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Tém tit: Ngay nay, Chatbot da va dang dwoc dap dung nhiéu vao linh vuc thu’ang mai
dién twe. Voi cac nganh nhie y té, Chatbot van con chuwa dwoc ung dung rong rai vi tinh
chuyén mon cao, can sw ho tro cuia chuyén gia. Cac Chatbot hé tro lleng Viét hién nay
thuong ap dung hai mo hinh truyen thong, theo kich ban Menu/Button va nhdn dang tr
khod, vén ton tai nhiéu han ché vé tinh hiéu qua va kha nang tuong tdc voi ngum su dung.
Bai bao nay xdy dung giai phap Chatbot hé tro cham séc siee khée dwa trén mé hinh DIET
dé phan logi y dinh va trich chon thong tin nham phdn tich cdu néi cia nguoi ding trén
mién Tiéng Viét. Cdc y dinh chinh dwoc phan loai trong thirc nghiém bao gom: héi triéu
chimg, hoi nguyén nhan, hoi cach phong ngira, hoi cach diéu tri. Cdc thong tin trich chon
gom tén, gidi tinh, bénh. Hiéu qua cia mo hinh khi tién hanh thue nghiém dat @ chinh
xac hon 95% trén tdp dir liéu kiém tra.

Tur khéa: Chatbot; Cham sdc surc khde; Phén loai ¥ dinh; Trich chon thong tin; Hoc may.
1. MO PAU

Chatbot 1a chuong trinh tri tué nhan tao dugc thiét ké dé mo phong cude trd chuyén ciia con
nguoi thong qua van ban hoac giong noi. Cong nghé chatbot cho phép thue hién cac hoat dong
nhu khao sat strc khoe cu thé, thlet 1ap 101 nhic lién quan dén strc khoe ¢ nhan, giao tiép voi cac
nhom y té, dit lich hen, truy xuét va phan tich dit lidu stc khoe [1].

Céc md hinh Chatbot hién nay chi yéu ap dung hai moé hinh truyén thong, theo kich ban
Menu/Button va nhan dang tir khoa [2]. Uu diém cua hai mo hinh trén 1a dé dang xay dung, do
chinh x4c cao vi nguoi ding dua ra yéu ciu dua trén nhimng tuy chon da dugc xdy dung trude.
Tuy nhién, ngudi dung s€ bi gidi han trude nhimg mong muon cua ban than. Mo hinh nhan dang
tir khoa c¢6 vu diém hon 1a ngudi dung khong bi gi¢i han vé céac yéu cau, nhung n6 van ton tai
nhing han ché nhu khong nhan biét dugc cac tir dong nghia, khong nam bét dugc ngir canh cudc
tro truyén.

Chatbot ngay nay dang su dung cac ky thuat xur Iy ngon ngﬁ tu nhién (NLP) tién tién, cac k¥
thudt hgc sdu nhu Deep Reinforcement Learning (DRL) va Deep Neural Network (DNN) [3].
Cong dong xir Iy ngdn ngir ty nhién (NLP) da dat dugc nhiéu budc tién trong viéc nhing phu
thudc vao ngir canh va cac mo hinh ngdn ngir hai chiéu nhu BERT, RoBERTa, DistilBERT [4-
8]. Pac biét, m6 hinh BERT (Devlin va cong sy, 2019) da tré thanh co s& mdi cia xt 1y ngon
ngit ty nhién bao gdm phan loai cdu, cau hoi an-swering, ...

Muc dich chinh cua nghién ciru nay la xay dung glal phap Chatbot cho nghiép vu hd tro cham
soc suc khoe dya trén mo hinh DIET [9] de phan loai y dinh va trich chon thong tin nhdm phan
tich cau noéi ciia ngudi ding trong mién Tiéng Viét. Két qua dugc danh gia va so sanh véi nghién
ctru lién quan.

2. GIAI PHAP XAY DUNG

2.1. Tong quan cac thanh phin xir Iy trong Chatbot

Chatbot hd tro chim soc stc khoe co ba thanh phan chinh (hinh 1). Mdi thanh phan trong
Chatbot déu c6 vai tro riéng biét. NLU: bao gdm viéc xir Iy ngon ngir ty nhién (NLP) c6 nhiém
vu xé4c dinh duge y dinh cau hoéi ciia nguoi dung va trich chon thong tin, chi tiét cac budce xu Iy
nhu hinh 2. DM: Quan 1y hoi thoai c6 nhiém vu xac dinh dugc hanh dong (action) tiép theo dua
vao trang thai hanh dong trudc d6 hodc nglr canh ctia cudc hoi thoai. NLG 1a thanh phén sinh
ngon ngtr dua vao hanh dong dugc xac dinh trong DM.
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Hinh 2. Cac budc xik Iy trong NLU.
2.2. M0 hinh DIET Classifier

Mo hinh DIET (Dual Intent and Entity Transformer) do RASA phat trién va cong bd nim
2020. La mdt mo hinh da tac vu moi dé phan loai y dinh va nhan dang thuc thé, DIET dat do
chinh xé4c twong duong hodc tot hon so véi ciac md hinh ndi tiéng khac nhu BERT [11]. M6 hinh
DIET c6 kha ning nhung tir ngir dd duoc hudn luyén theo ciac mé hinh ngdn ngir va két hop
chiing véi N-gram va sparse word. Dir liéu dau vao dudi dang cau duogc coi nhu mot chudi cac
mi thong bao, DIET bo sung thém ma phan loai dic biét __ CLS__ vao cudi mdi ciu va loai bo
cac d6i trong du thira trong N-gram dé trich chon ra nhiing dic trung.

dugc du doan thong qua CRF [2], ddu ra bién ddi «a
(.) thé hién log-likelihood cho CRF [11].

Mot chudi cac thuc thé c6 nhan y

entity

tuong trng v6i mot chudi ma thong bao dau vao, L.

L, =L a, Yentity ) 1)

L, la ham tinh d¢ sai 1éch giita dau ra a va nhin ban dau y

entity *

Dau ra bién ddi cho ma théng bao  CLS a.,,va nhan y dinh y dugc nhung vao mot

intent

khong gian vecto nglt nghia h.,=E(a h =E(y__), heR™. Su tuong dong

CLS ) ! intent

+
intent

S = thSh;uem v&i nhan myc ti€u y duogc toi da héa va giam thiéu nhiing diém tuong dong
S, = h' h_ _ véi cac nhan y tong duoc lay trén tap hgp mau negative Q" va mic trung

CLS" "intent intent °

binh <> dugc lay trén tat ca cac mau.
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L =—(S/ —log(e" +Z€Si) (2)

@

L, la ham tinh d9 sai léch giita daura S ,vanhany .
D6i voi chudi ma théng bao dau vao, chon ra ngiu nhién va thay thé bang vector twong tng
vO1 ma thong bao dac biet _ MASK __, dau ra bién doi a,,,,, cho moi ma thong bao da chon
Yren: Su =Miihi, 18 su tuong dong véi nhan muc tiéu y',  va S, =h;, h  tuong

dong voi cac nhany, hMASK E(a,,, o

yva h =E(y, )la cic vector nhiing twong ung
h e R™; tong duoc lay trén tap hop cic mau negative Q,, va gia tri trung binh <> dugc 13y trén

tat ca cac mau.

L, =-(S; —log(e’ +> ™) 3)
QM
L,, la ham tinh d¢ sai léch giira daura S, va nhan Yioken *
2.3. LAy miu dir li¢u va tién xir Iy
Trong nghién ctru ndy chung toi thir nghiém dé phén loai cac y dinh va trich chon cac thong
tin dugc mo ta trong bang sau day:
Bing 1. M6 ta cdc ¥ dinh can phdn logi.
Y dinh M0 ta
Ask_phongngua Y dinh nguoi dung mudn hoi vé cach phong ngura bénh
Ask_cachdieutri Y dinh cua ngu:(n dung hoi Ve cach diéu tri 1 bénh nao do

Ask_nguyennhan Y dinh ctia ngu:(n dung hoi Ve nguyén nhan cua bénh
Ask_trieuchung Y dinh cta ngudi dung héi vé nhiing triéu ching, biéu hién cia bénh

Bing 2. M0 td cdc thong tin can trich chon.

Entities Mo ta

Name Thong tin vé tén ctia ngudi dung
Sex Gioi tinh cta nguoi dung

th Tén bénh ma ngudi dung mudn hoi

Trong nghién ciru nay, ching t6i str dung thu vién Underthesea [12] dé tach cac tir Tiéng Viét
mot cach chuan xac bao gom ca viée tach céac tir ghép. Trong tap dir liéu ching t6i xay dung c6
cac tir viét tat, sai chinh ta dé phu hop voi cac tinh huong thuc té, chinh vi vay, can phai chuin
hoa duogc dit liéu trén bang viée xdy dung cac bo tir dién dé xir 1y vin d& nay. Nhiém vu sau
chuan hoa dir liéu tién hanh gan nhan cac y dinh. Sau khi qua budc tién xir 1y va gan nhén tha
cong, dir liéu huan luyén co dang nhu hinh sau:

ching [bénh thap khdp](tb)
ching é gout](tb)
chimng = thoat vi dia dém](tb)

ching & loang xuong](tb)

ching é viém khop](tb)

ching [bénh thoai héa cot song](tb)
ching é loang xuong](tb)

thap khdp](tb) triéu ching 1la gi?

Hinh 3. Dit liéu hudn luyén.
Trong hinh 3 nhin y dinh v& triéu chimg duoc gan véi cac cau noi cia ngudi dung hoi vé
bénh ma ho dang quan tam véi y dinh: ask_trieuchung.
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2.4. Phép danh gia

Ma tran nhﬁmrl'fm dugc str dung chq nhiéu nghién ctu khac nhau cho bé’i todn phan loai.
Trong do: TP - S6 luong y dinh dugc gan nhan dung so v6i quan sat; FN - S6 lwong y dinh bi
gan nhan sai thanh cac y dinh khac; FP - S6 lugng ¥ dinh khac bi gan nhén sai thanh y dinh dang
xem Xét; TN - So luong y dinh khac dugc gan nhan dung so vdi quan sat. Cac do do duogc tinh
nhu sau:

TP +TN
accuracy = (@))
TP+ FP+ FN +TN
recall = —TP (5)
TP+ FN
TP

recision = ———— 6

p TP + FP ©)

3. KET QUA VA THAO LUAN
V6i phuong phap da trinh bay ¢ trén, ching t6i tién hanh 1ap trinh thir nghiém dya trén nén
tang framework Rasa [11] dé phan loai y dinh va trich chon thong tin.
Bdng 3. Hiéu qua phan logi cua cac y dinh.

Y dinh Accuracy Precision Recall
Ask_phongngua 0.992 0.96 0.95
Ask_cachdieutri 0.987 0.95 0.97
Ask_nguyennhan 0.993 1.0 0.99
Ask_trieuchung 1.0 1.0 1.0

Ty 1€ phan loai ¥ dinh khi thyc hién thao tac phén loai trén tap dir li€u thir nghiém dugc liét
ké o bang 3, do chinh xéc trung binh dat mtc 99.3%. D9 chinh xac tot nhat dat duoc véi y dinh
triéu chimg (100%), nguyén nhan (99.3%), cach phong ngira (99.2%), cach diéu tri (98.7%).

So sanh két qua d6i v6i nghién ciru cua Nathania Elvina cung cac cong su khi phan loai ¥
dinh trong Chatbot dya trén thuat toan Naive Bayes voi dd chinh xac 90.1% va nghién cuu cua
Amber Nigam cung cong su khi phan loai y dinh Chatbot trén mién dong da dat dugc voi do
chinh xac 1a 75.07%. Tir két qua thu duoc, chung t6i nhan thay viéc 4p dung mo hinh DIET cho
trich chon thong tin dat dugc do chinh xac t6t hon.

Bo dir liéu thuc nghiém hién tai chi nham thir nghiém tinh kha thi ctia giai phap. Ap dung
thuc té bo dit 16u s& phuc tap hon, du kién s& cho hiéu qué phan loai thép hon. Tuong ty véi
nhing nghién ctru khac str dung hoc may [13-16], chit luong dit liéu dong vai trd quan trong anh
huong dén kha nang phan loai.

4. KET LUAN

Bai béo dé cho thiy su thanh cong trong viéc xdy dung giai phap Chatbot hd tro chiam séc stc
khoe trén mién tiéng viét. Két qua thir nghiém cho thay tinh kha thi cua viéc st dung Chatbot trong
linh vuc y té khi tinh hiéu qua va kha nang tuong tac voi nguoi sir dung t6t hon cac cach tlep can
truyén thong. Tuy nhién, ching t6i can xay dung bd dit liéu sat voi thuce té hon vOi su tu van, hd trg
cua cac chuyén gia trong nganh. Trong truong hop do, sé can luu ¥ y xu ly cac vén d& vé 13i chinh ta,
viét tat, nhitng cau hoi nhap nhang vé ngit nghia hay van dé c6 nhiéu y dinh trong mot cau néi. Mot
trong nhiing giai phap kha thi 14 duya trén viéc cai tién cc thudt toan hoc may lién quan.

TAI LIEU THAM KHAO

[1]. Nadarzynski, Tom et al. “Acceptability of artificial intelligence (Al)-led chatbot services in
healthcare: A mixed-methods study.” Digital health, Vol. 5 (2019).

228 V. M. Tuyén, ..., N. C. Minh, “Xdy dung gidi phdp Chatbot hé tre ... trén mién tiéng Vigt.”



Nghién ciru khoa hoc cong nghé

[2].

[3].
[4].

[5].
[6].
[7].
[8].

[9].

[10].
[11].
[12].
[13].
[14].

[15].

[16].

V.M. Do, D. N. Tran, V. A. Nguyen, T. H. V. Ha, “Xay du’ng giai phap Chatbot ban hang tw dong
iBotsale trén mién Tiéng Viét dua trén trich tron thong tin va phan logi y dinh”, Hoi thao: Mot so
van d& chon loc ctia Cong nghé thong tin va truyén thong (2020).

Delhi, “Review of chatbot design and trends”, Artificial Intelligence and Speech Technology (2019).
J. Devlin, M. Chang, K. Lee, and K. Toutanova, “BERT: Pre-training of deep bidirectional
transformers for language understanding”, In Proceedings of the 2019 Conference of the NACL,
Vol 1 (2019), pp. 4171-4186.

M. E. Peters et al, “Deep contextualized wordrepresentations”’, arXiv:1802.05365 [cs.CL] (2018).
G. Lample and A. Conneau, “Cross-lingual language modelpretraining”, CoRR, (2019).

M. E. Peters et al, “Dissecting contextual word embeddings: Architectureand representation”,
CoRR, abs/1808.08949, (2018).

Z.Yang et al, “Xlnet: Generalized autore-gressive pretraining for language understanding”, CORR,
abs/1906.08237 (2019).

T. Bunk, D. Varshneya, V. Vlasov, A. Nichol, “DIET: Lightweight Language Understanding for
Dialogue Systems”, arXiv: 2004.09936 [cs.CL] (2020).

N. Elvina, A. Rusli, S. Hansun, “Line Bot Chat Filtering using Naive Bayes Algorithm”, IJITEE,
Vol. 8 (2019), pp. 2278-3075.

A. Nigam, P. Sahare, K. Pandya, “Intent Detection and Slots Prompt in a Closed-Domain Chatbot”,
arXiv:1812.10628 [cs.CL] (2019).

Vu Anh, “Underthesea - Viethamese NLP Toolkit” (2019).

Q. T. Hoang, C. P. K. Phung, N. T. Bui, T. P. D. Chu, & D. T. Tran, “Cow behavior monitoring
using a multidimensional acceleration sensor and multiclass SVM”, International Journal of
Machine Learning and Networked Collaborative Engineering (2018), pp. 110-118.

D. T. Tran, & V. T. Nguyen, “Reliable fall detection system using a 3-DOF accelerometer and
cascade posture recognitions”, In Signal and Information Processing Association Annual Summit
and Conference (APSIPA) (2014), pp. 1-6.

C. P. K. Phung, T. L. Ton, D. C. Nguyen, & D. T. Tran, “Performance evaluation of a multi-stage
classification for cow behavior”, In 2018 2nd International Conference on Recent Advances in
Signal Processing, Telecommunications & Computing (2018), pp. 121-125.

D. N. Tran, T. N. Nguyen, C. P. K. Phung, & D. T. Tran, “An iot-based design using accelerometers
in animal behavior recognition systems”, IEEE Sensors Journal (2021).

ABSTRACT

CHATBOT SOLUTIONS FOR HEALTH CARE SUPPORT IN VIETNAMESE REGION

Nowadays, Chatbot has been being applied a lot in the e-commerce field. For

industries such as healthcare, Chatbot has not yet been widely applied because of its high
expertise and need of expert support. Chatbots supporting Vietnamese nowadays often
apply two traditional models, according to Menu/Button scenario and keyword
identification, which exist many limitations on efficiency and ability to interact with users.
This article builds a Chatbot solution to support health care based on the DIET model to
classify intent and select information to analyze users' words in Vietnamese. The main
intentions classified in the experiment include: asking about symptoms, asking about the
cause, asking how to prevent, and asking for treatment. The selected information includes:
name, sex, disease. The efficiency of the model when conducting experiments reached
more than 95% accuracy on the test data set.

Keywords: Chatbot NLP; Healthcare; Intent categorization; Information extraction; Machine learning.
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