Journal of educational equipment: Applied research, Volume 2, Issue 307 (February 2024)
ISSN 1859 - 0810

Nghién ciru, xay dung cong cu huwéng dian
tha tuc hanh chinh vé khoa hoc va cong nghé

Tran Vin Vinh*

*Khoa Co khi, Hoc vién Ky thudt Qudn s
Received: 8/02/2024; Accepted: 16/02/2024; Published: 20/02/2024

Abstract: Chatbot is a typical tool in the field of communication, answering and guiding procedures and
regulations. The article presents research on building an Chatbot tool to guide administrative procedures
in Science & Technology that can communicate and answer users’ questions about administrative
procedures in Science & Technology. Chatbot built with the Python language installer and capable of
accurately and quickly answering questions about Science & Technology administrative procedures.
Chatbots can be widely applied on platforms such as applications, websites and can be applied in other

fields such as finance, law, services, etc., reaching
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1. Pit van dé

Ngay nay, trong thoi dai ciia cudc cach mang cong
nghé l1an thir 4, sy phét trién nhanh chéng cua linh
vu tri tué nhan tao (Artificial Intelligent — Al) da tao
ra nhitg cong cu c¢6 kha ning thay thé con nguoi
trong nhiéu linh vuc nhu san xuét, cong nghiép va
dich vy. Chatbot 1a mét timg dung hodc hé thong phan
mém duoc thiét ké dé twrong tic voi con ngudi thong
qua cudc trd truyén hodc giao tiép vin ban. Chatbot
cong nghé tri tué€ nhan tao (Al) va xt Iy ngdén ngilr tu
nhién (NLP) dé hiéu cac ciu hoi va tu dong tra 10i.
Khai niém hoa Chatbot dau tién dugc quy cho Alan
Turning, nguoi da hoi “May moéc c6 thé suy nghi
khong?” vao nam 1950 (Turning A, 1950). Tuy nhién,
giai doan quan trong nhéat dén vao nhimg nim 1960
- 1970 véi su xuét hién cia ELIZA — chatbot dau
tién trén thé gidi, 1a mot chuong trinh may tinh coa
Joseph Weizenbaum (Vién cong nghé Massachusetts,
Mg¥) [1]. Chatbot ngay nay sir dung NLP dé hiéu ngon
ngit tu nhién, xtr 1y ngit canh va cung cip trai nghiém
giao tiép ngay cang ty nhién. Xtr Iy ngdn ngit ty nhién
(Natural Language Processing — NLP) la mdt linh
vuc thugc Tri tu¢ nhan tao véi muc ti€u gilp may
tinh c6 thé hiéu duoc ngdn ngit ciia con ngudi. Xt ly
ngon nglr tu nhién (NLP) [a mdt nhanh cuc ky quan
trong ctia tri tué nhan tao (AI), 1a giao diém ciia Ngon
ngtt hoc, Khoa hoc May tinh va Al. Chatbot duoc xay
dung trén co so tri tu€ nhan tao (Al) va c6 kha nang
t dong phan hoi va hiéu ngdn ngir tu nhién ctia con
nguoi. Chatbot Gng dung su dung tri tué nhan tao
Al dang 12 mot cong cu quan trong trong nhiéu linh
vuc kinh doanh va doi sng thuong ngdy trén cac nén

tang s6 hoa. Piéu nay mo ra twong lai trién vong khi
chatbot c6 thé tro thanh mot phan quan trong trong
nhiéu linh vuc nhu: dich vu cong, y té, gido duc,
doanh nghiép va c6 kha nang tuong tac voi con nguoi
mot cach thong minh va linh hoat.

Nhirng nim gan diy, su ra doi cia cic nén tang
Chatbot nhu Bing chat, ChatGPT, Google Bard da
tao ra nhitng lan song mai trong sy phat trién cua
cong ngh¢ Al Interactive Tax Assistant (ITA) 1a mot
trg 1y a0 & My duoc st dung dé cung cép ciu tra 1oi
cho mot sb cau hoi vé luat thué cu thé, ITA hd tro
ngudi dan va doanh nghiép hiéu rd vé cac quy dinh
thué tai My [2]. O Viét Nam, sau dai dich Covid-19,
Chatbot MED (CHAM) da dugc xdy dung va ung
dung vao cudc sdng nham theo ddi ca thé mang bénh
nén va mé hinh hoa thoi gian thuc cia di ching hau
Covid- 19 nham tro gitp bac si trong qua trinh chudn
doan, diéu tri. Su phat trién va Gmg dung rong rai
ctia cong nghé Chatbot dd cho thiy rang ching s&
con tré nén manh mé hon, phé bién hon trong twong
lai. Trong cac co quan hanh chinh cong, Chatbot co6
thé ho tro ra quyét dinh va ting kha ning phan hoi
dan dén sy hai long ciia nguoi dan cao hon. Chatbot
hudng dan thi tyc hanh chinh c6 thé giai dap cac thic
mic, huéng dan xur 1y cac thu tuc. Tuy nhién, du co
dot pha dén dau, hién dai dén dau thi cong nghé van
phai huéng dén sy chap nhan cta nguoi dung. Mic
du AI di c6 nhitng bude tién phat trién manh mé trén
thé giéi nhung viéc tng dung vao trong linh vuc dich
vu cong van con & giai doan so khai. Viéc hudng
dan céc thu tuc hanh chinh hién nay con nhiéu kho
khin, bat cap va tén kém. Vi véy, ing dung Chatbot
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dé thay thé con ngudi trong huéng din thu tyc hanh
chinh 12 rit can thiét, mang lai nhiing loi ich va hiéu
quéa cao dbi v6i hé thdng hanh chinh cia to chic.
Trong d6, Khoa hoc va Cong nghé 1a mét linh vuc
quan trong gdp phan vao su phat trién Kinh té - Xa
hoi cua dat nude. Viée dua Chatbot vao viée hudng
dan thi tuc hanh chinh Khoa hoc — Cong nghé giup
tiét kiém thoi gian, nhan dugc thong tin can thiét bat
ctr lic nao, quang ba cong nghé va sang tao, tang
cuong minh bach va tuan thu quy dinh quy trinh,
g6p phan nang cao dwoc hiéu qua va sy hai 1ong cua
nguoi st dung trong qua trinh thye hién tha tuc hanh
chinh, thac déy hoat dong Khoa hoc — Cong nghé
trong nudc ngay cang phat trién.
2. Noi dung nghién ctru
2.1. Cdch thirc hoat dong

Chatbot 1a su két hop cua cac kich ban co trude
va kha nang tu hoc trong qua trinh tuong tac. Ta s€
tuong tac v6i Chatbot qua nén tang tin nhan. Trudc
hét, dé co thé hoat dong hiéu qua; mdt Chatbot can
duoc hudn luyén trén mot lugng 16n dir licu dé hiéu
va phan hoi phit hop véi cac cau hoi va yéu ciu cua
nguoi ding. Dir liéu thu thap dugc can tién xur ly dé
chuyén d6i van ban thanh dinh dang ma mé hinh hoc
may (Machine Learning) c6 thé hiéu dugc. Sau do,
mo hinh s& duoc huin luyén bang cach dua vao dir
liéu dao tao va diéu chinh trong sb sao cho no6 co thé
du doan cau tra 161 chinh xac dua trén cau hoi dau
vao. Chatbot st dung xtr Iy ngon ngit ty nhién (NLP)
dé hiéu va tao ra vin ban theo cach ma con nguoi c6
thé hiéu thong qua cac qua trinh phan tich ct phap
(syntax), phan tich y nghia (semantic analysis) va
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Mot trong cic yéu t6 lam nén sic manh cia
Chatbot la kha nang tu hoc hoi. Cang dugc su dung,
tuong tic véi nguoi dung cang nhidu, nén ting
chatbot cang “thong minh”. Chatbot c¢6 kha nang tu
hoc hoi dua trén cac dir liéu dua vao ma khong can
phai duoc 1ap trinh cy thé (46 duoc goi 1a phuong
phap hoc may — Machine Learning). Chinh diéu nay
lam cho cac nha phat trién d& dang tao cac chuong
trinh tro chuyén va tu dong hoa cudce tro chuyén voi
ngudi ding. D61 v6i dir liéu 1a cac thu tuc hanh chinh
¢6 yéu cau khit khe vé két qua du ra. Do do, cac
Chatbot huéng din vé thi tuc hanh chinh phai c6 kha
nang nhan dién ot cac dir liéu dau vao va phai dua ra
mot két qua dau ra ¢6 do chinh x4c cuc cao.

2.2. Xay dung hé thé'ng
2.2.1. Xay dung co so dir liéu

Co s6 dir liéu cia Chatbot dugc huan luyén trén
2 bd dir liéu dugc xay dung: bd dir liéu giao tiép doi
thuong va bo dir liéu vé thu tuc hanh chinh Khoa
hoc & Cong nghé. B dit liéu giao tiép doi thuong
dugce 1y tir cac dir lidu c6 sin trén cong dong lam
tang do than thién cua Chatbot trong qua trinh su
dung .Bo dit liéu vé tha tyc hanh chinh Khoa hoc &
Cong nghé. Dit liéu dé hudn luyén Chatbot duoc thu
thap tir hon 13 loai thi tuc hanh chinh l4y tir website
cua Bo Khoa hoc & Cong ngh¢. Dua vao nhiing dit
li¢u tir cac van ban thu thap dugc; st dung Copilot,
ChatGPT dé tao ra cac cudc hdi thoai va thu duge
150MB dir liéu 1a cac cdp cau hoi — cau tra 101 vé
thu tuc hanh chinh Khoa hoc & Cong nghé nhu sau
(bang 2.1).

Bdng 2.1: Vi du co so dir liéu cua Chatbot

phéan loai y nghia (intent classification).
Sau khi mé hinh da dugc huan luyén,
Chatbot duoc trién khai dé tuong tac
voi nguoi dung. Chatbot s€ dua ra
nhiing cau tra 101 dya trén nhitng d
liéu da duoc huin luyén va dugc cép

Luat Déu thiu s6 43/2013/QH13 4p dung cho hoat déng gi?

Luat Déu thau s6 43/2013/QH13 ap dung cho quan 1y nha mrée vé dau thiu va cic hoat dong
dau thau, bao gém Iwa chon nha thau cung cép dich vu tw van, dich vu phi tr van, hang hoa,
xfy lap ddi véi nhidu treomg hop khac nhau.

Luét Dau thau 56 43/2013/QH13 ap dung cho lya chon nha thiu trong nhtmg trudng hop nao?
Luat Déu thiu s6 43/ 2013/QH13 ap dung cho hra chon nha thiu trong céc trieong horp bao
gom du an dau tir phat trién, mua sim st dung von nha nude, mua hang du trit quoc gia, va

2.2.2. Xdy dung hé thong Chatbot

Hé thdng Chatbot duoc 1ap trinh trén PyCharm
v6i ngdn ngir 1dp trinh Python. Chatbot st dung cac
thu vién hd trg nhu: os, json, fire, torch, datasets,
bitsandbytes, loralib. Chatbot c6 thé duoc su dung

R ... . nhiéu treong hop khac.
nhét theo thoi gian (hinh 2.1).
Ut RESPONSE
(voice or text) (voice ortext)
—

DATA RESPONSE

PREPROCESSING GENERATOR JSON

(TEXT) (TEXT) FILE

$ L

FEATURE DEEP LEARNING LISTORINTENTS
EXTRACTION MODEL PROBABIEITIES

Hinh 2.1: Cach thirc hoat dong cua chatbot
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nhu mot Gmg dung trén cac nén tang hay c6 thé dugc
tich hop trén cac trang mang xa hgi, trén website
(hinh 2.2: Chatbot tng dung trén website).
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s g cing Wp; D de abu o phat indn cia doanh
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-
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Hinh 2.2: Chatbot ung dung trén website

Hé thdng Chatbot dugc thiét 1ap méi truong véi
Pytorch va Huggingface Transformers package.
Céac md hinh fine — turning dugc xay dung dua trén
mo hinh PEFT (Parameter - Efficient Fine-Tuning).
PEFT nhim muc dich t6i wu hod qua trinh fine —
turning bang cach sir dung hiéu qua cac tai nguyén
tinh todn ¢ san va giam s luong cac tham sd can
thiét duoc cap nhat. Cach tiép can nay trd nén dac
biét phu hop khi lam viéc véi dit liéu dugc dan nhan
han ché cho mot nhiém vu cy thé. Cac phuong phap
tiép can PEFT chi tinh chinh mot sd luwong nho cac
tham s6 mo hinh (b6 sung) trong khi dong biang hau
hét cac tham s6 ciia LLM dugc hudn luyén trudce, do
d6 giam dang ké chi phi tinh toan va luu trit. Diéu
nay ciing khic phuc duoc cac van dé vé sy quén lang
nghiém trong, mot hanh vi dugc quan sat théy trong
qua trinh hoan thién LLM. Cac phuong phap tiép can
PEFT ciing cho thiy hi¢u qua hon so véi viéc tinh
chinh trong ché d¢ dir liéu thap va khai quat hoa tot
hon cho cac kich ban ngoai mién [6]. Nghién ctru
stt dung PERT LoRA - Phuong phap thich mg cap
thdp dé xay dung Chatbot. LoRA cho phép ching
ta hudn luyén mot vai dense layer trong mang no
ron mot cach gidn tiép bﬁng cach t6i wu hda ma tran
phan ra thi hang cia cic dense layer thay ddi trong
qua trinh thich nghi, trong khi van giit c6 dinh trong
sb da duoc huan luyén trude. Chatbot dugc thiét lap
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véi do dai ti da cua chudi dau
vao la 512, d¢ dai toi da ctia chudi
dau ra 1a 1024, thir hang k trong
LoRA dén 8, tbc do hoc (learning
rate) 12 3e-4; cac tham sé khac:
Temperature: 0.5, batch_size: int
=128, num_epochs: int = 500.

Sau khi huan luyén mé hinh dit
liéu dugc luu vao file dinh dang
“Json”. Qua trinh phan hdi dir liéu
s& dua trén cac chi sb checkpoint
va dir diéu ma Chatbot da duogc
dao tao. Sau d6, phan hdi lai ngudi
dung qua viéc hién thi trén man
hinh.
2.3. Ddnh gid két qui

Thyc hién danh gia hiéu suat
ctia chatbot dua trén tiéu chi vé do
chinh xéc ctia Chatbot. Tién hanh
thir nghiém giao tiép voi chatbot
theo hai truong hop: Truong hop 1:
Giao tiép ngiu nhién v6i Chatbot,
thuc hién giao tiép 5 1an, mdi 1an 50 cau hoi khac
nhau véi dung luong co so dit li¢u khac nhau; truong
hop 2: Giao tiép v6i Chatbot vai diéu kién thay doi
tir ngit ma y nghia cau hoi khong doi, thyc hién 5 lan.

Bdng 2.2. Két qua ddnh gid véi truong hop 1

Lén‘tAhl"r Dun~g l}{’o’ng co s Sé cau ding Do chinh xac
nghiém dir liéu (Mb) (%)
1 30 26/50 52
2 50 32/50 64
3 70 38/50 76
4 100 43/50 86
5 150 47/50 94
Bang 2.3. Ket qua danh gia voi truong hop 2
L?in'tAhL”r Sé 1an Pién dbi $6 cau ding Do chinh xac
nghiém cau (%)
1 2 2/2 100
2 3 2/3 66,67
3 4 3/4 75
4 5 3/5 60
5 6 4/6 66,67

Tir bang 2.2. va 2.3 ¢6 thé thay: O truong hop
1: Khi dung luong co s¢ dit li¢u cang 16n s€ cho do
chinh x4c cta phan hdi cang cao. Do d6, véi mo
hinh da dugc xay dung, d6 chinh xac cua Chatbot
phu thudc rat 16n vao dung luong co so dir li¢u. bPéi
v6i truong hop 2: Khi thay déi cau tir trong cau hoi
v6i b 1an khac nhau s& cho do chinh x4c khéc nhau.
Diéu nay cho thiy vé kha ning nhan dién cau hoi
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ctia chatbot, cu thé hon 13 thuat toan xay dyng cua
Chatbot ¢6 anh huong 16n dén do chinh xac cua
Chatbot dugc xay dung. Tir phan tich, danh gia vé
d6 chinh xéc, tc d6 phan hdi cua chatbot cho thiy
chatbot duoc xay dung c6 hi¢u qua cao, d6 chinh xac
hon 90%. Tuy nhién, chatbot dugc xay dung dé hoat
dong trong luong co so dit liéu nhét dinh va phan hoi
theo dir liéu da dugc xay dung tur trude, kha nang tu
sinh van ban bi han ché. Do d6, Chatbot van dugc
tiép tuc cap nhat, cai thién.
3. Két luan

Bai bdo da trinh bay mdt nghién ctru xay dung
cong cu Chatbot huéng dan thu tuc hanh chinh Khoa
hoc & Cong nghé c6 kha ning giao tiép, giai dap
thic méc cua nguoi hoi vé cac thu tuc hanh chinh
Khoa hoc & Cong nghé. Két qua nghién ctru da xay
dung duoc Chatbot c¢6 hi¢u suit cao va co kha nang
trmg dung duoc trong thuc t& nham nang cao hiéu qua
cong tac Khoa hoc & Cong nghé. Trong tuong lai
chatbot c6 thé phat trién thanh tro 1y 4o, c¢6 kha ning
giao tiép ty nhién vodi con nguoi va thay thé hoan
toan con ngudi trong viéc huéng dan cic loai thi tuc
hanh chinh, cung cdp thong tin cho ngudi dung vé
cac cong trinh nghién cuu khoa hoc.
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Van dung mgt s6 phan mém cong nghé... s theo trang 243)

Chinh vi thé cic tic phdm cua ngudi nghé si luon
thim dam cam xuc, c6 thé 1am lay dong trai tim cua
con nguoi.

V6i SV chuyén nganh Gido duc Mam non thi hoc
phan M thuat con 1a hoc phan co s dé boi dap kién
thirc cho cac em budc vao nhimg hoc phan tiép theo
dé sau khi hoan thanh chuong trinh cac em c6 thé
huéng dan, t6 chuc cac hoat dong tao hinh cho tré
& truong Mam non, 1a nhitng nguoi s& boi dép kién
thirc, phat trién qua trinh cam thu va sang tao nghé
thuat cho tré Mam non sau khi ra truong.

Hién nay véi xu thé phat trién cta thoi dai, ngudi
ta di thay thé mot sb cong doan, hodc hoan toan
trong quéa trinh sing tao mi thuat bing may moc
cong ngh¢ boi tinh nang vugt trdi: Nhanh, chinh xéc,
kinh té. Nhung nhiing san pham do cong nghé thuc
hién theo phuong thitc mo6 phong, sao chép chinh xac
tir: bd cuc, hinh hai, duong nét, hinh khéi, mau sic,
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anh sang, nhip diu, but phap... hét nhu nhiing tac
pham d c6 hodc ding nhur hién thyc khach quan. D6
ciing chi 1a nhimng san phdm ciia cong nghé, may moc
thiéu ving hoan toan cam xuc ciia con ngudi, va chic
chin khong thé so sanh duoc voi nhitng gia tri doc
d4o tir xtic cam tham mi do chinh con ngudi thé hién.
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