Nghién ciru

UNG DUNG MO HINH HQC MAY VA XU LY NGON NGU
TU NHIEN TRONG VIEC XAY DUNG CHATBOT HO TRQ
XAC PINH VA CHUA LANH TAM LY HAU THUONG TON
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Tém tit
Theo két qua khdo sdt ciia nhém tdc gia, phan déng sinh vién da va dang gap
phdi cac vin dé chan thuwong tam Iy ¢é thé dan dén nhiéu van dé sirc khée tam than
nghiém trong, anh huéng tiéu cuc dén chdt heong cudc song cé thé dan dén tram cam,
réi loan luong cuec, ... néu kéo dai va khong dwoc chita tri co thé khién nguoi bénh co
nhitng quyét dinh thiéu sang suot nhir gay ton thwong chinh ban than hodc nguoi khdc.
Nghién ciru nay dé xudt tmg dung mé hinh hoc mdy va xir 1y ngén ngir tw nhién (NLP)
dé xdy dwng chatbot hé tro xdc dinh va chira lanh tam 1y hdu thwong ton. Chatbot sé
swr dung cdc ky thudt nhw: Phédn logi vin ban, hoc mdy, xir 1y ngén ngir tw nhién. Ung
dung dwoc cdu hinh dé phit hop cho déi tiwong mdc phdi cdc hdi chirng tam 1y.
Tir khoa: Chan thuong tam 1y; Xir Iy ngdn ngi ty nhién; Hoc may; Chatbot.
Abstract

Application of machine learning models and natural language processing in
building chatbots to support the identification and healing of post-traumatic
psychological wounds.

Nowadays, students in general have to cope with psychological trauma issues
caused by the impact of rare events in life. Psychological trauma can lead to many
serious mental health issues, negatively affecting the quality of life, and potentially
leading to depression and bipolar disorder,... if prolonged, it can lead patients to make
irrational decisions, causing harm to themselves or others. This study proposes the
application of machine learning models and Natural Language Processing (NLP) to
build a chatbot to support the identification and healing of post-traumatic psychological
trauma. The chatbot will use techniques such as text classification, machine learning,
and natural language processing. The application is configured to be suitable for
individuals with post-traumatic psychological trauma.
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1. Gi6i thiéu gip nhu cam, sot, gy tay, gdy chan hay
Tam Iy hoc 12 mot chu dé cuc ky quan  ung thu,... tat ca déu khién cho nguoi mac
trong va nhay cam trong cudc song con phai gdp nhimg bat 19i trong cude song va
ngudi, viée ton thuong tam 1y ciing 1a mot  sinh hoat. Ngay nay, ty 1& tram cam, roi
dang thuc khéac cta viéc bi bénh thuong loan ludng cuc hay cac dang hoi chung
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tam 1y khac dang trd nén cuc ky pho bién &
lira tudi sinh vién. Theo khao sat ctia nhom
nghién ctru duoc tién hanh trong thang 10
nam 2023 voi 385 sinh vién tai thu vién
Truong Pai hoc Cong nghi€p Ha Noi,
khdo sat c6 dd tin cay dat 95 % cho théy
85 % s6 sinh vién khao sat cho rang ban
than gap phai cac su kién dan dén thuong
t6n, 89 % trong sb d6 mic mot hoic da hoi
chimg tam than khac nhau. Xa hoi phat
trién cung v&i sy phat trién cuia mang xa
ho1, khoang céach thé hé Gen Z véi céc thé
hé khac phan nao d6 khién cho su tiép xuc
gitta ngudi voi ngudi mot cach du sau sic
dan tré nén kho khan hon, bang chimg 1a
trong khao sat chua t6i 27 % sb sinh vién
c6 ngudi dé ho tin tuong va chia sé van dé
ké ca 1a ban bé hay gia dinh. Diéu nay dan
dén su ¢6 lap trong tam 1y néu khong dugce
dinh huéng dung din s& d& dan t6i nhitng
hanh vi khong dang c6 vé sau. Ngoai ra
theo khao sat cho thiy 71 % s sinh vién
cam thdy ngai va khong thoai mai khi phai
chia sé¢ vé& vin dé ctia minh, diéu ndy s&
dan tich tu lai va cudi ciing boc phét bang
cac hanh dong hay ton thuong khong thé
chira lanh.

Ngay nay viéc xac nhan céc loai ton
thwong tdm 1y gan nhu déu nhd vao céc
bac si tam 1y hoc, tuy nhién han ché vé
mat kinh phi cling nhu ngai chia sé vin dé
ctia minh voi ngudi khac khién cho cach
lam nay tr& nén han ché. Cac tmg dung
hién nay da phan la déu nam ¢ dang tich
chon r6i dua ra diém s, chua giai quyét
duge van dé duoc két ndi, tir d6 khong thé
c6 cai nhin sdu sc va chinh xac vé nhitng
t6n thuong ctia bénh nhan.

Véi su phat trién vé cong nghé, dic
bi¢t 1a trong linh vyc x1r Iy ngdén ngir tu
nhién va hoc may da giup cho viéc xay
dung cac tmg dung chatbot c6 su phan hoi
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tu nhién tré nén thue té hon rat nhiéu. Vi
xtr ly ngdn ngit tu nhién (NLP) cac doan
vin ban s& duoc hd trg xac dinh tim hiéu ¥
nghia ctia cau hoi, phan hoi tir nguoi ding
mot cach chinh xac hon, chatbot s& dé dang
hiéu va danh gia dugc xem ngudi ding
dang c6 nhimg trang thai nhu nao dé co thé
dua ra dugce hudng tiép can phu hop. Cac
mo hinh hoc may cling dong vai trd quan
trong trong vi¢c nhan biét va phan hoi tu
dong cac tinh hudng tam 1y khac nhau.
DPiém méi va thuc tidn cua nghién
ctru 1a tng dung moé hinh hoc may va xu
1y ngdn nglr ty nhién trong viéc xay dung
chatbot ho tro xac dinh va chira lanh tim
Iy hau thuong ton ndy nam ¢ chd dan dua
cong nghé tiép can dén cam xdc va trang
thai ciia con ngudi, gitp giai quyét mot
bai toan cyc ky nhay cam lién quan dén
xéc dinh cac hoi ching tam 1y. Pong thoi
nghién ciru ndy ciing c6 tiém nang dé phat
trién trong tuong lai khi chung ta s& dan
c6 cai nhin ding din hon vé bénh tam 1y.

2. Co s& 1y thuyét

2.1. Xur ly ngon ngir tw nhién va
trich chon thugc tinh voi TF-IDF [3]:

Xu ly ngdn nglr ty nhién (NLP) 1a
mot nhanh cua tri tu¢ nhan tao tap trung
vao céac ung dung trén ngdn ngilt cua con
nguoi. Nhom tac gia phan tich cac van
ban ngon nglr Anh.

Céc budc xir Iy ctia NLP bao gom:

- Phan tich hinh thai - trong budc
nay tung tur s€ dugc phan tich va céc ky
tu khong phai chit (nhu cac dau ciu) s&
dugc tach ra khoi cac tir. Trong tiéng Anh
va nhiéu ngdn ngit khac, cac tir dugc phan
tach v6i nhau bang ddu cach. Tuy nhién
trong tiéng Viét, dau cach dugc dung dé
phan tach céc tiéng (Am tiét) chir khong
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phai tir. Cling voi cac ngdn ngit nhu tiéng
Trung, tiéng Han, tiéng Nhat, phan tach tir
trong tiéng Viét 13 mot cong viéc khong
hé don gian.

- Phan tich ct phap - day cac tir s€ duoc
bién doi thanh céc cau triic thé hién sy lién
két giita cac tir ndy. S& c6 nhimg day tir bi
loai do vi pham cac Luat van pham.

- Phan tich nglt nghia - thém ngir
nghia vao cac cAu tric dugce tao ra boi bd
phan tich cu phap.

- Tich hop vén ban - nglt nghia cua
mot cau riéng biét co thé phu thudc vao
nhing ciu dimg trude, dong thoi nd ciing
c6 thé anh hudng dén cac cau phia sau.

- Phén tich thuc nghia - ciu tric thé
hién diéu duoc phat ngdn s& dugc thong
dich lai dé xac dinh no that sy c6 nghia
la gi.

TF-IDF: Trong khai pha dir li¢u van
ban (Text mining), thuat nglt TF-IDF
(Term Frequency - Inverse Document
Frequency) 1a mot phuong thic thong ké
duoc biét dén rong rai nhat dé xac dinh
dd quan trong ctia mdt tur trong doan van
ban trong mot tap nhiéu doan vin ban
khac nhau. N6 thuong duoc sir dung nhu
mot trong sb trong viéc khai pha du li¢u
vin ban. TF-IDF chuyén d6i dang biéu
dién vin ban thanh dang khong gian
vector (VSM), hoac thanh nhirng vector
thua thot.

- TF (Term Frequency): La tan suat
xuit hién cia mot tur trong mot doan
van ban. Vo1 nhitng doan van ban c6 do
dai khac nhau, s& c6 nhitng tir xuat hién
nhiéu ¢ nhitng doan vin ban dai thay vi
nhitng doan van ban ngan. Vi thé, tan
sut nay thuong duoc chia cho d6 dai
cua doan van ban nhu mdt phuong thirc

chuan hoa (Normalization). TF duoc tinh
b1 cong thirc:

tf (t,d) = 20

max {f(w,d): w ed}

(v6itla mot tur trong doan van ban; f(t, d)
1a s6 1an xuét hién cua t trong doan van
ban d, tf (t, d) 13 tan suat xuat hién cua tir
t trong van ban d va max {f(w, d):wed}
s6 1an xuat hién cta tir ¢6 s6 14n xuit hién
nhiéu nhét trong van ban d).

- IDF (Inverse Document Frequency):
Tinh toan do quan trong ciia mdt tur. Khi
tinh toan TF, mdi tir déu quan trong nhu
nhau, nhung c6 mot s6 tur trong tiéng
Anh nhu “is”, “of”, “that”,... xuét hién
kha nhiéu nhung lai réat it quan trong. Vi
vdy, chung ta can mot phuong thic bu
trir nhitng tir xuat hién nhiéu 1an va ting
d6 quan trong cua nhimg tir it xudt hién
nhung c¢6 ¥ nghia dic biét cho mot sb
doan van ban hon bang cach tinh IDF:

. _ N
idf (t) = teDited

(trong d6 N 1a tong sd doan vin ban; tap

[{t\in D : t \in d}| 12 s6 van ban chira tir ).

TF-IDF duoc tinh béi:
of_idfi)=1f(1) > idf(?)
2.2. Hoc may

Hoc may hay may hoc (tiéng Anh:
Machine learning) 1a mot linh vuc cua tri
tu¢ nhan tao lién quan dén viéc nghién
ctru va xay dung cac ki thuat cho phép cac
hé thong “hoc” tir dit lidu dé giai quyét
nhiing van dé cu thé. Mot nhanh cta hoc
may 14 hoc sau phat trién rit manh mé gan
day va c6 nhimg két qua vuot troi so Vi
cac phuong phap hoc may khac Hoc may
c6 lién quan 16n dén thong ke, vi ca hai
linh vire déu nghién ctru viéc phan tich dir
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li¢u, nhung khac voi théng ké, hoc may
tap trung vao su phuc tap cua cac giai
thuat trong viéc thuc thi tinh toan.

SVM (Support Vector Machine): La
mot thuat toan hoc may thudc loai hoc cé
giam sat dugc sir dung chi yéu cho bai toan
phan loai va hdi quy. Muc tiéu cia SVM 1a

Data in R~3 (separable w/ hyperplane)

Y Label

-0.5
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tim ra mot siéu phang (hyperplane) trong
khong gian n chiéu (n 1a s chiéu cua dir
liéu) sao cho phan cach gitta cac 16p 1a tot
nhit co thé. Pic diém cua SVM la mot
trong nhiing phuong phép phan loai manh
mé va pho bién, c6 kha ning xir 1y ca dir
liéu tuyén tinh va phi tuyén tinh thong qua
str dung cac ham kernel [4].

Data projected to R~2 (hyperplane projection shown)

0.0

-1.0 -0.5

0.0
X Label

Hinh 1: Mé hinh d6 thi khéong gian ciia SVM

2.3. Tam ly hoc

Tam Iy hoc 1a nganh khoa hoc nghién
ctru vé tim tri va hanh vi, im hiéu vé céc
hién tugng y thirc va vo thirc, cling nhu cam
xuc va tu duy. Pay la mot b mén hoc thuat
v6i quy md nghién ctru rat siu rong. Trong
nghién ctru ndy nhom tac gia tp trung vé cac
hoi chimg tam 1y phé bién nhu lo au, trdm
cam, &m anh cudng ché, rbi loan ludng cuc,
rdi loan tAm than, rdi loan tang dong giam
cht1 y,... C6 mot sb trang thai va tir ngit cu
thé dai dién mot phﬁn cac van dé vé tim ly,
bang cach xac dinh nhiéu cac nhom tir trong
nhiing hoan canh cu thé khac nhau c6 thé tim
ra dugc van dé tam 1y cta nguoi bénh.

3. Két qua nghién ciru va thio luin
3.1. Dit li¢u thwe nghiém

Dir liéu thuc nghiém duogc st dung
trong nghién ciru nay bao gém bo dir liéu
tir nhitng budi tham kham tam 1y duoc bao

mat thong tin va sy hd tro tir mot s bac
si chuyén khoa tam 1y hoc. D@ liéu duoc
kiém tra va xdy dung boi nhitng c4 nhan
c6 kién thue lién quan dén tam 1y hoc.

Dt liéu dugc xdy dung dudi dang
cic mau cau (patterns) va moi mau cu sé
duoc gan 01 tag hop 1y véi ndi dung cia
cau do. Noi cach khac, bo dir liéu s€ co
dang patterns - tag. Vi du mau “Feeling
hopeless” s& dugc gin tag “Depression”.

Cac tag s& 1a cac rbi loan tam ly
thuong gip ctia ngudi mic bénh lién
quan dén tam ly. Vi du Depression 1a Hoi
chtng tram cam, ADHD 1a Hoi chtng rdi
loan tang dong giam chu y.

Dit liéu duogc kiém tra va xay dung
boi nhimg ca nhan c6 kién thac lién quan
dén tam 1y hoc.

B6 dir li¢u thuc nghiém gém co 10
tags va 280 patterns cu thé nhu Bang 1.
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Bdng 1. Bang dit liéu thuc nghiém

Tag | Depr | ADHD | AD | OCD

BD

PTSD | DID | BDD | SUD | Schiz

Input 46 24 24 27

36

28 22 20 17 36

3.2. Muc tiéu thuc nghiém

Muc tiéu thyc nghiém la danh gia
kha nang nhan dang va cai thi¢n hé sb ty
1¢ nhan dang céc trang thai ton thuong
tam 1y khac nhau. Pay s& 1a budc dau tién
ctia nghién ctru lam tién dé cho cac budc
tiép theo.

3.3. Két qua thwe nghi¢m

3.3.1. Vé mé hinh hoc may

Pau tién nhom tac gia sir dung thu
vién scikit-learn dé thuc hién xu ly dir
liéu trudc khi dua vao mé hinh hoc may,
budc nay gitp chudn bi dir liéu dé co thé
st dung trong mo hinh hoc may sau nay,

[ 1 tfidif_vectorizer = TfidfVectorizer()
label_encoder oder()
X = tfidif_vectol t_transform(X)
y = label_encoder.fit_transform(y)

from sklearn.model_selection import train_test_split

train_sentiment, test_sentiment, train_label, test label = train_test split(X, y, test_size = 0.2, shuffle=

print(train_sentiment[@])
print(train_label[©

, 268) ©.5149298424993765
, 163) 0.51492908424993765
, 1e7) 0.2762049952930977
, 141) ©.25308021122566493
o A27) ©.24765701012100866
A7) ©.29757193703977197
(e, 136) 0.4236421479179897

bang cach chuyén doi vin ban thanh dang
sd (vecto TF-IDF) va chuyén doi nhin
thanh dang sb sau d6 s dung ham train_
test_split tir sklearn.model selection dé
chia dit liéu thanh hai tap: Mot tap dé
huén luyén mo6 hinh va mot tap dé kiém
tra mo hinh.

Trong s6 TF-IDF ¢6 vai tro cuc ky
quan trong trong viéc phan loai, voi trong
sb nay, mot tir c6 TF-IDF cao trong mot
vin ban c6 nghia 13 tir d6 xuat hién nhiéu
trong van ban d6 hon so véi cac van ban
khac, tir d6 ¢6 thé x4c dinh dwoc mirc do
quan trong cua tir d6 d6i v4i vin ban.

e, random_state=42)

Hinh 2: Ty 1¢ trong sé6 TF-IDF

Két qua do chinh xac ctia mo6 hinh
SVM trén dir liéu kiém tra 1a khoang
48,21 %. Diéu nay c6 nghia 1a mo hinh
dat dugc do chinh xac khoang 48,21 %
trong vi¢c du doan nhan cho dir li¢u kiém
tra. DY chinh xac nay dugc coi la tuong
d6i thap trong mot mo hinh phén loai vin

ban, mot trong sd cac nguyén nhan din
dén ty 1¢ nay la lugng dir li€u cho viéc
huén luyén van chua da 16n. So sanh véi
mot s6 mo hinh khéac két qua dem lai thap
hon so véi mé hinh SVC nay twong dbi
nhiéu (khoang 40 %).
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° from sklearn.svm import SVC
from sklearn.metrics import accuracy_score

svc_model = SVC(kernel ="linear”, C=1.8)
svc_model.fit(train_sentiment, train_label)

y_pred = svc_model.predict(test sentiment)

accuracy = accuracy score(test label, y pred)
print(accuracy)

(® 0.48214285714285715
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Hinh 3: Ty I¢ nhén dang thanh céng bang mé hinh SVC

Cu thé thong tin vé ty 1& nhan dang thanh cong theo timg chu dé (tag) nhu sau:

Bing 2. Ty I¢ nhan dang thanh cong theo tirng chii dé

Tag | Depr | ADHD | AD | OCD | BD | PTSD | DID | BDD | SUD | Schiz
Input 46 24 24 27 36 28 22 20 17 36
Correct | 21 11 12 14 16 14 12 11 9 15

3.3.2. Vé 16 trinh diéu tri tam Iy

Nhom da co ban xay dung hoan thién
kién thirc cting quy trinh vé liéu phap hanh
vi va tam dong hoc. Cac li¢u phap va quy
trinh con lai sé tiép tuc duoc tim hiéu va
hoan thién, san sang cho mdt twong lai t&i
duoc st dung cho chatbot dua ra cac phan
hoi va liéu phap diéu tri tot hon.

4. Két luan

T budc dau cia nghién ctu trén,
md hinh dé xuit co ban di c6 thé nhan
dién duoc mot phﬁn chinh x4c céac loai ton
thuong. Tuy nhién do han ché vé kién thirc
cling nhu ngudn dir liéu toan bo duogc xay
dung c4 nhan, dit liéu khong c6 san nén
chua thé mang lai hiéu qua t6i vu (nhom
huéng téi ty 1¢ nhén dién dat 85 %).
Nhém tac gia dé xuat hudng di sap toi cia
nghién cuu trong tuong lai 1a xay dung
thém kho dit liéu tam 1y két hop thém mo
hinh dir li€u chatbot PhoBert cua tap doan
Vin dé tao ra cac phan héi co tinh mo
phuc vu cho mo hinh.
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