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TOM TAT

Trong bdi canh chuyén d6i sb6 gido duc, viéc ting dung tri tué nhin tao vao cong tic tu vin tuyén sinh la
xu huéng cip thiét nham giam tai ap luc cho nhan su hanh chinh va dap ing nhu ciu tuong tic tic thdi clia ngudi
hoc thé hé méi. Bai bdo nay dé& xuét thiét k& va trién khai hé thdng trg ly 4o (Chatbot) tuong tic bang giong néi
tiéng Viét, hoat dong doc 1ap trén thiét bi nhiing Raspberry Pi 4. Nghién ctiu st dung khung 1am viéc ma ngudn
md Rasa (gdom Rasa NLU va Rasa Core) két hdp v6i mo hinh nhan dang giong néi Whisper dé xiy dung gidi phap
tinh todn bién (Edge Computing) khong phu thudc vao dich vu dam may. Két qua thuc nghiém tai Trudng Pai hoc
Su pham K§ thuat Nam Dinh cho thiy hé thong van hanh &n dinh trong moi trudng offline, dat do chinh x4c nhin
dién y dinh trung binh trén 92% dbi véi cac nhém cau hoi vé ma nganh, hoc phi va quy ché dao tao. Giai phap dé
xuét khong chi dam bdo an toan dif liéu ma con tdi wu héa chi phi diu tu phan ciing (dudi 5 triéu dong), ching
minh tinh kha thi cao khi ting dung tai céc co sG gido duc dai hoc.

Tix khéa: Rasa Framework, Chatbot, Raspberry Pi, Tu vin tuyén sinh, Tinh todn bién.
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ABSTRACT

In the context of digital transformation in education, applying artificial intelligence to admissions counsel-
ing is an urgent trend to reduce the workload for administrative staff and meet the immediate interaction needs
of new-generation learners. This paper proposes the design and implementation of a Vietnamese voice-activated
virtual assistant (Chatbot) system operating independently on the Raspberry Pi 4 embedded device. The study uti-
lizes the open-source Rasa framework (comprising Rasa NLU and Rasa Core) combined with the Whisper speech
recognition model to build an Edge Computing solution that does not rely on cloud services. Experimental results
at Nam Dinh University of Technology Education show that the system operates stably in an offline environment,
achieving an average intent recognition accuracy of over 92% for inquiries regarding major codes, tuition fees, and
training regulations. The proposed solution not only ensures data privacy but also optimizes hardware investment

costs (under 5 million VND), demonstrating high feasibility for application in higher education institutions.

Keyworks: Rasa Framework, Chatbot, Raspberry Pi, Admissions Counseling, Edge Computing.

1. MO PAU

Trong bdi canh Cudc Cich mang cong
nghiép 4.0 dién ra manh mé, qu4 trinh chuyén ddi
s6 dang trd thanh yéu cau tat yéu ddi véi cic co
s6 gido duc dai hoc. Viéc ting dung cong nghé s
khong chi gép phan tbi uu hoa hoat dong quan 1y
ma con nang cao chit lugng dich vu hd trg ngudi
hoc. Tai Truong Pai hoc Su pham Ky thuit Nam
Pinh, cong tic tu van tuyén sinh giif vai tro then
chdt trong viéc dinh huéng va thu hiit thi sinh
tiém ning. Tuy nhién, cic phuong thic tu vin
truyén thdng nhu dién thoai, email hay trao ddi
thi cong qua mang xa hdi dang boc 16 nhiéu han
ché: qud tai nhan sy vio cdc giai doan cao diém,
thoi gian phan hoi kéo dai, thiéu tinh dong bo
thong tin va khé duy tri chét lugng dich vu & mtc
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on dinh [1].

Bén canh d6, ddi tugng tuyén sinh chinh
hién nay 12 thé hé Gen Z - nhém ngudi hoc c6 dic
trung ndi bat vé viéc tiép nhan thong tin nhanh,
ua thich céac tuong tac tdc thoi, ca nhan hoa va
thudng xuyén st dung cic nén tang sd. Gen Z
ky vong dich vu tu van hoat dong 24/7, phan hoi
chinh xdc va nhit quin, diéu ma cic mo hinh
tu van truyén thdng khé dap dng hiéu qua [2,6].
Diéu nay dit ra yéu cau cip thiét dbi véi cc co
s& dao tao trong viéc xdy dung cic hé théng hd
tr¢ thong minh, linh hoat va ty dong hoa cao.

Hién nay, nhiéu nén ting Chatbot dua trén
tri tué nhan tao (Al) da dudc phét trién va dua
vao ting dung, phS bién nhét 12 cic gidi phdp dua
trén Google Dialogflow, Microsoft Bot Frame-



QUY NHON UNIVERSITY

SCIENCE

work hay OpenAl API. Mac du mang lai kha
ning xi ly ngdn ngi tu nhién tt va c6 dd chinh
X4c cao, cac giai phap nay tiém 4n nhiéu han ché:
chi phi duy tri 16n, phu thudc hoan toan vao két
ndi Internet &n dinh, khé kiém sodt dif liéu ngudi
dung va gia tdng rai ro ro ri thong tin nhay cam
[3]. Pay 12 nhiing yéu t6 dic biét quan trong trong
linh vuc gido duc, noi yéu ciu vé bdo mat va
quyén riéng tu dugc dit 1én hang dau.

DPé khic phuc nhiing ton tai trén, huéng
tiép can st dung ma ngudén mé Rasa két hop
v6i phan ciing gid ré Raspberry Pi theo mo hinh
tinh toan bién (Edge Computing) dang ngay cang
nhan dugc su quan tdm. M6 hinh nay cho phép
Xt 1y dit liéu ngay tai thiét bi cuc bd thay vi phu
thudc vao dich vu dim may, tor d6 gidm do tré,
dam bao tinh riéng tu, tiét kiém chi phi va duy tri
kha ning hoat dong ngay ca khi két nbi Internet
khong &n dinh. Pay 1a mot huéng tiép can phu
hop véi diéu kién trién khai thuc té clia cic co s&
giao duc tai Viét Nam.

Bai bdo nay trinh bay quy trinh xay dung,
huin luyén va trién khai tr¢ 1y 4o tu van tuyén
sinh - NUTE-Bot. Piém mdi cta nghién ctiu 1a
(i) t6i uvu hoa md hinh ngdn ngit tiéng Viét dé
van hanh hiéu qua trén thiét bi c6 tai nguyén
han ché nhu Raspberry Pi 4; (ii) xay dung kich
ban hoi thoai mang tinh su pham, chuyén tir vin
phong hanh chinh sang van phong than thién,
dong hanh; va (iii) thit nghiém mo hinh trong méi
truong thuc t& d€ danh gia hiéu ning, kha ning
m& rong ciing nhu mic dd chap nhan cta ngudi
dung. Két qua nghién cifu gép phan cung cip mot
giai phap kha thi, chi phi thip nhung hiéu qua,
huéng t6i muc tiéu chuyén ddi s6 bén viing trong
cong tac tu van tuyén sinh tai cic co s gido duc
dai hoc.

2.CO SO LY THUYET VA PHUONG PHAP

Viéc xay dung mot hé thong trg ly 4o tu
van tuyén sinh yéu cau su két hop giita cic mod
hinh x{ 1y ngén ngit tu nhién, cic co ché quan 1y
hoi thoai thong minh va phuong phép trién khai
tdi wu trén thiét bi bién (Edge Device). Hinh 1
minh hoa tdng quan ciu tric két nbi phan ciing
cung ludng xi ly dif liéu trén Raspberry Pi trong
nghién ctiu nay.

Figure 1. SO do két n6i phan cing va ludng xit 1y
dur liéu trén Raspberry Pi

2.1. Xay dung mo hinh Rasa NLU va Core

Trong nghién ctu nay, Rasa Framework dugc lya
chon 1am nén tang vi tinh md, kha niing tiy chinh
sau va kha ning trién khai cuc bd ma khong phu
thudc vao dich vu ddm may. Thanh phin NLU
(Natural Language Understanding) st dung kién
tric DIET (Dual Intent and Entity Transformer)
[4,5], vOn ndi bat bdi kha ning hoc da nhiém va
hiéu qua tinh toan phi hgp v6i méi trudng trién
khai han ché tai nguyén.

Pipeline xt ly dif liéu diu vao cta Rasa
dugc mo ta nhu sau:

Pipeline = [Tokenizer — Featurizer — Classifier]
M

Trong nghién cdu nay, t&€p config.yml dudc
thiét ké va t6i vu nham dat hiéu ning tot nhit khi
huén luyén va suy luan md hinh:

* Tokenizer: St dung WhitespaceTokenizer
két hop tién xt ly tach tir tiéng Viét. Diéu
nay dam bao gidm thiéu hién tugng nhap
nhang tif vung trong vin ban tiéng Viét,
dac biét khi xit ly cac cum danh tur dai.

* Featurizer: Két hop CountVectorsFeatur-
izer (bi€u dién vin ban bang md hinh
Bag-of-Words) va LexicalSyntacticFeatur-
izer d€ mo hinh hoéa dic trung ngi nghia va
cu phap.

* Classifier: Thanh phan chinh 1a DIET-
Classifier v6i 100 epochs, dudc lua chon
nhim cén bing giita dd chinh xac va thdi
gian huin luyén. Kién tric DIET cho phép
mo hinh hoc ddng thdi y dinh (Intent) va
thyc thé (Entity), gidp hé théng hiéu ngi
canh t6t hon.
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Bén canh d6, co sé tri thic dugc sé6 hoa
tl cdc vin ban chinh thic nhu quy ché dao
tao, thong bdo tuyén sinh, dé an tuyén sinh va
cac quyét dinh lién quan (vi du: Quyét dinh
414/QD-DHSPKTND). Tap dit liéu huin luyén
(nlu.yml) bao gébm hon 25 nhém y dinh (in-
tents) tiéu biéu: hoi_ma_truong, hoi_hoc_phi,
hoi_ky_tuc_xa, hoi_nganh_cntt, . ... Mdi y dinh
dudc xay dung véi tip cAu mau da dang nhim
ting kha ning t6ng quat hda clia mo hinh trong
thuc té.

Dé duy tri d6 chinh x4c lau dai, hé thong
dugc tich hgp giao dién gidm sat hoi thoai
(Hinh 2), cho phép ngudi quan tri xem lai hoi
thoai, gan nhan lai cdc cAu ma mé hinh hiéu sai
va bd sung vao tap huan luyén. Dy 1a co ché hoc
lién tuc (Continual Learning) giip mo hinh ngay
cang hoan thién va thich dng véi nhu cau thuc
tien.

M Top intents

Figure 2. Giao dién gidm sat hoi thoai hd trg tinh

chinh tri thic va huén luyén lai (Retrain)

2.2. Quan Iy héi thoai va téi uu héa trén thiét
bi bién

Trong ciu triic Rasa, quan 1y hoi thoai dudc thuc
hién bdi Rasa Core. Tuy nhién, trén cic thiét bi
bién nhu Raspberry Pi, viéc st dung co ché Sto-
ries phic tap sé tiéu tén nhiéu tai nguyén tinh
toan do yéu cau mo hinh du dodn chudi hanh
dong tiép theo dua trén lich s hoi thoai. Diéu
nay lam ting thoi gian phan hoi va c6 thé gay qué
tai CPU.

D€ khic phuc, nghién ciiu lua chon co ché
Rules, von don gian, tric quan va phu hop véi cac
tac vu tu vin dang truy van-tra 16i. Quy tic (rule)
dudc khai bdo trong t&p rules.yml theo dinh dang:

— rule: Tra loi ve hoc phi

Steps:
— intent: hoi_hoc_phi
— action: utter_hoc_phi

Viéc st dung Rules gitip ddm bdo téc do
phén hdi 6n dinh, gidm ddng k€ lugng tai nguyén
can thiét d€ suy luan hanh dong. Pay 1a yéu tb
quan trong khi trién khai trén Raspberry Pi, noi
CPU va bd nh6 RAM déu c6 gi6i han.

Qud trinh huAn luyén mé hinh (Train) dudc
thyc hién trén mdy tinh c4 nhan c6 ciu hinh cao
nham t6i wu thoi gian dao tao va tranh giy qua
tai thiét bi bién. Sau khi hun luyén hoan tit, mo
hinh dudc dong goi dudi dang t€p nén .tar.gz
va chuyén sang Raspberry Pi dé trién khai (De-
ploy). Céch tiép can nay khong chi ddm bao tinh
on dinh khi van hanh ma con kéo dai tudi tho
phan cing nhd giam nhiét lugng sinh ra trong qué
trinh tinh toan nang.

Ngoai ra, méd hinh con dugc t6i uu bing
cach vo hiéu héa cic thanh phan khong can thiét
trong Rasa (nhu telemetry, tracker persistence
nang cao), giip giam mic st dung CPU va bd
nh6. Nho d6 hé thdng c6 thé hoat dong lién tuc
24/7, d4p ting yéu cau tu van tuyén sinh trong thdi
gian cao diém.

3. KET QUA VA THAO LUAN

3.1. Panh gia hiéu nang mé hinh NLU

M5 hinh NLU sau khi huan luyén dugc kiém thir
trén tap di liéu chiém 20% tSng s6 méu, ddm bao
tinh khach quan trong danh gia. Bo chi s6 gom
Precision, Recall va F1-Score dugc lya chon vi
kha ning phén anh toan dién muc do hi€u ding y
dinh ngudi dung. Cac két qua trén mot s6 nhém
y dinh phd bién dugc téng hop trong Bang 1.
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Table 1. Két qua ddnh gia md hinh NLU trén céc
Intent chinh

Intent (S? dinh) Precision Recall F1-Score

hoi_ma_truong 1.00 1.00 1.00
hoi_hoc_phi 0.94 0.92 0.93
hoi_nganh_cntt 0.89 0.91 0.90
chao_hoi 0.98 0.97 0.97
hoi_ktx 0.92 0.88 0.90
Trung binh 0.94 0.93 0.94

Két qua cho thdy mo hinh dat hiéu ning
tong thé t6t (F1 trung binh 0.94). Cic y dinh
c6 cAu tric ngin gon, ngit nghia ré rang nhu
hoi_ma_truong dat d6 chinh xic tuyét dbi. Dbi
véi cdc y dinh c6 tit khéa tuong dong (vi du: su
gan nhau gitta “Cong nghé thong tin” va “Cong
nghé k¥ thuat may tinh”), do chinh xac c6 giam
nhe do hién tugng giao thoa ngii nghia. Tuy
nhién, hé théng fallback hoat dong hiéu qua, gitip
ngudi diing dudc dinh huéng héi lai theo céu tric
ro rang hon.

Dang chd y, trong tap kiém tht xuét hién
nhiéu mau c6 cich hanh vin da dang, bao gom
ca cdc cau hdi viét khong diu. Piéu nay cho thiy
mo hinh c6 kha ning téng quét héa tét, dap tng
cdc tinh hubng st dung thuc té tai moi truong tu
van tuyén sinh.

3.2. Trién khai thuc té va hiéu niing phan cirng

Hé thng sau khi hoan thién phan mém da dugc
dong g6i va trién khai thuc nghiém tai khu vuc tu
vén tuyén sinh ctia Truong Pai hoc Su pham Ky
thuat Nam Dinh. Thiét bi Raspberry Pi 4 (4GB
RAM) van hanh doc 1ap v6i ngudn dién SV-3A,
khong yéu cau két n6i Internet trong qua trinh tu
van (Hinh 3). Két ndi mang chi dudc kich hoat
khi cap nhat tri thiic hodc nang cAp phan mém.

Figure 3. Hinh anh thuc té hé théng Robot

D& d4nh gi4 hiéu ning trén thiét bi bién c6
tai nguyén han ché, nhém nghién ctiu tién hanh
theo doi muc ti€u thu tai nguyén trong hai trang
thai van hanh: Idle va Active. Cac két qua ghi
nhén dugc phén tich nhu sau:

» Mifc tiéu thu RAM: Hé thong st dung
trung binh 1.2-1.5GB RAM, nidm trong
ngudng an toan cia Raspberry Pi 4 (4 GB).
Diéu nay cho phép hé diéu hanh va cic tién
trinh nén hoat dong &n dinh ma khong xay
ra tinh trang tran bd nhg.

¢ Tai trong CPU: Khi § trang thdi chd, mic
tai CPU duy tri & mic thip. Khi xit ly giong
n6i (Whisper nh6 gon) va suy ludn NLU,
CPU ting 1én 70-85% trong thdi gian ngin
(1.5-2 gidy). Sau do, tai giam nhanh, giup
thiét bi van hanh lién tuc ma khong gip
nguy cd qua nhiét.

* Py tré (Latency): Thoi gian phan hdi
trung binh tif lic ngudi dung dit 15i dén
khi hé théng tra 15i khoang 3-4 gidy. Mic
dui cao hon so véi cac hé thong dua trén
cloud API, day la mic chip nhan dugc dbi
v6i mot mo hinh xu ly tai chd (on-premise)
véan hanh hoan toan offline, uu tién bao mat
di liéu.

Két qua trén khing dinh kha ning tng
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dung thuc tién ctia viéc trién khai mo hinh Rasa
trén thiét bi nhiing gia ré. Piéu nay dic biét c6
y nghia trong bdi canh céc co s& dao tao mong
mudn trién khai hé théng tu van tu dong nhung
c6 han ché vé kinh phi va ha tang.

3.3. Panh gia tinh su pham va mitc dé tuong
tac

Khia canh su pham trong giao tiép 1a yéu td quan
trong ctia hé théng NUTE-Bot. Thay vi st dung
ngoén ngit hanh chinh kho khan, cac cau tra 16i
dugc tai thiét ké véi phong céch than thién, dong
hanh va dé tiép can. Vi du, thay vi tra 18i: “Theo
Piéu 5, khodn 2 trong Quy ché tuyén sinh...”, bot
sé st dung: “Chao ban! Vé vin dé hoc phi, Nha
truong dang dp dung mic...” .

Mot khao sat nhd véi 50 sinh vién tinh
nguyén cho thiy:

* 85% nguoi tham gia danh gid giong diéu
tra 161 1a dé hi€u va than thién.

* 78% cho biét bot gitip ho tiép can nhanh
v6i thong tin ho can.

* 12% phén hdi rang bot do6i khi chua hiéu
ding cac cau hdi phiic hgp hoac da y.

Miic du con han ché trong viéc xi ly cdc
ciu hoi dai, da tAng nghia hoic chia cam xiic
manh, hé théng budc dau da thé hién tinh hiéu
qua, hd trg ngudi dung tim kiém thong tin nhanh
va giam tai ddng ké cho ddi ngil tu vAn tuyén sinh.

4. KET LUAN

Nghién ctu da xdy dung thanh cong hé
théng trg ly 4o phuc vu tu vin tuyén sinh tai
Truong Pai hoc Su pham Ky thuat Nam Dinh dua
trén nén tang mi ngudn md Rasa va phan ciing
chi phi thip Raspberry Pi. Két qué thuc nghiém
cho thdy hé théng hoat dong &n dinh, dap ting
dugc nhu cau tu vin co ban cla thi sinh trong
bdi canh s6 héa hoat dong gido duc ngly cang
cAp thiét. Cac déng gép chinh clia bai bdo c6 thé
dugc tém tit nhu sau:

1. Pé xuit kién triic Chatbot hoat dong déc
1ap (offline): Hé thong van hanh hoan toan
cuc bo trén thiét bi bién, khong phu thuodc

vao dich vu dam may, qua d6 dam bao an
toan dit liéu ca nhan va giam chi phi van
hanh. Giai phap phan ciing c6 tong chi phi
dudi 5 triéu dong, phu hop véi diéu kién
trién khai cta cdc co s dao tao tai Viét
Nam.

2. Phat trién b dix liéu va cu hinh ti vu
cho tiéng Viét: Nhom nghién ciu da xay
dung tap dif liéu da linh vuc lién quan dén
tu van tuyén sinh, két hop véi pipeline xi
ly ngdn ngli duge tbi wu cho tiéng Viét.
M0 hinh DIET dat d6 chinh xac trung binh
94%, cho thiy Rasa 12 nén tang phu hop dé
phat trién tr¢ ly 4o trong moi trudng gido
duc.

3. Khéng dinh tinh kha thi ciia Edge Al
trong gido duc: Viéc trién khai mo hinh
trén Raspberry Pi 4 chiing minh ring cic
mo hinh Al ¢6 thé dugc “dua xudng bién”
(edge computing) ma van dam bdo hiéu
nang va trai nghiém ngudi dung. Pay la
hudng tiép can dic biét hitu ich dbi véi cac
don vi c6 ngan sich han ché nhung van
cin xdy dung hé thong thong minh phuc
vu ngudi hoc.

Mic du hé théng ddp ting tbt cic yéu cau
co ban, van con ton tai nhitng thach thic nhu do
tré x{t ly giong néi, han ché trong viéc hi€u cac
cau hdi da y hoic mang yéu t6 cam xiic. Do vay,
trong tuong lai nhém nghién cdu sé€ tap trung vao
nhiing huéng phat trién sau:

* Toi uu toc dd suy ludn thong qua céc ky
thudt lugng i hoa (quantization) va rit gon
mo hinh (model pruning), nhim gitip hé
théng phan hdi nhanh hon ma khong 1am
ting chi phi phan ciing.

* M6 rong kha nang tich hop véi hé thong
quan ly dao tao, hé thdng tra ciu diém,
ding ky nguyén vong va cic nén tang s
ctia nha trudng dé€ nang cao tinh hitu ich.

* Phat trién kha niang xi ly ngoén ngix
nang cao, bao gdm hiéu cau héi phic hop,
phan tich cam xic cd ban va ca nhan hod
trai nghiém ngudi dung.
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* Danh gia dai han vé mdc do hai long cla
thi sinh khi tuong tdc véi hé thong trong
cdc mua tuyén sinh lién tiép.

Nhin chung, nghién citu mé ra huéng di
tiém ning trong viéc Ung dung tri tué nhan tao
bién vao cdc hoat dong gido duc, gép phan thiic
ddy chuyén ddi s6 bén vitng, tiét kiém va phu hop
v6i thuc tién tai cac trudng dai hoc Viét Nam.
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