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TOM TAT

Céc hé thong tw van hay hé tro ly ao (chatbots) da va dang duoc nghién ctru va phat trién
trong vai thap nién gan day boi nhiing su thuan lgi ctia ching trong viéc twong tac gitra
nguoi va mdy. Ngay nay, cac hé tro ly 4o nay da duoc 4p dung trong nhiéu linh vuc trén
thuc t€ nhu thuong mai dién tit, chdm sdc strc khoe, y té, du lich va gido duc. Mot trong
nhitng giai doan dau tién, quan trong nhat ma anh huong dén chat lugng két qua dau ra
cua cac hé thong nay la lam sao hiéu dugc chu dé tir thong diép/cau van ban ma nguoi st
dung dua vao. Do d¢, trong bai bao nay, ching toi tim hiéu mot s6 phuwong phap xac dinh
cha dé tir mot cau van ban cho trude va dua ra danh gia vé tinh hiéu qua ctia cac phuwong
phap nay.

Tw khoa: Xac dinh chu d¢, tro ly ao, thong diép van ban.

1. MO PAU

Tro ly 4o 1a mot chwong trinh mdy tinh mo6 phong va xtt ly cudc hoi thoai con
nguoi (giong ndi hodc van ban). N6 cho phép con nguoi twong tac voi cac thiét bi ky
thuat s6 nhu thé ho dang giao tiép véi mot nguoi thiee. Cac tro Iy ao hd tro cac cong ty,
doanh nghiép bang cach thay thé cic nhan vién tra 16i cau hoi ngudi dung moi ltic moi
noi, giap giam chi phi cho cong ty trong cong tac nhan su. Ngoai ra, cac thong tin chi
tiét vé nguroi dung nhu hoat dong, so thich, van dé nguoi dung quan tam, ... sé duoc thu
thap thong qua twong tac voi nguroi dung moét cach thuwong xuyén. Dua vao cac thong
tin nay, cong ty c6 thé cai thién tinh hinh thuc t€ ciing nhu dwa ra cac quang ba, khuyén
nghi phu hop véi nguoi dung. Vi vay, trong nhitng nam gan day, cac hé tro ly ao dang
duoc nghién cttu va ing dung vao nhiéu linh vyec trén thue t&€ nhu cham séc strc khoe,
y t&[1, 2], du lich [3, 4], gido duc [5-7] va ddc biét trong thwong mai dién ti [8, 9], tro ly
4o gitp viéc giao tiép véi khach hang t6t hon chang han nhu trong viéc dat hang ciing
nhu dua ra khuyén nghi vé san pham.
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Hién nay, c6 nhiéu trg ly ao phuc vu cho cadc muc dich khac nhau titr nhitng tro
ly 4o vdi sy hd tro don gian nhuw tra 10i cac cau hoi nguwoi stt dung theo mot kich ban cé
s&n cho dén cac hé tro ly do thong minh cé thé dwra ra cac khuyén nghi (twe van) cho nguoi
stt dung. Nhin chung, cdu trac ctia mot hé tro ly ao gébm 2 thanh phén chinh: (1) Phan
tich thong diép nguoi dung; (2) Tao ra cau tra 10i twong tng voéi thong diép dau vao.

Phan tich thong diép
nguoi dung
Thoéng diep ) o R
j e di 1 dé Chu dé T & thé
npuording —{ | Xdcdinh chi de { Teomain | hé ting
(User message) Ngtt canh tra loi tra 10i

Trich xuat ngtt canh

Hinh 1. C4u trtic chung ctia mot tro ly ao [6]

(1) Phin tich thong diép nguwoi ding (User message analysis): Giap hé thong hiéu ro
nhiing gi ma nguoi dung (user) dang yéu cau. Thanh phan nay cé hai chitc nang chinh
sau:

- Xac dinh chu dé cua nguoi dung (Identifying user intent): Muc dich cua chiic
nang nay la xac dinh (nhan ra) chu dé (intent) ctia ngwoi dung thong qua thong diép
(message) ma ho dua vao.

- Trich xuat ngt canh ngwoi dung (Extracting user context): Chitc nang nay c6
nhiém vu trich xuat cac thong tin ngit canh thong qua thong diép ctia nguoi dung. Chang
han nhu dia diém, thoi gian, thong tin nguoi dung, .... Nhing thong tin nay sé giap hé
thong dua ra cau tra 10i phtt hop véi tinh hudng ctia nguoi dung.

Vi du: “Mon hoc tién quyét ctia hoc phan Tri tué nhan tao la gi?”. Dya vao thong
diép trén, hé thong xac dinh duoc chu dé nguoi dung mudn hoi lién quan dén thong tin
hoc phéan. D€ ¢6 thé dwa ra phan hoi phu hop, hé thdng can hiéu hon vé thong diép nay.
Hé thong doi hoi thém vé thong tin nglr canh nhu: “Tri tué nhan tao”, “moén hoc tién
quyét”. Trong treong hop khong trich xuat dwgc thém thong tin nglt canh, hé thong yéu
cau nguoi dung nhap thém vao.

(2) Tao ra cdu tra loi (Response generation): Thanh phan nay sé tao ra cau tra 1oi phu
hop dya vao chu dé va ngt canh tir thong diép ctia ngwoi dung dwa vao.

Tém lai, mét trong cac budc quan trong dau tién can giai quyét trong hé tro ly ao
dé o thé dua ra két qua tot (dua ra cau tra 1oi phu hop ma nguoi dung mong mudn) dé
la xac dinh duoc chu dé nguroi dung mudn ndi gi tir thong diép dudi dang cau van ban
ma ho dua vao. Trong bai bdo nay, ching tdi trinh bay mot s6 cach ti€p can tir trudc dén
nay trong viéc giai quyét bai toan xac dinh cha dé nguoi dung & Muc 2 va dua ra so sanh
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va danh gia gitta cac cach ti€p can trong Muc 3. Phan két ludn cling sé duwoc trinh bay
trong Muc 4.

2.MOT SO CACH TIEP CAN POI VOI BAI TOAN XAC PINH CHU DE TU THONG
PIEP NGUOI DUNG

Trong phan nay, chung tdi sé trinh bay mot s6 cach tiép can da va dang duoc stiv
dung dé€ giai quyét bai toan xac dinh chu dé tir thong diép cua nguoi dung,.
2.1.Déi sanh chubi (String matching)

bay la phuong phép don gian va triec quan nhat dwgc stt dung dé€ xac dinh chu
dé. Ky thuat nay thuong dugc st dung trong cac hé tro ly ao dua vao luéat (rule-based
chatbot). Cu thé, dau tién mot tap cac mau cau van ban tuong tmg cho mdi chu dé duoc
thu thap. Sau d6, ing v6i mdi thong diép dudi dang cau van ban dua vao, hé thong sé
so sanh véi modi chudi trong tdp mau van ban va gan vao vao chu dé tuong tmg néu c6
su trung khodp. Chfmg han, chiing ta co tap cac mau cau: {“Chao ban”, “Xin chao”, “Hi”}
twong tng voi chu dé “Chao héi”. Khi nguoi sit dung dwa vao cau “Xin chao”, hé thong
s€ gan chu dé cta thong diép do6 1a “Chao hoi”.
2.2.Dua trén luat (Rule-based approach)

Cac phwong phéap trong cach tiép can nay dinh nghia tap cac luat bao gom cac
mau (patterns) va cau tra 10i (response) twong tng véi cdc chu dé. Cu thé:

ELIZA [10] 1a mot trong nhiing tro 1y 4o dau tién st dung d6i sénh mau don
gian. ELIZA dinh ra cac tir khoéa tir cac thong diép nguoi dung, sau d6 chuyén doi thong
diép nguoi dung thanh mot luat thich hop va dua ra cau tra loi.

Nhing nam 1995-2000, ngén ngkr danh d&u tri tué nhan tao (Artificial
Intelligence Markup Language -AIML) duoc phat trién boi cong dong Alicebot [11]. Tap
tin AIML bao gom cac thé phan loai (category tags) biéu dién cac lut, mdi catergory tag
chitamot cip thé pattern tag va template tag. Hé thdng tim kiém cdc mau (pattern) tuong
tng thong diép ngwoi dung dwa vao va dwa ra cau tra thich hgp trong template.
ALICE[12] la tro 1y a0 dau tién st dung ngon ngtt va bo thong dich AIML. Trong d6, co
s6 tri thitc (Knowlegde Base-KB) ctia ALICE bao gom céc tdp mau va cau tra 1oi tuong
tng.
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<category>
<pattern> Hi </pattern>
<template>
<randoms
£1li> Hi! HNice to meet You</lix
<1i» Hello, how arse you? </ /1ix
«lix Hello! </1i>
</ random>
</template>
</categorys

Hinh 2. Mot vi du vé pattern trong AIML [11]

Vi vi du trén, gia st thong diép nguoi dung dwa vao “Hi”. Hé thdng sé chon
ngau nhién mot trong cdc mau cau trong chu dé nay (chang han: “Hi! Nice to meet You”)
dé€ dua ra cau tra loi.

K. O’Shea va cOng su [13] dua ra khung ngtt nghia (semantic-based framework)
va duoc to chic thanh cac ngir canh (chu dé) gom cac luat lién quan. Hé théng tinh toan
dd tuong tu gitra cdc mau trong kich ban véi thong diép nguoi dung va dwa ra cau tra
16i twong tng véi mau cé do tuong tu cao nhat. Cac nghién ctru khac nhuw [14, 15] st
dung LSA (Latent Semantic Analysis) &€ tinh d6 twong tu trong qua trinh d&i sanh mau
kich ban va thong diép nguoi dung.

Céc tac gia trong nghién ctru [5] da st dung ngon ngt khung kich ban
FrameScript [16] d€ xac dinh ngt canh tng véi thong diép nguoi dung duwdi dang van
ban tiéng viét ma trong dé cac nglt canh (chu dé) duoc xay dung boi cac kich ban phan
cdp chtta cac luat duoc bidu dién trong ngdn ngit FrameScript. That vy, ngon ngit
FrameScript cung cap giao dién tao mau nhanh va don gian hda viéc viét kich ban. Méi
ngtt canh dwoc biéu dién nhw 1a mét kich ban (script). Mbi kich ban trong FrameScript
gom danh sach cac luat duwoc dung d€ déi sanh voéi thong diép dau vao va dua ra cha dé
twong tng. Cac luat dwoc nhom thanh cac nglt canh cu thé va c6 dang
context_name::rule_set. Cac luat kich ban (scripting rules) trong ngoén ngtt FrameScript
bao gom cac mau (patterns) va cac cau tra 10i (responses) c6 dang: pattern ==> response.
MBoi kich ban c6 mot trigger d€ xac dinh liéu c6 hay khong théng diép dau vao kich hoat
chu dé tuong ting. Néu trigger khong ton tai thi bat ky thong diép dau vao nao ciing sé
kich hoat chu dé. Néu thong diép dau vao khop voi trigger ciia mot chu dé thi cha dé
do6 sé trd thanh chu dé hién hanh.
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mon_hoe tien  quyet :

trigger {* mon hoc tién quyetprerequisite subject * }

* mén hoc tién qll}"ét-pr't::'.f'r;ui.ait.f' subject ¥ ==

[ Mén hoe tién quyét ciia mot mon hoe 1a mén hoe bét budce sinh vién phai
hoan thanh trude khi hoc mén hoc d6. Ban ¢6 mudn biét thém théng tin vé
mén hoe diéu kien?

The prerequisite subject of a subject iz o imperative subject that students must have

completed be fore learning that subject. Do you want to know about the conditional subject? ]
¥ (12 ¥ | k .2 7 __

I* Coy s COyes * } ==2

[ #goto(mon _hoc_dieu_kien, <<* mén hoe diéu kiénonditional subject *>>>) |
I* Khongn, * | * khéng,, * } ==>
[ Ban ¢6 muon biét thém théng tin vé khoa luan? #goto(khoa luan)

Do you want to know about the thesis? |

Hinh 3. Script vé “mdn hoc tién quyét” [5]

Vi du ¢ Hinh 3 mé ta cha dé “mon_hoc_tien_quyet” gom c6 3 luat twong ting. Gia
st thong diép dau vao ctia nguoi ste dung la: “Mon hoc tién quyét la gi?”, trigger ctia script
“mon_hoc_tien_quyet” s& xtt ly thong tin dau vao nay va chu dé “mon hoc tién quyét” sé la
chu dé hién hanh va dua ra cau tra 10i twong tng. Néu nguoi st dung tra 1loi “Cé” voi
cau hoi “Ban cé mudn biét thém thong tin vé mon hoc diéu kién?” thi cau tra 10i trong luat
chuyén doi sé thuc hién thay d6i cha dé hién hanh sang chu dé “mon hoc co diéu kién”.

2.3. Xt ly ng6n ngit tw nhién két hgp hoc may

Vi cach tiép can nay, bai toan xac dinh chu dé ctia cau van ban cho truede duoc
xem nhu 12 bai todn phan loai vén ban, trong d6 mdi van ban duoc phan vao 16p chu dé
tuong ung.

Cac phuong phap hoc truyén thong thuong duwoc st dung cho bai toan xac dinh
chu dé tir thong diép nguoi dung dudi dang cau van ban nhu Naive Bayes[17], Support
Vector Machine (SVM)[18], logistic regression[19], max entropy (MaxEnt) [20]. Trong do,
mot mo hinh dwgce hudn luyén tir tdp ngir liéu (corpus) chita cac cau van ban da duoc
gan vao cac 16p chu de. Chéng han, mot tap ngtr liéu vé linh vuc dao tao chira mot s6
cau van ban nhu: “Mon hoc tién quyét ciia hoc phin Tri tué nhan tgo la g1?” thudc 16p chu
dé “hoc phin”; “Diém tich lity hién tai bao nhiéu?” thudc 16p chu dé “Diém s6”; “Chao ban”
thudc 16p chu dé “Chao héi”. Dua vao mo hinh da hoc, thong diép nguoi dung duéi dang
cau van ban sé duoc xac dinh chu dé. Thong thuong, qua trinh hoc duoc thuc hién nhu
sau: Trudce tién, mot s6 phuwong phap xw ly ngén ngl tu nhién nhw tach tt, loai bo
stopwords, gan nhan tir (POS- tagging), stemming, lemmatization, ... duoc st dung dé
biéu dién cac cau van ban trong tap ngit liéu huan luyén dudi dang cac véc to dac trung
(véc to dac trung bag-of-word, tf-idf,...). Sau do, xay dung cac mo hinh hoc ttt tap ngit
liéu huan luyén thong qua cac dac trung nay.

51



Mot s6 phirong phdp xdc dinh chu dé cua cdu vin ban trong hé tw vin

Hién nay, cac phuong phap hoc sau (deep learning) duing mang no ron nhiéu 16p
duoc str dung d€ giai quyét bai toan nay. Cu thé, Hashem va cfng su [21] da si dung
mo hinh CNN (Convolutional Neural Network) dé dwa ra véc to dic trung ctia cau truy
van va véc to dac trung nay duoc st dung trong xac dinh cha dé cta cau truy van tot
hon nhiéu so v6i dédc trung bag-of-word. M6 hinh hoc RNN (Recurrent Neural Network)
thuong duoc dung dé€ hoc thong tin ngir nghia thi tw cac tir theo ngir canh. Ravuri va
cong su [22] da sit dung RNN va LSTM (Long Short Term Memory) giai quyét bai toan
phan loai cht dé. Cc thi nghiém chi ra rang RNN cho két qua t&t véi cau van ban ngan
va LSTM cho két qua tot v6i cau véan ban dai. Hién tai, mot s6 cong ty nhu Google,
Microsoft,... da xay dung cac API sit dung phuwong phap hoc truyén thong va hoc sau
dé ho trg nguoi st dung trong bai toan xtr ly ngdn ngit ndi chung va xac dinh chua dé
ctia cau van ban noi riéng nhuw Dialogflow, Rasa, Luis,... Nghién cttu [6] sit dung cong
cu Dialogflow d€ xac dinh chu dé cua thong diép nguoi dung dua vao dudi dang cau
van ban tiéng viét trong hé trg ly ao hd tro hoc va quan ly sinh vién ctia mot treong Pai
hoc.

Xét thdy, mdi mo6 hinh hoc sdu déu ¢é vu diém va nhwoc diém riéng, cac nha
nghién ctru thuong dua ra phuwong phap két hop gitta cac mo hinh. Chang han, Tran OT
va cong su [23] da dua ra mot phuong phap hoc sau str dung hai kién triic mang LSTMs
va CNNs dé€ trich chon cac ddc trung ngt nghia mot cach tie dong. Cac ddc trung nay
dugc str dung dé phan loai cht dé van ban. Cac tac gia trong bai bao [24] da dua ra
framework TOP-ID (Towards OPen Intent Discovery) véi cach ti€p can 2 giai doan, st
dung mo6 hinh géom LSTM hai chiéu va CRF. Hé thong tu dong xac dinh cac chtu dé khong
can tri thirc cua 16p cha dé dwgce dinh nghia trong tap ngtt liéu hudn luyén. Diéu nay c6
nghia TOP-ID khong bi gidi han boi tap cac cha dé duoc dinh nghia trudc, hé thong cd
thé nhan ra cac cha dé chua ting gap trude do.

3.SO SANH VA DANH GIA CAC CACH TIEP CAN

Phuong phép ddi sénh chudi kha don gian va dé cai dit, chiing ta c6 thé thay
ngay nhuoc diém ctia phrrong phap nay la viéc d6i sanh chudi dé dang dan dén viéc
nhan dang sai néu trong hai chudi dang so sanh c6 ky tw hay tir khéng giong nhau dan
dén hai chudi d6 khac nhau. Véi vi du tap mau cta chu dé “Chao hoi” nhu trén, néu
thong diép dau vao cua nguoi dung la “Chao”, thi hé thong khong nhan dién dwgc chu
dé. Ngoai ra, d6i voi phwong phap nay, chuong trinh can phai lvu nhiéu cau van ban
mau trong tmg véi moi chu dé dé hé théng c6 thé dua ra cau tra 10i ding.

Trong khi do, cac phwong phap dwa trén luat doi hoi bd co so tri thitc dwoc xay
dung sén, bao gom cac mau cau va cau tra 1i (cht dé) twong tng. Co ché lam viéc ctia
cac phuong phéap nay la tim mau cau pht hop nhat tng véi thong diép dau vao dé dua

ra chu dé twong tng da duoc xac dinh trude. Cac phuwong phap nay cho ra két qua chinh
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xé4c néu thong diép dau vao cé mau tring khép véi mau trong co so tri thire. Cac hé
thong duya trén luat khong c6 kha nang hoc ma chi thwe hién theo ngt canh hay kich ban
dwoc thiét k& sdn, do d6 hé thong sé khong dwa ra dwoc cau tra 10i trong treong hop
thong diép dau vao khong cé dang mau trong co s6 tri thikc. That vay, gia st ching ta
6 co s6 tri thiee chi chita luat véi mau “Hi” nhu trong Hinh 2. Nhu vay, néu ngudi st
dung nhap vao thong diép “Hello” thi chuong trinh sé khong dwa ra duwoc cau tra 1oi
twong tmg bdi vi mau cua théng diép nay khong cé trong co sé tri thic. Do do, cac hé
thong nay sé cho két qua tot néu co so tri thirc chita nhiéu luat. Hién nay, cong nghé
AIML van dugc stt dung phd bién trong cac hé tro Iy do. Cu thé, hé trg 1y ao Mitsuku[25]
duoc xay dung bang cong nghé AIML da 5 Ian gianh giai Loebner Prize vao nhitng nam
2013, 2016, 2017, 2018 va 2019. Ngoai ra, cdng nghé AIML dugc phat trién thanh cac goi
ma nguon mo[26] thuan tién cho nguoi st dung. Vi ddc diém nay, cac phuong phéap
dua trén luat dugc st dung dé xay dung cac trg ly ao dang kich ban ma trong do cac cau
hoi va cau tra 1oi duoc thiét ké sdn mot cach co trinh tu, nguoi st dung cd thé lya chon
cau hoi 6 s&n hodc tra 10i cic cau hdi ma chuwong trinh dwa ra. Cac md hinh trg ly 4o nay
thuong duoc st dung trong linh viee thwong mai dién t nhw dat hang, giao ti€p véi
khac hang hay dua ra cac khuyén nghi khi mua hang.

Hai phuwong phép vira trinh bay & trén chi thuc hién viéc d6i sanh chudi va mau
ctia thdng diép dau vao sao cho triing khép véi co sé tri thire da xay dung sén va hoan
toan khong hiéu duoc ngdn ngit ty nhién cta cau van ban. Trong khi d6, cac phuong
phép hoc may két hop str dung ngdn ngtt tw nhién cho phép xay dung cac trg 1y ao thong
minh, c6 kha nang hiéu dugc thong diép dau vao bat ky thong qua viéc trich xudt thong
tin bang cac phuong phap xt ly ngdn ngit tu nhién va huan luyén (training). Tuy nhién,
nhitng phuong phap hoc may nay doi hoi tap d liéu huédn luyén (training data) dau
vao 1a tap ngtr liéu gom cdc mau cau duwoc gan 16p chu dé twong tng. Cac phuong phap
hoc mdy truyén thong cho ra két qua tot khi c6 da tap di liéu hudn luyén va tap dac
trung di liéu duwoc lya chon t6t. Thong thuong tap cac ddc trung duoc trich chon bﬁ“ing
tay, phu thudc vao cac chuyén gia nén doi hoi chi phi cao. Ngoai ra, doi véi cac thong
diép dau vao khong chuan va nhap nhang, phuong phap hoc truyén thong khong duwa
ra dugc két qua chinh xac vi khong hiéu sau ngt nghia bén trong ctia cau van ban. Trong
khi d6, cac phuong phéap hoc sau cho ra két qua t8t hon hén khi tap dit liéu dt 16n. Bén
canh d6, cac phuong phap hoc sau ty trich chon ddc trung trong qua trinh hoc (hoc biéu
dién d3c trung) triede khi tham gia vao qua trinh phan 16p. Tuy nhién, cac thuc nghiém
chi ra rang, trong treong hop dit liéu khong du 16n thi phirong phap hoc truyén thong
cho ra két qua tot hon.

Tém lai, phirong phap dwa vao luat c6 nhuwgc diém it linh hoat nghia 1a néu mau
cau dau vao khong ton tai trong co sé tri thitc thi hé thong sé khong dua ra két qua. Tuy
nhién wu diém ctia phuong phap nay cho ra két qua kha chinh xac khi mau cau thong
diép dau vao khép véi mau cau trong co sé tri thite. Uu diém ctia cdc phuong phap hoc
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may la kha nang hiéu ngtt nghia thong diép nguoi sit dung dwa vao, c6 kha nang hoc ti
d@ liéu méi. Tuy nhién cac phuong phép hoc may doi hoi dix liéu huén luyén phai du
16n, can thoi gian hudn luyén. Trong truong hop tap huan luyén khong day da, hé thong
o thé cho ra két qua sai.

4. KET LUAN

Bai bao trinh bay mot sd cach ti€p can duoc st dung cho bai toan xac dinh chu
dé cua thong diép nguoi dung dudi dang cau véan ban. Trong bai bao nay, ching toi
cling da dua ra so sanh, danh giad wu va nhuoc diém ctia mobi phuwong phap. Tty theo di
liéu dau vao, yéu cau tro ly o duoc thiét ké kiéu gi ma chung ta chon phuong phap cho
phu hop.

Bai toan xac dinh cha dé ctia mét cau van ban duoc dp dung trong trong nhiéu
Iinh vuc xt¢ Iy ngdn ngtt ti nhién noéi chung va tro ly 4o noi riéng. Cac tro ly o thong
thuong hudng dén viée xac dinh chu dé nguoi dung trén mot linh viee cu thé chang han
nhu thuwong mai dién ti, y té, gido duc,... Viéc xay dung tro ly ao linh hoat, ¢ thé hiéu
duoc hau hét cac thong diép nguoi dung dudi dang cau van ban tham chi cau van ban
khong day du (ngon nghtt chat) dé dwa ra chu dé hay y dinh nguwoi dung mudén noi gi
(dac biét la cau van ban c6 nhiéu chu dé trong do) 1a mot bai toan van dang con nhiéu
thach thic. Dya vao cac phan tich danh gia mot s6 cach tiép can da trinh bay ¢ day,
chuing t6i hudng dén xay dung hé tro ly ao tu van théng tin dao tao Pai hoc cho cac sinh
vién trong truong vao thoi gian dén.
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ABSTRACT

Chatbots, are known as virtual assistants, have been investigated and developed in
recent decades because of their benefits in the interaction between human and
machine. Nowadays, these virtual assistants have been applied in many fields such
as e-commerce, health care, tourism or education. One of the first and most
important phases that affects to the outcome’s quality of these systems is how to
understand the intent of user’s text message. Therefore, in this paper, we studied
methods for detecting intent of a given text message and proposed an evaluation of

the effect between these methods.

Keywords: chatbot, intent detection, , text message.
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