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QUAN LY KINH TE

XAY DUNG AI-CHATBOT HO TRO CUNG CAP THONG TIN
TAI PHONG KHAM Y HOC CO TRUYEN, BENH VIEN
TRUONG DAl HOC Y - DUOC HUE

*Chau Vian Hio,

**Poan Vin Minh, **Nguyén Vin Hung, **Nguyén Quang Tam, **Nguyén Thi Thu
Trang, **Phan Thi Chién, ***Nguyén Ngoc Long,

#xPoan Thi Hong Phuéc

ABSTRACT
At the Traditional Medicine Clinic of Hue University of Medicine and Pharmacy Hospital, the demand for remote
consultation is steadily increasing. However, due to limitations in time and human resources, the timely provision
of information has been impacted, affecting patient care efficiency. To address this issue, the research team has pro-
posed building an AI-Chatbot system based on the Rasa framework and the Vistral-7B-chat large language model,
aiming to enhance the clinic’s ability to support patient information and effectively meet the growing demand for
medical consultation and care. The experiment results show that the F-measure of the natural language understand-

ing model is 90.3%, and the user’ accuracy evaluation is 87.3%.
Keywords: Al-chatbot, Rasa, large language model, traditional medicine
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1. Pit vin dé

Trong nhirng nam gﬁn day, tai Viét Nam, Al-Chatbot
da duoc nghién ciru va ap dung tai cac co sd y té voi
nhiéu trudng hop khéac nhau trong linh vyc stc khoe.
Cu thé, (1) Tac gia Vi Manh Tuyén va cong su (2021)
tir Vién Khoa hoc Cong nghé da xdy dung chatbot hd
trg cham soc stic khoe trén mién tiéng Viét [5]. (2)
Bacsi24x7 Bot 13 AI-Chatbot gitp dit lich hen, tw van
thong minh cho Phong kham Bac si gia dinh ctia Trung
tam Y hoc gia dinh, Truong Pai hoc Y — Dugc, Pai hoc
Hué. (3) Cong ty FPT ciing da dua ra cac chatbot trong
linh vue Y té - Cham soc strc khoe , ché“ing han nhu cho
phong kham, cho hiéu thudc,...

Phong kham Y hoc cd truyén, Bénh vién Truong Dai
hoc Y — Duoc Hué duoc thanh lap theo Quyét dinh sb
3426-QD/PHYD ngay 20 thang 12 nam 2020 cta Hi¢u
truong Truong Pai hoc Y — Dugce, Pai hoc Hué [6].
Phong kham c6 chitc ning, nhiém vu kham, tur vin stc
khoe va diéu tri bang cac phuong phap y hoc ¢ truyén,
két hop y hoc ¢6 truyén voi y hoc hién dai. Theo tinh
hinh thuec té tai phong kham hién nay, rat nhidu dbi tuong
nhu bénh nhan, nguoi nha bénh nhan va nhiing nguoi
quan tm c6 nhu cau giai d4p nhing thic méic lién quan
dén thi tuc hanh chinh, dén thong tin vé cac dich vu tai
phong kham, ciing nhu mot s6 cau hoi thong thuong
lién quan dén strc khoe dudi hinh thie truc myén, tirc

la khong can dén truc tiép co so kham chira bénh ma
van c6 thé nhan dugc su tu van tir nhan vién y té thong
qua dién thoai hodc trang théng tin tryc tuyén ctia phong
kham moi lic moi noi. Tuy nhién, do anh hudng cia mét
s yéu t6 chi quan 1an khach quan vé thoi gian 1am viée
ciing nhu tinh hinh nhéan lyc ctia phong kham, da khéng
thé d4p tmg hoan toan nhing yéu cau thuc tién ndy dén
tir phia bénh nhan va nhung nguoi quan tam Piéu nay
gay kho khan cho cac dbi twong co nhu cau khi ho can
duoc cung cap cac thong tin lién quan dén phong kham
nhung khong nhén dugc phan hoi kip thoi, dan dén su
cham tré trong v1ec cung cap thong tin va giai dap thic
méc, lam gian tiép anh huong dén hiéu qua tiép can bénh
nhan va cac dbi tugng c6 nhu cAu tu vAn, chm soc st
khoe bang y hoc ¢b truyén ciia phong kham. Vi véy, véi
nhu cau thyc tién ctia phong kham, chiing i tién hanh
xdy dung Hé théng hé trg cung cép cac thong tin can
thiét ctia Phong kham Y hoc ¢ truyén Bénh vién Truong
Pai hoc Y — Duoc Hué dya trén khung nén Rasa két hop
v6i mo hinh ngdn ngit l1on. Pong gdp chinh cua bai bao
gdm 2 phan: 1) Xy dung co s tri thirc lién quan dén
thong tin ctia Phong kham Y hoc cd truyén Bénh vién
Truong Pai hoc Y — Dugc Hué; 2) Xay dung Al-chatbot
h trg thong tin vé phong kham Y hoc ¢d truyén Bénh
vién Truong Pai hoc Y — Dugc Hué.
2. No¢i dung nghién ciru

*Truong Pai hgc Y — Dwoc, Pai hoc Hué; **Bénh vién Truong Dai hoc Y — Dugc Hué;

***Trung tim Cong nghé Thong tin tinh Thlra Thién Hué;
*x+*Trwgng DPai hoc Khoa hoc, Pai hoc Hué
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2.1. Cac nghién ciru lién quan

2.1.1. Dya trén ludt (Rule based approach)

Vi cach tiép can nay, mét tap cac luat dugc dinh
nghia bao gdm cac mau cau hoi va cu tra 101 tuong tmg
voi cac chit d& (intent). Khi mot thong diép ngudi dung
dua vao, hé théng tim kiém cac mau phu hop trong img
va dua ra cau tra 101 thich hop hoéc ¢ do tuong tu cao
nhét voi mau [7].

Céc phuong phéap dua trén luat yéu cu xdy dung
san bo co so tri thirc chira cac mau cau hoi va cau tra
161 trong g cua cac chu dé. Cach thue thuce hién cua
cac phuong phap nay nhu: im miu ciu phu hop nhat
voi thong diép dau vao va tra vé cu tra 101 tuong tmg
da duoc xac dinh trude néu tim thiy. Cach tiép can nay
cho ra két qua chinh x4c néu thong diép du vao c6 mau
tring kh6p v6i cac mau trong co s& tri thire. Cac hé
théng Al-Chatbot dya trén luat khong c¢6 kha nang hoc
ma chi thyc hién theo ngit canh hay kich ban duoc thiét
ké sdn. Vi vay, hé théng s€ khong dua ra duoc cau tra 1oi
khi thong diép du vao khong thude dang cac mau co
trong co so tri thirc.

2.1.2. Xur Iy ngon ngir tw nhién két hop hoc may (Nat-
ural language processing and machine learning)

Cac phuong phap nay cho phep xay du’ng cac trg ly
4o théng minh c6 kha ning hiéu duogc bat ky thong diép
dAu vao nao bang cach sir dung cac phuong phap xu ly
ngdn ngit ty nhién va hoc may dé trich xuét thong tin
va hoc tir dir liéu. Viéc tao ra cau tra 161 phu hop tuwong
(g vé6i thong diép dau vao thong qua hai cach tiép can
chinh:

- M5 hinh truy hdi (Retrieval-based model): M6
hinh str dung ki thuat so khdp cau dua trén luat hodc cac
phuong phap hoc may, hoc sau dé chon ra ciu tra 10i
trong danh sach cac cau tra 11 c san thich hop nhat véi
truy van va bdi canh ctia ngudi dimg. Chatbot thiét ké
theo m6 hinh nay ¢6 uu diém trong viéc dua ra cau tra 161
voi nhidu thong tin va d& dang bai hé thong sir dung cac
thudt toan lua chon cau phan hdi thich hop cho cudce trd
chuyén hién tai tir mot kho luu trix c6 san. Tuy nhién, cac
Chatbot khong thé tao ra bat ky cau tra 16i méi nao khac
ma chi ldy mét s6 cau tra 161 tir mot tip ¢6 san.

- Mo hinh sinh (Generative-based model): Nhitng
mo hinh nay s€ ty sinh ra cau tra loi trong qua trinh hoi
thoai thay vi chon cau tra 161 trong mét bo cau tra 10i
¢6 san/dinh nghia trudc. Mot trong nhitng mé hinh nén
tang duoc st dung 1a m6 hinh mang no ron Sequence to
Sequence (Seq2Seq). Cac Chatbot xay dung theo hudng
nay c6 thé dua ra cac ciu tra 161 da dang, khong ¢ trong

tap co s6 tri thire ciing nhu tinh chat va chii dé ciia cac
mau hdi thoai thudc pham vi rong.

Vi cach tiép can nay, mirc do tuong tac va ca nhan
hoa cao hon so voi Chatbot dya trén ludt. Cac phuong
phap hoc may doi hoi tap dit liéu hudn luyén (training
data) 1am dit liéu du vao. Tap dir liéu huén luyén 1 tap
ngit liéu gdm cac miu ciu duge gan nhan 1a céc 16p chit
dé. Trén thuc té, dé c6 thé dua ra cau tra 101 chinh xac
dac biét dbi voi mo hinh sinh, dit liéu huan luyén can
phai rat 1on.

2.1.3. M6 hinh ngon ngir lon (Large language model)

Trong vai ndm gan déy, cic mo hinh ngén ngir dugc
huén luyén trén lugng dit li€u van ban rat 16n (chéng han
nhu GPT-2 ¢6 15 ty tham s6 va GPT-3 ¢6 175 ty tham
sd,...) ra doi, cac mo hinh ngdén ngilr 16n nay dugc su
dung dé giai quyét cac bai toan trong linh vuc xtr Iy ngén
ngit tu nhién ndi chung va xay dung chatbot ndi riéng.
Trong d6, cac nha nghién ctru tan dung bd dir liéu 16n
duoc huan luyén trude (pretrain) ciia mé hinh ngén ngi
16n va tinh chinh (fine-turning) trén tap dit liéu ctia nguoi
str dung. Chéang han nhur trong nghién ciu, cac tac gia
da trién khai mot chatbot hoi dap phap 1y hop tac xi dua
trén mo hinh ngdn ngir 16n; nghién ctru [14] tinh chinh
md hinh ng6n ngir 16n bang k¥ thuat LoRA (Low-Rank
Adaptation) dé x8y dyung chatbot trén tap dit liéu thudc
linh vyc chung va tap dit liéu thudc linh vyc y té. Cach
tiép can nay cho cau tra 101 gan giéng véi con nguoi do
tan dung dugc nguén dit liéu 16n da dwoc huén luyén
trude d6. Tuy nhién, cin yéu cau vé cau hinh may tinh
dé c6 thé dap tmg voi luong dir lidu 1on.

2.2. Xay dung Ai-Chatbot hé tro cung cip thong tin
vé phong khdm Y hoc cé truyén Bénh vign Truwong Pai
hoc Y- Dugc Hué

2.2.1. Xdy dung co so tri thircc

Co sd tri thire 1a tap dir liéu dugc st dung cho qua
trinh hoc mé hinh nhéan dién chi dé (intent) va thuc thé
(entity). Dua vao moé hinh da hoc dugc, cac thong diép
dAu vao s& duoc nhan dién chu dé thude vao la givacau
tra 101 twong ting s€ dugc dua ra. M6 hinh nhan dién cho
ra két qua tot hay khong phu thudce vao tap dit liéu nay.
Co s¢ tri thie cang nhiéu dit liéu (nghia 13 s6 mAu cau
hoi trong tmg ciia cac chii dé ciing nhur sb lugng céc chii
& cang nhiéu) thi mo hinh hoc cho ra két qua cang chinh
xac. Cu thé, tap co s tri thirc duge xay dung nhu sau:

- Thu thap cac cau hoi thuong gap hen quan dén
thong tin vé phong kham Y hoc o truyen Bénh vién
Trudng Pai hoc Y — Duoc Hué vé cac chu dé nhu: thong
tin phong kham, thu tyc hanh chinh, mot s6 bénh Iy

34 TAP CHi KHOA HOC QUAN LY VA CONG NGHE - SO 30 QUY IiI/2024



QUAN LY KINH TE

thuong gap, cac phuong phap diéu tri. Két qua thu dugc
hon 800 méAu cau héi lién quan dén 4 chi dé trén.

- Tr tAp cac mau cau hoi thu thap duoc, ching t6i
tién hanh gan nhan va chia thanh hon 80 chi dé con khac
nhau nhu bang sau (bang 3.1): .

Bang 3.1: Dang cau hoi va chu dé twong ving

Cau héi Chii d? (intent)
Phong kham y hoc cd truyén bénh vién dai hoc | Gio lam viéc
y lam viéc khi nao?
Lam sao biét dugc hom nay béc si nao kham | Lich ciia phong khim
bénh?
Béc si thuong cho diéu trj mbi lan 12 bao lau?
Dau than kinh toa can chu gi dicu gi

Thoi gian diéu trj
Phong tranh/ du phong dau than
kinh toa

2.2.2. M6 hinh hé thong

Hién tai c6 nhiéu framework x4y dung Al-chatbot
theo cach tiép can & muc 2.2 nhu Rasa, ChatterBot,
Dialogflow, Wit.ai, FPT.AL.... Viéc xay dung Al-chatbot
dua trén framework c6 san s gitp tiét kiém thoi gian
cling nhu kinh phi. Rasa framework dugc chon sir dung
boi day 1a mot khung ma nguén mé ma trong dé cac
thanh phan khac c6 thé dugc tich hop va tiy chinh mot
cach d& dang. Ngoai ra, Rasa c6 thé hd tro trién khai
chuong trinh théng qua cac Gmg dung tin nhin va trén
nhiéu méi truong khac nhau. Cac thanh phan chinh cta
Rasa framework bao gdbm Rasa Core va Rasa NLU.
Rasa NLU (Rasa Natural Language Understanding) 1a
thanh phén cho biét ¥ dinh (chii d&) ctia thong diép dau
vao. Rasa Core, con dugc goi la quan 1y hdi thoai, co
nhiém vu quyét dinh viéc can lam tiép theo trong cudc
tro chuyén dya trén ngit canh.

Dé xay dung Al-Chatbot hd trg thong tin phong
kham, ching t6i xdy dyng mo hinh két hop giita hai
cach tiép can: xr Iy ngdn ngir ty nhién va hoc may véi
str dung mé hinh ng6n ngit 16n bang cach xay dung hé
thdng dura trén Rasa framework, két hop vai hé théng hoi
thoai dua trén mé hinh ngdn ngit 16n tiéng Viét. Cau trac
hé thong Al-chatbot hd trg théng tin vé phong kham Y
hoc ¢b truyén Bénh vién Truong Dai hoc Y — Dugc Hué
dugc thiét ké nhu hinh 1, gom bon thanh phan chinh: (1)
Giao dién ngudi ding: giao tiép voi ngudi sir dung bang
cach nhan thong diép dau vao va hién thi phan hoi cia
hé thong thong qua két ndi véi tin nhén FaceBook, Zalo
hay Web; (2) Nén tang RASA Framework: C6 nhiém
vu nhén dién chu dé, trich xuét thong tin ngit canh cua
thong diép dau vao tir ngudi st dung va dua ra cau tra 1oi
twong tmg thong qua trinh quan 1y ludng héi thoai; (3)
Co s di liéu chira thong tin lién quan dén phong kham
va dugc st dung dé tao ra cau tra 10i; (4) Hé hoi thoai

dya trén mo hinh ngén ngir 16n tiéng Viét: Vistral-7B-
chat duoc truy vén dé tra 10i cac cau hoi chung, khong
thudc dit liéu riéng biét cua phong kham. Cu thé nhu sau:
(i) Thong diép ctia nguoi sir dung sau khi dugc tiép
nhén thong qua giao dién nguoi dung s& dugc chuyén
dén thanh phan hiéu ngdn ngit ty nhién Rasa NLU.
Thanh phan ndy gém céc budc tién xir 1y nhu tich i,
dac trung hoa cau vin ban va dua vao b phén 16p dé
nhén dang chi d&; gan nhan tir va tich cum tir ,...dé trich
xut cc thong tin can thiét (ngit canh). Ngoai ra, dé biéu
dién va xir Iy van ban tiéng viét, chung t6i sir dung mo
hinh SpacyNLP cho viéc tach tir v trich xuat déc trung,
(ii) Dura vao cha d& va ngit canh da duoc trich xuét
trong budc Rasa NLU, thanh phan quan 1y ludng hoi
thoai dura ra cau tra 101 phu hop véi thong diép dau vao
nhu sau: Trong trudng hop mé hinh cho ra xéc suét
chu d& ciia théng diép dau vao 16n hon ngudng O (véi
©=0.7), chuong trinh c6 hai loai cu tra 101 twong Gng:
cac cau tra 10i (utterance) dugc dinh nghia san dua vao
cac van ban, quy dinh ctia phong kham; cau tré 1oi thong
tua truy van vao co s dit liéu chira cac thong tin lién
quan dén phong kham. Nguoc lai, d6i véi cac cau c6 do
tin cdy nho hon ngudng O va ngir canh khong lién quan
dén phong kham thi h¢ ﬂlé)ng s€ goi dén hé hoi thoai
Vistral-7B-chat dé tra 10 cac cau héi ¢6 chu dé chung

(NLU- Natural Language Und
Tach tir
(Tokenizatio ‘
Déc trung Phén loai y dinh [ E
hoa Intent
| Thong ( || OV
Giao dién f—= Quan Iy
R diép dau ETEITT o s
nguot Gan nhan tt (Pos| _[Nhan dang thuc hoi
dung (FB Tagging), tach thé (entitiy thoai
i cum tir M hinh ngén
t/Web) T ngir16n tiéng
Cautra (NLG - Natural Language
< Generation)

Tao cu tra 1oi

Hinh 1: Ciu triic AI-Chatbot hd tro thong tin vé
phong kham Y hoc b truyén Bénh vién Truong Pai hoc
Y — Duogc Hué

2.2.3. Két qud va déanh gid

Dé danh gi tinh hidu qué ctia chuong trinh, chiing toi
tién hanh danh gia trén hai khia canh: (1) Panh gia kha
ning hiéu ngon ngit tr nhién ctia md hinh (Rasa NLU)
v (2) Danh gia két qua cac cau tra 101 twong tmg voi cau
hoi nguoi sir dung (chuyén gia) khi trién khai chuong
trinh. Cac do do sir dung dé danh gia gdm Precision,
Recall, F-measure (F1) va Accuracy.

- Panh gia md hinh hiéu ngon ngit tw nhién trong
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Rasa (Rasa NLU):

Dé danh gia mo hinh hiéu ngdn ngir tr nhién, ching
t0i chia tap dit liéu thanh tap dir liéu huan luyén va tap
kiém thtr. Sir dung phuong phép danh gia chéo k-fold
(k-fold cross validation) véi k=5 (rasa test nlu --nlu
data/nlu —-cross-validation --folds 5), két qua danh gia
trén tap kiém thir d6i véi mé hinh phén 16p cac cha dé:
Accuracy= 90.3%, F1-score=88.4%, Precision: 88.7%
v6i ma tran nhim lan nhu hinh 2.

- Panh gia cta nguoi st dung: Ching t6i tao trang
Facebook Phong khdm Y hoc ¢b truyén — Bénh vién
Truong Pai hoc Y Dugc Hué, sau d6 két ndi véi trinh
tin nhin trén trang nay dé chay thir nghiém. Nguoi sir
dung bao gdm céc bac si, bénh nhan va nhiing nguoi
quan tim dén phong kham. Két qua véi do chinh xéc
Accuracy=87.3% cau tra 161 ding cho cac cau hdi cua
nguoi str dung theo tat ca céc chii dé lién quan dén thong
tin phong kham, thu tyc hanh chinh, mot s bénh Iy
thudng gip, cac phuong phap diéu tri. Tuy nhién, khi
thong diép du vao ctia nguoi st dung c6 chira chir viét
tat, 151 chinh ta hodc sir dung tir da nghia thi chwong trinh
s& khong hiéu hogic dira ra cu tra 101 sai.

Hinh 2: Ma trin nhdm I4n trong nhéan dién céc chu dé

3. Két luan va huong phit trién

Bai béo da trinh bay mé hinh xay dung Al-chatbot h
trg cung cap thong tin vé phong kham Y hoc ¢6 truyen
Bénh vién Truong Dai hoc Y — Dugce Hué, dua trén nén
tang Rasa két hop v6i hé hoi thoai ngon ngir 1on. Ngoai
ra, bai bao ciling mo ta qua trinh xay dung co so tri thirc
lién quan dén thong tin phong kham lam di liéu cho viéc
phat trién chatbot. Chuong trinh thir nghiém vé6i cdu hinh
dugc thiét 1ap cho két qua kha t6t, trong d6 mo hinh hiéu

ngdn ngit ty nhién trén tap kiém thir dat do chinh xac
90.3% va theo danh gia tir nguoi dung c6 do chinh xac 1a
87.3%. Trén thyc té, hidu qua ctia chuong trinh t5t nhét
khi théng diép dau Vao co cu phap tuong 601 day du,
khéng chra ky tur viét tit. Huong phat trién tiép theo ctia
chuong trinh 1a x4y dyng cong cu tién xir 1y ngdn ngi
tiéng Viét (nhu stra 16i chinh ta va xtr 1y chit viét tit,...)
nhdm nng cao do chinh x4c hon nita trong tuong lai.

**%Loi cdm on: Ddy la san pham ciia dé tai nghién
citu khoa hoc cdp truong ciia cdn bo, md so: 95/23.
Chiing t6i xin chén thanh cam on sw ho tro kinh phi tir
phia Truong Pai hoc Y — Duoc, Dai hoc Hué dé cé thé
hoan thanh dé tai nay.
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