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LOT CAM POAN
To6i xin cam doan day la cong trinh nghién curu cua riéng to6i dudi su hudng
dan cua Tién si Ngo Xuan Bach. Cac két qua dat duoc trong luan vin 13 san pham
cua riéng ca nhan, khéng sao chép cua nguoi khac. Noi dung cua luan van c6 tham
khao va str dung mét sb thdng tin, tai liéu tir cac ngudn sach, tap chi duoc liét ké trong
danh muc céac tai liéu tham khao.

Téc gia luan van ky va ghi ro ho tén

Téng Nguyén Son



LO1 CAM ON

T6i xin gri 10i cam on chan thanh nhat &én Thay TS. Ngb Xuin Bach, ngudi
d3 tan tinh hudng dan, hd trg va gitip d& toi rat nhiéu trong nghién cau luan van. Thay
d3 dwa ra nhitng dinh hudng, nhan xét va gbp v quy gia dé luan van nay duoc hoan
thanh tot nhat.

Kinh giri 161 cam on dén quy Thay, C6 giang vién da tan tinh giang day va
truyén dat nhitng kién thic chuyén mén can thiét trong qua trinh t6i dwgc hoc tap tai
Hoc vién Cong nghé Buu chinh Vién thong.

Xin giri 10i biét on dén gia dinh da khong ngling quan tam, dong vién, ang ho
vé mat tinh than 13n vat chat trong sudt thoi gian toi tham gia khéa hoc va thuc hién
luan van nay.

Cam on cac ban 16p Cao hoc M18CQIS02B di gitup d& va ddng hanh cing toi
trong nhitng nam thang hoc tap tai nha truong.

Thoi gian thuc hién luan vin con kha ngan, kinh nghiém vé linh vuc xt ly
ngdn ngit ty nhién cta ban than con han ché, luan van ciing con nhiéu thiéu sot rat
mong nhan duoc nhitng y kién dong gop cua quy Thay CO va cac ban dé tdi co thé

hoan thién luan vin mot cach tot nhat.

Xin trén trong cam on!
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LOT NOI PAU

Trong thoi gian qua, nhu cau st dung mang xa hoi truc tuyén cia ngudi ding
khéng ngimg ting 18n, cac trang mang x4 hoi truc tuyén pho bién nhu 14 Facebook,
Twitter, Instagram, youtube, G+, blog v.v ngay cang phét trién. Con ngudi st dung
mang xa hoi truc tuyén khong chi dé giai tri nhu: cap nhat trang thai, két ban, tan gau,
noi chuyén ma ho con ding mang x& hoi truc tuyén nhu mét noi dé chia sé thong tin,
y kién trao d6i nhitng nhu cau, mong muén, ¥ dinh hay du dinh cua ho trén céc dién
dan truc tuyén. Xuat phét tir thuc té d6 viéc phat hién, phan loai nhirng 1oi goi y mong
muén, ¥ dinh cta nguoi dung s& mang lai gia tri thwong mai, dich vu rat Ion.

Trong luan van nay, ching toi tap trung vao bai todn phat hién cau chara goi y
trén cac dién dan truc tuyén. Day 1a bai todn c6 dau vao la mot cau duoc ngudi ding
dang 1én cac dién dan tryc tuyén, cau d6 co thé I1a nhiing chia sé ,trao d6i cam nhan,
kinh nghiém vé céc san pham, dich vu, cac van dé doi séng va moi thi xung quanh
ma chinh nguoi dung d6 d trai nghiém va ching ta can phai xac dinh xem céc chia
s¢, cac cau d6 c6 chira goi ¥ gi hay khdng? Néu cac cau ¢ chira goi Y ciia nguoi ding
thi goi ¥ vé nhu cau, mong muén, y dinh v.v caa ngudi dung d6 vé van dé gi nhu :
du lich, do an, thirc udng, nghé nghiép, gi4o duc, hang hda & dich vy, sir kién & hoat
dong, khong co ¥ dinh cu thé. Bén canh d6, khong phai tat ca nhitng chia sé ciia nguoi
dung déu thé hién 10i goi y rd rang va la ngudn dir liéu, tai nguyén co ich. Vi vay,
luan van sé& tap trung chii yéu vao phat hién va phan loai cac cau c6 chira goi y cua
nguoi dung trén dién dan truc tuyén. Viéc phét hién, phan loai cau chira goi ¥ cua
ngudi dung da va dang 1a dé tai nghién ciru thoi su, mang tinh cap thiét hién nay. Vi
cac khach hang, doanh nghiép hay cac nha cung cap dich vu viéc biét duoc goi V,
mong mubn cta nguoi dung sé& gilp ho cai tién tot hon san pham, hé théng caa minh
dé dam bao cung cip dung noi dung khach hang can, mg rong sé luong ngudi ding
quan tdm, quang ba thuwong hiéu, hinh anh. Hon thé nita, két qua cua bai toan phan
loai cau chtra goi y ngudi ding c6 thé dugc ung dung lam dau vao cho nhiéu nghién
ctru khéc nhu xay dung hé tu van xa hoi dya trén goi y ngudi dung, du doan sé thich
nguoi dung, du doan xu hudng tuong lai.

Luén van “Phat hién cau chira gei y trén dién dan truc tuyén sie dung mang



No-Ron” thuc hién khao sat, nghién ctru cac phuong phap xay dung hé théng phan
loai cau chtra goi y duoc quan tam nhat hién nay. Tir d6 dua ra phuong phap phan
loai cAu phu hop nhat cho hé thdng phan loai cau bang tiéng Anh. Dya trén nhitng
huéng tiép can da dé cap & trén, trong luan vin nay, ching t6i tién hanh ap dung 1am
thue nghiém dua trén sy két hop mot s6 dic trung ngdn ngit tiéng Anh.
Céc dic trung nay s& dugc biéu dién dudi dang vecto va lam dau vao cho cac thuat
toan. Sau khi thu dugc két qua cia md hinh phan 16p CNN, RNN,LSTM luan vin st
dung phuong phap dé kiém tra va lya chon két qua tét nhat. Két qua thyc nghiém tét
nhat dat duoc khi str dung thuat toan LSTM. Cu thé két qua thuc nghiém cho két qua
t6t nhat voi bai toan “ Phét hign cau chira gei ¥ trén dién dan truc tuyén sir dung
Mang No-Ron”

Noi dung cua luan vin gom 03 chuong:

Chuong 1: Gioi thiéu bai toan phén loai cau chira goi y

Noi dung cuia chuong, tong quan nhat vé goi ¥ caa nguoi dung trén dién dan
truc tuyén, bai todn phan loai cau chira goi y trén dién dan truc tuyén va cudi cing 1a
huéng tiép can nham giai quyét bai toan dé ra.

Chuong 2: Phuwong phap hoc may cho bai toan phan loai cdu chira goi y
trén dién dan truc tuyén

Noi dung ctia chuong 13 trinh bay mét sé phwong phap trich chon ldy dic trung
dé giai quyét bai toan, cac phuong phap hoc may thong ké dugc sir dung dé tién hanh
thue nghiém cho bai toan phan loai cau chta goi ¥ trén dién truc tuyén sir dung mang
No Ron.

Chuwong 3: Thuc nghiém va danh gia

Noi dung chuong nham néu rd va chi tiét cac budc trong qua trinh giai quyét
bai toan. Trong chuong nay cling sé trinh bay qua trinh thuc hién va thuc nghiém,
dua ra mot s6 danh gia, nhan xét cac két qua thu dugc.

Phan két luan: Tom lugc nhing két qua dat duoc cua luan van. Bong thoi
dua ra nhitng han ché, nhitng diém can khic phuc va dua ra dinh huéng nghién ctu

trong thoi gian sap ti.



CHUONG 1: GIOI THIEU BAI TOAN PHAN LOAI CAU
CHUA GOQI1Y

Trong chwong nay, udn van trinh bay gidi thiéu chung vé linh vuc xir Iy ngon
ngir tir nhién (phan 1.1)va cac i:ng dung trong thuec té (phan 1.2), cai nhin téng quan
vé bai toan phan logi cau chiza goi ¥, cac cach tiép cdn bai toan, cac nghién cizu lién
quan va két qud ludn van da dat dwoc.

1.1. Giéi thiéu vé xir ly ngdn ngir tw nhién

Xir ly ngdn ngir tu nhién (natural language processing — NLP) [3] [4] la mot
linh vyuc nghién ctru cua tri tu¢ nhan tao, tap trung vao nghién ciru cac phuong phap,
ki thuat cho phép xur Iy ngdn ngi ty nhién bang may tinh, tir d6 xay dung cac chuong
trinh, hé théng may tinh xir Iy ngdn ngir cua con nguoi.

Xt ly ngdn ngit ty nhién duoc ap dung trong nhiéu bai toan va (ng dung thyuc
té, trong nhiéu linh vuc:

Nhdn dang tieng n6i: Nhan dang tiéng noi roi chuyén chang thanh van ban
tuong tng. Gidp thao tac ciia con ngudi trén cac thiét bi nhanh hon va don gian hon.
Pay ciing 1a budc dau tién can phai thuc hién trong wdc mo thuc hién giao tiép gitra
con ngudi V6i robot. Nhan dang tiéng néi ¢ kha nang tro giup nguoi khiém thi rat
nhiéu.

Tong hep tiéng noéi: Tir mat van ban tu dong tong hop thanh tiéng noi. Gidng
nhu nhan dang tiéng noi, tong hop tiéng néi 1a su tro giup tét cho ngudi khiém thi,
nhung nguoc lai né 1a budc cudi cling trong giao tiép giira robot vai ngudi.

Dich may (machine translate): Nhu tén goi day la chuong trinh dich ty dong tir ngdn
ngtr nay sang ngén ngitr khac.

Tim kiém va truy xudat thdng tin: Bat cau hoi va chuong trinh ty tim ra ngi dung
phu hop nhat. Théng tin ngay cang day |én theo cip s6 nhan, dic biét véi su tro gidp
cua internet viéc tiép can thong tin trg nén dé dang hon bao gid hét. Viéc kho khin
lGc nay 14 tim dang nhat thdng tin minh can gitta mudn van tri thirc va dac biét théng
tin d6 phai dang tin cay.

TOm tdt van ban: Tl mot vin ban dai tdm tit thanh mot vin ban ngin hon theo



mong mudn nhung van chta nhitng ndi dung thiét yéu nhat.

Khai pha diz liéu van ban: Tur rat nhiéu tai liéu khac nhau phét hién ra tri thuc
méi. Thue té dé lam duoc diéu nay rat khé, no gan nhu 1 mé phong qué trinh hoc
tap, kham pha khoa hoc cta con nguoi, ddy 1a linh vuc dang trong giai doan dau phat
trién.

Trich chon théng tin: 1a qué trinh phan tich, xu ly di liéu dé trich chon cac
thong tin hitu ich, c6 cau tric tir ngudn thdng tin phi cau tric hoic ban ciu tric. Thong
thudng qua trinh nay bao gom ba budc chinh 1a: xac dinh thuc the, xac dinh méi lién
hé va trich xuat sy kién

Khai pha quan diém: 1a linh vuc nghién cttu ma cb gang dé 1am cho hé thng
tu dong xac dinh quan diém caa con nguoi tir vin ban dugc viét bang ngdn ngir tu
nhién. Khai pha quan diém nghién ctru vé y kién, tinh cam, quan niém chu quan, danh
gia, thai do, tham dinh, cam xuc... dugc thé hién trong vin ban.

1.2. Bai toan phat hién cau chira goi y trén dién dan truc tuyén
1.2.1. Phan logi dé# liéu vin bdan

Phan loai di liéu van ban 1a qua trinh phan 16p mot dbi twong dix lidu vao
mét hay nhiéu 16p cho truéc nhd moét mod hinh phan 16p ma mé hinh nay duoc xay
dung dua trénmot tap hop cac déi tuong dit liéu da duoc gan nhan tir trudc goi la tap
dit liéu hoc (tap huan luyén). Qua trinh phan 16p con duoc goi la qua trinh gan nhan
cho cac dbi tuong dir liéu.

Céc bai toan phan loai dit liéu van ban thuong thay :

- Phan loai dix liéu vian ban theo cha dé van hoa, xa hoi, chinh tri, thé thao,...
- Phan loai cau : phan loai quan diém, cau chtra quan diém ( tich cuc, tiéu cuc)
- Phan loai cau hoic vin ban theo cam xuc nhu: vui budn, yéu , ghét, tic, gian. ..
- Phén loai cdu theo churc nang ngtr phap: Cau bi dong, cau chu dong, cau so
sanh...
- Phét hién y dinh nguoi dung
Trong ndi dung luan van nay s€ tap trung vao bai toan phat hién cau chaa goi

y trén dién dan truc tuyén.



1.2.2. Phat biéu bai toan phan logi phat hién cau chia gei y

Bai toan phan loai ciu, phan loai van ban dugc thay rat nhiéu trong cac ang
dung NLP (xt Iy ngdn ngit tu nhién). Bai toan phat hién cau chtra goi y trén dién dan
truc tuyén s dung mang No- ron nham khai thac goi v c6 thé dugc dinh nghia 1a
trich xut cic goi v tir van ban phi ciu tric, trong d6 thuat ngit ‘goi ¥’ dé cap dén
cach dién dat cac meo, 10i khuyén, khuyén nghi,...v.v. Cau chira goi y la cau thé hién
cac y kién, gép y, mong muén ddi véi con ngudi, thwong hiéu, tranh luan xa hoi, cac
san pham thuong mai, dich vu ..v.v thuong dugc thé hién thong qua cac dénh gia truc
tuyén, blog, dién dan thao luan hodc nén tang truyén thong xa hoi va co xu hudng
chtra cac biéu thic ham y vé 1o khuy@n, meo, canh bao, khuyén nghi, ...v.v. Vi du,
cac danh gia truc tuyén co thé chira cac goi y vé cai tién san pham, chat lugng san
pham, hoic cac dich vu theo y kién cua cic ca nhan da trai nghiém va nén tang goi y
thuong yéu cau loi khuyén cu thé tir nguoi dung caa ho, trong dé né dugc cung cap
cho nguoi dung khac. Khai thac goi y van con 1a mét linh vuc twong d6i méi so véi
phan tich tinh cam, ddc biét 1a trong bbi canh nhitng tién bo gan ddy trong cac phuong
phap tiép can dua trén mang than kinh dé thé hién tinh ning hoc tap. Nghién ctru khai
thac goi ¥ c6 thé thic day su tham gia ciia ca cac thyc thé thuong mai, cling nhu cac
cong ddng nghién ctru 1am viée vé cac van dé nhu khai thac ¥ kién, hoc tap co giam
sat, hoc tap dai dién,.. v.v. Khai thac goi y nhu 1a mét nhiém vu phan loai cau, trong
dé du doan 16p phai dugc thyc hién trén mdi cau ctia mot van ban ¢ y kién nhat dinh,
cac 16p 1a “goi ¥ va “ khong goi y”. Vi vay, ta can phai nghién ciu xay dung mot
mé hinh thuat toan dé hiéu duoc ¥ nghia cua cau dé quyét dinh xem cau d6 co6 phai
la cdu chua goi y hay khéng chtra goi y. Trong do ac thuat toAn CNN(Mang No-ron
tich chap), RNN(Mang No-ron hdi quy), LSTM(Mang no-ron ¢6 bd nhé ngan dai)
trong mé6 hinh mang No-ron la nhitng thuat toan phan loai ¢ hiéu qua va cé do chinh
X&c cao dé giai quyét bai toan. Viéc Phat hién ciu chira goi y trén dién dan truc tuyén
st dung mang No-ron gap nhiéu kho khan nhu: cau dai, nhiéu tir viét tit, sai chinh ta,
cac ky hiéu sai va khong ding ct phap,chat lugng, do tin cdy thap. Nhiing yéu té nay

lam giam hiéu qua phat hién cau chtra goi y dwa trén cach xir ly truyén thong.



Phét hién cau chira goi y 1a bai toan cho mot cau S, du doan mot nhén L cho S
trong d6 L € {cd chtra goi y, khéng chira goi y}. Bé xu ly thi can c6 Tap dir liéu cua
cac cau S da duoc phan loai va gan nhan L goi 1a tap dit liéu huan luyén, sau dé st
dung cac thuat toan dé huan luyén. Bai toan dwoc phét biéu nhu sau:

e Ddu vao: Cho mét cau trén dién dan truc tuyén

e Ddu ra: L € {c6 chia goi y, khdng chira goi v }.

Vi du:

Cau chira goi y: ““Hay dé thém mot binh hoa trong phong, phong sé dep hon’’
Cau khong chira goi y: “‘Binh hoa nay trong phong rat dep”

1.2.3. Y nghia bai toan:

Phét hién cau chira goi y ¢6 thé dugc (ing dung trong viéc thu thap nhu cau
lién quan dén suy luan ngir nghia trén nhiéu Gng dung cua ngdn ngir ty nhién nhu:
c4c y kién ctia nguoi tiéu dung ddi voi cac thyc thé thuong mai nhu thuong hiéu, dich
vu va san pham thuong dugc thé hién thong qua danh gia tryc tuyén, blog, dién dan
tryc tuyén hodc nén tang truyén thong xa hoi. Trén thé giéi ciing dd c6 nhiéu nghién
ctru vé phét hién cau chta goi ¥ st dung mé hinh mang No-ron, Vi du nhu tai
Semeval2019Task9/Subtask-A [5], da ¢6 nhom nghién ciru dang ky tham gia vao
nhiém vy cuing nhiéu nha nghién ciu khac thuc hién bén ngoai. Tuy nhién tai Viét
Nam chua c6 nhiéu dy an duoc nghién ciu, trién khai va ap dung vao trong thuc té.
1.3. Cac nghién cwu lién quan

Trong nhitng ndm gan day, trén thé gidi ciing da c6 nhiéu nghién ctu vé phat
hién cau chaa goi y st dung md hinh mang No-ron, Vi du nhu tai
Semeval2019Task9/Subtask-A [5], da ¢6 nhom nghién ciru dang ky tham gia vao
nhiém vu cung nhiéu nha nghién ctru khac thuc hién bén ngoai. Tuy nhién tai Viét
Nam chua c6 nhiéu dy an duoc nghién ciu, trién khai va ap dung vao trong thuc té.
Ngoai ra, tac gia Ahmed Husseini Orabi ciing cong su da thuc hién mot dé tai rat thiét
thuc va ¢ ¥ nghia vé viéc str dung hoc sau dé phét hién tram cam cua nguoi ding
Twitter: “Hoc sdu dé phéat hién tram cam cia ngwoi dung twitter ” [7]. Cong trinh

trinh bay viéc xir Iy ngén ngit tu nhién trén truc tuyén twitter, thuc hién danh gia va



so sanh trén mot s6 md hinh hoc sau, cu thé 1a 3 md hinh CNN va 1 mé hinh RNN va
dua ra két qua vé van dé réi loan tdm than va lam tién dé cho hé théng phat hién cac
hanh vi, cam xdc tiéu cuc cua ngudi ding ca nhan trén truc tuyén.

“Phan tich y dinh cua nguwoi dung trong van ban ngon ngi tu nhién ”’[13] cia
tac gia Kréll, M., & Strohmaier, M. (2009, September) dang trén hoi nghi ky yéu lan
thir 15 vé van dé thu thap tri thic (pp. 197-198) tap trung vao viéc thuc hién viéc
phan tich, phan loai ¥ dinh cu thé cua ngudi ding.

Bén canh d6 d& co rat nhiéu cong trinh nghién ctu cua céac tac gia [8], [9],
[10], [11], [12] lién quan dén viéc khai pha quan diém, phan tich y dinh tir nhiéu
ngudn dir liéu véi cac phuong phap khac nhau nhu st dung phuong phap SVM, sir
dung mé hinh mang noron hdi quy, md hinh mang noron tich chap,... v4i két qua rat
kha quan va hira hen sé phat trién va bung né trong nhitng nam téi.

Luan van s& tham khao, tim hiéu va gigi thiéu vé cac phuong phap pho bién,
sau d6 s& &p dung va dua ra két qua danh gia ciing nhu dé xuat giai phap dé phat hién
cau chira goi y trén dién dan tryc tuyén. Nhiing dong gop ban dau cua luan van nhu:
xur Iy tién dix liéu, phan I6p dit liéu trén cac phuong phép khac nhau s& 1am co s ban
dau trong viéc danh gia va lua chon cac phuong phap, mé hinh hoc may sao cho phu
hop, 1am tién d& cho céc tng dung tu dong, phan tich sir dung dir liéu sau nay.

1.4. Két luan chuong

Trong chuong 1, luan van d3 gigi thiéu tong quan vé bai toan xt Iy ngdn ngit
ty nhién. Tim hiéu bai todn phan loai cau, vin ban va gidi thiéu bai toan phat hién cau
chaa goi y trén dién dan tryc tuyén, tir d6 dua ra nhitng van dé can lam r va giai
quyét trong luan van.

Trong chuong 2, luan vin sé trinh bay vé huéng giai quyét cho bai toan phat
hién cau chira goi ¥ va di sau hon trinh bay vé cac phuong phéap s& &p dung dé giai

quyétbai toan.



CHUONG 2: PHUONG PHAP PHAT HIEN CAU CHUA GOl Y
SU DUNG HQC MAY

Trong chwong 2, ludn van tap trung trinh bay mét sé phirong phdp gidi quyét bai

toan (phan 2.1) va céc thugdt toan mé hinh mang Noron dwoc sir dung khi 1am thyc

nghiém : CNN,RNN va LSTM ( phan 2.2)

2.1. Phwong phap giai quyét bai toan:

Qua qua trinh nghién cau, tap hop cac dong trang thai trén cac dién dan truc
tuyén va da thu thap duoc tap cac noi dung chia sé vé nhirng vin dé xung quanh cua
ngudi ding qua bo dit lieu Semeval2019Task9/Subtask-A bao gom: khoang 833 cau
[5], muc dich s€ xac dinh ndi dung cac cau d6 la cau co chtra goi y hay cau khong
chta goi y. Luan van da tham khao va tim hiéu sau d6 dua ra duoc cac budc thyuc
hién dé xay dung phuong phép giai quyét cho bai toan phét hién cau chira goi y duoc
chia lam 2 giai doan sau:
> Giai doan huan luyén
> Giai doan phan 16p.

a, Giai doan huan luyén:

Giai doan nay nhan dau vao la tap dit liéu huan luyén gom cac noi dung duéi

dang van ban da dugc gan nhan, sau khi xir ly tap dir liéu va &p dung céc thuat toan

huan luyén sé& cho dau ra 1a mot mé hinh phan loai, cu thé:

DU LIEU HUAN ) L DU LIEU
LUYEN TIEN XU LY | SAUKHI
XU LY
MOAHIN'T' MANG NO-RON
SRR (CNN,RNN,LSTM)

Hinh 2.1 M hinh giai doan huin luyén



Trong d6 cac budc cu thé sau
. Tién xir ly: Chuyén d6i cac dong trang thai trong tap di liéu thanh mot hinh
thirc phii hop dé phan loai.
. Dit liéu sau khi xur ly: Tap dix liéu da duoc xir ly & budc tién xir Iy nhu : loc
nhiéu, loai bo cac thong tin du thira. ..
. Thuat toan huan luyén: Thu tuc huan luyén dé tim ra cac tham sé tdi wu, c6 thé
sir dung céc thuat toan khac nhau, trong pham vi luan van chung t6i st dung thuat
toan hoc may géom: Mang No-Ron tich chap (CNN), mang No-ron héi qui (RNN),
Mang No-Ron ¢6 bd nhé ngan dai (LSTM)
b, Giai doan phan 16p :

Nhéan dau vao la noi dung trang thai cia nguoi ding dudi dang ngdn ngir ty
nhién, sau qua trinh xtr ly va &p dung mé hinh phan loai sé cho ra nhdn phén loai cua

cau dix liéu vin ban dau vao, cu thé dugc biéu dién dudi so d6 sau:

TAAP DU | TIEN XU LY | MO HIN’H PHAN
LIEU CHUA LOP
GAN NHAN
NHAN Y
PINH

Hinh 2.2: M6 hinh giai doan phan lép

Tuong tu nhu cac budc trong giai doan huan luyén, giai doan phan Iop c6
nhiém vu cu thé:
. Tién xi ly: Chuyén d6i cac dong trang thai trong tap dit liéu thanh maét hinh
thire pht hop dé phan loai nhu loc nhiéu, loai bé cac tir khéng mang y dinh.
o M6 hinh phan lop: Su dung cac thuat toan nhu Mang No-Ron tich chap
(CNN), mang No-ron héi qui (RNN), Mang No-Ron ¢6 bo nhé ngan dai (LSTM)
dé tién hanh phan loai va gan nhan y dinh.

Dua vao so d6 2.1 va 2. 2 trén ta c6 thé dé dang nhan thay:
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M6 hinh kién tric hé thong tong quét cho bai toan phan loai cau chira goi y
gom cac budc chinh. Sau day s& gioi thiéu chi tiét cc thanh phan quan trong cua bai
toan phéan loai cau chira goi y ndi riéng va bai toan phan loai van ban noi chung cho
tap dix liéu thu thap duoc trén trang tryc tuyén gdm 833 dong trang thai [5] va duoc
luu trir trong file dir liéu.

2.1.1. Tién xa ly dé ligu

Tién xir ly di liéu 1a mot bude rat quan trong trong qua trinh phan loai dir
licu.Cac k§ thuat tién xu Iy dix liéu pho bién hién nay bao gom: xir ly dix liéu bj khuyét
(missing data), ma hda céac bién nhdm (encoding categorical variables), chuan héa di
licu (standardizing data), co gian dir liéu (scaling data),v.v. Mot sé 16i thuong mac
phai trong khi thu thap dir liéu 1a tinh khong du chat ché, logic. Vi vay, dir liéu chira
C4C gia tri vo nghia va khong c6 kha nang két ndi dit liéu, vi du dit liéu la cac con sé,
cac ky tu dic biét, cac #hastag. O budc ndy ching tdi sé& tién hanh xu Iy nhitng dang
dir lieu khdng chat ché noi trén, nhitng dit liéu dang nay dugc xem nhu thong tin du
thira, khdng cé gia tri. Boi vy, day 1a mot qua trinh rat quan trong vi dit liéu nay néu
khong duoc “lam sach” s& gay nén nhiing két qua sai léch nghiém trong.

Trudc khi tién hanh xay dung di liéu thuc nghiém, ching tdi s& tién hanh loc
va loai bo mot sé dir lieu khoéng can thiét tir tap dir liéu da thu thap tir cac dién dan
truc tuyén.

2.1.2. Loc nhiéu (loai bé tir khéng mang nghia)

C4c tir khong c6 nghia ¢ day 1a cac con s6, cac ky tu dic biét va khdng mang

2.1.3. Logi bé céc tir phé bién (stop word):

Ngon ngit ciing gidng nhu mot ddng gao bi 1an véi thc. Viéc can 1am d6 chinh
la chon ra cé&c hat gao chat luong tot nhat tir déng thoc d6. Nhitng hat thoc d6 duoc
goi 1a stop words tic 1a nhirng tir khong c6 ¥ nghia 1dm ddi véi viéc phan loai. Dé tiét
kiém khong gian luu trir va gia ting téc do xur ly, s& khdng ghi nhan lai nhirng tir qua

phd bién, qua chung chung va nhitng tir nay goi la stop word [18]
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{'his', 'because’, 'shan’, 'own’, 'themselves', 'doesn’, ‘our', ‘ourselves', 'up’, 'should,
‘under’, 'most’, ‘at', 'having’, ‘where', 'him’, 'below’, 'am’, ‘wouldn’, "itself', 'your', 'lI',
‘from’, ‘their', ‘ain’, 'more’, 'they’, 'have’, ‘out’, 'nor', 'of', ‘'weren’, 'down’, 'that', 'into’,
‘as', 'these’, 'both’, ‘only', 'than’, 'here’, 'some’, 'so’, 'herself', 'how’, 's', ‘on’, 'myself’, 't',
‘has’, ‘her’, "further', ‘himself', ‘again’, 'hers’, ‘doing’, ‘before’, ‘very', ‘just’, 'd’, 'between’,
in’, 'during’, 'yourself', ‘whom', ‘which’, 'or', 've', 'what', 'against', 're', 'aren’, 'was’,
'yours', ‘for', 'm’, 'don’, 'didn’, 'she’, 'not’, 'y', 'been’, 'its', ‘'mustn’, ‘and’, ‘ours', ‘after’,
'them’, 'shouldn’, 'you', 'few’, ‘couldn’, 'mightn’, 'same’, 'haven’, 'ma’, 'be’, 'theirs', 'but’,
'such’, ‘'wasn', ‘were', 'those’, 'a’, 'to’, 'an’, 'did’, 'too’, ‘with’, ‘about’, ‘who', 'isn’, ‘we’,
'my', 'other’, 'needn’, 'i', ‘when', 'the', 'then’, ‘once’, ‘all’, 'will’, ‘won’, 'is', 'this', 'he’, 'off",
‘while', 'yourselves', ‘are’, 'there’, 'it', 'had’, ‘why’', 'hadn’, 'hasn’, ‘through’, ‘over’, ‘can’,

‘until’, 'above’, 'no’, 'being’, 'by’, 'do’, 'any’', 'if', 'each’, ‘o', ‘'now’, ‘'me’, 'does'}

Hinh 2.3: Mgt s6 stopword trong tiéng Anh [18]

Phan tiép theo s& trinh bay cac mé hinh mang No-ron dugc sir dung trong luan
van.

2.2. Gioi thiéu chung mo hinh mang No-ron:
2.2.1. Mang No-ron nhan tgo (ANN)

Mang neural nhéan tao (Artificial Neural Network- ANN)[1] 1a md hinh xur ly
thong tin duoc md phong dua trén hoat dong cua hé thdng than kinh cua sinh vat, bao
gom sd lugng 16n cac Neuron dugc gan két dé xu ly théng tin. ANN gidng nhu bo
ndo con ngudi, dugc hoc béi kinh nghiém (thdng qua huan luyén), c6 kha ning luu
gitr nhitng kinh nghiém hiéu biét (tri thuc) va sir dung nhitng tri thirc dé trong viéc
du doan phan loai cac dit liéu chua biét (unseen data. Mang neural nhan tao di duoc
sir dung rong rai tir nhitng ndm 1980 cho dén nay, van duoc ap dung rong réi trong
nhiéu nganh khoa hoc.Mbt s6 kién triic mang No ron pho bién nhu: Mang no ron tich
chap(CNN), mang no ron hdi qui(RNN), mang no ron sau(DNN), mang bo nhd ngin
dai(LSTM),. ...
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2.2.2. Mang no-ron sinh hoc

Hé thdng than kinh 13 t6 chtrc vat chit cao cip va c6 cdu tao vo cling phc tap.
Hé than kinh dugc ciu tao bai nhiéu yéu tb trong d6 no-ron la khai ni¢m co ban nhét.
Trong bd ndo ngudi c6 khoang 10! - 102 & bao than kinh dugc goi 14 cac no-ron va
mdi no-ron lai lién két v6i khoang 10 no ron khéac thong qua cac khép nbi than kinh
synapse.

CAu tao ciia mdi no-ron gdm cac thanh phan co ban nhu than no-ron va lién
két giita cac no-ron. Than no-ron duoc gidi han trong 16p mang va trong cing 1 nhan.
Noi do 14 noi tiép nhan tong hop va phat ra cac xung than kinh hay cac tin hiéu dién
sinh. Tai than no-ron co rat nhiéu dudng r& nhanh goi 13 ré. Ré dugc chia 1am hai loai
1a r& d4u vao nhan thong tin tir cac no-ron khac qua axon va ré dau ra dua thong tin
qua axon t6i cac no-ron khac. Hinh 2.4 mé ta thong tin duoc truyén tir no-ron 1 qua

axon dén no-ron 2

Reé dau ra cua no-ron 1
Nhan duoc ndi vai axon

BAxon

/_/

7/ Axon dirge néi véi re

\\ dau véc;ﬂa ng-ron 2
)

Chiéu thong tin
Ej )
Ré dau ra /'/
han

Hinh 2.4: M6 hinh mang no ron sinh hoc[24]
(Nguén: https://cs231n.github.io/)
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Qua trinh hoat dong cua no-ron 1a mdt qua trinh dién hoa tu nhién. Khi c6 tac
dong tir bén ngoai vao mang no-ron s& phan tmg nhu sau: dau vao cia no-ron 16p dau
tién s& xuat hién mot tin hiéu vuot qua muc can béng cua no6 va no s€ ¢ trang thai kich
thich. Trong ban than no-ron s& xay ra hang loat nhimg phan tmg tao thanh thé ning.
Thé ning dugc chuyén vao mang thong qua axon dé t6i cac no-ron tiép theo. Ctr nhur
vay thé niang duoc truyén tir no-ron nay dén no-ron khac trong dé né s& c6 kha ning
kich thich hodc kim ham ty nhién cac neural khic trong mang. Mot tinh chat co ban
cua mang neural sinh hoc 1a dap ung cac kich thich, tac dong tir bén ngoai va c6 kha
nang thay doi theo thoi gian. Qua cac 16p no-ron thi thé nang kich thich c¢6 thé duoc
tang 1€n, giam di hoac tham chi la bién mat. Chinh sy lién két chit ch& v6i nhau cua
cac no-ron di tao ra mang ludi dap tmg, thay d6i khong ngimg theo thoi gian. Su thay
d6i trang thai ctia mot neural dan thoi su thay doi trang théi ctia cac no-ron khac va
dan dén sy thay ddi cua toan bo mang.

Céc nha khoa hoc di tim hiéu va 14y nguyén 1y c4u triic cia mang no-ron sinh hoc dé
xay dung thanh m6 hinh mang neural nhan tao.
2.2.3. Kién triic téng qudt ciia mang neural nhén tao:

Mang neural nhén tao (Artificial Neural Network) goi tat a4 ANN 1a mot mo
hinh xtr 1y thong tin phong theo cach thirc xir 1y thong tin ctia hé thdng no-ron sinh
hoc[1][24]. N6 dugc tao 1én tir mot sb luong 16n cac phan tir goi 1a neural két ndi véi
nhau thong qua céc lién két goi 1a trong s lién két. Mang neural nhan tao thudng
dugc mo phong va hudn luyén tir tdp mau. Qua qua trinh huin luyén, cac trong sb
lién két s& duoc cap nhat sao cho gia tri gy 13i 1a nhé nhat. Mot mang neural nhan

tao s€ co 3 kiéu tang:

e Tang vao (input layer): La tang bén trai ciing ctia mang thé hién cho cac dau vao
cua mang.

o Tang ra (output layer): La ting bén phai ciing ctia mang thé hién cho cac dau ra
cua mang.

e Tang 4n (hidden layer): La ting nam giira tAng vao va tang ra thé hién cho viéc
suy luan logic ciia mang.
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M6t mang neural nhan tao chi c6 1 tAng vao va 1 ting ra nhung c6 thé cd nhiéu
tang an. M&i no-ron s& nhan tat ca dau vao tir cac no-ron & tang trudc d6 va sir
dung mot ham kich hoat dang (activation function) phi tuyén

nhu sigmoid, ReLU, tanh dé tinh ton dau ra. Hinh 2.5 1a vi du vé mdt ANN c6
2 16p an

Input Hidden 1 Hidden 2 Output
Hinh 2.5: Mang neural 2 16p an[24]
(Nguan: https://cs231n.github.io/)
Kién trac chung cia mot ANN gdm 3 thanh phan d6 1a input layer, hidden
layer va output layer. Trong d6, 16p an (hidden layer) gém cac no-ron, nhan dif liéu
input tir cac no-ron & 16p trudc d6 va chuyén d6i cac input nay cho céac 16p xir 1y tiép

theo. Qua trinh xur ly thong tin ctia mgt ANN nhu sau:

RN
X5 - @ \ Ham kich hoat

\ @ —_— f( . ) —> .Y k
) ' Dau ra
' : Ham tong T

e )

Pau vao Trong s6 lién két

bk
Ngudng

Hinh 2.6: M6 hinh cau tao mét neural
(Nguén: https://tiendv.wordpress.com/2016/11/19/neural-networks/)


https://tiendv.wordpress.com/2016/11/19/neural-networks/

15

Trong d6, mdi dau vao twong Gmg véi 1 thude tinh cua dit liéu. Vi du nhu trong
mg dung ctia ngan hang xem xét ¢ chap nhan cho khach hang vay tién hay khong thi
mdi dau vao 1a mot thude tinh cua khach hang nhu thu nhép, nghé nghiép, tudi, sb
conv.v. Pau ra 1a mot giai phap cho mét van dé, vi du nhu véi bai toan xem xét chap
nhan cho khach hang vay tién hay khong thi output 13 yes - cho vay hodc no - khdng
cho vay. Trong s lién két (Connection Weights) 1a thanh phan rat quan trong ctia mot
ANN, n6 thé hién muc do quan trong hay co thé hiéu la d6 manh cta dit liéu dau vao
d6i v6i qua trinh xir 1y thong tin, chuyén doi dit lidu tir layer ndy sang layer khac. Qua
trinh hoc (Learning Processing) ctia ANN thyec ra 1a qua trinh diéu chinh cac trong s
(Weight) cua cac input data dé c6 dugc két qua mong mudn. Ham tong (Summation
Function) cho phép tinh tong trong sd cua tat ca cac input dugce dua vao mdi no-ron.

Ham tong cua mot no-ron d6i voi n input dugc tinh theo cong thic sau:

n
Y — ZXiWi
i=1

Hinh 2.7 : Cong thirc tinh ham téng ciia mdt No-ron

Két qua trén hinh 2.7 cho biét kha ning kich hoat ciia no-ron d6. Cac no-ron
nay co thé sinh ra mot output hoidc khong trong ANN, hay néi cach khac rang c6 thé
output ctia 1 no-ron c6 thé dugc chuyén dén layer tiép trong mang no-ron hoic khong
12 do 4nh huéng bai ham chuyén doi (Transfer Function). Viéc lya chon Transfer
Function c6 tac dong 16n dén két qua cia ANN. Vi két qua xir Iy tai cic no-ron la
ham tinh t6ng nén doi khi rat 16n, nén ham chuyén d6i ( transfer function) duoc st
dung dé xtr 1y dau ra nay trudc khi chuyén dén layer tiép theo. Ham chuyén d6i phi

tuyén duogc str dung phd bién trong ANN 1a sigmoid (logical activation) function.

Yr=1/(14+e™)

Hinh 2.8 : Cong thitc tinh ham chuyén doi
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Két qua hinh 2.8 cuia Sigmoid Function thudc khoang [0, 1] nén con goi 1a ham
chuan hoa (Normalized Function). Poi khi thay vi st dung ham chuyén doi, t6i str
dung gia tri ngudng (Threshold value) dé kiém soét cac output cua cac no-ron tai mot
layer nao dé trudce khi chuyén cac output nay dén cac layer tiép theo. Néu output cua
mot no-ron ndo d6 nhé hon Threshold thi né s& khong duoc chuyén dén Layer tiép
theo. Mang noron nhan tao di dugc stir dung dé giai quyét nhiéu bai toan thudc nhiéu
linh vuc cua cac nganh khac nhau. Cac nhém ing dung ma mang no-ron nhan tao da
dugc ap dung rat c6 hiéu qua la:

« Bai toan phén 16p (classification): Phan loai cac ddi trong quan thanh thanh
cac nhom. Vi du: phan loai chit viét, nhan dién hinh anh ...

« Bai toan du doan (preditive): Mang no-ron nhan tao da dugc trng dung thanh
cong trong viéc xay dung cac mo hinh dy bdo sur dung tap dir li€u trong qua
khir dé du doan so liéu trong tuong lai. Vi du: du bao thién tai, du bao chiing
khoan ...

« Bai toan diéu khién va t6i wu hoa: Nho kha ‘nang hoc va xép xi ham ma mang
no-ron nhan tao dé dugc str dung trong nhiéu hé théng diéu khlen tu dong
cling nhu gop phan giai quyét nhimg bai toan t6i wu trong thuc té.

2.3. Mang noron tich chap CNN:

CNN- Mang No-ron tich chap ra doi nham khic phuc cac nhugc diém caa Deep
neural network do cac mang luéi dao tao ngay cang phtc tap. Mang No-ron Tich
Chap duogc giai thiéu boi Bengio, Le Cun, Bottou va Haffner vao nam 1998. Mang
noron tich chap [19] 1a mét trong nhitng mang truyén thang dac biét, mot mé hinh
hoc sau pho bién va tién tién nhat hién nay. Hau hét cac hé thong nhan dién va xu ly
anh hién nay déu st dung mang noron tich chap vi téc do xa 1y nhanh va do chinh
X&c cao. Trong mang noron truyén thong, cac tang dugc coi la mot chiéu, thi trong
mang noron tich chap, cac ting duoc coi 1a 3 chiéu, gém: chiéu cao, chiéu rong va
chiéu sau. Mang noron tich chap c6 hai khai niém quan trong: két ndi cuc bo va chia
s¢ tham s6. Nhitng khai niém nay gop phan giam sé luong trong sé can duoc huan
luyén, do d6 tang nhanh duoc toc do tinh toan.

Mang noron tich chap gom cé 3 tang chinh:

1.Tang tich chap

2.Tang gop (pooling layer)
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3.Tang dugc két ndi day du (fully-connected).

Tang két ndi day du gidng nhu cic mang noron thong thudng, va ting
tich chap thuc hién tich chip nhiéu 1an trén tang trudc. Tang gop co thé lam
giam kich thudc mau trén timg khéi 2x2 cua ting trude d6. O cAC mang noron
tich chép, kién tric mang thuong chong ba tang nay dé xay dung kién trac day
du. Thuat toan CNN da cho thiy sy thanh cong trong mét sd bai toan phan loai
van ban.

Trong xir 1y ngdn ngit ty nhién (NLP), dugc bién doi cac cau hay vin
ban thanh mot ma tran dau vao. Mdi dong ctia ma tran twong Gng véi mot
token (mot tir trong cau, nhung ciing c6 thé 1a mot ky tu— character). Nghia
1a, mdi dong 1a mot vector dai dién cho mdt tir. Thong thuong, nhitng vector
nay 1a word embedding (word2vec hay GloVe), nhung chung ciing c6 thé 1a
one-hot vector (mdt cach danh chi sd sy xuat hién cua tir nay trong dit liéu tir
dién — vocabulary).

Sau qué trinh tim hiéu va tham khao, véi diéu kién thiét bi thuc nghiém con han

ché, vai kién tric CNN, luan van quyét dinh 4p dung mé hinh nhu vi du sau:

+ activation function
convolution 1-max softmax function
oolin regularization
+ A4 P 9 y A in this layer
N 3 region sizes: (2.3.4) 2 feature v
Sentence matrix 2 filters for each region maps for 6 univariate | 2 classes I
7x5 size each vectors
totally 6 filters region size concatenated

together to form a

single feature
vector
\ #1max
#sente nce
I
like

this #filters
movie

very
much

#concat1max

\
/

Illlll/llllll

#feat

5

emaps

Hinh 2.9: M6 hinh thuat toan CNN [15]
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(Nguon: Zhang, Y., & Wallace, B. (2015). A Sensitivity Analysis of (and Practitioners’
Guide to) Convolutional Neural Networks for Sentence Classification.)

Tai m6 hinh Convolutional Neural Network [15][27] nay duoc sir dung 3 bo
loc ¢6 cac kich thudc khac nhau: 2, 3, 4, va mdi mét kich thudc lai ¢6 2 bd loc khéc
nhau. Céc bo loc thuc hién nhan tich chap(convolution) Ién ma tran cia cau vin dau
vao va mdi bo loc tao ra mot map luu trit cac dic trung(features map). 6 map dic
trung nay tirng map sé& di qua 1-max pooling — Twc 1a gia tri 16n nhat trong mdi map
dac trung s€ duoc luu lai.

Do vay, mot vector ¢0 1 phén tir duoc tao ra & moi map dic trung. Sau d6, cac
gia tri nay duoc ndi lai véi nhau tao nén 16p ap chét ¢ trong hinh. Va cubi cung, két
qua nay di qua mot ham softmax va nhan dugc 1a mot vector dic trung va ding n6 dé
du doan nhan cho van ban. Trong vi du nay ching t6i gia su day la bai toan phan loali
van ban chi c6 2 Iop(binary classification) nén & day dau ra chi cé 2 trang théi.

Vi du trén sur dung cau “I like this movie very much!”. Cau van nay c6 6 tir va
mét dau cau nira. DAu cau nay ¢ ddy s& dugc coi nhu 13 mot tir. Nhu vay 12 s& ¢6 7 tir
tat ca. O day t6i chon s6 chiéu ciia word vector 1a 5(tc 1a mdi tir s& 1a mot vector
kich thudc 1x5). Gia st ta goi d 12 s6 chiéu ciia word vector. Nhu vay kich thuéc ma
tran cua ca cau van nay la 7 x 5.

Giai thich thém: Tur trong truong hop nay chinh la mot dac trung. Tuy bai toan
ma ngudi ta ¢6 coi dau cau 1 dic trung hay khong. Diéu d6 phu thudc vao viéc nd
c6 hiru dung khdng. Tuc l1a néu lay dau cau thi ¢ giup ting d6 chinh xéac hay khéng.
Do vay, ¢6 nhiéu truong hop dau cau sé bi loai bo.

Mot tinh chat mong mudn cua thuat toan CNN bén xir ly anh 1a gitr duoc tinh
khong gian 2 chiéu theo goc quan sat ciia may tinh. Van ban cling ¢ tinh chat nay
nhu anh. Nhung thay vi 2 chiéu, vin ban chi c6 mét chiéu va d6 1a cac chudi tir lién
tiép. O vi du trén mdi tir lai 1a mot vector 5 chiéu, do vay ta can ¢ dinh s6 chiéu cua
bo loc cho phi hop véi sb chiéu cua tir. Nhu vay bo loc cua ching ta nén c6 kich
thudc (? x 5). Dau ? thé hién s tir(sé hang) ma ching ta muédn lay vao.

Hinh 2.9 trén, #filters 1a minh hoa cho céc bo loc. Pay khong phai 1a bo loc dé
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loc bo cac phan tir khoi ma tran bi loc. Diéu ndy s& duoc giai thich ki hon & doan tiép

theo. O ddy, tac gia st dung 6 bo loc, cac bo loc dugc sir dung c6 kich thude (2, 3, 4)

tur.
Trong doan nay, chung toi sé ting budc giai thich cach bo loc nhén tich

chap(convolutions / filtering).

| os|los|loz|-o01]o4a||loz2]oi1loz]o.1]0.1

i 0.51
like celosloilos]|oi||lo1]oiloalo1]o
this o<|oeloil-01|o7

movie -
very
much
|

| ce|los|loz]o1|oa

; 0.51
like cs|ogloijos5|01]llo2]o.1jo=2|0.1]0.1 =
this c<|oelo1]o01]o7||lo1]o1]los|o.1]0.1 2

movie [ | -[-[-
very
much
I

Hinh 2.10: Céch nhan tich chap giira ma tran input véi b loc[27]

Anh phia trén thuc hién viéc tinh todn cho bo loc c¢6 kich thudc 1a 2(2 tir). Vi
gia tri dau tién, bo loc mau vang kich thudc 2 x 5 thuc hién nhan tirng thanh phan voéi
2 hang dau tién cua van ban(l, like).N6 thyc hién bang céach:

051=06x02+05x01+02x02+..+0.1x0.1.
Tiép theo voi gia tri thir 2, bo loc mau vang gitr nguyén nhung 1an nay nhan
tich chap véi ma tran van ban cua 2 tur (like, this) theo cach tuong tu:
053=0.8x02+09x0.1+...+0.7x0.1.
Ctr nhu vay, ma tran bo loc(mau vang) sé& Ui xuéng mot dong cho dén khi hét
ma tran vin ban. Nhu vay ma tran két qua s& co kich thudéc Ia:
(7-2+1x1)=(6x1).
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Dé bao dam gid tri ciia map dic trung, chung ta can sir dung mot activation
function( vd. ReLU). Ap dung ReLU van cho chiing ta ma tran c6 kich thudc 1a 6 x1.

Luu y rang kich thuéc ciia map dic trung phu thudc vao ma tran vin ban va
ma tran bo loc. Néi cach khac, map dic trung sé co kich thude thay d6i chir khdng ¢b
dinh. Dé dwa ma tran dic trung ndy vé kich thuéc nhu nhau. Hoic trong nhiéu truong
hop nguoi ta chi mudn giit lai cac dic trung tiéu biéu. Ching ta 6 thé st dung max-
pooling dé 13y ra cac gié tri Ién nhét trong map dic trung. Diéu nay gilp giam chiéu
dir liéu, tang toc do tinh toan.

Trong vi du nay, tdi st dung 1-max-pooling. Tac 12 ldy ra 1 gia tri 16n nhat
trong timg map dic trung. Viéc nay giup ta c6 ma tran output ¢ cung kich thuéc. O
day kich thudc sau khi &p dung #1max 1a (1x1). Nhu vay, ta chi lay 1 dic trung troi
nhét & tat ca cac 1op cnn dé phuc vu cho bai toan.

Sau khi &p dung 1-max pooling, ching ta da c6 nhiing vector c6 kich thugc ¢6
dinh 12 1x1 cua 6 thanh phan(bang s6 b loc). Vector ¢b dinh kich thudc nay sau do
dugc dua vao mot ham softmax(16p fully-connected) dé giai quyét viéc phan loai.

Nhu vay, #concatlmax thuc hién viéc két hop tat ca cac dic trung & budc
trudc lai. Pua ra mot vector dic trung cudi cung dé dua vao fully-connected. Ti xin
khong giai thich ky vé fully-connnected trong bai nay. Sau d6, thuong ching ta s&
qua mot 16p softmax dé dua output vé Xac suat cac nhan cé tong bang 1.

Hon nira, cac do do 16i & giai doan phan loai nay sau d6 s& duoc dua lai vao
c4c tham sb dong vai tro 1a mot phan caa qua trinh hoc dé cai thién d6 chinh xac cho
mo hinh.

2.4. Mang noron hoi quy RNN:

a. Gigi thiéu mang noron hoi quy RNN:

Mang no-ron hdi quy RNN 1a mét trong nhitng md hinh Deep Learning trong hé
thdng tri tué nhan tao. RNN ra doi voi y twong chinh 1a sa dung mot b nhé dé luu
lai thdng tin tir nhitng budc tinh toan xu 1y trude dé dwa vao no co thé dua ra du doan
chinh x&c nhit cho budc du doan hién tai. Co ban thi nd 1a mot mang neural hoi quy

la mot mang neural chira mot vong lap bén trong nd. Mang noron hoéi quy RNN
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[20][21] dwoc dua ra dé giai quyét van d& mo phong vé mat thoi gian cua dir liéu
chudi. Do d6, mang RNN réat phii hop cho viéc md hinh héa xu Iy ngdn ngit. Trong
d6, mbi tir trong chudi dau vao s& duoc lién két véi mot bude thoi gian cu thé. Trong

thuc té, s6 budc thoi gian s& bang véi do dai tdi da cua chudi.

® ® ® ® ©

L»A—J = A— AM— A— A
A A A

Hinh 2.11: M6 hinh mang RNN khong kiém soat[21]

Vé6i Hinh 2.11 cho thay cach mé hinh RNN xtr Iy mét thong tin dang chudi
theo thoi gian. Tai tig thoi diém t, cac tir s& 1an luot dugce dua vao mo hinh. Tuong
tmg voi moi mdc thoi gian 1a mot thanh phan vector an ht. Hiéu mot cach mé hinh
hoa, vector ht s& gbi gon va tom tat tat ca thong tin dd duoc doc trong cac budc thoi
gian trudc do. Trong khi do, xt 1a vector dong goi thong tin ciia mot tir cu thé duogc
dua vao mo hinh RNN tai thoi diém t.. Sir dung mang RNN ¢ rat nhiéu ¢ng dung nhu
nhan dang giong ndi, m6 hinh hoa ngbn ngit, dich, nhan dang anh.

Tuy nhién, mang RNN c¢6 vén dé luu trit thdng tin ngit canh phu thudc 1au dai.
Xét 2 vi du sau day:

Vi du 1: Trén duong phé rat nhiéu cay xanh.

Vi du 2: T6i I6n 18n & Ha Tinh, t6i c¢6 thé nhé hét cac con phd tai Ha Tinh.

Véi vi du 1, ta khéng can théng tin ngir canh, nhung trong vi du 2 céc thdng
tin phia trudc d6 goi y rang tir tiép theo c6 thé lién quan dén tén caa mot thanh phé.
Trong vi du 2, khoang céch gitra 2 phu thudc nay 1a 16n hon. Dé dua ra dy doan nay,
bat buoc mang RNN phai luu trir toan bd céc tir vao trong bo nho. Trong pham vi
khoang cach phu thudc nay thap thi c¢é thé kha thi, nhung néu véi khoang cach cuc

I6n, doan van dai thi viéc luu trir caa RNN tré nén nang né va khdng hop 1y. Pay
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chinh 12 van dé luu trir thdng tin phu thudc l1au dai.
Vector trang thai an ht 1a mot ham cua ca tur vung hién tai va vector trang thai an &

budce trude. Sigma la mot ham kich hoat thuong 1a mot ham sigmoid hodc tanh.

ht = O-(WHht_l + Wth)
Hinh 2.12: Cong thiic tinh vector trang thai an tai thoi diém t

Hinh 2.12, WH va WX trong cong thirc 13 hai ma tran trong s6. Ma tran WX
dugc st dung dé nhéan véi vector dau vao xt va ma tran trong s6 WH nhan véi vector
trang thai an vao thoi diém trude d6. WH 1a mot ma tran khong thay doi trong tat ca
cac bude thoi gian trong khi ¢6 WX 1a ma tran c6 gia tri thay doi khac nhau cho mdi
dau vao.

Nhan thay, gia tri ciia vector an tai thoi diém t bi anh huong boi gia tri cua
vector xt tai thoi diém hién tai va gia tri cua vector an ht-1 cua trang thai t-1 trudce do.
Vay gia tri ht s& thay d6i nhu thé nao néu hai ma tran W va WX ¢6 gia tri 1on hoic
nho. Gia sit WH ¢6 gid tri 1on va WX ¢6 gia tri nho suy ra gia tri ciia ht s& bi anh hudng
nhiéu hon boi ht-1 ma khong may bi anh huong bai xt . Noi mot cach khac, vector
trang thai 4n ht thdy rang tir xt dugc dua vao thoi diém t khong c6 gia tri hay khong
quan trong d6i v6i toan bd ngir canh tong thé cua cu cho toi thoi diém t. Do dé, ht
s& ¢0 gia tri xap xi so voi ht-1

Ma tran trong s6 W duoc cap nhat thong qua qua trinh t6i wu hoa ham 13i tai
bude lan truyén nguoc. Vector trang thai an tai budc cudi cung duoc dua vao ham
phan loai. Budc nay thuong dugce dat tén 1a full connection, Trong do, vector trang
thai an & bude cudi thuong dugc nhan véi ma mdt ma tran trong s6 va dua vao ham
softmax dé dua ra twong ng cac gia tri ctia 16p phan loai. Thong thuong dbi véi bai
toan trich xut thong tin quan diém thi t6i s& xac dinh gi4 trj dau ra ciia ham softmax

cho hai phan 16p tich cuc va tiéu cuc.

exp(2)

S —s « Vi=12....,C
Z]’fl exp(:j)

Hinh 2.13: Ham softmax
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Ham softmax hinh 2.13 thudng duoc st dung tinh xac suit thudc phan 16p i
trong bai toan phén loai. C 1a s6 16p duoc phan loai. Him softmax c6 vu diém 1a cac
xac suét ai déu duong va co tong bang 1.

b. Véan d& luu trir thong tin ngit canh phuy thudc 1au dai.

Xét mot cau hoi sau: “ S6 thir nhit bang 1. Chiée xe dang chay trén dudng. Sb thir
hai bang 3. Tong cua hai s6 bang may?”. O muc do luu trir thong tin cao, mang RNN
c6 thé luu trit toan bo céac thong tin cua 4 cau ké trén. Sau d6, RNN xéc dinh ngir canh
cau hoi ciing nhu gi tri ctia s6 thir nhat va sd tha hai. toi thdy rang cau “Chiéc xe
dang chay trén duong” khong c6 gia tri trong nglt canh nay. Hay néi cach khac la [am
nhiéu két qua ciia cau tra 1oi. Dé tra 101 cau hoi trén, bat budc mang RNN phai luu trix
toan bd.

Céc tir vao trong b nhé. Trong pham vi 4 cau cho téi 10 ciu c6 thé kha thi,
nhung néu doan vin dai va thong tin quan trong dugc xuat hién rdi rac, ngan cach boi
nhiéu cau nhiéu thi cach luu trir cia RNN tré nén ning né va khong hop 1y. Pay chinh
12 van dé luu trit thong tin phu thudc 1au dai.

Trén ly thuyét, mang RNN c6 thé phat sinh bd nhé du dé xtr 1y van dé luu trix
phu thudc dai. Tuy nhién, trong thuc té thi khong phai vay. Van dé nay da dugc
Hochreiter (1991) dua ra nhu thach thic cia mang RNN. Va mang Long short-term
memory (LSTM) duoc phat biéu ndm 1997 di giai quyét dugc van dé nay.

2.5. Mang no-ron ¢ bd nhé ngin dai LSTM:

Mang no-ron ¢6 b nhd ngan dai LSTM [21] 12 mot loai RNN dic biét no
duogc cai tién cia mang RNN nham giai quyét van dé hoc, luu trir thong tin ngit canh
c6 kha nang hoc cac phu thudc dai. Vi mo6 hinh RNN, tai thoi diém t thi gia tri cua
vector 4n ht chi duoc tinh béng mot ham tanh noi cach khac trong RNN tiéu chuin

module Iip lai ndy c6 cdu trac don gian v6i mot 16p tanh duy nhat.
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Hinh 2.14: Module xir ly tinh ht cia RNN [21]
Cac LSTM ciing c6 cau trac mét xich gidng nhu chudi nay, nhung cac module
1ap c6 ciu tric khac han. Thay vi chi c6 mot layer mang no ron, thi LSTM c6 t&i bon

layer, twong tac v&i nhau theo mot cAu tric cu thé rat dic biét.

& ® ®
| |

Hinh 2.15: Module lip lai cia mang LSTM chira 4 lép twong tac[21]
Cac ky hiéu sir dung trong mang LSTM gom co:

O—b>—>—<

MNeural Network Paointwise Vector
Layer Operation Transfer

Concatenate Copy

- Hinh chif nhat 1a cac 16p an ciia mang no-ron

- Hinh tron biéu dién toan tir Pointwise
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- Duong ké gop lai véi nhau biéu thi phép ndi cac toan hang
- Pudng r& nhanh biéu thi cho sy sao chép tir vi tri nay sang vi tri khac.
Trang thai nhé Cell state 1a quan trong vé1 LSTM, duong ké ngang chay doc ¢ trén
cung cia hinh 2.13. Cell state chay xuyén thang sudt toan bo mat xich, giéng nhur
bang chuyén, chi mot vai twong tac nhé tuyén tinh (minor linear interaction) dugc
thue hién, rat dé dang dé thong tin chi chay doc theo. Do vay gitip cho théng tin it bi

thay d6i xuyén sudt trong qua trinh lan truyén.

Hinh 2.16: Cell state trong LSTM giéng nhw mt biing chuyén[21]
LSTM c6 kha ning loai bo hodc thém bét thong tin vao cell state, duoc diéu
chinh quy dinh mét cach can than boi cac cdu trac goi 1a cong (gate). CAc gate nay la
tuy chon dé dinh nghia thong tin di qua. Chung dugc tao bgi 16p mang than kinh

sigmoid va mot nhan cac thao tac toan tir pointwise.

_®_

Hinh 2.17: Céng trang thai LSTM [21]
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Sigmoid layer outputs c6 gia tri tir 0 — 1, mo ta murc d6 théng tin cac thanh
phan duoc phép truyén qua tai mdi 16p mang. Néu két qua bang 0 diéu nay c6 nghia
rang “khong dé cho bat ky thu gi di qua”, nguoc lai néu thu duoc gia tri 1a 1 thi c6
nghia 14 “cho phép moi thir di qua”. Mot LSTM c6 ba trong s cac cong nhu vay dé
bao vé va diéu khién kiém soat trang thai cell state.

Céc budc co ban vé qua trinh hoat dong cia LSTM nhu sau. Budc tht nhat cia mo
hinh LSTM 14 quyét dinh xem thong tin nao can loai bo khoi cell state. Tién trinh nay
duoc thuc hién thong qua mot sigmoid layer goi 1a “forget gate

layer” (canh gate quén lang) — cong chin. Pau vao 1a he.1 va X, dau ra 1a mot gia tri
nam trong khoang [0, 1] cho cell state Ci+1. 1 twong duong véi “gitt lai thong tin”, 0
tuong duong vai “loai bo thong tin

ff = U(“‘if'i}'fA]..l'f] + I)j)

Hinh 2.7: Cong chan ft[21]
Budc thir hai, tai cell state can quyét dinh thong tin nao can dugc luu lai. C6
hai phan 14 single sigmoid layer duoc goi 1a “input gate layer”- cong vao quyét dinh
cac gia tri s€ cap nhat. Tiép theo, mdgt tanh layer tao ra mdt vector méi Ct duoc thém

vao trong cell state.

if —';U(Hv,‘[/lf 1..7',] T [),’)

i (’( :l‘illlll(_”-("[llf,l._l'f} B l)(-)

ot [ Hinh 2.8: Cong vao it va tanh[21]
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Budc thir ba, s& két hop hai thanh phan nay lai dé cap nhat vao cell state. Lic
cap nhat vao cell state cii, Cr1, vao cell state méi C. Pua state cii ham fi, dé quén di
nhirng gi trude d6. Sau do, s€ thém (ic*Cy). Pay la gia tri tng vién méi, co gian (scale)

s6 luong gia tri ma ta muén cap nhat cho mdi state.

-~

—
% ®

Ci = fi x Cy_1 + 1 *(‘V'r

Hinh 2.9: Gi4 trj state Ct [21]

Budc cudi cung, can quyét dinh xem thong tin dau ra la gi. Di liéu dau ra nay can
dua trén cell state, nhung s& duoc loc bdt thong tin. Pau tién, ap dung 16p sigmoid
don dé quyét dinh xem phan nao cua cell state dy dinh s& dau ra. Sau do, s day cell
state qua tanh (day gia tri vao khoang -1 va 1) va nhan véi mot “output sigmoid
gate” cong ra, dé giit lai nhitng phan mudn output ra ngoai.

tanh 0Oy = (T(H'“ :hf ,|-~"!] -+ hu)

h; = o; * tanh (C})

h: i /IA

f >

Hinh 2.10: Gi4 tri céng ra va vector trang thai an ht[21]

Mang bd nhé ngan dai LSTM theo cac cong thirc ké trén ma duoc lap lai qua
ting thoi diém t. Thong tin cta cell state duoc diéu khién béi cu trac cac cong chin

ft, cong vao it va cong ra ot. Trong d6 cong chan ft chinh 13 tu twéng chii dao cta
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mang LSTM khi cho phép diéu khién luong thong tin dau vao ht-1 tir cac thoi diém
trudec.

Véi wu diém veé luu trir phu thudc dai, model sir dung dé huan luyén trong luan
van nay la model LSTM. M6 hinh duoc luan van su dung dugc mé ta trong hinh 2.19
gom mat 16p LSTM duy nhét sau d6 1a mot 16p tong hop trung binh (full-connection)

va mét 16p hdi quy logistic.

Logistic regression

h
Mean pooling
hg hy h,
LSTM ———>» LSTM|—> - » LSTM
Xo X1 Xn

Hinh 2.11: M6 hinh LSTM luén van sir dung
(http://hoctructuyen123.net/tong-quan-ve-phan-tich-cam-xuc-trong-tieng-viet/)

T mét chudi dau vao x0, x1,... xn st dung céc co ché tinh toan néu trén cua
cac cong vao, cong ra va cong chin sé tinh duoc twong Gmg gia tri vector trang thai
4n hO, h1,...hn . Gi4 trj vector trang thai an tai cac thoi diém sau d6 duoc tinh trung
binh trén tit ca cac dau thoi gian dé duoc vector trang thai h. Vector h s€ dai dién cho
ciu dang xét. Cudi cung, vector h dugc dua vao mot 16p hdi quy dé gan nhan, phan

loai cho két qua dau ra.


http://hoctructuyen123.net/tong-quan-ve-phan-tich-cam-xuc-trong-tieng-viet/
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2.6. Két luan chwong 2:

Chuong 2 d3 gi6i thiéu vé hudng tiép can, cac cong trinh nghién ctu, k¥ thuat
lién quan dé phuc vu giai quyét bai toan. Churong nay di sdu vé &p dung phuong phap
hoc may phan 16p va phuong phap biéu didu cac ddc trung mé hinh trong bai toan phat
hién cau chtra goi y trén dién dan truc tuyén sir dung mang No ron.

Chuong tiép theo s& trinh bay vé hé théng phat hién cau chaa goi y trén dién
dan tryc tuyén, md hinh giai quyét bai toan, tap di liéu st dung, cach thuc tién hanh

thuc nghiém, két qua thuc nghiém.
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CHUONG 3: THUC NGHIEM VA PANH GIA

Dura vao nhiing thudt todn ap dung cho bai toan phan logi cau va tim hiéu cac
phirong phdp gidi quyét bai todn, trong chwong nay, ludn van trinh bay chi tiét quUé
trinh thuec nghiém gom c6 qua trinh thu thdp, thiét lap thuc nghiém, cdc phwong phdp
lam thyec nghiém, két qua va danh gid sau thwc nghiém.
3.1. Thong tin vé b dir liéu

Ludn van st dung dix liéu thuc nghiém duoc thu thap tir Bo dir liéu tiéng Anh
Semeval2019Task9/Subtask-A [5] tong hop tir c4c cau trén dién dan truc tuyén vé su
phét trién nén tang Window vai di liéu huan luyén 8500 cau va dir liéu kiém thir 833
cAu. Mdi cau dugc gan nhan phan loai theo cac muc “cé goi ¥, “khong goi ¥ . Vi
dit liéu nay gidp chdng ta huan luyén cho mang neural cia may.

M6 ta file dit liéu gom:

Bang 3.1: M0 ta dir liéu thwc nghiém

S6 thir tw [Tén cot Ghi chu

1 ID Ma cua cau

2 Classification | Phan loai cau: Gia tri s€ 1a “c6 goi y” hay “khong goi y”

3 Sentence Noi dung cua cau (t6i da 140 ky ty)
(Nguon: https://github.com/Semeval2019Task9/Subtask-A )
Bo dit liéu tiéng Anh Semeval2019Task9/Subtask-A [5] nay gom cac thu muc

dé huan luyeén, kiém thir va cho két qua
> Data:
File “V1.4_Training_new.csv” str dung cho huan luyén
File “SubtaskA_EvaluationData_labeled.csv” st dung cho kiém thtr

Bang 3.2: M0 ta phan loai nhan cho céc tap dir liéu thuc nghiém

Tap dir liéu Cau Co goiy Cau Khong goi y Téng cong
Dit liéu hudn luyén 2085 6415 8500

Dir liéu kiém thir 87 746 833



https://github.com/Semeval2019Task9/Subtask-A
https://github.com/Semeval2019Task9/Subtask-A
https://github.com/Semeval2019Task9/Subtask-A
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3.2. Méi trwong thuc nghiém:
3.2.1. Ngbn ng ldp trinh python:

Python Ia mot ngén ngtt 1ap trinh théng dich do Guido van Rossum tao ra nam
1990 [22]. Python hoan toan tao kiéu dong va dung co ché cip phat bo nhé tu dong,
do vay né tuong tu nhu Perl, Ruby, Scheme, Smalltalk, va Tcl. Python dugc phét
trién trong mot du &n ma ma, do té chuc phi loi nhuan Python Software Foundation
quan ly.
>  Sauday la cac dic diém cua Python:

o Ngit phap don gian, dé doc.

o Vira huong thi tuc (procedural-oriented), vira huéng ddi twong (object-
oriented)
. Ho tro module va hé tro gdi (package)

. Xt Iy 18i bang ngoai 1é (Exception)

. Kiéu dir liéu dong ¢ mirc cao.

. C6 cac bo thu vién chuan va cac module ngoai, dap tng tat ca cac nhu cau lap
trinh.

o C6 kha ning tuong tac voi cac module khéac viét trén C/C++ (Hoic Java cho

Jython, hoac .Net cho IronPython).

o C6 thé nhing vao ting dung nhu mot giao tiép kich ban (scripting interface).
# Python 3: Fibonacci series up to n

ES fib{n):

mam a, b =8, 1

e a = n:

FR print{a, end=" "3}

ES a, b = b, a+b

- print()

=== Fib({1088)
@112358 1321 34 55 B0 144 233 377 610 087

Hinh 3.1: M6 ta cu phép, cac dong Iénh trong Python
(Nguon: https://www.python.org/)
Hién nay ngén ngir Python duoc xép hang thir 3 trong Top 10 cac ngdn ngit

lap trinh pho bién nhat dang duoc thé gisi sir dung:


http://www.python.org/)
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Bang 3.3: Bang xép hang céc ngdn ngir lap trinh nim 2020

Programming

Feb-20 Feb-19 | Change| Language Ratings Change
1 1 Java 17.36% 1.48%
2 2 C 16.77% 4.34%
3 3 Python 9.35% 1.77%
4 4 C++ 6.16% -1.28%
5 7 C# 5.93% 3.08%
6 5 v Visual Basic 5.86% -1.23%

NET

7 6 v JavaScript 2.06% -0.79%
8 8 PHP 2.02% -0.25%
9 9 SQL 1.53% -0.37%
10 20 Swift 1.46% 0.54%

(Nguon: https://www.tiobe.com/)

3.2.2 Gigi thiéu vé thuw vien TensorFlow

TensorFlow la mot thu vién do nhém phat trién Google Brain ciia Google
phét trién va phat hanh ma nguén mo vao thang 11/2015. TensorFlow duoc cho 1a
str dung trong nhiéu san pham thuong mai cia Google [23]. Hién tai duoc sir dung
nhiéu trong qua trinh hién thuc hoa mang neural trong Deep Learning.
Céc khai niém co ban:
Tensor: Tensor la khai niém co ban nhat trong TensorFlow.
) Tensor 1a cau trdc dir liéu duoc st dung trong toan TensorFlow, dai dién cho

tat ca cac loai dit liéu. Hay noi cach khac 1 tat ca céc loai dit liéu déu Ia tensor.

o Viéc trao d6i dit lidu trong qué trinh xir ly chi thong qua tensor.
o Hiéu don gian thi tensor 1a mang n chiéu hay list cong thém 1 vai thar tha vi
khéc.

o Tensor c6 3 thudc tinh 1a Rank, Shape, Type. Rank: 12 sé chiéu caa dix liéu.


http://spectrum.ieee.org/)
http://spectrum.ieee.org/)
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Bang 3.4: M0 ta rank cua tensor [23]

Rank |don vi s6 hoc Vi du Python
0 [(Scalar s = 483
1 Vector v=1[11,2.2,3.3]
2 [Matrix m=[[L, 2, 3], [4, 5, 6], [7, 8, 9]
3 [B-Tensor t = [[[2]. [4]. [6]1]. [[8]. [10], [12]], [[14]. [16], [18]]]
n n-Tensor (n chiéu) ....

Shape: 1a chiéu cua tensor.

Vidu:t=[[1, 2, 3], [4, 5, 6], [7, 8, 9]] c6 shape la [3, 3].

Béng 3.5: M0 ta clu phap shape caa tensor [23]

Rank Shape S6 chiéu Vi du
(Dimension)
0 0-D A 0-D tensor. A scalar.
1 |[DO0] 1-D A 1-D tensor with shape [5].
2 |[DO, D1] 2-D A 2-D tensor with shape [3, 4].
3 |[DO, D1, D2] 3-D A 3-D tensor with shape [1, 4, 3].
n (DO, D1, ... Dn-1] n-D A tensor with shape [DO, D1, ... Dn-1].

Type: kiéu dir lieu.

Bang 3.6: M0 ta kiéu dir ligu trong tensorflow [23]

Loai dir li€u Loai Mo ta
python

DT_FLOAT tf.float32 (32 bits floating point.
DT _DOUBLE tf.float64 |64 bits floating point.
DT _INT8 tf.int8 |8 bits signed integer.
DT _INT16 tf.intl6 |16 bits signed integer.
DT _INT32 tf.int32 |32 bits signed integer.
DT_INT64 tf.int64 |64 bits signed integer.
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DT _UINTS8 tf.uint8 8 bits unsigned integer.

DT_STRING tf.string |Variable length byte arrays. Each element of a
Tensor is a byte array.

DT_BOOL tf.bool [Boolean.

DT_COMPLEX (tf.complex6/Complex number made of two 32 bits floating

64 4 points: real and imaginary parts.

DT _QINTS tf.qint8 8 bits signed integer used in quantized Ops.
DT_QINT32 tf.qint32 [32 bits signed integer used in quantized Ops.
DT _QUINTS tf.quint8 |8 bits unsigned integer used in quantized Ops.

Variable: luu trang thai (state) sau khi tinh toan graph.
3.3. Phwong phap thuc nghiém:
3.3.1. Cach chia da ligu:

Vi viéc chia tap dir liéu ra thanh hai tap nho: training data va test data. Phuong
phap s¢ la trich tir tap training data ra mét tap con nho va thuc hién viéc danh gia mé
hinh trén tap con nho nay. Tap con nho dugc trich ra tir training set nay duoc goi
la validation set. Lic nay, training set la phan con lai cua training set ban dau. Train
error duoc tinh trén training set méi nay, va c6 mot khai niém nira dugc dinh nghia
tuong tu nhu trén validation error, tirc error dugc tinh trén tap validation.

Véi mé hinh sao cho ca train eror va validation error déu nho, qua d6 c6 thé du doan
duoc rang test error ciing nho. Phuong phéap thudng duoc sir dung 1a st dung nhiéu md
hinh khéc nhau. M6 hinh nao cho validation error nho nhét s& 1a mé hinh tét.

Bat dau tir mo hinh don gian, sau d6 ting dan do phic tap caa mé hinh. Téi
khi nao validation error ¢6 chiéu huéng ting 1én thi chon mé hinh ngay truée do.
V61 mo hinh cang phuec tap, train error ¢6 xu huéng cang nho di.

Hinh 3.2 md ta vi du phia trén vgi bac cua da thuc ting tir 1 dén 8. Tap

validation bao gém 10 diém dugc lay ra tir tap training ban dau
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Hinh 3.2: Lya chon mé hinh dwa trén validation[26]

Xét hai duong mau lam va do, twong tng véi train error va validation error.
Khi béc cta da thire ting 1én, train error c6 xu huéng giam. Piéu nay dé hiéu vi da
thirc bac cang cao, dir liéu cang duoc fit. Quan sat duong mau do, khi bac cua da thire
1a 3 hodc 4 thi validation error thap, sau d6 tang dan 1én. Dya vao validation error, ta
6 thé xac dinh duge bac can chon 1a 3 hodc 4. Quan sat tiép duong mau lyc, tuong
g vdi test error, that 1a tring hop, véi bac bang 3 hodc 4, test error ciing dat gid tri
nho nhét, sau d6 ting dan 1én.

Viéc khong str dung test data khi lwva chon mo hinh & trén nhung van c6 dugc
két qua kha quan vi ta gia sir rang validation data va test data co chung mét dic diém
nao d6. Va khi ca hai déu 1a unseen data, error trén hai tap nay sé tuong dbi giéng
nhau.

Nhic lai r%mg, khi bac nho (bﬁng 1 hoac 2), ca ba error déu cao, ta ndi mo hinh
bi underfitting.

Trong nhiéu truong hop, dé han ché sé lugng dit liéu dé xay dung md hinh.
Néu lay qua nhiéu di liéu trong tap training ra lam dit liéu validation, phan di liéu

con lai cua tap training 1a khong du dé xay dung md hinh. Lac ndy, tap validation
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phai that nho dé gitr duoc luong dir liéu cho training du Ion. Tuy nhién, mot van dé
khac nay sinh. Khi tap validation qua nho, hién twong overfitting lai c6 thé xay ra véi
tap training con lai. Bé khic phuc hién twong nay ta dung kiém chang chéo(Cross
validation )

Cross validation 12 mét cai tién cua validation véi luong dit liéu trong tap
validation 1a nhé nhung chit lwong mé hinh dwgc danh gid trén nhiéu
tap validation khac nhau. Mot cach thuong duoc su dung la chia tap training ra k tap
con khong c6 phan tir chung, ¢ kich thuéc gan bang nhau. Tai mdi lan kiém thir ,
duoc goi 1a run, mot trong sé k tap con dugc lay ra 1am validata set. M6 hinh s& duoc
xay dung dua vao hop caa k—1 tap con con lai. M6 hinh cubi dugc xac dinh dya trén
trung binh cua céc train error va validation error. Cach lam nay con cé tén goi la k-
fold cross validation.

Khi k bang véi s6 lugng phan tir trong tap training ban dau, tac mdi tap con
c6 ding 1 phan tir, ta goi ki thuat nay 1a leave-one-out.

Sklearn hd tro rat nhiéu phuwong thirc cho phan chia dir liéu va tinh
toan scores ctuia cac mo hinh.

Tham sb quan trong trong k¥ thuat nay 1a k, dai dién cho s6 nhém ma dix liéu
s& duoc chia ra. Vi ly do do, n6 dugc mang tén k-fold cross-validation. Khi gia tri
cua k duoc lya chon, ngudi ta st dung truc tiép gia tri d6 trong tén ctia phuong phap
danh gia. Vi du vdi k=10, phuong phap s€ mang tén 10-fold cross-validation.

K§ thuat nay thuong bao gom cac budce nhu sau:

v X4o tron dataset mot cach ngau nhién

v Chia dataset thanh k nhom

v' V&i mdi nhom:

. Str dung nhom hién tai dé danh gia hiéu qua mé hinh

. Cac nhom con lai duoc sir dung dé huan luyén mé hinh
. Huan luyén md hinh

o Danh gia va sau d6 huy mo hinh

v Téng hop hiéu qua caa md hinh dua tir cac s6 liéu danh gia


https://trituenhantao.io/tu-dien-thuat-ngu/cross-validation/
https://trituenhantao.io/tu-dien-thuat-ngu/cross-validation/
https://trituenhantao.io/tu-dien-thuat-ngu/dataset/
https://trituenhantao.io/tu-dien-thuat-ngu/dataset/
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Két qua tong hop thuong 1 trung binh cua céc lan danh gia. Ngoai ra viéc bd sung
thong tin vé phuong sai va do léch chuan vao két qua tong hop ciing duoc st dung
trong thuc té.
Gia tri k 1a thong s6 quan trong dé c6 thé danh gia chinh xac mé hinh, vay thi lya
chon théng sé nay nhu thé nao?
Ba céach phé bién dé lya chon k:
. Pai dién: Gia tri cua k duoc chon dé mdi tap train/test du 16n, c6 thé dai dién
vé mit thong ké cho dataset chta no.
. k=10: Gié trj cua k dugc gan cb dinh bang 10, mot gia tri thuong duogc sir dung
va duogc chirng minh 12 cho sai s6 nho, phuong sai thap (théng qua thuc nghiém).
. k=n: Gi4 tri cua k duoc gan cb dinh bing n , véi n 1a kich thuéc cua dataset,
nhu vay méi mau s& duogc sir dung dé danh gia mo hinh mot lan. Cach tiép can nay
con co tén leave-one-out cross-validation.
Gia tri k=10 1a mot cau hinh rat pho bién.

Sau qua trinh nghién ctru va tim hiéu cac phwong phap danh gia thuc nghiém,
luan vin d& xuat sir dung phuong phap K-fold Cross Validation.
3.3.2. Céch thirc danh gia:

Pé danh gia hiéu qua phan 16p luan van st dung cac do do F-score. Gia tri F-
Score phu thudc vao Precision va Recall. Trong d6, Precision 1a do do thé hién do
chinh xé&c cua bo phan 16p, duge xac dinh bang sé binh luan dugc phan 16p dung trén
tong sb binh luan duoc phan vao I6p dé. Recall 1a 6 do thé hién kha ning khong
phan 16p sai cac binh luan, duoc xac dinh bang sé binh luan dugc phan 16p dung trén
tong s6 binh luan thuc té thudc 16p d6. F-score 1a do duoc xac dinh théng qua
Precision va Recall (gia tri cta cac d6 do nay cang cao thi bo phén I6p cang cé hiéu

qua phan 16p tét). Cu thé:


https://trituenhantao.io/tu-dien-thuat-ngu/dataset/
https://trituenhantao.io/tu-dien-thuat-ngu/dataset/
https://trituenhantao.io/tu-dien-thuat-ngu/leave-one-out-cross-validation/
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o TP
Precision =
TP+ FP
Recall = P
TP+ FN

2xPrecisonxRecall

F =score= -
Precison+ Recall

Hinh 3.3: Cbng thirc tinh d do
Trong do:
TP (True Positive): 1a s6 binh luan dugc phan 16p 12 y va viéc phan 16p nay 1a dang.
FP (False Positive): 1a sé binh luan duoc phan 16p 1a y nhung viéc phan lép nay la
sai.
FN (False Negative): la s6 binh luan thuoc I6p y nhung bi gan nhén vao 16p khéc.
Quaé trinh thuc nghiém thuat toan gdom cac giai doan chinh:
o Tién xur ly dix liéu: Loai bo cac du thira, C4c tir vo nghia trong Cau.
o Xay dung bo phan I6p dir liéu: Sir dung CNN, RNN va LSTM
Tién xir Iy di liéu: Luan van sir dung ngdn ngir python dé xu ly cac dir liéu
M@ hinh phan 1ép: M6 hinh ma luin van st dung duoc mé ta trong phan 2.3 vé mo
hinh CNN va phan 2.4 vé mé hinh RNN, 2.5 vé mé hinh LSTM.

Trong nghién ctru nay thuc hién viéc xay dung stir dung mang No ron cho viéc
phét hién cau chtra goi y trén dién dan truc tuyén. Bao gém cac kién tric mang CNN,
RNN,LSTM. Véi viéc huan luyén cho cac md hinh dé phét hién cau chira goi y trén
dién dan truc tuyén cho ra mot 16p softmax dé phan loai cau. Mang neural siu duoc
dao tao trén cac tir nhing (embedding words) tir trudc tap huan luyén vé cac sé lidu
thong thuong thu thap thong tin.

Dua trén cdc md hinh mang neural trong nghién ciu xay dung chuong trinh thyuc
nghiém cho phan loai cau chira goi y trén dién dan truc tuyén . Bao gom thiét ké cac
mang neural CNN, RNN, LSTM trén ngén ngit python, huan luyén va kiém thtr cho
cac tap dir liéu, sau d6 cho ra két qua 1a do chinh xé4c cua céc giai thuat dé kiém tra

xem thuat toan nao cho ra két qua du doan t6t nhit.
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3.4. Tién hanh thuc nghiém

3.4.1. Xay dung cac thanh phan chung cho cac mé hinh:

> Xay dung class va khai bao tham sé dau vao cho cac mé hinh mang:

MJdi mé hinh mang neural s& duoc khai bao bai 1 class véi ham init dé khoi tao cac
tham sé dau vao cia mang. Cac tham sé dau vao cho md hinh mang:

import tensorflow as tf

class Text_Merge_NN (object):

def _init_(self, sequence length, num classes, vocab size, embedding size,
filter sizes, num filters, hidden unit, 12 reg lambda=0.0):

sequence_length: Chiéu dai cua 1 tin nhan. Cac cau trong tap di liéu di dugc thém
padded dé co cung @6 dai cho cc tin nhan.

num_classes: S6 phan loai cho lép dau ra (out layer)

vocab_size: Kich thudc cua tir vyng. Can thiét dé xac dinh kich thude cia 16p nhing
(embedding layer), c6 dang (shape) [vocabulary_size, embedding_size].
embedding_size: Sb chiéu cua cac tir nhing (trong nghién cizu sir dung gia tri 300).
filter_sizes: S tir dugc tich chap véi nhau trong bo loc.

num_filters: Sé lwong bo loc trén mot kich thudc b loc (trong nghién cizu si dung
gia tri la 128).

hidden_unit: S6 16p 4n trong mang neural tai phét (trong nghién cizu si dung gia tr;
la 128).

12_reg_lambda: Gi4 tri tinh ti 18 that bai, mac dinh 12 0.0 (trong nghién citu si dung
gia tri 1a 1.0).
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> Dinh nghia dit liéu diu vao d@é truyén cho mé hinh mang

self. input_x = tf.placeholder (tf. int32, [None, sequence length], name="input_x")

self. input_y = tf.placeholder (tf. float32, [None, num classes], name="input_y”)
se|f. dropout_keep_prob_cnn = tf.placeholder (tf. float32, name="dropout_keep_prob_cnn”)

self.dropout_keep_prob_rnn = tf.placeholder (tf. float32, name="dropout_keep_prob_rnn”)

sel|f.batch_size = tf.placeholder (tf. int32, name="batch_size’) self.pad =
tf.placeholder (tf. float32, [None, 1, embedding size, 1], name="pad’)

self.real_len = tf.placeholder (tf. int32, [Nonel, name='real_len")

tf.placeholder: Tao ra mot bién vi tri dé dua vao mang khi thuc hién huan luyén hay
duoc kiém thr. Tham sb thir 2 1a hinh cua bo dit liéu dau vao, sir dung None cho phép
mang c6 thé xir 1y cac 16 kich thuéc thy .

> Lop nhing (Embedding layer)

tf.device('/cpu:0'): Buoc mot hoat dong duoc thuc hién trén CPU. Mac dinh

with tf.device( /cpu:0’), tf.name_scope (“embedding”): self.W = tf.Variable(
tf. random_uniform([vocab size, embedding size], —1.0, 1.0), name="W")

sel|f. embedded_chars = tf. nn. embedding_lookup (self.W, self. input_x) emb =
tf. expand_dims (sel f. embedded_chars, -1)

num_prio = (filter sizes[0] - 1) // 2

num_post = (filter sizes[0] = 1) - num_prio

pad_prio = tf.concat ([self.pad] * num_prio, 1, name="pad_prio”) pad_post =
tf. concat ([self.pad] * num_post, 1, name="pad_post”) self.embedded_chars_pad =
tf. concat ([pad_prio, emb, pad_post], 1, name="embedded_chars_pad”)

TensorFlow s& ¢ gang dua hoat dong trén GPU néu c6 san.

tf.name_scope: Tao mot t&n mai pham vi véi tén "embedding”. Pham vi cho biét
thém tat ca cac hoat dong vao mét nat cap cao nhat duoc goi 12 "embedding" dé c6
dugc mot hé théng phan cap tét khi thé hién trong TensorBoard.

self. W: La ma tran nhung ma chaung dugc hoc trong qua trinh huan luyén.

Nghién ctru khai tao né bang cach si dung phan bé ngau nhién ngau nhién.
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tf.nn.embedding_lookup: Tao ra hoat dong nhing thuc sy. Két qua cua hoat dong
nhing 1a mot ma tran c6 dang 3 chiéu [None, sequence_length, embedding_size].
Hoat dong cua tich chap conv2d cua TensorFlow mong mudn mot bo kiém
soat 4 chiéu co kich thude twong @ng véi 16, chiéu rong, chiéu cao va kénh. Két qua
cua nhing caa mé hinh khéng chira kich thudc kénh, vi vay nghién cau tao ra hinh
dang mai [None, sequence_length, embedding_size,1].
Tinh cac diém s (scores) va du doan két qua (predictions)

output = outputs_final [0]

with tf.variable_scope (' Output’):
tf. get_variable_scope (). reuse_variables() one =
tf.ones([1, hidden unit], tf.float32) for i in
range (1, len(outputs_final)):

ind = self.real_len < (i + 1) ind
tf. to_float (ind)

ind = tf. expand_dims (ind, -1) mat
tf.matmul (ind, one)

output = tf.add(tf.multiply (output, mat),
tf.multiply (outputs_final[i], 1.0 — mat))
with tf. name_scope (' output’) :

W = tf.Variable (tf. truncated_normal ([hidden unit, num classes], stddev=0.1)
name="W')

b = tf.Variable(tf. constant (0. 1, shape=[num classes]), name='b") 12_loss +=
tf.nn. 12_loss (W)

12_loss += tf.nn. 12_loss (b)

self.scores = tf.nn. xw_plus_b (output, W, b, name="scores’) self.predictions =
tf. argmax (self. scores, 1, name="predictions’)

Str dung vector dac tinh tir két qua két hop hai két qua ciia 2 mang, nghién cau
ra cac dy doan bang cach 1am mot phép nhan va chon 16p véi diém sb cao nhat. Sir
dung tf.nn.xw_plus_b dé thuc hién phép nhan ma tran Wy+b.

> Tinh ti I8 16i va d chinh xéc:
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with tf.name_scope (“loss”):
losses = tf.nn. softmax_cross_entropy _with_logits (logits=self. scores, labels=self. input_y)

self. loss = tf.reduce_mean(losses) + 12 reg lambda * |2_loss

with tf. name_scope (“accuracy”):
correct_predictions = tf.equal (self.predictions, tf.argmax(self. input_y,

)

self.accuracy = tf.reduce_mean (tf.cast (correct_predictions, “float”), name="accuracy”)

Chue nang tf.nn.softmax_cross_entropy_with_logits thuan tién tinh toan ti
16 mat cho mdi 16p, cho du doan va cac nhan dau vao chinh xac, két qua nhan dugc
s6 luong mat véi kich thuéc 16 va dir liéu dao tao. Xac dinh sb luong chinh xac dé
theo doi trong qua trinh dao tao va thir nghiém.
3.4.2. M& |énh cai dat cac md hinh bang ngdn ngé Python trén Tensorflow:
3.4.2.1. M6 hinh mang neural CNN (L&p tich chap va max-pooling)

Xay dung I6p tich chap cho CNN va theo sau d6 la max-pooling st dung bo

loc ¢6 kich thudc bang 3.
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Hinh 3.4: M6 hinh mang CNN trong nghién ciru.

O day, W 1a ma tran loc va h 1a két qua cua viéc ap dung do phi tuyén cho dau
ra xoan. Mdi bo loc truot trén todn bo nhung, nhung thay doi trong bao nhiéu tir nd
bao gom. "VALID" padding c6 nghia 1a mé hinh luét bo loc qua cau ma khdng can
thém bo dém vao, thuc hién mot chap c6 gii han cho ching ta mot dau ra véi hinh
dang [1, sequence_length - filter_size + 1, 1, 1]. Thuc hién max-pooling trén dau ra
cuia mot kich thuéc bd loc cu thé cho ra mot tensor cua hinh dang [batch_size, 1, 1,

num_filters]. Pay thuc chit 1a mot vector dic tinh, trong d6 kich thudc cudi cung

zero_fraction

| zero_fraction_l
| zero_fraction_2
| zero_fraction_3

| zero_fraction_4

tuong ung Vai cac tinh nang cia mo hinh ¢6 dang [None, 1, 1, num_filters]
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Hinh 3.5: M6 hinh conv-maxpool trong mang CNN
3.4.2.2. M6 hinh mang neural RNN (Lép an sir dung GRU cell)

Dir liéu dau vao input la tir nhing (embedding word) 3 chiéu dang [None,
sequence_length, embedding_size], dugc chuyén d6i sang day céac vector 2 chiéu
dang [None, embedding_size]. Trong RNN cac vector 2 chiéu s& duoc lip lai
(recurrent) tir cac gru_cell_0 dén gru_cell_38. Mai cell s& cho ra cac dropout_ 1 két
qua cua ting cell, bén canh d6 ciing truyén tai cac két qua do cho cac cell tiép theo.

Dau ra cua RNN 12 day céc vector c6 dang [None, hidden_unit].
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M® hinh mang trong TensorBoard:
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Hinh 3.6: M0 hinh mang RNN nghién ciu
3.4.2.3. M6 hinh LSTM:

Dé huan luyén mé hinh LSTM dua vao mo hinh batch_size s6 cau trong mot
luot hudn luyén. Cach dua vao batch_size khong dua toan bo mo hinh dya trén tu
tudng cua thudt toan Mini-batch Gradient Decent. Thuat toan s& 1y ngau nhién va
khong 13p lai batch size bo dir li€u tur tap huén luyén. .

Xay dyng mo hinh LSTM  sir dung thu vién TensorFlow [23] Trudc tién, can tao
TensorFlow graph. Bé xay dung TensorFlow graph, dinh nghia mét s siéu tham sb

(hyperparameter) nhu batch_size, s6 lwong LSTM units, sb lwong vong lap khi train.

vocab_size = 20000
batch_size = 512

Istm_units = 64
iterations = 100000

Doi voi TensorFlow graph, t6i dinh nghia 2 placeholders dit liéu va nhan dya
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trén s chiéu cua ma tran tuong Gng.

import TensorFlow as tf

tf.reset_default_graph()
labels = tf.placeholder(tf.float32, [batch_size, numClasses])
input_data = tf.placeholder(tf.int32, [batch_size, max_seq_len])

data = tf.Variable(tf.zeros([batch_size, max_seq_len,

num_feature]),dtype=tf.float32)

data = tf.nn.embedding_lookup(wordVectors,input_data)

Str dung ham embedding_lookup cho viéc embedding batch_size cdu dau vao.
S6 chiéu cua data s& 1a (batch_size x max_seq len x num_feature). toi dua data vao
mé hinh LSTM bang viéc st dung ham tf.nn.rnn_cell.BasicLSTMCell. Ham
BasicLSTMCell dau vao la 1 siéu tham s Istm_units 1a s6 lwong units trong layer
cua LSTM. Tham sé nay phai duoc tinh chinh pht hop d6i véi mdi tap dir liéu dé dat
két qua tt nhat. Ngoai ra, khi huan luyén md hinh mang neural, toi nén dropout bt

céc tham sé dé tranh mé hinh bi overfitting.

IstmCell = tf.contrib.rnn.BasicLSTMCell(Istm_units)
IstmCell = tf.contrib.rnn.DropoutWrapper(cell=IstmCell, output_keep_prob=0.75)
value, = tf.nn.dynamic_rnn(lstmCell, data, dtype=tf.float32)

Viéc mo hinh héa LSTM t6i c¢6 nhiéu cach dé xay dung. toi ¢ thé xép chong
nhiéu 16p LSTM 1én nhau, khi dé vector an cudi cung cta 16p LSTM thit nhat s& 1a
dau vao cua 16p LSTM thir 2. Viée xép chong nhiéu 16p LSTM 1én nhau duoc coi 13
cach rat tot dé luu giit phu thudc ngir canh xa 1au dai. Tuy nhién vi thé s6 lugng tham
s6 s& tang gap s 16p 1an, dong thoi ciing tang thoi gian huan luyén, can thém dir licu
va dé bi overfitting. Trong khuén khé cua cac tap dit liéu thu thap duoc trong luin
van, t6i s& khong xép chong cac 16p LSTM vi nhiing thir nghiém véi nhiéu 16p LSTM

khong hiéu qua va gy overfitting. Pau ra cia m6 hinh LSTM 1a mot vector an cudi
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cung, vector nay dugc thay d6i dé twong ung voi dang vector két qua dau ra bang

cach nhan véi ma tran trong so.

weight = tf.Variable(tf.truncated _normal([Istm_units, numClasses]))

bias = tf.Variable(tf.constant(0.1, shape=[numClasses]))

value = tf.transpose(value, [1, 0, 2])

last = tf.gather(value, int(value.get_shape()[0]) - 1)

prediction = (tf.matmul(last, weight) + bias)

Tinh toan d6 chinh xéac (accuracy) dua trén két qua du doan cia mé hinh va
nhan. Két qua du doan mo hinh cang giéng véi két qua nhan thyc té thi mo hinh cang

¢6 do chinh xac cao.

correctPred = tf.equal(tf.argmax(prediction,1), tf.argmax(labels,1))

accuracy = tf.reduce_mean(tf.cast(correctPred, tf.float32))

Két qua du doan caa md hinh khdng phai ludn ludn gidng nhén, d6 goi la I3i.
Pé huan luyén mé hinh t6i can tdi thiéu hoa gia tri 18i nay. Pinh nghia mot ham tinh
15i cross entropy va mot layer softmax sir dung thuat toan toi wu Adam véi

learning_rate duoc lya chon nhu mot siéu tham so.

loss = tf.reduce_mean(tf.nn.softmax_cross_entropy_with_logits(logits=prediction,
labels=labels))

optimizer = tf.train.AdamOptimizer(learning_rate=0.0001).minimize(loss)

Luu trit d6 chinh x4c va gia tri ham 15i qua timg vong lp khi huan luyén sira

dung tensorboard.

sess = tf.InteractiveSession()
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saver = tf.train.Saver()

tf.summary.scalar('Loss', 10ss)

tf.summary.scalar(‘Accuracy’, accuracy)

logdir = "tensorboard/" +"dict="+str(vocab_size) + " maxSeq=" +
str(maxSeqgLength) + ™ batch=" + str(batchSize) + " dimens=" +

str(numDimensions) + "/" writer = tf.summary.FileWriter(logdir, sess.graph)

merged = tf.summary.merge_all()

Thuc hién v6i mé hinh LSTM c¢6 rat nhiéu loai tham sb can turning thay do6i
dbi v&i mdi tap dir liéu. Vi du nhu lya chon gia tri echpo,bacth size, learning_rate,
lua chon ham tdi wu, s6 lugng units LSTM, kich thudce tur dién, s6 luong dac trung
cta tur, sb vong 1ap thuc hién huan luyén LSTM ... Dya trén rat nhiéu thir nghiém,
t6i s& rut ra duge mot s tham sb anh huéng nhiéu hay it dén két qua thuc hién.

3.5. Két qua chay thuc nghiém

V&1 mang Noron t6i nhan théy trong cac m6 hinh mang CNN,RNN,LSTM céc
tham s6 anh huong téi mang md hinh 1a Epoch va Batch size. Trong mo hinh mang
céc ma tran cac 16p gan nhau va nhan thdy tham s6 Epoch va Bath size c6 anh huong
nhét dinh t6i két qua mo hinh dao tao.

Epoch 13 mét hyperparameter trong ANN, duoc dung dé dinh nghia sb 1an
learning algorithm hoat dong trén model, mot epoch hoan thanh 1a khi tat ca dir lidu
training dugc dua vao mang neural network mét lan (da bao gom cé 2 budc forward
va backward cho viéc cép nhat internal model parameters).

Thuodng ching ta can mot sb lugng 16n Epoch dé training cho ANN (10, 100,
500, 1000...) tuy nhién cling con tuy thudc vao bai toan va tai nguyén may tinh. Mot
cach khac 1 sir dung Learning Curve dé tim s epoch.

Mot tap training dataset c6 thé duoc chia nho thanh cac batches (sets, parts).
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Mot batch s& chira céc training samples, va s luong cac samples nay duoc goi 1a
batch size. Can luu ¥ ¢6 2 khai niém khac nhau 1a batch size va number of batches
(s6 lwong céac batches) or iterations. Tuy thudc vao batch size ma GD s& ¢6 cac bién
thé khac nhau:
e Batch Gradient Descent: Batch Size = Size of Training Dataset
e Stochastic Gradient Descent: Batch Size = 1
e Mini-Batch Gradient Descent: 1 < Batch Size < Size of Training Set

Thong thuong thi Mini-Batch Gradient Descent duoc sir dung nhiéu cho cac
bai toan t6i wu vi tinh hoi tu dn dinh hon so vai Stochastic Gradient Descent. Dit liéu
tru6e khi dwa vao 2 dang nay thuong dugc chon mét cach ngau nhién tir training
dataset. P4i voi Mini-Batch Gradient Descent thi batch size thudng duoc chon 1a lity
thira cua 2 (32, 64, 128, 256...) vi toc do tinh todn s& t6i uu cho cac arithmetic
algorithms ciia CPU va GPU. Céch chon batch size ciing tiiy theo yéu cau cua bai
toan. Trudng hop chia khong “chin” sé batch size theo training dataset thi batch cudi
cung sé co it samples hon cac batches khac.

Nhén thdy diéu nay toi da thiét 1ap mo hinh véi cac cap tham sb Epoch va
Batch size, v&i Epoch toi lan luot chay véi cac vong lap 5,10,20, voi Batch size toi
chay véi cac vong lap 32,64,128 véi sb lugng dic trung khong ddi s& cho ra két qua
thé hién trong bang sau:

a, Két qua thuc nghiém:
% Kétqud véi md hinh CNN:
Bang 3.7: Két qua sir dung mo hinh CNN

CNN
Epoch 5 10 20
Batch size 32 64 128
Accuracy % 71.16 74.25 81.52
Do do Pre% | Re% | F1% |Pre% | Re% | F1% | Pre% | Re% | F1%
Goiy 77.58 | 70.20 | 73.71 | 80.98 | 78.32 | 79.63 | 84.07 | 79.16 | 81.45
Khong goiy | 77.32 | 72.03 | 74.62 | 77.99 | 78.67 | 78.33 | 88.91 |82.42 | 83.04

Dua vao bang két qua 3.7 ta c6 thé thay:
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. Véi Epoch= 20 va Batch size = 128 cho két qua cao nhit véi d6 chinh xéac
accuracy la 81.52%
. Véi Epoch= 10 va Batch size = 64 cho két qua thip hon vé6i d6 chinh xac
accuracy la 74.25%
. Véi Epoch= 5 va Batch size = 32 cho két qua thap nhat véi do chinh xac
accuracy la 71.16%
o Chénh léch do chinh xac accuracy giita két qua cao nhat va thap nhat 1 10.36%
o Do chinh xac cao nhat v6i cip tham sé Epoch= 20 va Batch size = 128
tap trung vao nhin “Gei y” v6i do do trung binh dicéu hoa F1 1a 81.45% , nhan
Khong goi y” v6i 46 do trung binh diéu hoa F1 14 83.04%.
> Véi mo hinh CNN, ta c6 thé thay dugc két qua kha quan nhat néu sir dung véi
cap tham s6 Epoch= 20 va Batch size = 128
% Két qud véi md hinh RNN:

Bang 3.8: Két qua sir dung mo hinh RNN

RNN
Epoch 5 10 20
Batch size 32 64 128
Accuracy % 69.46 71.28 76.81
bo do Pre% Re% F1% |Pre% | Re% | F1% | Pre% | Re% | F1%
Goiy 69.49 | 60.67 | 64.81 |80.76 | 67.02 | 73.03 | 82.35 | 73.68 | 77.81
Khéng goiy | 54.6 89.0 67.7 |76.92 |66.56 | 71.42 | 72.72 |86.02 | 78.88

Dua vao bang két qua 3.8 ta c6 thé thay:

. Vé6i Epoch= 20 va Batch size = 128 cho két qua cao nhét v&i do chinh xac
accuracy la 76.81%

. Véi Epoch= 10 va Batch size = 64 cho két qua thip hon v6i d6 chinh xac
accuracy la 71.28%

. Véi Epoch= 5 va Batch size = 32 cho két qua thap nhét véi do chinh xac
accuracy la 69.46%
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. Chénh 1éch d6 chinh x4c accuracy giita két qua cao nhat va thap nhat 1a 7.35%
. Do chinh xac cao nhat v6i cip tham sé Epoch= 20 va Batch size = 128
tap trung vao nhin “Gei y” véi do do trung binh diéu hoa F1 1a 77.81% , nhan
Khéng goi ¥’ v6i d6 do trung binh diéu hoa F1 1a 78.88%.
> Véi mo hinh RNN, ta c6 thé thiy dugc két qua kha quan nhat néu sir dung véi
cap tham s6 Epoch= 20 va Batch size = 128
< Kétqud véi mo hinh LSTM:

Bang 3.9: Két qua sir dung mo hinh LSTM

LSTM
Epoch 5 10 20
Batch size 32 64 128
Accuracy % 72.42 75.07 83.26
Do do Pre% | Re% | F1% | Pre% | Re% | F1% | Pre% | Re% | F1%
Goiy 68.18 | 80.03 | 73.61 | 72.72 | 86.02 | 78.81 | 75.93 |89.70 | 82.29
Khong goiy |66.29 | 83.09 | 73.75 | 72.47 | 88.76 | 79.76 | 83.57 | 86.22 | 84.87

Duya vao bang két qua 3.9 ta c6 thé thay:

. Véi Epoch= 20 va Batch size = 128 cho két qua cao nhit véi do chinh xéc
accuracy la 83.26%

. Véi Epoch= 10 va Batch size = 64 cho két qua thip hon véi do chinh xéc
accuracy la 75.07%

. Véi Epoch= 5 va Batch size = 32 cho két qua thap nhat véi do chinh xac
accuracy la 72.42%

o Chénh 1éch d6 chinh x4c accuracy giita két qua cao nhat va thap nhét 14 10.84%
. Do chinh xé4c cao nhat voi cip tham s6 Epoch= 20 va Batch size = 128

tap trung vao nhin “Gei y” v6i do do trung binh diéu hoa F1 1a 82.29% , nhan
Khong goi ¥ véi 6 do trung binh diéu hoa F1 1a 84.87%

Véi mo hinh LSTM, ta cd thé thiy duoc két qua kha quan nhat néu si dung véi cap
tham sé Epoch= 20 va Batch size = 128
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b, So sanh két qua thuc nghiém giira ba mé hinh CNN,RNN,LSTM:

Thuc hién lay két qua tét nhat giira cap tham sé Epoch= 20 va Batch size =

128 ciia cac mo hinh da cho ra két qua dé thuc hién so sanh duoc biéu dién qua bang

sau:
Bang 3.10: Két qua so sanh giira cac mo hinh
Mo hinh CNN RNN LSTM
Accuracy % 81.52 76.81 83.26
b6 do Pre% | Re% | F1% | Pre% | Re% | F1% | Pre% | Re% | F1%
Goiy 84.07 | 79.16 | 81.45 | 82.35 | 73.68 | 77.81 | 75.93 | 89.70 | 82.29
Khéng goiy | 88.91 | 82.42 | 83.04 | 72.72 | 86.02 | 78.88 | 83.57 | 86.22 | 84.87

Sau khi tién hanh thyc nghiém cho két qua gitra thuat toan CNN,RNN va

LSTM t6i thuc hién so sanh két qua cua cac phuong phap theo tirng nhan “ Goi 37,

“Khéng goi y” duoc biéu dién bang céc biéu do sau:
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Hinh 3.7: Biéu do so sanh giira mo hinh CNN, RNN, LSTM véi nhian “Goi y”
Dua vao két qua bang 3.10 va hinh 3.7 véi nhan “ Ggi y” ta thay :

. Thuat todn md hinh LSTM cho két qua cao nhat véi do chinh xac F1 13 82.29

%

. Thuat toan mo hinh CNN cho két qua thap hon véi d6 chinh xac F1 12 81.45%

. Thuat toan md hinh RNN cho két qua thip hon véi do chinh xac F1 12 77.81%
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. Do chénh léch F1 giira két qua cao nhat va thap nhat 1a: 4,48%
> Vé&inhdn “ Gei ¥ ta c6 thé thay két qua kha quan néu str dung mé hinh LSTM

100

90

80 -

70 -

60 -
M Precision

50 -
M Recall

40 - W F1-score
30 -
20 -

10 +

CNN RNN LSTM

Hinh 3.8: Biéu @6 so sanh mo hinh CNN, RNN, LSTM véi nhin “Khéng gogi y”
Duya vao két qua bang 3.10 va hinh 3.8 vé6i nhén “ Khdng gei y” ta thiy :
. Thuat toan md hinh LSTM cho két qua cao nhat véi do chinh xac F1 13 84.87
%
. Thuat toan md hinh CNN cho két qua thap hon vé&i do chinh xac F1 1a 83.04%
o Thuat toan md hinh RNN cho két qua thap hon véi do chinh xac F1 12 78.88%
. Do chénh léch F1 gitra két qua cao nhat va thap nhat 1a: 5.99%
> Voéinhin “ Khong gei ¥ ta co thé thiy két qua kha quan néu st dung méd hinh
LSTM
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Hinh 3.9: Biéu do so sanh dd chinh xac ciaa cac mé hinh
Tir bang két qua hinh 3.9 va bang 3.10, toi thay rang :
> M0 hinh LSTM c6 két qua chinh xac acuracy cao nhit 1a 83.26%,
> M6 hinh CNN c6 két qua chinh xac acuracy thap hon 81.52%
> M0 hinh RNN c6 két qua chinh xac acuracy thap nhat 76.81%
>  Cheénh léch do chinh xac accuracy gitra két qua cao nhat va thap nhat 1 6.45%.
Diéu d6 chung to, do chénh léch gitra cac md hinh 1a khéng qué cao. Ta cd thé
thiy do chinh xac du chénh 1&ch két qua gitta hai md hinh khdng nhiéu nhung phwrong
phap cling da giup cai thién do chinh x&c cua viéc phéan loai
3.6. Nhan xét va danh gia
Dua vao c4c sb liu trén, két qua trén bo ngit liéu tiéng Anh 1a kha tdt, két qua khi
sir dung model LSTM cho két qua t6t hon so véi cac thuat toan CNN, RNN dé luya
chon mé hinh ap dung cho dé tai “ Phat hi¢n cau chira goi y trén dién dan truc tuyén
sit dung mang No-Ron”, t6i dé xuat va danh gia cao mo hinh LSTM hon ca. Bén
canh do, céc s liéu trung binh ciing nhu d6 chénh léch do chinh xac cua mé hinh
LSTM cho két qua kha quan nhat.
T6m lai cac md hinh mang neural CNN va RNN, LSTM cho thdy mét cach nhin méi

trong viéc phan loai cau van ban noi riéng va xu ly ngén ngir tu nhién néi chung,
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bang céch sir dung hoc chuyén sau va két hop md hinh mang neural. Luan vin ciing
da dua ra cac nhan xét, danh gia va so sanh cac mé hinh, cac bo phan lop, tur dé dua
ra dugc mot md hinh tdt nhat trong viéc giai quyét bai toan phan loai cau chua goi y

ngudi dung trén dién dan truc tuyén da néu.

KET LUAN
Xt Ly Ngon Ng@r Ty Nhién noi chung va dac biét 1a phén loai cu chira goi ¥ nguoi
dung noi riéng ngay cang dong vai tro quan trong trong cac hoat dong thwong mai,
mua ban,du lich... hién nay.Trong luan vin nay, chung toi tién hanh nghién cau
phuong phap nham cai thién d6 chinh xéac cho bai toan phan loai cau van ban, cy thé
la cai thién do chinh xac cho bai todn phan loai ciu chira goi y trén dién dan truc
tuyén. Bai toan nay duoc xac dinh 1a mot bai toan c6 do phic tap va co nhiéu tng

dung trong thuc té. Phuong phap giai quyét cua luan vin tap trung vao viéc nang cao
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d6 chinh xéc trong viéc phan loai dugc cac y dinh ctia ngudi ding thong qua dién dan
tryc tuyén. Bang viéc st dung mé hinh phan 16p quen thuéc CNN va RNN,LSTM
cling véi tap dit liéu thu duoc tir didn dan truc tuyén, luan vin di dua ra s6 phuong
phap dé giai quyét cho bai toan dé ra. Qué trinh thuc nghiém dat dugc két qua kha
quan, cho thiy tinh dung dan cua viéc lya chon ciing nhu két hop cac phwong phap,
d6ng thoi hira hen nhiéu tiém ning phat trién hoan thién.
Nhin chung, luan vin da dat dugc mot sé két qua nhu:
- Trinh bay mot cach khai quat, tong quan nhat va néu I1én y nghia, vai trd quan
trong cua bai toan phan loai cau chira goi ¥ nguoi dung trén dién dan truc tuyén.
- Nghién cttu cac mo hinh khac nhau cho bai todn phan loai cu chaa goi y.
- Nghién ciru va lam thuc nghiém véi cac thuat toan hoc may khac nhau.
- So sanh va phan tich cac két qua thuc nghiém, dua ra két qua tot nhat.
Luan van van con mot sd han ché nhu:
- Nghién ctru dya trén sé luong dir liéu con it va chwa day du.
- Két qua thuc nghiém dat dugc van chua thuc su cao
- Chi thir nghiém dbi vai tap dit liéu bang tiéng anh
Vé hudng phét trién twong lai, ching t6i s& tién hanh thu thap va phat trién trén mot
tap dit liéu 16n hon va dya trén nhiéu dic trung hon dé gop phan cai thién kha ning
phan loai. Bén canh d6 chung t6i ciing s& nghién ciru va thir nghiém véi mot s6 thuat
toan khac dé tim ra thuat toan phd hop nhat véi bai toan phan loai cau chira goi y
nguoi dung truc tuyén bang tiéng Viét. Khac phuc 15i trong qua trinh xt 1y dé nang
cao két qua thuc nghiém.
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