-
sized’ [19].

Question

Query \ll —\l’
- Vector

D % Y/
Database etriever —> ader/
Sy s N7

Context l

!

Answer
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Hinh 1.3 Pipeline cuia hé thong Extractive QA

Céac tuy chon cho loai co s¢ dir 1i€u thay ddi dya trén mo hinh truy xuét. Mot mo hinh
truy xuét truyén thong sir dung truy xuat sparse vector véi TE-IDF hoic BM25. Cac mo
hinh nay tra vé cac ngit canh dwa trén tan suét cua cac tir khdp giita ngit canh va cau hoi.
Nhiéu tir khép hon tuong duong véi mirc do lién quan cao hon. Elasticsearch 13 giai phap
co so dit liéu phd bién nhat cho viéc ndy nhd kha ning tim kiém tir khoa manh mé va ¢
thé m& rong cua ho [20]. Tuy chon khac 1a st dung truy xudt vector day dic voi cac
vector cau duoc xay dung bai cac mo hinh bién d6i nhu BERT. Cac vector day dic c6 loi

thé cho phép tim kiém théng qua ngir nghia.
1.3 Tim Kkiém mirc d9 twong tu vin ban
1.3.1 Thudt toan TF-1DF

TF-IDF 1a viét tat cuia cum tir: Term frequence -Inverse document frequency . Pay la
mot ki thuat rat noi tiéng, duoc st dung trong nhiéu bai toan NLP va khai pha dir liéu
dang van ban vo1 muc dich: tinh weight (d0 quan trong) cua word trong mdt van ban cu
thé, van ban d6 nam trong mot tap nhiéu vian ban khac nhau [21]. Ban than chinh tén goi
nay da thé hién duoc nodi dung thuét toan:

e Term frequence: tan suat thuat ngit xuat hién trong tai liéu.(3 1an? 30 1an?)

e Inverse document frequency: duoc tinh bang s6 lugng tai liéu ma thut ngir xuit
hién. Tan suit tai liéu nghich dao (1 / df) cho biét mirc do quan trong cua thuat
ngir. Thuat ngir ¢6 phai 1a mot tir hiém (chi xay ra trong mot tai lidu) hay khong?
Hay thuat ngit nay pho bién (xay ra trong gan nhu tat ca cac tai liéu)?

Y tudng ciia thuat toan rat don gian: mot tir xudt hién nhiéu trong 1 van ban, nhung
lai it xuét hién trong ca dataset thi o quan trong cua né cang cao. Nguoc lai, mot tu Xuét
hién & hau hét cac vin ban thi c6 do quan trong cang thap [22]. Bang thuit toan nay,
ngudi ta c6 thé xac dinh ra cac stop word (mang it ngit nghia nhu: a, an, the ...).

Ta gid su:

e t: Tur (term) dang xét.

e d: Tai li¢u (document) dang xét.

e nd: Tong sd tir trong tai licu d.

TF: Term frequence - tan xuat xuat hién cua t trong d. Mot tir t xuét hién trong van ban d

cang nhiéu thi do quan trong cia n6 cang cao. Ta co:
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TF(t,d) = ft—'d

Ng

Y tudng cuia IDF: mot tir xuat hién trén cang nhi€u van ban, d quan trong tr dé cang
gidm. VD cdac stop word nhu a, an, the, i .... xuat hién trén hau hét cdc van ban, ngir canh,

d6 quan trong cua nhing tir nay thudng rat thap. Ta co:

DI
IDF(¢t, D) = log (1 +|d € D:t € d|

Trong do:
o t: Tu (term) dang xét.
e D: Tap hop tat ca cac tai liéu.

ID|: Tong s tai liéu trong tap D.

Id e D :ted: So tai liu chira tir t.

1 trong mau sd dugc thém vao dé tranh chia cho 0 khi t khong xuat hién trong tai
liéu nao.
Budc dau tiéu cua cac thuat toan search néi chung, ta can phai vectorize cac document
(vector hod). Ttrc can phai chuyén doi dang vin ban dang string thanh vector. Phuong
phap don gian va thong thudng nhét 1a bag of word . Gia sir ta ¢6 1 dataset gom 5 cau
[23]:

“There used to be Stone Age”

“There used to be bronze age”

“There used to be Iron Age”

“There was age of revolution”

“Now it is Digital Age”
Toan bd dataset c6 15 tir vung --> mdi van ban 13 1 vector c¢6 d6 dai 15. Véi 1 van ban, tur
vung nao xuét hién thi gia tri tai do bﬁng 1, tr nao khong xuét hién thi gia tri b%lng 0. Sau
khi "bag of word", ta c6 thu dugc két qua:

There used to be bronze age =[1,0,1,1,1,0,1,0,0,0,1,0,0,0,0]

There used to be iron age =[1,0,1,1,1,0,0,1,0,0,1,0,0,0,0]

There was age of revolution =[1,1,0,0,0,0,0,0,1,0,1,1,0,0,0]

Now its digital Age =[0,0,0,0,0,0,0,0,0,1,1,0,1,1,1]
Str dung tf-idf vectorization, phuwong phap nay gitip cai thién két qua dau ra rat nhiéu.

Phuong phap nay rt dé hiéu, voi 1 document d, thay vi gan gia tri 1 cho céc tir vung xuét
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hién trong d, ta gan gia tri tf-idf tuong Gng cua tr d6 trong d. VD sau khi tinh todn, ta
duogc (gia tri vector bén duéi chi 1a minh hoa, khong phai tir két qua tinh toan):

"There used to be bronze age" =[0.23,0,0.22,0.13,1.2,0,1.4,0,0,0,0.99, 0,0, 0, 0]

1.3.2 Thudt toan BM25

Trong tim kiém théng tin, Okapi BM25 1a ham tinh tht hang dugc cac céng cu tim
kiém sir dung dé xép hang cac van ban theo do phu hop véi truy van nhét dinh. Ham xép
hang nay dya trén mé hinh x4c suat, dugc phat minh ra vao nhitng nim 1970 — 1980.
Phuong phap c6 tén BM25 (BM — best match), nhung nguoi ta thuong goi "Okapi
BM25", vi lan dau tién cong thitc duoc st dung trong hé thong tim kiém Okapi, duoc
sang lap tai truong dai hoc London nhitng nam 1980 va 1990 [24].

BM25 1a mot phuong phap xép hang tya nhu TF-IDF, dugc st dung rong rii trong
tim kiém. Trong Web search nhitng ham xép hang nay thuong dugc sir dung nhu mot
phan ctia cac phuong phap tich hop dé dung trong machine learning, xép hang. Mot trong
nhimng k¥ thuat tim kiém ndi tiéng hién nay dang sir dung thuat toan nay 1a Elasticsearch.
Khi tim kiém, Elascticsearch tra vé cho minh ngoai cac két qua tim duoc, con c6 danh gia
d6 lién quan cua két qua dua trén gia tri thuc duong score. Elasticsearch s& sap xép cac
két qua tra vé ciia cac query theo thir tu score giam dan [25].

Néu mot thut ngit pho bién trong tai lidu nay, nhung hiém ¢ tai liéu khac, thi diém
TFIDF s& cao va tai liéu c¢6 diém TF-IDF cao hon s& dugc coi 1a phu hop vdi cum tir tim
kiém. BM25 cai thién dya trén TF-IDF bﬁng cach st dung mirc do lién quan véi mot bai
toan xac suat. BM25 sé dua ra diém lién quan, dé xac dinh xem mot truy van c6 muc do
lién quan thé nao dén céc tai liéu. Sau d6 xép hang cac diém lién quan d6 dé dua ra két
qua céac tai liéu phu hop véi truy van. Dé xac dinh mirc d6 lién quan gitta mét truy van
(tai lidu) v&i mot tai lidu khéc, chiing ta ¢ thé sir dung cong thirc tinh BM25 nhu sau:

BM25(t,d) = z IDF(¢) - fra - (ki +1)

d
teq ft,d + k1 . (1 ) + b - a‘llgldl)

Trong do:
o t: Tu (term) dang xét.
e d: Tai liéu (document) dang xét.
e q: Truy van (query) chira tip hop cac tir t.

o (fia) : SO lan tir t xuat hién trong tai liéu d (tan suat tir).
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e |d|: Do dai cua tai liéu d (tdng sd tir trong tai liéu).

e Avgdl : B0 dai trung binh cuia céc tai li€u trong tap.

e k, : Tham sb diéu chinh d6 nhay cta tan suat tir, voi k; > 0 va thudng nam trong
khoang [1.2, 2.0].

e b : Tham sb diéu chinh d6 anh huéng cia d6 dai tai liéu, véi b € [0,1]. Thong
thuong, b=0.75. b va k,

e IDF(t) : Trong s6 nghich dao tin suat tai liéu cua tir t, dugc tinh theo cong thirc &

phan trén.

6

TF Score

—— Classic TF score _ . an
BM25 TF Score

[ 2 4 [ 8 10 12 14 16 18 20 2 24 26 28
Term Frequency

Hinh 1.4 Sy anh huong cua TF téi TF Score

Tham sb k, cia BM25 xéc dinh tinh bao hoa tan suat tir. Gia tri cang cao, do bao hoa
cang cham. Nghia la néu mot tir xuat hién nhiéu s& 1am diém cua tai liéu cao, nhung s€
nhiéu voi mot mirc do nao d6 va mirc d6 anh hudng toi diém sé giam dan. alvigld] & mau sd
c6 nghia 1 tai liéu dai hon cac tai liéu trung binh s& dan dén mau s6 16n hon, dan dén
giam diém. Tham khao cac trudng hop thuc té, rut ra duoc rang néu cang nhiéu thuat ngir
trong tai liéu ma khong khép véi truy van dau vao thi diém cua tai liéu cang thap [26].
Noi cach khac, néu mot tai lidu dai 300 trang dé cap dén cum tir truy van mét 1an, thi n6
it c6 kha ning lién quan dén truy vAn hon so véi mot tai liéu ngin dé cap dén truy van
mot 1an.

1.3.3 Tim kiém twong tw dwa trén vector nhiing tir

Cong viée tim kiém twong tu 12 mot khai niém chinh trong nhiéu hé théng truy xudt
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thong tin, cong cu dé xuét, tim kiém tir ddng nghia... N6 duoc sir dung ¢ khip moi noi
ma viéc tim kiém chinh xéc thong qua co sé dir liéu khong phai 18 mdt lya chon kha thi
(vi duy, ta khong thé vira luu y nghia va ngit canh cta tir). Trong truong hop d6, hau hét
cac cong cu, thudt toan hoc sdu hodc cac phuong phap hoc may thong ké hoat dong véi
c4c biéu dién ban dau cua cic muc dudi dang cac vector trong khong gian chiéu cao,
duge goi 1 cac embedding. Piéu nay cho phép biéu dién cac muc ban dau (nhu vin ban,
hinh anh, v.v.) mot cach hiéu qua va linh hoat hon, ciing nhu Iuu gilr cac dac trung ctua
no6 va doi khi ca nglr canh. Céac vector embedding da chiing minh dugc la cong cu hi¢u
qua trong nhiéu linh vuc, bao gdm xt 1y ngdn ngit ty nhién va tri tué nhan tao. So sanh
cac vector embedding va xac dinh su twong déng cua ching 13 mot phan thiét yéu cia tim
kiém ngir nghia, hé thong dé xuét, phat hién bat thudng va nhiéu Gmg dung khac [27].

Viéc co ban viéc tim kiém cic muc tuong tu c¢6 nghia la tim kiém cac biéu dién
vector ctia ching ma gan nhau trong khong gian biéu dién cua ching (tim khoang cach
Euclidean hodc cac loai khoang cach khéc gita ching). Viéc tim kiém tuong tu sé& theo
cac budc:

e Dai dién cho tat ca cac muc tir tap dir liéu dudi dang cac embedding

e Dinh nghia mot metric cho mot cip embedding. Bién phap nay c6 thé 1a do twong

ddng cosine, khoang cach Euclidean hoic tich vo huéng.

e Tim kiém embedding cta ddi tugng truy van

e Chon cac embedding gan véi dbi twong truy van

Viéc truy xudt nhimg két qua nay 12 mot tim kiém k-lang giéng gan nhat (k-nearest
neighbours), c6 thé dugc thuc hién theo mot sé cach khac nhau [28]. Néu khong cé nhiéu
muc trong tap dir liéu (vai trim hodc vai nghin), c6 thé tinh toan metric khoang cach giita
tat ca cac vector. Tuy nhién, néu két qua can thiét trong thoi gian thuc, va tap dir licu
thue su 10n, viée tim kiém nhimng lang giéng gan nhét can phai duoc uée tinh. Diéu nay
c6 thé duge thuc hién bﬁng céch tao cau trac dit liéu chi sb cho phép tim kiém nhanh cac
muc. Ta s& xem xét sdu hon cach cic metric twong dong nay hoat dong dé c6 nim bét vé
¥ nghia ctia viéc hai vector embedding 1a twong ty nhau, trong bdi canh ciia mot truong
hop sir dung cu thé, & day 1a Chatbot hoi dap. Nhu trong xir Iy ngén ngit tu nhién, hai
vector biéu dién y nghia tir c6 thé "gan" nhau néu ching dugc st dung trong cac ngit

canh twong tu hodc lién quan dén cac y tudng tuong ty.
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Bang 1.1 Cac metric do tiong dong

Metric do d§ twong tuw Thugc tinh vector duwgc xem xét
Khoang cach Euclidean D0 16n va hudng

Do tuong dong cosine Chi c6 hudéng

Do tuong dong tich vo hudng Do 16n va hudng

Khoang cach Euclidean duoc tinh bang cin bac hai cua tong cic binh phuong cia
cac su chénh léch giita cac thanh phan twong ung cia cac vector. Dudi day 1a phuong

trinh tinh khoang cach Euclidean giita hai vector p va g trong khdng gian n-chiéu:

n
A, = | - a)?
i=1
Metric nay nhay cam véi ty 1& ciing nhu vi tri trong d6i cta cac vector trong khéng gian.

biéu nay c6 nghia la cac vector c6 gia tri 16n s€ c6 khoang cach Euclidean 16n hon so véi

cac vector ¢ gia tri nhd, ngay ca khi cac vector do tuong tu nhau theo céch khac.

b

Hinh 1.5 Vi du don gian vé khodng cach Euclidean trong khong gian 2 chiéu
Khoang cach Euclidean 1a mot metric twong dong rat don gian vi né phan anh
khoang cach giita ting gia tri ctia cac vector dugc so sanh: néu khoang cach Euclidean
rat nho, thi cac gia tri cua timg toa do trong cac vector rat gan nhau. Diéu nay khéac biét
vé tong thé ddi véi metric tich vo hudng hodc cosine. [29] Vi khoang cach Euclidean

nhay cam v&i do 16m, né hitu ich khi cic embedding chira thong tin lién quan dén sb
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lugng hoac cac phép do cua cac thu. Noi chung, khoang cach Euclidean 1a mdt lya chon
tu nhién khi m6 hinh khong duogc huin luyén voi mot ham méat mét cu thé.

Tich v6 hudng cua hai vecto a va b trong khong gian n-chiéu dugc tinh nhu sau:

n
a-b= Zaibi
i=1

Tich v hudng 1a mot gia tri vo hudng, ¢ nghia 12 n6 1a mot sé duy nhat thay vi mot
vector. Tich v6 huéng 1a duong néu goc giita cac vector nho hon 90 do, am néu goc giita

cac vector 16n hon 90 d9g, va bang khong néu cac vector vudng goc.

Hinh 1.6 Vi du don gidn vé tich vé huéng trong khong gian 2 chiéu

Tich vo hudng c6 thé bi anh hudong boi d6 dai va hudng cua cac vector. Khi hai vector co
cung d6 dai nhung hudng khac nhau, tich vé hudng s& 16n hon néu hai vector chi vé cing
mot huéng va nho hon néu chiing chi vé cac hudng d6i dién. Hay tudng twong hai vector
dugc biéu dién bang cac miii tén, vector a va vector b. Néu cac vector a va b chi vé cing
mot hudng, tich vo hudng cta a va b s& 16n hon so véi khi a va b chi vé cac hudng nguoc
nhau. Nhiéu mé hinh ngén ngit 16n st dung tich v hudéng trong qua trinh huin luyén.
Tich v6 hudng 1a mot phﬁn quan trong trong cac mod hinh hoc sau, dac biét khi tinh toan
d6 tuong dong giita cac vector trong khong gian biéu dién cao [30]. Vi du, mé hinh GPT
ctia OpenAl sir dung tich vo hudng trong qua trinh xtr Iy cac embedding dé xac dinh murc
d6 lién quan giita cac tir trong ngit canh. Piéu nay gitp mo hinh hiéu va du dodn cac tir
tiép theo dua trén ngtr canh hi¢n tai.

Do twong dong cosine 12 mot thude do cua goc giira hai vector. Né duge tinh bang
cach 1dy tich vo6 hudng cia cac vector va chia né cho tich cia do 16n cia ching. [31]

Metric nay khong bi anh huong boi kich thudc cua vector ma chi boi goc gitra ching.
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Diéu nay c6 nghia 13 cac vector ¢o gia tri 16n hodc nho s& c6 do tuong ddng cosine gidng
nhau mién 1a chung chi vé& ciing mét huéng. Duéi day 1a cach tinh d6 twong dong cosine
cho cac vector a va b:

a-b

|lal|b]

Trong d6 a va b la cac vector dugc so sanh, “»” biéu thi tich vo hudng, va |a| va |b| biéu

Cosine Similarity(a, b) =

thi d6 dai cua cac vector. P9 twong dong cosine nam trong khoang tir -1 dén 1, trong d6 1
c6 nghia 1a goc 0 d6 (cic vector gan nhau nhét c6 thé), 0 c¢6 nghia 1a vudng goc, va -1 ¢6
nghia 1a cac vector chi vé cac huéng nguoc lai.

Pau tién, phuong trinh tinh tich vo hudng cta cac vector bang cach nhan cac thanh
phan ciia chiing va cong két qua lai. Tich vo huéng sau d6 dugc chia cho tich ctia d6 16n
ctia cac vector, dugc tinh bang cach ldy cin bac hai cua tong cic binh phuong cia cac
thanh phan cua cac vector. Néu mo hinh duoc huan luyén bang do twong dong cosine, ta
c6 thé st dung do twong ddng cosine hodc chuin héa va sir dung tich v6 hudng [32]. Po
tuong dong cosine c6 18 khong phu hop khi c6 dit liéu ma do 16n cia cac vector 1a quan
trong va can duogc xem xét khi xac dinh su tuong déng.

Nguyén tic chung khi chon metric tim kiém twong ddng: st dung metric tuong
dong gidng nhu metric da dugc sir dung dé hudn luyén moé hinh embedding.

1.4 Lich sir hinh thanh mo6 hinh ngon ngir
1.4.1 Mang Neuron hoi quy truyén thong (RNN)

Mang no-ron hdi quy (RNN) 1a mot mo hinh hoc sau dugc dio tao dé xur 1y va
chuyén ddi dau vao dir liéu tuan ty thanh dau ra dit liéu tuan tu cu thé. Dir liéu tudn tu 1a
dir liéu, chéng han nhu ttr, cau hodc dir liéu chudi thoi gian, trong do cac thanh phén tuan
ty twong quan véi nhau dya trén ngir nghia phuc tap va quy tac ci phap. RNN 1a mot hé
thdng phan mém gdém nhiéu thanh phan dugc két ndi voi nhau theo cach con ngudi thuc
hién chuyén doi dit liéu tuan ty, chang han nhu dich vin ban tir ngdn ngit ndy sang ngdn
ngir khac. [33] Phan 16n RNN dang duogc thay thé br:?mg tri tué¢ nhan tao dya trén cong cu
bién d6i va cac mo hinh ngdn ngir 16n, hiéu qua hon nhiéu trong viée xir 1y dit liéu tuan

tu.

SV thyc hién: L& Van Manh Hudng dan: TS. Nguyén Niang Hung Van 28



Xay dung Chatbot Al hé tro tw véan tuyén sinh Pai hoc

InputLayer  Hidden Layer 1  Hidden Layer2  Output Layer
784 128 64 10
(relu) (relu) (softmax)

f\

Loss Layer
(cross-entropy)

: f
\»« o,

- "\ \'0'( \'0'(
5 % AAm AA» O

Hinh 1.7 So' @6 hoat dong ciia mét RNN

RNN duoc tao thanh tir cic no-ron: cac nit xtr Iy dit liéu két hop cung nhau dé thyuc
hién céc tac vu phtrc tap. Cac no-ron dugc t6 chtrc duéi dang 16p dau vao, dau ra va an.
L&p dau vao nhan thong tin dé xtr 1y va 16p dau ra cung cap két qua [34]. Qua trinh xir 1y
dir liéu, phan tich va dy doan dién ra trong 16p an.

RNN hoat dong béng cach 1an luot truyén dit liéu tuan ty nhan duge dén cac 16p an.
Tuy nhién, RNN ciing c6 quy trinh 1am viéc ty 1ip lai hay 4éi quy: 16p an c6 thé ghi nhd
va st dung cic dau vao trude do cho cic du doan trong twong lai trong mot thanh phan
bo nhé ngén han. [35] Quy trinh nay sir dung d4u vao hién tai va bd nhé da luu trix dé du
doan chudi tiép theo. Vi dy, ta c6 cau: Qud tdo mau dé. Ta mudn RNN du doan mau do
khi nhan dugc chudi dau vao Qud tdo mau. Khi xur 1y tir Qud tdo, 16p an s& luu trir mot
ban sao trong bd nhd. Tiép theo, khi thdy tir mau, 16p an goi lai Qud r&o tir bd nhd cua
minh va hiéu toan bd chudi: Qud tdo mau 13 ngit canh. Sau d6, 16p 4n c6 thé du doan mau
do dé cai thién do chinh xac. Do d6, RNN trd nén hitu ich trong nhan dang giong noi,
dich may va céc tac vu nhan di¢n ngit canh.

Qua trinh dao tao hoc may (ML) cac mang no-ron sdu nhu RNN bang cach cung
cap dir liéu dao tao cho md hinh va tinh chinh hi¢u ning cia mo hinh. Trong ML, trong
s6 ciia neuron 1a tin hidu dé xac dinh mac d6 anh hudéng cua thong tin di hoc trong qua
trinh dao tao khi du doan dau ra. Mdi 16p trong RNN déu c6 trong s6 bang nhau. Ta diéu
chinh trong sb dé du doan chinh x4c hon str dung mét ky thuét goi 1a truyén nguoc qua
thoi gian (BPTT) dé tinh 16i mo hinh va diéu chinh trong sé ctia mé hinh cho phu hop.
BPTT khdi phuc dau ra vé budc thoi gian trude va tinh lai ty 18 18i. [36] Qua do, ky thuat

nay c6 thé xac dinh trang thai 4n nao trong chudi dang gy ra 15i dang ké va diéu chinh
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lai trong s dé giam bién 16i.

RNN thuong cé dac trung la kién tric mot-mot: mot chudi dau vao duge lién két
v6i mot dau ra. Tuy nhién, nd cling c6 thé duge diéu chinh linh hoat thanh céc cdu hinh
khéc nhau cho cac muc dich cu thé. Sau day 1a mot s6 loai RNN phé bién:

e Mot-nhiéu: Loai RNN nay dan mot dau vao dén mot sb dau ra. Loai nay tao diéu
kién cho cac tmg dung ngdn ngit nhu chi thich hinh dnh bang cach tao mét cau tir
mot tir khoa duy nhat.

e Nhiéu-nhiéu: M6 hinh sir dung nhiéu dau vao dé du doan nhiéu dau ra. Vi du: ¢
thé tao mot cong cu dich ngdn ngit bang RNN, vai kha ning phan tich cau va ciu
triic chinh xac céc tir trong mot ngdn ngir khac.

e Nhiéu-mot: Mot s6 dau vao duoc anh xa dén mot dau ra. Loai nay rat hiru ich
trong cac ing dung nhu phan tich cdm xtc, trong d6 mo hinh dy doan cam xuc
ctia ngudi dung nhu tich cue, tiéu cwc VA trung ldp tir 161 chimg thuc dau vao.

Ké tir khi RNN duoc dua vao st dung, né da dat dugc tién bod dang ké trong cac
mg dung xir Iy ngdn ngit tu nhién (NLP) bang RNN ciing cac bién thé. Tuy nhién, bo mo
hinh RNN c6 mét s han ché:

D) doc cuc 16n

RNN c¢6 thé du doan sai dau ra trong khoa dao tao ban dau. Ban can 1ap lai nhiéu
lan dé diéu chinh cac thong s6 cia mo hinh nham giam ty 1& 16i. Ban c6 thé mé ta do
nhay cta ty 1& 161 twong tng v6i thong sb ctia mo hinh duéi dang do déc. Ban c6 thé hinh
dung do dbc nhu mot dudng dbc ma ban di xuéng tor mot ngon ddi. o dbc 16n hon cho
phép mo hinh hoc nhanh hon va do dbc nho lam giam tbc d6 hoc tap.

Do dbc cuc 16n xuat hién khi do doc tang theo cép s6 nhan cho dén khi RNN tr&
nén khong 6n dinh. Khi d6 déc tré nén 16n vo han, RNN hoat dong that thuong, dan dén
cac van dé vé hiéu ning nhu qua khép. Qua khép 13 hién twong mé hinh c6 thé du doan
chinh xéc véi dir liéu dao tao nhung khong thé du doan chinh xac véi dir ligu thyc té.

Do ddc bién mat

Bai toan do dbc bién mat 1a mot diéu kién, trong d6 d6 déc ctia mo hinh dat dén 0
trong qua trinh dao tao. Khi dg dbc bién mit, RNN khong hoc hiéu qua tur dir liéu dao
tao, dan dén chua khép. M6 hinh chua khép khong thé hoat dong t6t trong cac tmg dung
thuc té vi cac trong s6 chua duge diéu chinh thich hgp. RNN sé& ¢6 rui ro gip phai van dé

dd doc cuc 16n va bién mat khi xir 1y cac chudi dir li¢u dai.
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Bo chuyén d6i (Tranformers) 1a cac mo hinh hoc sdu st dung cac co ché tu cha y
trong mang neuron truyén thiang bo mi hoéa-giai ma. Bo chuyén doi c6 thé xu 1y dit licu
tudn tu theo cach giébng nhu RNN, dong thoi giai quyét cac han ché ciia mang neuron
nay.

1.4.2 Mang Neuron hoi quy hién dai (LSTM va GRU)

Mang tri nhé ngén han dinh hudng dai han con dugc viét tit [a LSTM lam mot kién
tric dac biét cia RNN c¢6 kha nang hoc dugc su phuc thudc trong dai han (long-term
dependencies) dugc gidi thiéu vao nim 1997. Kién tric nay da dugc phd bién va sir dung
rong rii cho téi ngay nay. [37] LSTM di t6 ra khic phuc duogc rat nhiéu nhimg han ché
ctia RNN trudc day vé triét tiéu dao ham. Tuy nhién cdu triic ctia ching c6 phan phirc tap
hon mic du van dit dugc tu tudng chinh cia RNN la su sao chép cac kién tric theo dang
chudi.

Mot mang RNN tiéu chudn sé& c6 kién tric rat don gian chang han nhu d6i voi kién

triic gdom mat tAng an nhu ham tanh bén dudi:

& ® ®
t t

[
A A

| |
2 ®© ©

Hinh 1.8 S Idp lai kién tric module trong mang RNN chiza mét tang an

LSTM ciing c6 mot chudi dang nhu thé nhung phan kién tric 1ap lai ¢6 cu trac khac biét
hon. Thay vi chi c6 mot tang don, chung c6 t6i 4 tAng 4n (3 sigmoid va 1 tanh) tuong tac

vo1 nhau theo mdt cau trac dac biét:
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Hinh 1.9 S lap lai kién trdc module trong mang LSTM chira 4 tang dan
Trong 2 so db tinh toan trén, mdi mot phép tinh s& trién khai trén mot vector. Trong d6
hinh tron mau hong biéu dién mot toan tir d6i voi vector nhu phép cong vector, phép
nhan vo hudng cac vector. Mau vang thé hién ham activation ma mang neuron st dung
dé hoc trong tang an, thong thuong 1a cic ham phi tuyén sigmoid va tanh. Ki hiéu 2
duong thang nhap vao thé hién phép chap két qua trong khi ki hiéu 2 duong thang ré
nhanh thé hién cho noi dung vector trude d6 duoc sao chép dé di t6i mot phan khac cua
mang neuron. [38]
Y tudng chinh ctia LSTM 14 thanh phan 6 trang thai (cell state) dugc thé hién qua
duong chay ngang qua dinh d6 thi nhu hinh vé bén dudi:

®
®
v

Hinh 1.10 Puong di cua 6 trang thai trong mang LSTM
O trang thai 1a mot dang bang chuyén chay thang xuyén sudt toan bo chudi véi chi
mot vai twong tac tuyén tinh nho giup cho thong tin ¢ thé truyén doc theo do thi mang
no ron on dinh.
LSTM c6 kha ning x6a va thém thong tin vao 6 trang thai va diéu chinh cac ludng
thong tin nay thong qua cic ciu tric goi 1a cong. Cong 1a co ché dic biét dé diéu chinh
ludng thong tin di qua. Ching dugc tong hop bdi mot ting an ctia ham activation sigmoid

va vo1 mot toan tir nhan nhu do thi.
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_®_

Hinh 1.11 M4t cong cuiza ham sigmoid trong LSTM

Ham sigmoid s& cho ddu ra 1a mot gia tri xac xuat ndm trong khoang tir 0 dén 1, thé
hién rdng c6 bao nhiéu phan thong tin s& di qua cong. Gia tri bang 0 ngu ¥ rang khong
cho phép thong tin ndo di qua, gia tri bang 1 s& cho toan bo thong tin di qua. Mot mang
LSTM s& c6 3 cong c6 kién trac dang nay dé bao vé va kiém soat cac 6 trang thai.

Mot dang bién thé kha manh khac cia LSTM 1a cong truy hdi don vi (Gated
Recurrent Unit - GRU) duoc gidi thiéu vao nam 2014. N6 két hop cong quén va cong vao
thanh mot cong don goi 1a cap nhat (update gate) [39]. N6 ciing nhap cac 6 trang thai va
trang thai 4n va thuc hién mot sb thay doi khac. Két qua ctia mé hinh don gian hon nhiéu

so vo1 md hinh LSTM chuan, va da tré nén kha pho bién.

2t =0 (Wz : [ht—lamt])
Ty =0 (Wf . [ht—]_;l't])
h, = tanh (W [re * by, 24])

hi_1

ht:(]_—zt)*htfl—FZt*ilt

Hinh 1.12 Cdu tric cong truy hoi don vi GRU
Puoc viét dudi dang mot hé phuong trinh, LSTM trong kha 1a phirc tap va c6 phan
han 1d&m. Mang neuron nay la mot budc dét pha 16n ma da khéc phuc dugc nhitng han ché
0 RNN d6 1a kha nang phu thudc dai han. Mdt sb ki thuat hoc Attention da duoc phat
trién dé duoc két hop voi LSTM va di tao ra nhitng két qua kha bat ngd trong cac tac vu
dich may cling nhu phan loai ndi dung, trich loc thong tin,.... Cac md hinh dich may hay
nhan dién ngit canh ciia Google da tng dung kiéu két hop nay trong cac bai toan ngon

ngir ty nhién cua minh va da cai thi¢n duogc d4u ra mot cach dang ké.
1.4.3 Kién triic ma hoa — gidi ma
M6 hinh ma hoéa-giai mi (Encoder-Decoder) 1a mot kién trac phd bién trong hoc

sau, dugc thiét ké dé anh xa tir mot chuoi dau vao sang mot chudi dau ra. Kién truc nay
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thuong duoc sir dung trong cac bai toan xtr Iy ngon ngir tu nhién (NLP) va Iép cac mo
hinh nay d3 mang dén nhitng két qua rd nét trong cac nhiém vu phuc tap nhu dich may,

chu thich video, hoi dap.

Encoder

JOJ28A Japooug

Hinh 1.13 Kién tric cua mét md hinh ma héa-gidi ma

Mo hinh dién hinh thudc 16p ndy bao gdm 3 phan: bo ma héa (Encoder), vector ma
hoa trung gian (Encoder vector) va bo giai ma (Decoder).
B0 ma héa — Encoder:

e Mot ngin xép chira cac mang con 1a phan tir cia RNN (hodc cic 6 nhé cua
LTSM hay GRU) noi nhan vao tin hiéu cia mot phan tir cua chudi dau vao va
truyén tiép vé phia cubi mang.

e Trong bai toan hoi dap, chudi dau vao 1a tip hop tit ca cac tir ciia cAu hoi. Mdi tir
duoc thé hién boi x; voi i 1a thir tw cia tir d6.

e Cic trang thai 4n h; dugc tinh v6i cong thirc:

he = fF(WHED R, + w0y,
Cong thirc trén mo ta két qua ciia mot mang neuron hoi quy thong thuong [40]. Nhu
chung ta co thé thay, cac trang thai an duoc tinh boi dau vao twong Ung x, va trang thai
an trudc do h,_,.
Vector méa hoa trung gian — Encoder vector:

e Pay 1a trang thai 4n ndm & cudi chudi, duoc tinh boi b ma hoa, né ciing dugce
tinh bdi cong thirc phia trén.

e Véc to nay co chirc ning gbi gon thong tin ciia toan bd cac phan tir dau vao dé
giup cho bd ma hoa du doan thong tin chinh xac hon.

e Véc to ndy sau d6 hoat ddng nhu trang thai n dau tién cua bd giai ma.
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B giai ma — Decoder:
e MOt ngan Xép cac mang con la phén tir ciia RNN ¢6 nhiém vu dy doan dau
ra y, tai thoi diém t.

e MJdi phan tir nay nhan dau vao 14 trang thai 4n trudc d6 va tao két qua dau ra

cling nhu trang thai an cta chinh no.

e Trong bai toan hoéi dap, chudi dau ra 1a tip hop cac tir cua cdu tra 10i. Mi tir

duoc biéu dién béi y;véi i 1a tha ty coa tir.

e Cic trang thai 4n h, dugc tinh boi cong thuc:

hy = f(W(hh)ht—l)
Nhu di thiy, cac trang thai 4n duoc tinh bdi trang thai ngay trude do.

e Paiura y, tai thoi diém t dugc tinh bdi cong thirc:

y, = softmax(W5h,)

Chung ta tinh dau ra st dung trang thai an tuwong Gng tai thoi diém hién tai va nhan
v6i trong s6 twong ing WS, Softmax, [41] hay con goi 12 ham mii mém, duoc sir dung dé
tao ra vector xac sudt gitp ta xac dinh dau ra cudi cung (VD: cac tir trong bai toan hoi
dap).

Nang luc dac biét cia mé hinh nay 1a n6 co thé anh xa chudi dau vao va chudi dau ra co
d6 dai khac nhau. Vi thé, n6 mé ra giai phap cho mot loat cac bai toan trong linh vuc hoi
dap voi Al

1.4.4 Co ché chiy

Su ra doi ctia co ché chi y (Attention Mechanism) trong hoc sau d3 mang lai hiéu
qua dang ké cho nhiéu mé hinh, né di va dang tiép tuc 1a mot thanh phan khong thé thiéu
trong cac mé hinh tién tién nhat.

Mo hinh seq2seq (sequence to sequence — tir chudi sang chudi) thuong duoc su
dung véi hai thanh phan 1a khéi encoder va decoder. Hai khéi nay déu dugc tao thanh tir
céc 16p RNN. Khéi Encoder sé& xir 1i thong tin dau vao va dau ra 1a mot vector biéu dién
duy nhat, hay con goi qué trinh nay 1a nén thong tin. [42] Vector biéu dién nay s& mang
toan bo thong tin dé khdi Decoder c6 thé tao ra cau dich. Thuc té, mo hinh seq2seq boi
kién trac tir RNN hoat dong rat tot dbi voi cac chudi co do dai ngén, tuy nhién do dai

chudi tang thi chat lugng ctia mo hinh s& giam dang ké.
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Hinh 1.14 Minh hoa chdt lirong md hinh ti 1é véi dg dai cau

M®d hinh seq2seq voi RNN thi nhu vy, encoder sé phai “nén” (compress) toan bo
chudi dau vao thanh mot vector duy nhét. [43] Khi ma chudi du dai va encoder budc phai
dua toan bo thong tin vao 1 vector biéu dién duy nhat nhu vy thi chic chin né c6 kha
nang cao b quén thong tin (bottleneck). Ngoai ra, decoder chi nhin thdy mét vector biéu
dién dau vao duy nhat, mic du tai mdi time-step thi cac phén khac nhau cua chudi vao co
thé c6 ich hon cac phan khac. Nhung d6i véi mo hinh hién tai thi decoder s& phai trich
cac thong tin lién quan nay tir mot vector biéu dién duy nhat - viéc nay ciing v6 cing kho.
Attention di duoc ra doi vao nim 2015 véi muc dich giai quyét van dé ké trén. Véi co
ché nay, tai mdi time-step khac nhau, mé hinh s& tap trung vao cic phan khac nhau cia
dau vao.

Nhu vay co ché chl ¥ dugc ra doi dé giai quyét cac van dé ciia md hinh ma hoa-gia
ma (ma khong can dén cac mang neuron hoi quy), voi v tudng st dung mot vector bdi
canh co thé tuong tac voi toan bo vector trang thai an cta encoder thay vi chi st dung
vector trang thai an cudi cing dé tao ra vector biéu dién cho decoder. [44] Y tuong chinh
ctia co ché nhan manh tai mdi time-step thi phan vao ciia ddu vao quan trong. M6 hinh
v6i co ché attention co thé dugc hudn luyén dé toi uu hoa cung lac (end-to-end) ma
khong can phu thudc vao mé hinh nao khac. Chinh co ché s& gitp s& tu hoc 1am diéu do.

Co ché attention da loai bo su phuc thudc vé khoang cach cua chudi dau vao va dau
ra. Vi attention thi linh vuc hoc may di c6 nhiéu cai tién dang ké, ngay cang c6 nhiéu
cac dang khéac nhau cua co ché attention. Chung dugc chia thanh 3 loai sau:

e Self-attention

e Global/Soft attention
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e Local/Hard attention

Trong s6 d6, Self-attention hay con biét dén 1a intra-attention, 1d mét co ché
attention chi dung cho mot cau. Co thé hiéu réng ta s€ tu tao mOt ma tran vdoi hang va cot
déu 1a cing mot cau dé hiéu dugc nhimg phin ndo cua cau sé lién quan dén nhau. [45]
Co ché nay dd chimg minh duoc su hiéu qua trong cac tmg dung tom tit vin ban, doc
may, hoi dap... Cing véi self-attention 13 su ra doi cua kién trac tranformer, cho phép
thay thé hoan toan kién tric mang no-ron hdi tiép RNN bang cac md hinh (fully
conneted) va van mang lai két qua rét tot. Self-attention, mac du khong quéa phic tap, 1a

cOt moc quan trong cho vi¢c ap dung co ché attention cho cac bai toan vé NLP.

1.4.5 Kién trizc Tranformer

Véi su ra doi ctua co ché attention thi vao nim 2017 paper Attention is all you
need da gidi thiéu mot kién trac méi danh cho cac bai toan NLP ma khoéng c6 su xuét
hién ctia cac mang neuron hoi tiép (RNN, LSTM...) hay 1a mang no-ron tich chap (CNN)
va d6 1a kién tric Transformer. [46]

Bang dudi day sé thé hién su khac biét cua transformer véi cac mo hinh di truée,
khi ma transformer hoan toan hoat dong dua trén co ché attention.

Bang 1.2 So sdnh co ché hoat dong ciia mét s6 md hinh ngon ngir

Seq2seq Seg2seq + attention tranformer
Encoder RNN RNN attention
Decoder RNN RNN attention
Twong tac ma hoa-giai ma vector attention attention

Lam mot phép so sanh giita encoder ciia RNN va transformer: Doi v6i qua trinh
encode mot cdu thi RNNs s& can mot khoang thoi gian dé doc 1an luot ting tir trong cau,
d6i voi 1 cau dai qua trinh nay c6 thé dién ra kha lau, nhu vay do phirc tap cua encoder
dé xtr 1i mot cau c6 do dai N 1a O(N). [47] Nguoc lai, trong qué trinh encode cua
transformer, cac source tokens s& "quan sat" nhau bang co ché ty cha ¥ va ¢ gang hiéu
nhau trong ngit canh cta cau. Va do phtrc tap ctia qua trinh nay chi 1a O(1).

C6 thé néi co ché ty chi ¥ chinh 1a thanh phan ndi bat va quan trong nhét cua
transformer. O mot bén, co ché attention s& tinh toan dua trén trang thai ctua decoder &

time-step hién tai va tit ca cac trang thai 4n cta encoder. Mot bén khéc, self-attention c6
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thé hiéu 1a chl y trong cing mot ciu, timg thanh phan trong cu s& twong tac véi nhau.
Tung token s€ "quan sat" cac tokens con lai trong, thu thap ngilt canh cta cau va cap nhap

vector biéu dién. [48]

update token
representation

|

.1.

Eon gather context

| m B L

—_ -- e — — —
)

softmax
o | 5 “look” at
[ other tokens

DUUDQD

L3

Hinh 1.15 Minh hoa kha ndng tu tuwong tc ciia co ché ti chi'y

Pé xay dung co ché self attention can chi y dén hoat dong cua 3 vector biéu dién cho

mdi tir 1an luot 1a:

o Query: hoi thong tin
o Key: tra 10i rang n6 c6 mot s6 thong tin
« Value: tra vé thong tin do
Query duoc sir dung khi mot token "quan sat" nhitng tokens con lai, né s& tim kiém
thong tin xung quanh dé hiéu dugc ngit canh va mdi quan hé cua né véi cac tokens con
lai. Key s& phan hoi yéu cau cua Query va dugc st dung dé tinh trong sb attention. Cubi
cung, Value duoc st dung trong sb attention vira rdi dé tinh ra vector dai dién (attention
vector).
Kién tric ciia Transformer
Sau ddy ta di qua cac thanh phan chinh ciu tao nén transformer. Day 1a cdu tric cia
transformer dugc giGi thiéu trong bai bao "Attention is all you need”" nam 2015. O bén
trai 1a encoder, théng thuong c6 Nx = 6 layers chong 1én nhau. Mdi layer s& c6 multi-
head attention nhu da tim hiéu va khdi feed-forward. [49] Ngoai ra con céc cac két ndi
residual giéng nhu trong mang Resnet. O bén phai 1a decoder, trong tu ciing c6 Nx = 6

layers chdong 1én nhau. Kién truc thi kha giéng encoder nhiing chi c6 thén khéi masked
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multi-head attention & vi tri dau tién. Cac thanh phan trong kién tric transformer:

Output
Probabilities

Feed-forward network:
after taking information from
other tokens, take a moment to
think and process this information

o f

Add & Norm

Forward
Feed-forward network: — -
after taking information from ———— | | 3zt ) / Decoder-encoder attention:

Add & Norm .
other tokens, take a moment to —— Muli-+ead target token looks at the source
N . . ntion oy .
think and process this information Forward o Nx queries - from decoder states; keys

T 1 and values from encoder states

£

Nix Add & Norm T
. Add & Norm
Encoder self-attention: —_| WERGE
Multi-Head Multi-Head - i .
tokens look at each other Attention Attention Decoder self attentlon (masked):
Leries. kevs. values R ) Ly 3 tokens look at the previous tokens
— .
(?are COHYW uytea from N 7\ 7 queries, keys, values are computed
P Fositiona! ©) @ Positional from decoder states
encoder states Encoding Encoding
Input Output
Embedding Embedding
Inputs Outputs
(shifted right)

Hinh 1.16 Kién tric mé hinh tranformer

e Positional encoding: Bdi vi transformer khong c¢6 cic mang hi tiép hay mang tich
chap nén no sé khong biét duoc thtr tu cia cac token dau vao. Vi vay, can phai co
cach nao d6 dé cho mo hinh biét duoc thong tin nay. D6 chinh 1a nhiém vu cua
positional encoding. Nhu viy, sau budc nhung tir (embedding layers) dé thu duoc
cac tokens thi s€ cong nd vdi cac vector thé hién vi tri caa tir trong cau.

e L&p Normalization: Trong hinh anh céu trac, ¢6 16p "Add & Norm" thi tir Norm
thé hién cho 16p Normalization. Lép nay don gian 13 s& chuan hoa lai du ra cia
multi-head attention, mang lai hiéu qua cho viéc nang cao kha nang hoi tu.

e Két nbi Residual: Két ndi residual ban chat rat don gian: thém dau vao ctia mot
khéi vao dau ra cua nd. Véi két ndi nay gitip mang cé thé chong dugce nhiéu
layers. Nhu trén hinh, két ndi residual s& duoc st dung sau cac khdi FFN va khéi
attention. Nhu trén hinh tir "Add" trong "Add & Norm" sé& thé hién cho két nbi
residual.

e Khéi Feed-Forward: Pay 1a khéi co ban, sau khi thuc hién tinh toan & khoi
attention & mdi 16p thi khéi tiép theo 1a FFN. C6 thé hiéu 1a co ché attention gitp
thu thap thong tin tir nhitng tokens dau vao thi FFN 1a khdi xtr 1i nhitng thong tin
do.

M6 hinh Transformer da mang lai nhiing cai tién vugt bac trong linh vuc NLP nho

SV thyc hién: L& Van Manh Huéng dan: TS. Nguyén Nang Hing Van 39



Xay dung Chatbot Al hé tro tw véan tuyén sinh Pai hoc

co ché self-attention va kha ning xir Iy song song dir liéu. Mot sé ung dung quan trong
ctia Transformer trong NLP phai ké dén nhu:

e Dich may

e Traloi cau hoi (QA)

e Phan tich cam xtc

e Sinh van ban

Mot trong nhitng tng dung 16n nhét cta Transformer 13 xay dung cic mo hinh ngén
ngir 16n, Transformer d3 tré thanh nén tang cua cac mé hinh LLM nay, véi su thanh cong
vugt tro1 nho kha nang xtr 1y ngir canh va dir liéu 16n mdt cach hiéu qua. Cac mod hinh
LLM nhu BERT, GPT, T5, JinaAl, Alibaba, Nomic va cac phién béan tién tien hon déu

dua trén kién tric Transformer.

1.4.6 M0 hinh BERT

BERT la viét tat cua Bidirectional Encoder Representations from Transformers duoc
hiéu 12 mot md hinh hoc sin hay con goi la pre-train model, hoc ra cac vector dai di¢n
theo ngit canh 2 chiéu cua tir, duoc st dung dé transfer sang cc bai toan khac trong linh
vuc xur 1y ngon ngir ty nhién. BERT dugc danh gia cao bo viéc cai thi¢n nhiing cong viéc
tim ra dai dién cua tir trong khong gian sé (khong gian ma may tinh c6 thé hiéu duoc)
thong qua nglt canh ctia né. [50]

Trude khi BERT ra doi thi cac tac vu nhu: phan loai cam xuc vin ban (tot hay xau,
tich cuc hay ti€u cuc), sinh van ban, dich mayi,.... déu sir dung kién tric RNN. Kién trtc
nay co nhiéu nhuge diém cd hitu nhu train chim, méat quan hé gitra cac tur xa nhau...
Khong giéng nhu cac md hinh trude d6, BERT dugce thiét ké dé dao tao ra cac vector dai
dién cho ngdn ngit vin ban thong qua ngit canh 2 chiéu(trai va phai) cua ching. Két qua
la, vector dai dién dugc sinh ra tir m6 hinh BERT duoc tinh chinh véi cac 16p dau ra bd
sung d4 tao ra nhiéu kién truc cai tién dang ké cho cac nhiém vu xt Iy ngdn ngit ty nhién
nhu Question Answering, Language Inference,...ma khong can thay doi qué nhiéu tir cac
kién trac cil.

Kha ning vuot troi cia mé hinh BERT dén tir viéc nd c6 nhing thém ngit canh vao
trong cac vector embedding. Ngit canh 12 mot thr vé cung quan trong trong ngdn ngir.
Cac Language model cang bao gdbm dugc ngit canh thi cang c6 thé dat dugc chét luong
tot.
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St dung kién tric transformer thé nhung moé hinh BERT lai bé di phan Decoder ma chi

tap trung vao Encoder. M8 hinh thém vin ban vao va c6 dau ra la cac encoder output :

Hinh 1.17 M6 hinh BERT chi bao gém Encoder
Do su dic biét trén nén BERT duoc train dong thoi 2 task goi 1a Masked LM (dé du
doan tir thiéu trong cau) va Next Sentence Prediction (NSP — dy doan cu tiép theo cau
hién tai). [51] Hai task nay duoc train dong thoi va tong loss s& 1a két hop loss cia 2 task.
Model sé& cb gang giam tdi thiéu tong loss ndy. Cu thé 2 task nay nhu sau:

e Masked LM: Vi task nay, viéc training s€ thuc hién che di tam 15% sb tir trong
cu va dua vao model. Model s& duoc train dé du doan ra phén cau bi che d6 dua
vao cac tur con lai. Loss s€ dugc tinh tai vi tri masked va bé qua cac vi tri khac dé
danh gia xem model du doan phan bi mask dung hay sai.

e Next Sentence Prediction (NSP): Trong task nay, model s€ dugc feed cho tirng céap
cau mot. Nhiém vu ctia model 1a xac dinh cau thir 2 trong cap cau c6 phai dang la
ding sau cau dau tién hay khong. Trong qué trinh train, chon 50% mau 1a Positive
(output 1a 1) va 50% con lai 1a Negative dugc ghép linh tinh (output 1a 0).

M6 hinh BERT c¢6 thé duoc coi 1a 1 bude nhay vuot bac cia Google trong linh vuc
xtr 1y ngdn ngit tu nhién va ciing da duoc tiy chinh cai tién va rat phd bién trong cac bai

toan trong xir li ngdn ngit tw nhién cho tiéng Viét.
1.4.7 M6 hinh GPT

Generative Pre-trained Transformer, thuong duoc goi la GPT, 1a mot dong mé hinh

mang neuron sir dung kién triic cia bo chuyén doi va 1a mot tién bd quan trong trong linh
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vuc tri tué nhan tao Al, hd trg cho cac g dung Al tao sinh nhu ChatGPT. Cac md hinh
GPT rat phu hop dé tao cac van ban gidng nhu cua con ngudi khi dua ra mot 101 nhéc
nhu mot cau hoi. N6 cling co thé duoc sir dung dé tra 11 cac cau hoi duogc nhic, tom tit
van ban, dich thuat,...

Khi dugc tuong tac, cac mo hinh GPT st dung céc pattern va mdi quan hé di hoc
duoc tir dit liéu van ban dé du doan nhirng tr nao s€ xudt hién tiép theo trong cau, dya
trén ngit canh dugc cung cap. No tao ra vin ban theo ting tir, diéu chinh xac suit cua
nhitng gi s¢€ xuét ra v&i mdi tir méi, dé tao ra mot cAu hoan chinh — tuan theo céac quy tac
ngtt phap va c6 y nghia. Cac md hinh GPT dy doan ngon ngtr dua trén mang neuron dugc
xdy dung trén kién trac Transformer [52]. C4c md hinh phan tich truy van ngdn ngir tur
nhién, duoc goi 1a 101 nhéc va du doan phan tng tdt nhat c6 thé dua trén hiéu biét cia ho
vé ngon ngir. Pé lam dugc diéu d6, cac md hinh GPT dua vao kién thirc ma ho c6 duoc
sau khi dugc dao tao v6i hang trim ty tham sd trén cac tap dir liéu ngdn ngir khong 10.
Cac mo hinh c6 thé tinh dén ngir canh nhap liéu va ty dong tham gia vao cac phan khéac
nhau ctia nhap liéu, khién cho ching c6 kha ning tao ra cac phan hdi dai, khong chi 1a tir
tiép theo trong mét trinh tu.

Puoc xay dung trén kién trac transformer, cac mo hinh GPT 1a cac mang neuron bién
d6i, st dung cac co ché tu tip trung dé tip trung vao cic phan khac nhau cua vin ban
nhap liéu trong mdi budc xir 1y. M6 hinh bién doi nim bat nhiéu bdi canh hon va cai
thién hiéu suit trén céc tac vu xur 1y ngdn ngir tw nhién. M6 hinh nay c6 hai mé-dun chinh
gidng v6i héu hét transformer d6 13 Encoder va Decoder.

1.5 M6 hinh ngon ngir I6n
1.5.1 Gidi thigu vé ngén ngir lon

Mo hinh ngén ngir 16n (LLM) 1a mot loai chuong trinh tri tué nhan tao (AI) c6 thé
nhan dang va tao van ban, trong s6 cac tac vu khac. LLM duoc dao tao trén cac tap dir
liéu khéng 16 do d6 c6 tén 1a "16n". LLM duoc xay dung trén may hoc: cu thé 1a mot
loai mang no-ron dugc goi la mo hinh Transformer [53].

N6i mot cach don gian hon, LLM 1a mét chwong trinh may tinh d3 duoc cung cép du
vi du dé c6 thé nhan dang va dién giai ngon ngit con ngudi hodc céc loai dir liéu phirc tap
khac. Nhiéu LLM duoc dao tao trén dit liéu d3 duoc thu thap tur Internet hang nghin hoac

hang tri¢u gigabyte van ban. LLM st dung mot loai may hoc goi 1a hoc sau dé hiéu cach
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cac ky tu, tir va cau hoat dong cung nhau. Hoc sau lién quan dén phan tich xac suat dir
liéu phi cau trac, cudi cung cho phép mo hinh hoc sau nhan ra sy khac biét gitra cac phan

n6i dung ma khong can sy can thiép cua con nguoi [54], [55].

(Large Language Models (LLM)

=R

Massive Dataset Deep Learning Transformer Architecture

e i

Self-supervised Learning Fine-tuning

Adobe Stock | #633698077

Hinh 1.18 Minh hoa xu Iy da tac vu cua mgt LLM.

Sau do, cac LLM dugc dao tao thém thong qua qué trinh diéu chinh, mé hinh duoc
diéu chinh chinh x4c hodc diéu chinh theo yéu cau cho nhiém vu cu thé ma lap trinh vién
mudn né thuc hién (dugc goi 12 14 fine-tuning model), chang han nhu dién giai cau hoi va
tao phan hodi hodc dich vin ban tir ngdn ngir nay sang ngdn ngir khac [54].

1.5.2 Mgt s6 mé hinh ngén ngir Ién néi bt

Sy phat trién manh mé cta cac mé hinh LLM trong thoi gian gan day trong cudc dua
Al da tao nén sy da dang mo hinh LLM, khi ngay cang c6 nhiéu mé hinh duoc ra mét véi
kha niang khong nglmg cai tién vé do chinh xac, téc do va kha nang xtr 1y ngit canh. Céc
LLM hién dai khong chi tap trung vao viéc sinh van ban ma con mé rong tng dung vao
cac linh vuc nhu tim kiém ngir nghia (semantic search), 1ap luan logic, va hd trg da ngén
ngir, dap tmg nhu cau ngdy cang ting trong nghién ciru va cong nghiép. Cac md hinh
LLM manh mé& hau hét dugc phat trién cho muc dich cong nghiép, tuy nhién van co
nhitng moé hinh LLM dugc phat hanh mién phi danh cho cic nha phat trién thir nghiém va
nghién ctru. Dudi day 1a mot vai mé hinh LLM mé dugc can nhic st dung trong bao cao
nay:

Llama3
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Mb hinh ngon ngtr 16n da ngon ngir Llama 3.3 cua Meta 1a m¢t mo hinh tao van ban
dugc tinh chinh theo huéng dan, véi 70 ty tham sb (dau vao vin ban/dau ra van ban). Mo
hinh Llama 3.3 dugc tinh chinh cho cac tac vu van ban [56], dugc tdi wu hoa cho cac
truong hop st dung ddi thoai da ngén ngit va vuot troi hon nhiéu mé hinh chat ma ngudn
mé va mé hinh déng hién c6 va dang phd bién.

Mistral7B

DPuoc Mistral Al phat trién, md hinh nay dit trong tim vao kha ning xt 1y dit liéu nhanh.
Dua vao dir liéu benchmark trén internet, co thé théy dugc day 1a mot mo hinh cuc ky
vuot troi. Mistral 7B tuy c¢6 hiéu suat kém hon Llama3 trong cac tic vu da ngén ngit,
nhung van duy tri mirc d6 hiéu qua tiéu chun trong cac tic vu ngdn ngit tiéng Anh. Hiéu
suat can bang ciia Mistral 7B dugc cho 1a nho vao hai yéu té khac nhau: Mistral 7B tan
dung co ché cha ¥ theo nhom truy van (grouped-query attention - GQA) va chu ¥ ctra s6
truot (sliding window attention - SWA) [57] trong kién trac cia minh dé mang lai nhiing
loi ich doc ddo. Cac phan hoi doi vdi truy van vé cach sir dung Mistral 7B sé& thé hién gia
trj cia GQA va SWA. GQA mang lai thoi gian suy lun nhanh hon so véi co ché chu y
toan phan tiéu chuan. Trong khi d6, SWA gitip Mistral 7B xur 1y cac chudi vin ban dai
hon v&i chi phi thap hon.

Gemmaz2

M6t mé hinh ma nguon mé con kha méi cia Google, duge phat trién dua trén cung nén
tang nghién ctu va cong nghé da tao ra cac mo hinh Gemini. Pay la cdc md hinh ngdén
ngir 16n chi sir dung bo giai ma (decoder-only) v6i kha ning xir Iy van ban-dén-van ban
(text-to-text), hién chi hd tro tiéng Anh va duoc cung cip trong s md cho ca cac bién thé
d3 duoc tién huan luyén va tinh chinh theo hudng din. [58]

Piém chung cta ca 3 mo hinh ngon ngir 16n trén 1 ching déu 1a mo hinh ngdn ngir
16n ma nguén ma, phu hop voi nhiéu nhiém vu tao van ban, bao gém tra 101 cau hoi, tom
tat va 1ap luan. Véi kich thudc kha nho, chung cé thé trién khai trong cac moi trudng cod
tai nguyén han ché nhu laptop, may tinh dé ban, hodc ha tang dam mady riéng, dé dang

tang tinh tiép can cho nguoi dung thong thudng.
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Bang 1.3 Bang so sanh cac md hinh ngdn ngiz lén ma nguon mo néi bat.

Mo hinh Uu diém Han ché Két luin vé
ung dung
Llama3 Pa ngodn ngit, hiéu ning Kha doi héi vé cu Chatbot giao
cao, dugc nhiéu hinh duc, dich vu
framework ho trg khach hang
Mistral7B Téc d6 xtr Iy nhanh, toi Hiéu ning t6t nhét o HOb tro 1ap luan,
uu tai nguyén ngdn ngit tiéng Anh, tro 1y do
c6 temperature cao
Gemma2 Phan tich logic tot, tim C6 vé nhu chua toi Tim kiém
kiém ngir nghia chinh xac uu cho hdi thoai thong tin, phan
thong thuong tich dir li¢u

Mot mé hinh v6i hiéu nang tt khi xir Iy ngit canh c6 d6 dai dudi 5.000 token, tuong
tu nhu lam viéc v6i mot vai trang sach s& 1a mot loi thé. Md hinh nay s& dic biét phu hop
v6i cac truong hop yéu cau cau tra 1oi nhanh chong va chinh xac tir mot tap dit liéu gisi
han. Véi it token nhu thé, model c6 thé dugc st dung dé nhanh chong truy Xuét thong tin
lién quan tir co sé tri thiee, tir @6 cung cip phan hoi hiéu qua va chinh xac hon.

1.5.3 Ung dung mé hinh ngén ngir Ién dé xdy dung chatbot

Céac mo6 hinh LLM ngay nay da dugc ching minh 14 c6 hi€u qua vugt bac trong cac
tac vu NLP so véi trudce day, va do d6 viéc ing dung LLM vao nhiéu linh vuc khac nhau
dang ngay cang tré nén phd bién [59]. Chinh vi thé viéc 4p dung mot mo hinh LLM phu
hop dé xay dung chatbot tuyén sinh 13 diéu cin thiét va mang tinh thyc tién cao, gitp tdi
vu hoda quy trinh tuyén sinh va cham séc d6i twong khach hang tiém ning. Viéc lya chon
mo hinh LLM pht hop va huan luyén trén luong dit liéu tuyén sinh chuyén biét cua
Truong Pai hoc Bach khoa Pa Ning sé ting hiéu qua tra 15i va cung cap thong tin chinh
xac hon. Ngoai ra tam 1y cla gi6i tré ngay nay dé cao su riéng tu, do dé viéc twong tac
v6i mot chatbot s& khong anh huéng dén sy riéng tu clia ngudi ding ma con tao tam 1y
thodi moai néu nguoi dung cé nhiéu cdu héi va mudn tim hiéu nhiéu van dé. Hinh 20

duéi day 1a so d6 tong quan cho viéc stir dung LLM dé xay dung chatbot.
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Input (1) | ( Agents, Output

. ~ Functions call, .

(question) | L Prompts | (answer)
o

i [ LLM models J

Hinh 1.19 Téng quan hé théng Chatbot si dung LLM.

1.6 Cac cong cu hd tro

1.6.1 Ngon ngir ldp trinh Python

Python 1a mdt ngdn ngir 1ap trinh bac cao, da ndng, dugc Guido van Rossum phat

trién vao nam 1991. Ngon ngit ndy ndi bat nhd ct phap rd rang, tap trung vao tinh hiéu

qua va kha niang tmg dung thuc té trong nhiéu linh vuec. [60]

n(thon

Hinh 1.20 Hinh minh hga ngdn ngez Idp trinh Python.

Python dugc st dung rong rai trong:

Phat trién web: Cung cp cac framework nhu Django, Flask, hd trg xy dung tng
dung tir co ban dén phirc tap.

Khoa hoc dir li¢u va tri tu¢ nhan tao: Voi cac thu vién nhu NumPy, Pandas,
TensorFlow, Python 14 coéng cu quan trong dé phan tich dit liéu va xdy dung hé
thong Al

Ty dong hoa: Thich hop dé viét script xir Iy cac tac vu lap lai, tir quan 1y tép dén
kiém thir phan mém.

Hé thong nhing va IoT: Thudng dugc dung trén Raspberry Pi dé phat trién céc
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giai phap IoT hodc cac hé théng nhing don gian.

Diém manh cta Python 14 kha ning twong thich da nén tang, hé sinh thai thu vién
phong phii va cong dong phat trién manh mé, gitp dap ung tot cac nhu cau tir 1ap trinh co
ban dén tmg dung chuyén sau. Vi sy phong phu da dang cac thu vién hd trg trong linh
vuc Al va NLP, ddy 1a Iy do nghién ctru nay lwa chon ngén ngit Python dé thuc hién xay
dung chatbot.

1.6.2 Cdc framework sur dung

B) cong cu thiét 1ap giao dién chatbot Streamlit

Streamlit 13 mot framework ma ngudén mé dugce thiét ké dé hd tro cac nha phat trién
trong viéc xdy dyng, thir nghiém va trién khai giao dién ngudi dung (UI) tuong tac cho
cac ung dung sir dung LLM. Streamlit giup don gian hoa quy trinh phat trién, cung cip
céc cong cu truc quan dé twong tac véi mo hinh va nhanh chéng tao cac nguyén mau ung
dung Al c6 giao dién than thién. Chainlit dac biét phu hop cho viéc phat trién chatbot, trg
1y 40, va cac (mg dung hoi thoai phuc tap, cho phép nha phat trién dé dang theo ddi, kiém
tra logic, va t6i wu hoa phan hdi ctia mé hinh Al . Viéc sir dung Chainlit trong du 4n nay
khong chi giup tiét kiém thoi gian va giam do phurc tap trong viéc xdy dung tng dung
chatbot ma con cung cip mot mdi trudng manh mé dé kiém tra va t6i uvu hoa cac mé hinh
ngdn ngit 16n. Nhd céc tinh ning truc quan va tich hop tot, Chainlit 1a mot cong cu 1y
tuong dé phat trién cac ung dung NLP hién dai.
B0 cong cu luu trir dir liéu vector store FAISS

Faiss 1a mot thu vién dugc phat trién bai Facebook AI Research dé tim kiém tuong
ddng hiéu qua va phan cum cic vector dic gian. NO chtra cac thuat toan dé tim kiém
trong cac tip hop cac vector ¢ kich thudc bat ky, tham chi 1a cac tap hop co thé khong
vira vao RAM. No ciing bao gdm ma hd trg cho viéc danh gia va diéu chinh tham sd. Doi
v6i viée xay dung mot hé théng chatbot cin mot co s¢ dit liéu dé luu trix thdng tin nhing
van ban dong thoi tim kiém ching nham tra 10i cau hoi, lya chon FAISS trong dy 4n nay
1a hop Iy khi né ciing duoc ing dung rong rii trong cac hé thdng chatbot khac.

Chuong 1 da tap trung vao viéc gidi thiéu vé 1y thuyét va cac ngdn ngir va cac cong
nghé duoc st dung trong du an. Chung ta di tim hiéu vé khai niém va tinh ning ciia moi
cong nghé, cung voi cach chung lién két va tuong tic v6i nhau trong viée xay dung hé

thong. Chuong tiép theo sé mo ta vé & hon vé phuong phap dé xuét va thyc hién.
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CHUONG 2: PHUONG PHAP PE XUAT VA THU'C HIEN

2.1 Phwong phap dé xuét

Phuong phéap dé xuit xdy dung chatbot tuyén sinh st dung mé hinh ngdn ngit 16n
(LLM) duogc thiét ké nham tdi wu hoa quy trinh tu van tuyén sinh, dam bao cung cip
thong tin nhanh chdng, chinh xac va than thién véi nguoi dung. Quy trinh bao gdm tir
viéc thu thap va xu ly dir li¢u dén van hanh Chatbot, st dung cac tdc nhan thong minh va
danh gia hiéu qua. Hé thong duogc chia thanh 18 thanh phan chinh, mdi thanh phan déng
vai trd cu thé trong viéc xir Iy truy van va cai thién trai nghiém ngudi dung. Hinh 2.1 13

so d6 tong quan mo hinh phuong phap dé xuat xay dung chatbot sir dung LLM.

_____________________________________________________________________________________________

: — , .
(1) Thu thap va tao 2) A e 1ia (3) . en 3
. [ kich ban dif lidu Tién xur Iy dir liu Phan doan dit liéu

) osiing (5 i i

(15) e ©6) ' | Mohinhnhing ||

Truy vén ngudi ding

__________________________________ A __________1

(8) )
(7
o4 retr Trich xuat théng tin |[(17.1)
(16) RGOl R R Dinh gid retrieval | (10.0) —" }

(10.2)i ll (10.1)

(12)| Trinh quan Iy tic nhén | (11)| K thuit tao 1&i nhic ]
)

(14.1

cugc tro chuyén L. .
ngoai pham vi

| (17.2)

(13.3) l (14.4)
[ B6 phan tich ca phap va dit lidu sau qué trinh xtr Iy ]

nguoi dung

MBS hinh (14.3) Thict lap dieu huong (14.2) { Téac nhan/cau hoi
LL

Hé thong c4 nhan héa }

Hinh 2.1. Phuwong phdp dé xuat xay ding chatbot héi ddp tuyén sinh si dung LLM.

Budc dau tién trong phuong phap dé xuét 1a thu thap va tao kich ban dir liéu. Dir liéu
tuyén sinh dwoc thu thap trén website tuyén sinh chinh thirc ciia Truong Pai hoc Bach
khoa Pa Ning, dong thoi tdi ciing tao ra cac kich ban cau hoi co thé xay ra dya trén tinh
hudng thuc té (1).

Buéc thir hai 1a thuc tién tién xur Iy dit li€u, trong budc nay thuc hién lam sach dir

liéu, chuén hoa dit liéu va gfin nhan cho dir li€u tuy theo tirng danh muc hoac pham vi
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chu dé cau hoéi (2).

Budc tht ba 1 thuc hién phan doan dit liéu, cic mau c6 do dai vuot qua kha ning xir
Iy ctia cac mo hinh LLM s& duoc cit ngan va sap xép lai dé c6 thé dé dang xir 1y va phan
tich. Viéc chia nho gitip cai thién tim kiém thong tin va giam tai cho cac mé hinh xu 1y
dir li¢u 16n.

Budc thir tu sau khi hoan thanh tat ca cac quy trinh chuan hoa dit liéu s& can nhung
dir liéu thanh céc vector bang mé hinh Embedding dé mé c6 thé tinh toan sau nay (4). Dit
lidu dugc chuyén doi thanh vector (dang s6 hoc) thong qua mé hinh nhung, gitp biéu
dién y nghia ngit nghia ctia dir liéu. M6 hinh nhiing dam bao rang cac doan dit liéu twong
tu s& gan nhau trong khong gian vector. Sau d6 luu trit cac vector embedded nay vao mot
vector dabase. Diéu nay giup toi vu hoa qua trinh truy xuat thong tin trong cac budc sau.

Trong qué trinh xr 1y dau vao cia nguoi dung (5), dau vao ciing phai dugc
embedding dé hé théng co thé xir 1y. Lic ndy cdu truy van di dugc embedding nay sé
dugc dung dé truy xuat thong tin tir co s& dit liéu vector database (6). Hé thong RAG tim
kiém thong tin phi hop tir vector database bang cach so sanh vector truy van ciia nguoi
ding véi cac vector trong co so dit liéu (7). Tir d6 cac két qua twong ty nhat s& dugc iy
ra (8).

Tiép theo 1a thyc hién tao ra cac 10i nhic (prompt) t6i uu dé dinh huéng dau vao cho
mo hinh ngén ngit 16n (LLM). Céc 10i nhic nay duoc thiét ké sao cho LLM hiéu 5 yéu
ciu cta ngit canh. Cung voi d6 1 viéc thiét ké va tao mot hé thdng quan 1y cac tic nhén.
Cén phai quan 1y cac tac nhan khac nhau trong hé thong, dam bao rang mdi yéu cau cia
ngudi ding dugce chuyén dén tic nhan phu hop. Diéu nay bao gom viéc dinh tuyén yéu
cau téi mo hinh LLM hoic cac tac nhan chuyén biét. Trén thuc té, sau thi hé thong RAG
thuc hién truy xuat thong tin tir ciu hoi ngudi ding, cac thong tin s& duoc truyén qua
trinh xir 1y 15i nhac (9) va trinh quéan 1y tic nhan, thong tin dugc trinh xir 1y 101 nhic sau
khi xtr 1y ciing s& duoc chuyén téi trinh quan 1y tic nhan (10) dé tong hop thong tin va
thuc hién xu ly.

Khi da c6 day du thong tin, trinh quan 1y tac nhan s& thyc hién goi tic nhan (agent
call) d& phan ludng truy van dén tac nhan phu hop(12). Tac nhan dit lich hen tu vén
(Appointment scheduling agent): Pam nhiém viéc hd trg nguoi dung dit lich hen va hanh
dong dit linh hen sau d6 giri tin nhin téi ngudi dung (13), trong sudt qué trinh nay, hé

thong ludn twong tac véi LLM dé hoan thién dau ra dé tuong tac voi nguoi dung dé tao ra
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ciu tra 1oi phi hop, dya trén dit liéu dau vao va prompt da duoc toi uu héa, Néu nguoi
dung yéu cau dit lich, tic nhan dat lich s& kiém tra thong tin va thuc hién qua trinh dat
lich, thong tin vé lich hen s& dugc luu vao co sé dit lidu nguoi dung.. Tac nhan hoi dap
(Q&A agent) c6 nhiém vu giai dap cac cdu hoi thong thudng trong pham vi dir liéu bang
cach tuong tac voi mo hinh LLM (14). Tac nhan ngoai pham vi (Out of domain agent)
chiu trach nhiém xtr 1y cac ciu héi hodc cac yéu cau vuot ngoai pham vi kién thtrc hoac
dir liéu da co, tai day ciing can tuong tac véi LLM dé dua ra cau tra 161 phu hop (15).
Néu truy van khong thudc pham vi dit liéu, tac nhan ngoai pham vi s& diéu huéng cudc
tro chuyén. Muc dich 12 hudng nguoi dung dén mot giai phap hodc goi y phu hop (vi du:
lién hé nhan vién tu van tryc tiép).

Cudi cung cac dau ra ciia cac tic nhan nay sé duoc truyén tdi mot bo phan tich ca
phap dé thuc hién phan hoi ngudi dung cudi cing(16). Sau khi mé hinh LLM hoic cac
tac nhan tra 101, két qua s& duoc phan tich va toi wu hoa dé dam bao d& hiéu va chinh xéc
cho nguoi dung. Tai day qua trinh chatbot tao dé lai lich sir hoi dap s& duoc sir dung dé
tao dir liéu lich stir chatbot nguo1 dung béng MemGPT(17), déng thot cac lich st cac cudc
tro chuyén cling s€ dugc str dung véi muc dich thir nghiém va danh gia hi¢u qua cua toan
hé théng chatbot (18).

Trén day 1a chi tiét toan bo quy trinh ki vong s& duoc trién khai trong hé thong
Chatbot tuyén sinh. Trong qua trinh trén da (mg dung cic phuong phap hién dai trong boi
canh hién tai. Pay la mdt quy trinh chat ché va co6 tinh hé théng cao. Béng cach két hop
cong ngh¢ hién dai va quy trinh rd rang, phuong phap nay dam bio Chatbot hoat dong
hiéu qua, dap tng t6t nhu cau ngudi dung va dé dang mé rong trong tuong lai va tich hop
v6i cac hé théng khac.

2.2 Thu thap va tao dir li¢u

Dit liéu tuyén sinh qua cac nim thuong thay ddi tuy theo co ché cua timg trudng.
Viéc thu thap dit liéu chinh xéc 1a rat quan trong, gitip mo hinh phan tich dua ra cau tra
161 chinh xac hon thay vi chi mang tinh chung chung. Trong nghién ctru nay, to6i tap trung
thu thap dir liéu tuyén sinh ctia Truong Pai hoc Bach khoa Pa Ning qua cac nim, bao
gdém thong tin chi tiét ting nganh hoc. Pdng thoi thyc hién tao dit liéu kich ban cho
nhing cau hoi ma sinh vién c6 thé s& quan tam.

Cu thé, dbi véi viéc thu thap dir liéu, t6i nham dén dir liéu bao gdm chi tiéu tuyén
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sinh, diém chuan, t6 hop xét tuyén, thong tin khéi nganh xét tuyén va cac phuong thirc
xét tuyén nhu hoc ba, diém thi tot nghiép THPT, hodc danh gi ning lyc. Ngoai ra nhitng
thong tin ma phy huynh va hoc sinh thudng quan tim 13 chinh sach hoc bong va hoc phi,
t61 thu thap thong tin chinh sach hoc bdng cac nim, cac thong tin va thong bao ciing duoc
xem xét dé x4y dung dir liéu tham khao dbi chiéu. Ngoai ra, chwong trinh dao tao nganh
hoc va co hoi viéc lam cling dugc quan tam 1on. T61 thu thap cac module chuong trinh
dao tao, néu rd cac mdn hoc cho mdi nganh qua timg module, dong thoi thu thap nhimg
thong tin tong quan vé nganh dé sinh vién c6 thé ndm ré vé nganh cu thé ma sinh vién co
su quan tdm. Viéc thu thap thong tin duoc ldy tir trang website chinh thirc ciia Truong
Pai hoc Bach Khoa Pa Ning dé dam bao tinh chinh xic nhat. Nhimng thong tin nay
khong chi gitp chatbot tra 10i diing trong tim cau hoi mong mudén ma con dap Gmg van dé
thoi gian.

Nhin chung trong ca hai truong hop, quy tic thu thap dit theo mot khudén miu cb
dinh bao gdém chii d& quan tim — ndi dung bao quat hodc ciu héi - tra 10i. Déi véi cac
mau ¢ s6 lugng tir 16n hodc qua dai, to1 thyc hién chia nho dir li¢u theo tirng doan theo
phuong phép chunking. Sau khi thu thap va tao dir li¢u, dir li€u cua t6i c6 4 tap dir licu
cho tat ca cac nganh hoc va céc linh vuc dir li¢u lién quan dén tuyén sinh. Bang 4 dudi
day 1a minh hoa mot vai vi du vé mau dit liéu dugc thu thap:

Bang 2.1 Mét sé dir liéu dat dwoc qua thu thap
Cau hoi Noi dung phan hdi
C6 bao nhiéu Nim 2024 Trudng Pai hoc Bach khoa, PHPN xét tuyén sém cac phuong thirc

phuong thirc dang ky Tuyén sinh riéng, Hoc ba, Panh gia ning luc.

r A f) 2 . A . N
ALl Ding ky xét tuyén tai trang web tuyén sinh cta

Truong:https://dut.udn.vn/tuyensinh2024

Nguyén tic xét tuyén ~ Xét tuyén theo thir tu wu tién Dlem xeét tuyen (PXT) tr cao xuong thap va xét

theo Phwong thirc dén khi du chi tiéu. D6i v6i mdi thi sinh, néu dang ky xét tuyén vao nhiéu nganh

TSR nhu thé nao? thi viéc xét tuyen dugc thuc hién theo thir ty vu tién clia cac nguyén vong; thi
sinh chi tring tuyén vao 01 nguyén vong uu tién cao nhat c6 thé trong danh sach
cac nguyén vong di dang ky Nguyén vong 1 1a nguyén vong cao nhat. Truong
hop 6 nhiéu thi sinh ddng hang vuot qua chi tiéu s& xét dén tidu chi phu (xem
Phu lyc I).Cach tinh DXT cac nhém xét tuyén theo phuong thirc Tuyén sinh
riéng (xem Phy luc V). Thi sinh cung cip thiéu minh chimg hodc minh chimg
khong hop 18 khi thuc hién ding ky truc tuyén s& khong dugc xét tuyén. Thi sinh
khong cung cip minh ching dé hudng chinh sach wu tién theo dbi tuong hodc
minh chig khong hop 1¢ s& khong duogc cong diém wu tién dbi tuong.
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Hoc nganh CNTT la
hoc vé cai gi?

Hoc ba THPT voi
gidy ching nhan TN
minh céng ching &
dau a?

Cach quy d6i diém
tuyén sinh riéng nhu
the nao?

Hoc cong nghé thong tin 13 hoc vé cach sir dung méy tinh va hé thong phan mém
dé xur ly, Ivu trit, va truyén tai thong tin. Ban s€ dugc hoc 1ap trinh, quan tri hé
thdng, an ninh mang, tri tué nhan tao, phat trién ng dung, va cac cong nghé méi
trong linh vuc.

Em c6 thé photd hoc ba va gidy ching nhan tot nghiép dén truong THPT em da
hoc (noi cap) hodc dén Phuong/Xa (B phan Tu phap), cac van phong cong
chirng dé ching thuc em nhé!

Doi v6i Tuyén sinh riéng, cach Quy ddi diém theo 7 nhém s& nhu sau:
Diém quy d6i nhom 1:

Giai Khuyén khich HSG cép QG: 300 diém; Giai Khuyén khich KHKT cép QG:
300 diém.

Diém quy d6i nhoém 2:

Giai nhat: 290 diém; Giai nhi: 280 diém; Giai ba: 270 diém; Giai khuyén khich:
260 diém

Diém quy d6i nhoém 3:

Giai nhat: 250 diém; Giai nhi: 240 diém;Giai ba: 230 diém; Giai Khuyén khich:
220 diém.

Diém quy doi nhom 4: 220
Diém quy d6i nhém 5: 210
Diém quy d6i nhom 6:

Diém SAT trén 1400, hogc Biém ACT trén 30: 205 diém; Diém SAT tir 1100
dén 1400, hoic Diém ACT tir 24 dén 30: 200 diém

Diém quy d6i nhom 7:

[ELTS trén 6.5, TOELF IBT trén 93, TOIEC trén 845: 200 diém; IELTS tir 6.0
dén 6.5,

TOELF IBT tir 80 dén 93, TOIEC tir 800 dén 845: 195 diém; IELTS tir 5.5 dén
duéi 6.0,

TOELF IBT tir 46 duéi 80, TOIEC tir 600 dén 800: 190 diém

2.3 Xir ly va phan doan dir li¢u

Pé xdy dung hé thong chatbot tuyén sinh, viéc chuan bi dir liéu va phan doan dir li¢u

13 mot bude quan trong nham dam bao chat lugng va hiéu qua trong cac giai doan xur 1y

tiép theo.

Sau khi hoan thanh thu thap dit liéu tuyén sinh tir cic ngudn tin cdy tir [61], [62], can
kiém tra cac mau dit liéu dé dam bao tinh chinh xac va ding déan. Tiép theo t6i thuc hién
loai b6 cac thong tin co thé gay nhifu hodc khong cin thiét, 1am sach céac 18i chinh ta

hodc cac ky tu dac biét. Pé dam bao Chatbot c6 kha nang hiéu tot hon vé ngir canh, toi
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tién hanh xtr Iy cac truong hop c6 chir viét tat. Nam bat xu hudng hoc sinh thudong co hay
c6 thoi quen viét tit cac tir khoa thong dung, chinh vi thé chiing t6i thyc hién tai tao thém
mau dit liéu voi cac cau tra 10i ¢6 chir viét tat dé ting thém hiéu qua tra 10i cta chatbot.
Cu thé t6i tai tao cac cdu tra 1o v6i cc tir khoa thong dung nhu “Cong nghé thong tin”
thanh cac tir khéa “CNTT” hodc “cntt”, mot vi du khac nhu tir khoéa “Trung hoc Phé
thong” s& duoc tai tao thém cac mau nhu 14 “THPT” hodc “thpt” va cac tir khoa cac
nganh cac nita. Sau do dbi voi méi mau dir liéu, chung t61 thuc hién kiém tra lai van
phong cau tra 10i va hiéu chinh dé cau tra 10i tréi chdy tu nhién hon. Cubi cing 1a thuc
hién gan nhan dit liéu c6 cing chil dé véi nhau, cac cau hoi ¢ tinh lién quan nay s& duoc
dé xuat trong sudt qué trinh chatbot, diéu nay lam ting kich thich ngudi dung tim hiéu
sau hon vé mot chu dé nguoi dung quan tam.

Sau khi 1am sach dir liéu, t6i thuc hién kiém tra cac mau c6 do dai vuot qua kich
thudc xir Iy ctia cac md hinh embedding va LLM, ta thuc hién phan doan lai cAc mau tra
161 va hiéu chinh lai van phong cua dir liéu duoc tréi chay va ty nhién hon.

2.4 Lwa chon mé hinh Embedding

So sanh nhiéu mé hinh gidp mang lai goc nhin toan dién va tdi wu hoa viée lya chon
mo hinh phu hop. Dau tién, viéc dua ra nhiéu mo hinh va danh gia giup hiéu 1d cac wu
diém, han ché, cling nhu hi¢u suit thuc té cua tung mo hinh trén céc tiéu chi cu thé nhu
toc do, do chinh xéc, va tai nguyén yéu cau. Piéu nay dic biét quan trong khi ing dung
cac mo hinh trong bdi canh cu thé, noi hiéu suét thuc té c6 thé thay doi tuy thudc vao dir
liéu hodc nhu cau. Hon thé nita, so sanh nhiéu md hinh mang lai loi ich vé mat kinh té va
chién lugc gilp chon dugc giai phap t6i vu vé chi phi va hiéu ning, dong thoi giam thiéu
rti ro khi trién khai [63, [64].

e M0 hinh Sentence Transformers - all-MiniLM-L6-v2: Pugc phat trién baoi
nhom nghién ctru Sentence Transformers, dan dau bai Nils Reimers, trong cong
d6ng Hugging Face. Pugc cong bd viao nim 2020-2021 nhu mot phan ctia bd mod
hinh str dung MiniLM ctia Microsoft. M6 hinh nay duoc tdi wu hda d¢é ma hoa vin
ban thanh vector 384 chiéu, hd trg cic tic vu nhu tim kiém nglr nghia (semantic
search), cum vin ban (clustering) va do do twong tu (sentence similarity). N6 ndi
bat vi su can béng gitra hiéu suét va toc do xtr 1y. Dt liéu huén luyén trén hon 1 ty

cdp cau sir dung k¥ thuat hoc tuong phan (contrastive learning), két hop dir lidu tir
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nhiéu ngudn nhu Reddit, WikiAnswers, va Stack Exchange. Md hinh ndy mién phi
va mi ngudn mo, ddy 1a mot mé hinh nhe va rat phd bién trong cac tmg dung tim
kiém ngir nghia va embedding vin ban

e Mb hinh nomic-ai/nomic-embed-text-v1.5: Pugc phat trién boi Nomic Al mot
cong ty tap trung vao xdy dung coéng cu cho hé théng NLP, xuat hién trong nim
2022 nhu mét giai phap tdi vu héa embedding cho cac tng dung tim kiém vin
ban. Muc tiéu cia Nomic la tap trung vao viéc xu 1y dir liéu van ban 1én voi hiéu
qua cao, chi yéu hudng téi cac ung dung trong tim kiém va phan tich ngit nghia.
Uu diém ctia Nomic nam & chd kha ning embedding vin ban nhanh véi hiéu suit
phu hop cho céc tac vu xtr Iy ngoén ngir quy mo 16n (large-scale text processing)
[65]. M6 hinh nay 12 mién phi, cung cdp cho cong dong sir dung thong qua cac nén
tang ma nguoén md nhu Hugging Face. Pay 1a mot Iya chon phu hop cho cac tac
vu embedding van ban [66].

e MO0 hinh Alibaba-NLP/gte-multilingual-base: Ra doi bdi Alibaba NLP Team.
Mo hinh nay duoc céng bd vao khoang nim 2022. Muc tiéu ctia nd 1a hudng téi
viéc xtr Iy ngdn ngit da ngir (multilingual), mo hinh nay hd tro embedding cho hon
100 ngoén ngit. Pay 1a mot giai phap manh mé cho cac hé théng toan cau, yéu cau
hd tro nhiéu ngdn nglt trong cac tdc vu nhu tim kiém da ngit hodc dich thuat. Uu
diém tich hop dé dang vao cac pipeline da ngit, v6i hiéu suat cao trén nhiéu ngi
canh. M6 hinh nay mién phi va ma ngudn mé, duoc cung cip boi nhom Alibaba
NLP. M6 hinh nay c6 thé tai vé tir Hugging Face.

e M0 hinh BAAI/bge-m3: Ra doi boi Beijing Academy of Artificial Intelligence
(BAAI), Trung Quéc. Pugc gidi thiéu trong nam 2021. Muc tiéu 1a dugc thiét ké
dic biét cho cac tac vu tim kiém van ban va hiéu ngit nghia sau hon trong vin ban
l6n. M6 hinh nay hudng to1 cai thién d§ chinh xac ctia cdc tdc vu embedding
thong qua viéc str dung k¥ thuat hoc sau (deep learning) véi kién triic hién dai. Dix
liéu hudn luyén duoc tan dung kho dit liéu phong phu tir cac ngudn Trung Qudc va
qudc té, giup hd tro tt ca ing dung don ngit va da ngir. Mo hinh nay mién phi do
Beijing Academy of Artificial Intelligence phat hanh trén nén ting Hugging Face.
N6 dugc st dung rong rai trong cac tac vy tim kiém va xir 1y nglr nghia.

e jinaai/jina-embeddings-v3: Pugc phat hanh vao nam 2024 béi Jina Al, jina-

embeddings-v3 1a mé hinh nhiing vin ban da ngén ngit da tac vu duogc thiét ké cho

SV thyc hién: L& Van Manh Hudng dan: TS. Nguyén Niang Hung Van 54



XAV dung Chatbot Al hé tro tw van tuvén sinh Pai hoc

nhiéu tmg dung NLP. Dya trén kién trc Jina-XLM-RoBERTa, md hinh nay hd

trg Nhiing vi tri quay (Rotary Position embedding) dé xtr 1y chudi dau vao dai 1én
dén 8192 tokens, diéu nay gitp mé rong do dai ngir canh, diéu nay 1am ting hiéu
suat ghi nh¢ va hiéu ngit canh, tuy nhién diéu ndy ciing ting thém nhu ciu tai
nguyén tinh todn. M6 hinh nay hd tro hon 30 ngdn ngit trén thé gi6i trong d6 co
tiéng Viét, va mé cho muc dich nghién ctru.

Bang 2.2. So sanh higu suat RAG trén mgt sé mé hinh LLM Embedding
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Tén mo hinh
Sentence-transformer/all-MiniLM-
Nomic-ai/nomic-embeded-text-v1.5

L6-v?2
Alibaba-NLP/gte-multilingual-base

BAAI/bge-m3

Trong bang 2.2 so sanh hiéu suat ting cuong truy xuat tao sinh (RAG) cho mét sé
md hinh LLM noi bat mién phi. Trong dé, chi s6 Top k (Top-K Accuracy) biéu thi ty 18
phan trim céc cau tra 1oi ding xuat thanh cong xuat hién trong danh sach két qua ding
dau (twong Gmg véi 1, 3, 5 hodc 10 két qua dau tién). Cac gia tri nay danh gia kha nang
truy xuat chinh xac cia mo hinh. M6 hinh cé gia tri cao hon c6 nghia 1 t6t hon trong
viéc xép hang céac két qua phu hop véi cau héi truy van.

S6 chiéu (Dimensions) 12 kich thudc cta vector embedding duoc tao bdi mo hinh. Vi
du: 384, 768, hodc 1.024 chiéu. Vector c¢6 sb chiéu cao hon thuong nam bét dugc nhiéu
dic trung ngit nghia hon, nhung ciing doi hoi nhiéu bo nhd va tinh toan hon khi thyc hién
so sanh vector.

P dai bdi canh (Context Length) 13 s6 token tdi da ma mé hinh c6 thé xu 1y trong
mdt 1an (context window). Mo hinh c¢6 dd dai bdi canh cao hon co thé xu 1y céac cau dai
hodc doan van 16n hon, phit hop cho cac tng dung nhu tim kiém hozc phan tich vin ban
dai.

S6 luong tham s6 (Parameters) la tong so tham sb trong md hinh, thuong biéu thi
kich thuéc ctia mé hinh. M6 hinh 16n hon (s6 tham s6 cao) thudng manh mé& hon trong
viéc nam bét cac mbi quan hé ngir nghia phirc tap, nhung tén nhiéu tai nguyén tinh toan
hon.

Khong gian GPU 1a lugng bd nhé GPU chiém dung khi trién khai truy van.

Trung binh d6 dai cau biéu thi do dai trung binh cta cac cau hodc doan vin duoc
nhing (embedding). Thudng duoc tinh bang sb token hodc ky tu. Do dai 16n hon co thé
yéu cau mo hinh thuc hién nhiéu buéc tinh toan hon, anh huodng dén téc do va hiéu suét.

Trung binh thoi gian nhing cau (Seconds) la thoi gian trung binh dé ma héa mot

doan van ban (hodc cau) thanh vector embedding. Gia tri ndy quan trong trong cac ing
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dung xtr 1y dit liéu 16n, vi né anh hudng dén hiéu suét tong thé khi xur 1y hang loat dir
liéu.

Trung binh d dai cau héi biéu thi d6 dai trung binh cua cac cdu hoi (s6 lugng token
hoic ky tw) duoc sir dung dé kiém tra mé hinh. Do dai ndy anh hudng dén toc d6 xur 1y vi
cau hoi dai hon yéu cau nhiéu tinh toan hon.

Trung binh thoi gian nhung cau hoi (Seconds) 13 thoi gian trung binh (tinh bang gidy)
dé m3 héa mot cau héi thanh vector embedding. M6 hinh c6 gia tri thap hon s& nhanh
hon trong viéc xtr 1y céc truy van, phit hop cho cac tmg dung thoi gian thuc hodc yéu cau
do tré thap.

Trong pham vi d0 4n nay, t6i s& chon mé hinh all-MiniLM-L6-v2 béi mo hinh dap
ing tot cac tidu chi quan trong trong viéc nhung vin ban, bao gom kha nang xir 1y chinh
xéc, hiéu qua va linh hoat. Trudc tién, md hinh c6 chi s6 Top-k Accuracy cao, cho phép
truy xut cac cdu tra 1oi ding mot cach hiéu qua trong danh sach cac két qua hang dau,
dam bao chat luong va do tin cdy trong cac tac vu tim kiém va phan loai. M6 hinh ciing
¢ yéu cau khong gian GPU thap, d& trién khai trén mdy tinh ca nhan véi cau hinh trung

binh, dap tng tot nhu cau nhing vian ban véi hiéu nang va do chinh xac can bang nhat.
2.5 Mo hinh LLM st dung

Vao thang 4 nam 2024, Meta d tiép tuc khang dinh vi thé trong linh vuc Al tao sinh
bang cach ra mat mo hinh ngdn ngit 16n Llama 3, cung cidp mi ngudn md va mién phi
cho ca muc dich nghién ctru 1An thuong mai (v6i gi6i han gidy phép chi ap dung cho céc
cong ty c¢6 hon 700 triéu nguoi dung hoat dong hang thang) [67]. Trong khi do, OpenAl
van gitt nguyén cach tiép can doc quyén véi cac mé hinh GPT ctia minh, nhu GPT-4, véi
céc chi tiét hoat dong nd1 bd va dir 1iéu dao tao dugc gitr kin. Su khéc biét nay nhan manh
hai triét 1y phat trién Al: Meta thtic day sy minh bach va hop tac, trong khi OpenAl wu
tién kiém soat va quan 1y chat cha.

Llama 3

M6 hinh nay di duoc tién hudn luyén bang cic ngudn dit lidu truc tuyén cong khai, chang
han nhu Common Crawl, Wikipedia va Project Gutenberg. Tai thoi diém viét, dir liéu
tién huan luyén 1én dén thang 12 ndm 2023, mic du mot sd dir liéu tinh chinh méi hon,
1én dén thang 2 nim 2024. M6 hinh Llama 3 ¢ ba bién thé kich thudc (dua trén sb luong

ty tham s6): 8B, 70B va tham chi 1a 405B. Hay nhé rang, trong hoc may, cac tham sé 1a
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céc bién c6 trong md hinh trong qua trinh huan luyén, déng vai trd nhu “kho kién thirc
ctia md hinh.” Cac bién thé kich thudc nho hon s& chay nhanh hon nhung tao ra ddu ra co
chat luong thip hon [68].

GPT-4

DPuoc OpenAl tién huin luyén bang dit liéu cong khai, bao gdm dit liéu tir internet va dir
lidu dugc OpenAl cap phép. Theo ho, bd dit liéu ndy bao gdm: “céc 10i giai dung va sai
cho cac bai toan, Iy luan yéu va manh, cac tuyén bd ty miu thudn va nhit quan, va dai
dién cho nhiéu hé tu tuéng va y tudng khac nhau.” Tai thoi diém nay, dir liéu huan luyén
cap nhat dén thang 9 nam 2021 [69]. M& hinh GPT-4 cung cip cac bién thé dua trén do
dai ngit canh t6i da: 8K va 32K token. Kich thudc cua GPT-4 wdc tinh 13 1,76 nghin ty

tham s0.
Benchmark (shots) GPT-3.5 GPT4 PalM PalLM-2-L Lramaz2
MMLU (5-shot) 70.0 86.4 69.3 78.3 68.9
TriviaQA (1-shot) - - 81.4 86.1 85.0
Natural Questions (1-shot) - - 29.3 37.5 33.0
GSMSK (8-shot) 57.1 92.0 56.5 80.7 56.8
HumanEval (0-shot) 48.1 67.0 26.2 - 29.9
BIG-Bench Hard (3-shot) - - 52.3 65.7 51.2

Hinh 2.2 Cdc tiéu chi danh gid hiéu sudt cho mét s6 md hinh ngdn ngiz Ién.

Tir két qua benchmark cia nhiéu mé hinh danh gia hiéu qua, ta thiy dugc diém cua
OpenAl GPT-4 kha vuot troi. Tuy nhién, véi ban chat 1a mot mé hinh ma ngudn dong
v6i kich thude 16n va phai tra phi, GPT-4 khong phu hop v6i pham vi cua dé tai nay.
Trong khi d6, mé hinh ma nguén mé& LLama 3 ¢6 hiéu sudt vuot troi hon trén tat ca cac
tham sb so v&i phién ban tién nhiém Llama 2 [70], bao gom kha ning hiéu ngit nghia, bdi
canh, xtr Iy cAc tac vu phic tap va dic biét né 1a mo hinh ma ngudén mé, té ra phu hop véi

ung dung cua de tai.

2.6 Phuong phap danh gia hi¢u qua chatbot
Mot phuong phép danh gia mé hinh LLM 1a can thiét dé dam bao chatbot tuyén sinh
hoat dong hiéu qua, dap Gng dung nhu ciu nguoi dung, cai thién trai nghiém giao tiép,
tinh chinh xac ngir nghia, va sy phii hop ngit canh. Panh gia con cung cap dir liéu dé cai

tién, t6i vu hoa hiéu suit, va dam bao chatbot dang tin cdy trong cac Gmg dung thuc té.
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Trong dy 4n nay chung toi danh gia hiéu qua ciia cho mot md hinh LLM bang phuong

phép Deep Eval, mot framework danh gia LLM ma ngudn mé [71].
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CHUONG 3: TRIEN KHAI XAY DUNG HE THONG VA KET QUA

3.1 Trién khai phén chia viin ban thanh doan nhé

Text chunking 13 budc quan trong trong hé thong Retrieval-Augmented Generation,
dic biét khi 1am viée trén may chu c4 nhan v6i phan ctg c6 han. Qua trinh nay giup chia
nhoé dit liéu van ban thanh cac doan (chunks) c6 kich thudc hop 1y, phu hop voi kha nang
xur Iy cia mo hinh ngoén ngir 16n nhu Llama 3.

Muc tiéu ciia Text chunking 1a dé tang hiéu qua truy xuat va tdi wu truy van nguoi
dung. Cac m6 hinh LLM déu co 2161 han vé do dai nglr canh, viéc chia nho tai li¢u dam
bao rang dir liéu khong vuot qua gidi han nay. Chunks nhé gon va doc lap gitip ting
chinh xac khi thuc hién tim kiém tuong tu. Cac doan phai di ngin dé tang chinh xéc
nhung ciing phai du dai dé tranh trich xuét thong tin khong toan ven.

Quy trinh Text chunking:
e (ac tai liéu dua vao dugc chuyén thanh dinh dang pdf va dugc doc bd ham thu
vién LlamaParse.
e Chia tai liéu thanh cac doan nho, mdi doan c6 do dai 500 ki tu.
e Dé bao toan tinh logic va ddy du ngit nghia, dit do xép chdng gitta mdi doan
chunk 1a 50 ki tu.
e Pinh kém metadata, cac thong tin bod sung cho ting chunk, nhu ngudn, vi tri trong
tai li€u, hodc loai nd1 dung.
Quy trinh nay dam bao rang dir liéu duoc t6 chirc hop 1y, dé dang truy xuét va t6i uu hoa
kha ning phan hdi tr mé hinh LLM. Sau khi chia nho, cac chunks duoc ma hoa
(embedding) va luu trit trong vector database (FAISS). Mdi chunk di kém véi metadata,

dam bao kha ning tim ki€ém nhanh va chinh x4c.

3.2 Tao dung vector store

FAISS (Facebook Al Similarity Search) 1a thu vién ma ngudn mé dugc thiét ké dé
tim kiém nhanh cac vector va thyc hién so khép ngir nghia trén co s& dit liéu 16n. FAISS
cho phép xir 1y cac truy van vector mot cach hiéu qua nho vao cac thuat toan tdi wu hoa
va hd trg GPU dé tang tdc tinh toan.

Tao Embedding cho dir li¢u :
e Sir dung mo hinh Sentence Tranformer all-MiniLM-L6-v2 dé chuyén doi cac tap

tai liéu PDF tuyén sinh thanh vector sd.
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Luu vector ndy kém theo thong tin metadata (ID cau tra 15i, ngudn tai lidu).

Khéi tao chi muc FAISS:

Str dung Flat Index do dit liéu twong dbi nho, can tim kiém nhanh va chinh xac.
Pua cac vector sau embedding vao chi muc.

Luu trit vector store: Dit lidu vector dugc tuan tu hoa (serialize), sau d6 luu vao 2
file voi dinh dang .faiss va .pkl.

Khi can truy van vao vector store, dit liéu s& duoc giai tuan ty hoa (deserialize) va
dua vao ham tinh toan. Diéu nay cho phép tai sir dung chi muc ma khong can xay

dung lai.

3.3 Trién khai nhiing truy van nguoi ding

Nhung truy van (Embedding queries) 1a qué trinh chuyén d6i cau hoi hodc truy van

cua nguoi dung tir dang van ban thanh biéu dién vector s0, giip mo hinh c6 thé hi€u va

so sanh y nghia ngit nghia cta cau hoi véi dit liéu da dugc luu trit. Phuong phap nay rat

quan trong trong RAG, song song vo1 viéc nhung dir li¢u.

Qua trinh nhiing truy van dién ra twong ty nhu bude xay dung vector :

Cau hoi cta ngudi dung duge dua truy van qua md hinh nhing dé sinh ra vector
embedding.

Vi dy: Cau héi "Piém chuan nganh Cong nghé Thong tin 12 bao nhiéu?" dugc ma
héa thanh mot vector c6 384 chiéu.

Vector embedding cta truy van sau khi chuan hoa s& duoc st dung dé so sanh voi
cac vector trong co s& dit liéu (thong qua FAISS) dé tim kiém két qua phu hop

nhét.

3.4 Trién khai thanh phin Retrieval

Retrieval 1a mot thanh phan quan trong trong mé hinh RAG, déng vai tro nhu cau

noi gitra ngudn dir li€u bén ngoai va mo hinh sinh ngdén nglr. Cu the, nd thuc hién cac

nhiém vu sau:

e Retrieval giup trich xuat do twong dong gitta truy van va co sé dit liéu database.

Muc tiéu 1a cung cap thong tin ngit canh cu thé va lién quan nhat dé hd tro qua

trinh sinh cau tra 101.
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e M5 hinh sinh thudng gip kho khan khi xir 1y thong tin chi tiét nhu diém tring
tuyén. Retrieval dam bao rang mé hinh chi can lam viéc voi mét phan dir liéu nho,
chinh xac va c6 lién quan, gitip cai thién hiéu suat va do chinh xac.

Toém lai, Retrieval khong chi giip RAG tré nén hiéu qua hon trong viéc sinh ngén
ngir tu nhién ma con dam bao thong tin dau ra c¢6 do chinh xac cao va dung ngit canh

tuyén sinh dai hoc.

Relevant
document

Hinh 3.1 Minh hoa tim kiém d¢ nwong dong ngit nghia trong khéng gian vector

Datasets tuyén sinh va cau hoi truy van tir ngudi ding déu di duoc biéu dién trén ciu
trac dir liéu FAISS Index. Ciing giéng nhu cac tai lidu vé tuyén sinh, ta cd vector 384
chiéu dai dién cho truy vin, ma chung ta cé thé so sanh véi toan bo kho dir liéu dé tim ra
cac cach biéu dién twong tu nhit. Vector truy van cang gan véi thong tin nio trong khong
gain vector, ching cang tuong déng vé ngit nghia va cang c6 kha nang chtra thong tin ma
nguoi diing mong muén.

Ap dung k¥ thuat Reranking, chatbot con tich hgp mdt thuat toan twong tu vao
Retrieval d6 1a BM25. BM25 (Best Matching 25) 12 mot thuat toan xép hang dua trén xéac
sut, thuong duoc st dung dé truy xuat tai lidu lién quan trong hé thong tim kiém. Thuat
toan nay tap trung trong tdm vao sy xuat hién cta cac tir khoa trong tai liéu va tinh diém
lién quan gifta truy vAn va cac tai liéu trong Datasets. Két hop cung véi kha ning tim
kiém tuong dong ngit canh cua FAISS, chatbot s& chinh xac hon trong viéc hiéu ngit

canh va trong qua trinh sinh cau tra 10i. Tim kiém twong tu v6i FAISS chiém trong s6
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0.7, trong khi thuat toan BM25 s& chiém 30% ctia ham Retrieval. S6 vector twong dong
ma ham Retrieval tra vé 4, nghia 13 mé hinh sinh s& tinh toan dya trén 4 vector gan nhat
v6i vector truy van trong tap dir liéu tuyén sinh.

3.5 Trién khai mé hinh ngén ngir 16n

Nhu dd dé cap ¢ chuong trudce, chuong trinh sé& sir dung Llama 3 1am mé hinh sinh
dé tao cau tra 101 cho chatbot. Llama 3 dugc phat trién bai Meta, duogc tdi wu hoa dé sir
dung trong cac tac vu ddi thoai va dat hiéu suét vuot trdi so v6i nhiéu mé hinh ngué)n mo
khac, dic biét 1a trén nén ngdn ngir Tiéng Viét. Pé sir dung mo hinh Llama 3 trong hé
théng chatbot cua chung ta, Ollama s€ dugc st dung nhu mot cong cu dé chay mo hinh
nay, gitp t6i wu hoa chatbot nho kha nang tin dung phan cimg may chu.

Ollama 13 mot céng cu ngudn md cho phép cac nha phat trién dé dang chay cac mo
hinh ngén ngit 16n trén may tinh ca nhan hodc may chi. Vi Ollama, viée trién khai cac
mo hinh nhu Llama 3 tré nén rat thuan tién. Ollama cung cap cac API gitp két ndi va
tuong tac véi mo hinh Llama 3 thong qua cic cau lénh don gian, giam bét yéu cau vé
phan cimg va 1am cho qua trinh tich hop vao chatbot trd nén nhanh chong va tiét kiém tai
nguyén.

Pé két nd6i md hinh Llama 3 véi hé théng chatbot, ta s¢ st dung Ollama dé tao cac
API endpoint ma chatbot c6 thé guri cac truy van téi. Mdi truy van s& duoc xtr 1y boi mo
hinh Llama 3, va m6 hinh s& tra vé cac phan hoi tu dong. Dé t6i uu hoa viéc goi va xir Iy
truy van tir Llama 3, chuong trinh 4p dung k¥ thuat nhu caching, giGp luu trit tam thoi
cac cau tra 101 cho cac truy van lap lai dé tang tbc do phan hdi. Viéc Ollama da tan dung
duge dGPU dé chay mo hinh sinh d3 giam tai rat nhiéu cong viéc cho CPU xur Iy céc tac

vu khac.

3.6 Trién khai prompt tra 10i cau héi
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Prompt Component Prompt Technique

( Role B Role Prompting

‘ Task } Chain of Thought Prompting

[ Specifics \}"\ EmotionPrompt

[ Context }-

e J EmotionPrompt + Role Prompting

‘ Examples [ Few Shot Prompting
4

[ Notes ; Lost in the Middle Effect

Hinh 3.2 Cac thanh phan va ky thugt Prompting thong dung
Prompts dong vai tro quan trong trong viéc dinh hudéng cau tra 161 cia mo hinh ngon

ngir 16n nhu Llama 3. Mot prompt tot gitip chatbot tra 15i chinh x4c, ty nhién va phu hop
v6i bdi canh. Cach xay dung va tdi wu prompts c6 thé d& dang nang do chinh xac cua cau
tra 101 ctia chatbot tuyén sinh. Prompt dugc xay dung dudi dang cau 1énh hodc cau hdéi,
cung cap du ngit canh d¢ LLM hiéu va phan hoi chinh x4c. Cac thanh phan chinh ctia mot
prompt gém:

e Ngit canh: Thong tin nén dé mé hinh hiéu van de.

e Cau hoi: Yéu cau cu thé ctia ngudi ding.

e Hudng dan: Quy dinh cach tra 1oi (ngan gon/chi tiét...).
Dudi day 1a prompt chinh cta chatbot:

‘Ban la tw vdn vién tuyén sinh cia truong Pai hoc Bach khoa, Dai hoc Da Nang Cong
viéc cua ban la tra loi cau hoi cua cdc thi sinh muén theo hoc tai truong vé cdc théc
mdc vé van dé tuyén sinh. Hay luén trd 107 bang ngén ngir tiéng viét. Hay cé gang tra 1oi
théng tin chinh xdc, dirng co sang tao. Néu ban khéng chdc hay khéng c6 cdu tra 16i cho
van dé dwoc héi, hay phan hoi la: Hién tai t6i khéng cé théng tin cho cdu héi ciia ban.
Hay giti cdu hoi vao hotrotuyensinh@dut.udn.vn dé dugc tw vin thém.”’

Ngoai prompt chinh, nhu trén, chatbot con c6 prompt riéng tuy thudc vao viéc nguoi

dung mudn hoi vé linh vuc gi vé tuyén sinh. Datasets duoc chia lam nhiéu Collection
khac nhau, bao gém: nganh hoc, dé an tuyén sinh va Q&A. Trén mdi Data Collection, c6
gin mot prompt giup Retrieval gilp xac dinh chon Collection nao dé thuc hién tim kiém
thong tin.

e Prompt nganh hoc: “Noi nay chita théng tin vé cdc truong dai hoc va théng tin cdc
nganh hoc. Hay gidi thich ro vé chuong trinh dao tao va co hoi nghé nghiép cua
nganh. ”
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* Prompt dé an tuyén sinh: “Noi ndy chira thong tin vé chi tiéu tuyén sinh, diém chuan,
diéu kién, thu tuc tuyén sinh”

e Prompt vé Q&A: “O ddy chira thong tin Vé cdc cdu hoi thong thwong nam ngodi chii
dé vé truong, nganh hoc va dé dan tuyén sinh. Néu khong c6 cdu tra loi thi hdy phan
hoi: Hay giri cdu héi vao tuyensinh2024.dut.vn dé dwoc gidi dap thdac mdc.”

Viéc xay dung prompts hiéu qua 13 yéu t6 then chdt dé chatbot hiéu dung ¥ dinh cua
ngudi ding va cung cap cau tra 16i phu hop. Quy trinh thiét ké prompts can dua trén nhu
cau thue té, kiém tra va tdi wu lién tuc dé dam bao chét luong cho chatbot tu van tuyén
sinh. Nhitng prompts & trén van chua hoan thién ma s& luén dugc danh gia va tinh chinh
theo qua trinh danh gai hiéu qua chatbot

3.7 Trién khai chatbot véi giao dién

Giao dién nguoi dung 1a phan khong thé thiéu trong hé thong chatbot hd trg tuyén
sinh. Sir dung Streamlit, mot thu vién Python ma nguén md, dugc thiét ké dé giup cac
nha phét trién nhanh chéng tao ra ing dung web tuong tac cho chatbot. Vi Streamlit, ta
c6 thé chuyén d6i ma Python thanh giao dién web dé sir dung ma khong can sir dung
HTML, CSS hay JavaScript. Giao dién cho phép:

e Ngudi diung giri cau hoi lién quan dén tuyén sinh.

e Hién thi cau trd 16i tir md hinh AL

e Tuy chinh ngudn dir liéu va mo hinh AI dé phu hop.

Trong qué trinh khoi tao:
e Poc cac thong sd cau hinh tir file .env ( chtra thong tin vé cac bién API).
e (ai dat giao di¢én trang web vai tiéu dé, biéu tuong, va bd cuc.

Khai tao thanh cong cu sidebar bén trai cho phép:

e Chon mo6 hinh nhung (Embeddings) va mo hinh Al

e Ciu hinh ngudn di liéu tir file hoic URL.

e Nhip tén collection trong co sé dit liéu vector Milvus dé truy van.

Giao dién chinh bao gom:

e Mot hop nhap lidu dé nguoi dung giri cau hoi.

e Hién thi lich st ciu cac cau hoi thoai véi chatbot.

e Két nbi voi mod hinh Al dé xir Iy cau hoi.

Heé théng tich hop véi cac mo hinh Al nhu GPT-4 ( ¢6 gi6i han truy van va can két nbi

mang) hay Llama 3 thong qua cac retriever va executor dugc xay dung san. Viéc chon
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mo hinh va két ndi dya trén cac tiy chon ma ngudi dung da cau hinh trén giao dién. Khi
nguoi dung nhap cau hoi:

e Hg¢ thdng hién thi cau hoi trén giao dién.

e Gui cau hoi dén backend dé xtr 1y.

e Ciu hoi duoc tién hanh nhiung va dugc dua vao tim kiém tuong tu voi vector

store.

e M5 hinh ngdn ngir 16n xir 1y dit liéu vector twong tw va tién hanh sinh cau tra 10i.

e Tra cau tra 101 vé trén khung chat.

Ung dung giao dién duoc phat trién bang Streamlit khong chi d& trién khai ma con
tryc quan, than thién véi ngudi dung. Hé thong nay dap Gng tot nhu cau tu van tuyén
sinh véi kha nang tily chinh cao, phan hoi nhanh cho du chay trén may tinh c4 nhan voi
cAu hinh han ché.

3.8 Panh gia hi¢u qua chatbot
Muc tiéu ctia phan danh gid 13 kiém tra kha nang tra 10i chinh xac va hiéu qua cia
chatbot trong viéc tra 101 hd tro tu van. Tién hanh danh gia qua phwong phép : danh gia
nay dya trén phan hoi thyc té tir con ngudi mot cach chu quan.
Bo cau hoi bao gdbm 50 cau thudce cac nhoém sau:

e Cau hoi thong tin chung: Vi dy vé thdng tin trudng, thdng tin nganh hoc.

e Cau hoi chi tiét: Yéu cau thong tin dao tao vé tig nganh, diéu kién xét tuyén, co

hoi viéc lam.

e Cau hoi phuc tap: cau hoi vé cach dang ky thi tuc voi nhitng diéu kién chi tiét.

M&di cau tra 101 tir chatbot dugc danh gia dya trén céc ti€u chi:

e Do chinh xéac: N6i dung tra 161 ding hay khong.

e Mic do phu hop: Cau tra 10i ¢6 dap tmg duoc nhu cau cua ngudi ding khong.

e Tinh d& hiéu: Tra 15i ¢ 16 rang, mach lac khong.

e Cho diém thii cong tirng tiéu chi theo thang diém tir 1 (rat kém) dén 10 (rat tot).
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Bang 3.1 Két qua ddanh gid hiéu qua Chatbot thi cong

Tiéu chi Piém danh gia Nhan xét
(trén thang 10)
Do chinh xac 9 Chatbot tra 101 chinh xé4c hau hét

cac cau hoi thong tin, ngoai trur vai
truong hop qué chi tiét.

Mirc d6 phu hop 8 Tra 161 diing trong tdm cau hoéi

Tinh mach lac 6 Té 161 dé hiéu va tu nhién, nhung
ngat cau chua ding.
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KET LUAN VA PHUONG HUONG PHAT TRIEN

Két luin

Trong qué trinh thuc hién dé tai "Xay dung chatbot hd trg tuyén sinh Trudng Pai hoc
Bach khoa Pa Ning", em da giai quyét thanh céng bai toan xay dung mot hé théng hd tro
tuyén sinh thong minh, tin dung cac tién bo trong céng nghé xtr 1y ngdn ngit tu nhién va
hoc may. Vi tim quan trong ngay cang ting ctia chuyén d6i sd trong gido duc, viéc trién
khai chatbot khong chi gitp tw dong héa quy trinh t van tuyén sinh ma con nang cao trai
nghiém ctia cic ban thi sinh véi mong mudn theo hoc tai Truong théng qua phan hoi
nhanh chéng va chinh xac.

Quan trong hon, do 4n d hoan thanh muc tiéu cdt 18i: xdy dung mot chatbot khong
chi cung cép thong tin tuyén sinh ma con giai dap cac cau hoi lién quan, hd trg xir 1y cac
van dé ngoai pham vi thong tin tuyén sinh, va quan 1y dit liéu nguoi ding. Nhiing két qua
dat duoc dd ching minh tinh hiéu qua va tiém ning tmg dung rong rai cua hé thong, gop
phan nang cao chat lugng dich vu tu van tuyén sinh ctia nha truong.

Nhirng két qua da dat dwoc

Véi sy trién khai toan dién, dd an da dat dwoc nhiéu két qua dang cha y. Trén
phuong dién 1y thuyét, d6 4n da nghién ctru va tng dung cac cong nghé tién tién nhu mé
hinh Transformer, LLM, va k¥ thuat Prompt Engineering, dong thoi xay dung nén tang ly
thuyét vitng chac vé xtr Iy ngdn ngit ty nhién va hoc may. Nhitng nén tang nay khong chi
hd trg viéc phat trién hé théng chatbot ma con tao co s& tham khao hiru ich cho cac
nghién curu trong tuong lai.

Vé mat thuc tién, chatbot di duge thiét ké va trién khai véi nhiéu tinh nang quan
trong. Hé thong str dung co s& dir liéu vector dé luu trit va truy xudt thong tin hiéu qua,
dong thoi tich hop cac thuat toan tién tién nham nang cao do chinh xac cta két qua phan
hoi.

Phwong hwéng phat trién

Maic du da dat dugc nhitng két qua kha quan, hé théng chatbot van con nhiéu tiém
nang dé phat trién, nham nang cao hiéu qua va md rong pham vi tmg dung. Mot dinh
hudng quan trong la mé rong kha ning hod trg sang cac linh vuc hodc bo phan khac trong
nha truong, chéng han nhu tu van hoc thuat, hd tro thu tuc hanh chinh, hodc cung cép
thong tin chi tiét vé timg nganh hoc va phong ban. Piéu nay sé giup chatbot tr¢ thanh

mot cong cu da nang, phuc vu hi€u qua cho ca sinh vién lan cdn bd nha trudong.
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Hé théng can duogc t6i wu hoa hiéu suat ¢é dam bao kha ning phuc vu dong thoi nhiéu
ngudi dung. Viée ap dung cac thuit toan truy van va xép hang tién tién hon c6 thé nang
cao toc do phan hdi va do chinh xac cua két qua. Bén canh do, tich hgp chatbot vao cac
nén tang phé bién nhu mang xa hoi, ing dung di dong hoac hé théng ndi bd s€¢ md rong
kha ning tiép cén, mang lai trai nghiém déng nhit va thuin tién cho ngudi dung trén
nhiéu loai thiét bi.

Bén canh d6, dé dam bao hé théng van hanh an toan va bén virng, viéc nghién clru va
ap dung céc bién phap bao mat dir liéu ca nhén 14 rat can thiét, dic biét khi trién khai trén
cac moi truong cong cong. Nhing dinh hudng nay khong chi giup toi vu héa hé thong
hién tai ma con md ra co hgi mé rong nghién ctiru va tng dung vao céc linh vyc khac,

dong gop vao sy phét trién toan dién ciia nha truong.
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