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XAC DINH BPAC DIEM TAC GIA VAN BAN
TIENG VIET BANG HOC SAU

Dwong Tran Birc
Hoc vién Céng nghé Buu chinh Vién théng

Tém tit: Xac dinh dic diém tac gia vin ban la viéc chi
ra cac dic diém cua tac gia nhu gidi tinh, do tudi, .v.v chi
dyua trén phén tich vidn ban cia tac gia d6. Bai bao nay
trinh by nghién ctu vé xac dinh dac diém tac gia vin
ban tiéng Viét bang phuong phép hoc sau duya trén mang
no ron tich chip (Convolutional Neural Network -
CNN). Céc thuc nghiém dugc thuc hién trén tap dit liéu
1a cac bai viét dién dan tiéng Viét da duoc sir dung trong
c4c nghién ciru trude day vé nhan dién dic diém tac gia
van ban tiéng Viét [8]. Két qua thuc nghiém cho thiy
phuong phap méi ¢d két qua nhan dién tét hon so Véi cac
phuong phép hoc may truyén théng nhu May véc to hd
trg (Support Vector Machine) va Rung ngau nhién
(Random Forest).

Tir khéa: hoc sdu, mang no ron tich chip, nhan dién
dic diém tac gia.

. MODPAU

Xac dinh dic diém tac gia van ban (author profiling) la
mot nhénh nghién cau cta phén tich tac gia van ban. Phéan
tich tac gia van ban con c6 hai nhanh nghién ctru khac la
nhan dién tac gia (authorship attribution) va xac minh tac
gié (author verification) [29]. Trong khi vi¢c nhan di¢n tac
gid hodc xac minh tac gid ticn hanh xac dinh hogc kiém
ching mot tac gia cu thé 1a ngudi tao nén van ban va
thuong ap dung cho cac loai vin ban chinh thdng nhu bai
béo, tiéu thuyét .v.v, xac dinh dic diém tac gia van ban
thuong dugc thuc hién trén céc loai van ban ty do hon
nhu cac loai vin ban truc tuyén (bai viét blog, email, di&n
dan .v.v) [1, 2,5, 9, 12, 22, 29]. Do d06, cac tng dung cua
xac dinh dic diém tac gia vén ban cling khéc so véi hai
nhanh nghlen ciu con lai, vén thudng dugc str dung dé
giai quyet cac tranh cai vé quyen tac gia. Ung dung chu
yéu cua xac dinh dic diém tac gia la trong cac linh vyc
quang cao tryc tuyén, ca nhan héa hé théng web, hd tro
diéu tra toi pham truc tuyen V.V, trong d6 cac dic diém ca
nhén cua tac gia bai viét dugc dy doan dé hd tro cac hoat
dong quang cao dung muc dich hoac diéu tra toi pham.

Cung vai sy phéat trién cua Internet va cac kénh trao
doi théng tin truc tuyen ung dung cua viéc xdc dinh déic
diém tac gia van ban cang tro nén can thiét va quan trong
hon. C4c nghién ctru trude day vé xac dinh dic diém tac
gid van ban thuong st dung cac phuong phap hoc may
truyén thong trén tap cac véc to ddc trung. Mot s6 phuong
phap hoc méy truyén thng dugc sir dung phé bién cho
cac nghién ctru xac dinh dic diém tac gia van ban bao
gom SVM [2, 3, 5, 7, 13, 17, 21, 28], Logistic Regression
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[15, 16], Random Forest [29], Multi-Class Real Winnow
[4]. Céc tap ddc trung duoc thir nghiém duoc chia thanh
hai loai 1a ddc trung dva theo phong cach va dua theo ngi
dung. Phong cach viét duge xem nhur 1a mot phuong phap
doc lap micn va duoc su dung trong nhiéu nghien ctiru
trudc day vé xac dinh dac diém tac gia. Hau hét cac thanh
phan c6 tinh doc 1ap noi dung cua ngdn ngir da dwoc su
dung lam dac trung phong cach nhu cac ky tu, tinh chat
tur, tue loai [4, 5, 14, 27], ti cbng cu (tir chic nang) [2, 6,
11], céc cAu triic ngit phap [5, 6, 23] .v.v. Céc dic trung
nay thuong duoc tao ra tir cac quy tac cia ngon ngir va
khdng phu thudc vao tap dir liéu hay linh vyuc cu thé nao.
Nguoc lai, cac tir ngi dung thuong dugc lya chon tir chinh
cac tap dir liéu duoc sir dung trong nghién cau hodc duoc
Iya chon tir cac tir ngir o ngu nghia lién quan dén linh
vuc cu thé [2, 10, 12] Do @6, cac tir noi dung duoc xem la
c6 tinh phu thuéc mién hozc phu thugc dit lisu & mirc do
nao do.

Céc nghién curu trude dﬁy‘thm‘mg duoc thyc hign trén
cac tap dir ligu khac nhau (vé ngon ngir, dac diém phan
tich, do lon, .v. v) Do vay, kho dé xac dinh phuong phap
dugc dé xuat nao la t6t nhat. Trong nhitng ndm gan day,
cudc thi PAN vé& phan tich tac gia van ban dong vai trd
quan trong trong linh vuc nghién ctu nay. Viéc céac
nghién cau trong cudc thi duoc thuc hign va so sanh trong
cfmg diéu kién (tap dit liéu, cac tiéu chi) dem lai su danh
gia khach quan cho cac phuong phap va cac xu huong
méi. Nhimg nam dau cia cudc thi PAN (2013-2016), cac
nghién ctiu tham gia hau hét thyc nghiem trén cac phuong
phap hoc may truyén thong va trén cac tap dic trung da
dang, trong d6 SVM van 1a phuong phap ndi bat va dem
lai nhitng két qua t6t nhat. Trong cudc thi ndm 2017-
2018, mdc du cac phuong phap hoc may truyén thong nhu
SVM van tiép tuc duoc nhiéu nghién ctru lya chon, cac
phuong phap méi nhu hoc sdu bat dau dugc sir dung va
dem lai céc két qua tiém ning [23, 24].

Déi voi ngon ngir tiéng Viét, mac du da co mot sb
nghién ciru vé xac dinh dic diém tac gia van ban trong
ngdn ngit nay [6, 8], nhung con kha han ché. Ngoai ra,
chua c6 nghién ctu nao ve g dung hoc sau cho xac dinh
dic diém tac gia van ban tiéng Viét. Nghién ctru nay dugc
thuc hién vai muc tiéu thir nghlem phuong phap hoc sau
cho x4c dinh dic diém tac gid van ban tleng Viét (thu’C
nghiém trén tap dix li¢u bai viét dién dan tiéng Viét) va so
sanh véi cac két qua cua cac nghién curu trude day Ve Xac
dinh dic diém tac gia van ban tiéng Viét bang cac phuong
phép hoc may truyen thong.

Bai b4o c6 ciu triic nhu sau. Phan Il trinh bay vé céc
nghién cuu lién quan trong linh vuc phén tich tac gia va
mang no ron tich chap cho xir Iy van ban. Phan Il md ta
phuong phap. Phan 1V trinh bay vé cac két qua va thao
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luan. Cudi cting, cac két luan s& duoc trinh bay trong phan
V cua bai béo.
Il. TONG QUAN
A. Phan tich tac gid van ban

Phén tich tac gia van ban la qué trinh phén tich mot tai
liéu dé co thé dua ra cac két luan vé tac gia caa nd. Nhiing
nghién ctru dau tién vé phan tich tac gia xuét hién tir dau
thé ky 19, véi céc phan tich vé phong cach viét dé nhan
dién céc tac phiam cua céc tac gia nhu Shakespeare hay
Bacon. Tuy nhién, nghién ctru dugc coi 1a chinh thic dau
tién trong linh vuc nay duwgc thuc hién boi Mosteller va
Wallace (1964) nham xac dinh tac gia cua cac bai luan
cuong lién bang (Federalist Papers) thong qua viéc phan
tich tan suat cac tir chirc nang duoc su dung trong van
ban. Nghién ctu nay khoi dau cho mot loat cac nghién
cau tiép theo vé& phan tich tac gid str dung cac ddc trung
vé “phong céach”. Thoi ky tiép theo (tir cudi nhitng nam
1990s), su phat trién cua Internet dan den mot so lugng
16n cac van ban truc tuyén duoc tao ra, dong thoi céc cai
tién vé cac md hinh tinh toan nhu hoc may da thac day
cac nghién ctru trong linh vuc nay. Ngoai ra, cac nghién
clru ciling phat trién nhiéu hon theo nhanh xac dinh dic
diém cua cac tac gla Cua cac van ban v6 danh hon la nhan
dién tac gia cua cac vin ban chinh thong.

Déi Véi cac phuong phap phan tich truyen thong qua
trinh phan tich tac gia van ban lién quan dén hai van dé
chinh, d6 1a k¥ thuat phan tich va tap dic trung phén biét.
Céc ky thuat phan tich trong thoi ky du thuong sir dung
cac ky thuat kha don glaﬂ dua trén thong ké [25] va ang
dung chu yeu trong viéc hd trg xir ly céc tranh céi vé tac
gia cua cac van ban dai (bai bao, sach .v.v). Cac nghién
ctu gan day chu yéu khai thac ky thuat hoc may dé tan
dung kha nang tinh toan cta may tinh. Rat nhiéu céc thuat
toan hoc may da dugc nghién ciru va thu nghiém thanh
cbng cho viéc phan tich tac gia nhu SVM,ﬂ Decision Tree,
Neural Networks .v.v. Tép dac trung c6 thé dugc xem nhu
mot phuong phap biéu dién van ban trén khia canh phong
céch viét hoac cach st dung tir. Theo Argamon et al. [2],
¢0 hai loai dédc trung chinh dwoc st dung trong phan tich
tac gia van ban: dac trung Ve phong cach va déc trung dua
trén ndi dung. Déc trung vé phong cach bao gdom céac dic
trung lién quan dén ky tu, tinh chat tir (lexical), cach sir
dung cac cau tric ngit phip (syntactic), va cac ddc trung
Ve cau triic van ban. Dac trung dya trén ndi dung bao gom
cac tir noi dung dwgc st dung thudng xuyén trong linh
vue d6 hon la cac linh vuc khéac. Céc tir nay thuong duoc
chon theo phwong phap thong ké tan suat xuat hién trong
tap dir liéu hoac dua trén ngir nghia cta tir. Cac dac trung
dua trén cac thanh phan cua hé thong tor vung da dugc
chung minh 1a ¢6 hiru ich trong viéc x4c dinh dac diém
tac gia van ban trong nhiéu nghlen cuu trude day. Tur cac
thanh phan co ban nhu cac ky tu riéng ¢ [4,5, 13, 27, 28],
cac cum ky tu n-grams [3, 12, 15, 21], dén cac dic diém
cua tr nhu loai tir, mirc d6 da dang cua tr vung [5, 6, 14,
25], céc tr cdng cu [2, 6, 10, 14, 16], va céc tir ndi dung
[2,9, 11, 19, 21, 29] da duoc nghién ctiu str dung. Trong
nghlen ctru dau tién dugc xem la hoan chinh trong linh
vuc nay, Mosteller va Wallace (1964) su dung mot s6 tir
cong cu dé glal quyét van dé tranh chap trong viéc xac
dinh tac gia cac bai luan lién bang (Federalist Papers). Sau
do6, c6 rat nhiéu cac nghién cau tiép theo trong linh vyc
phén tich tac gia van ban da khai thac va xac minh tinh
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hitu ich cta cac tir cong cu trong linh vuc nay véi s6 céc
tir dugc str dung tir 122 dén 645 tir. Cac dic trung dya
trén ky tu va dac diém tir nhu cac ky tu don 1é/cum ky tu,
do dai ty, loai tir, mac d6 da dang trong dung tir ciling
duoc sir dung phod bién. De Vel et al. [7] str dung céac dac
trung nhu do dai tir/cau, loai tir, tan suat cac ky tu/loai ky
tu, clng Véi cac ddc trung ngit phap khac dé phan biét 156
emails trong tiéng Anh. Zheng et al. Abbasi va Chen [1]
sir dung 79 dic trung tr vung trong tong sb 418 dac trung
de phan tich tac gia cac bai viét dién dan tiéng Anh va
tiéng A rap. Céc tac gia cua sir dung mot tap dac trung
hi¢u qua dya trén vi¢c khai thac cac dic diém vé hinh thai
va chinh ta tleng A rap (chang han b6 sung thém hai dac
trung vé phan kéo dai trong tleng Arap). Igbal et al. [11]
st dung 419 déc trung bao gom céac déc trung dua trén ky
tu, dya trén dac diém tu, dic trung ngir phap aé xay dung
mot loai “véan chir viét” nham xac minh cac tac gia email
hd tro diéu tra toi pham. Mot sb nghién ctru ciing str dung
cac cum két hop ky tu (n-grams) dé lam dic trung phéan
loai. Stamatatos [25] nghién ctru phuong phap st dung
cac cum ky tu co do dai bién doi @€ giai quyét van de
nhan di¢n tac gia trén cac ban tin Reuters cua 50 tac gia
khac nhau. Y tudng chinh cia phuong phap nay 1a so sanh
moi cum Ky tw véi cac cum Ky tu tuong dong va git lai
cac cum ky tu noi troi hon. Peersman et al. [17] dy doan
tudi va gidi tinh cia ngudi dung chat dua trén cac doan
chat thu thap tir mang x&@ hoi Netlog tai Bi. Tac gia sir
dung cac cum ky tu va tir lam dac trung phan loai. Céc
cum 1 twr, 2 tur, 3 tir, 4 tir va cac cum 2 ky tu, 3 ky tu, 4 ky
tu duoc trich tir tap dir liéu va sau d6 duogc chon loc bai
thuat todn lya chon dic trung khi-binh phwong (chi-
square).

Déi véi thuat toan hoc sau, viéc ung dung trong phan
tich van ban noi chung va phan tich tac gia noi rleng da
duoc nghlen ctu nhiéu hon, dién hinh I1a cac cong b
trong cac cugc thi PAN cac ndm 2016, 2017 [23 24].
Khac véi phuong phap hoc méy truyén théng, viéc g
dung hoc sau cho phan tich tac gia doi hoi vigc chuyén doi
van ban thanh mot ma tran s6 dé co thé ap dung quy trinh
hgén luyén trong mang hoc sau. Do vay, cac nghién ciru
vé hoc sau cho phan tich tac gia khong khai thac cac dac
trung da dang nhu cac phuong phép hoc méy truyén thong
ma tim céch chuyen d6i van ban nhu da noi ¢ trén, trong
d6 phd bién nhit la vi¢c st dung cac tap nhlng tir hoic
tap nhung ky tu. Van dé nay s& duoc trinh bay chi tiét hon
& phan tiép theo.

B. Mang no ron tich chdp cho xit [y van ban

Mang no ron tich chap 12 mot ki thuat da duoc kiém
nghiém va ung dung rong rai trong linh vuc nhan dién
hinh anh. Tuy nhién, viéc (tng dung ky thuat nay cho
trong linh vuc xt 1y vdn ban trong thoi gian dau con han
ché. Véan dé chinh trong viéc @ng dung truc tlep ky thuat
nay trong xir Iy van ban la vi¢c biéu din no thanh dang
ma tran $0 tuong tu nhu hinh anh. Van dé nay duoc giai
quyét nho viée véc to hod cac tir va chia van ban thanh
cac doan c6 kich thuéc bang nhau vé sb tir. Viéc vec to
hoé tir theo md hinh ma hoé one-hot (mé hoa kiéu 1-of-V,
trong do V 1a kich thudc tap tir vung) to ra khong hiéu qua
do d6 dai véc to qua 16n va khong khai thac dugc mdi lién
quan ngit nghia cua céc tir. Phuong phap véc to hoa tir
duoc sir dung phé bién va hiéu qua hién nay Ia tap nhing
tr (word embeddings). Phuong phap nay st dung mang
no ron c6 1 tang an véi dau vao la mot tap dir liéu 16n va
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sinh ra mot khong gian véc to vai s6 chiéu nho hon rat
nhiéu so véi kich thuéc tap tir vung (Chl khoang vai tram).
MJi tir trong tap dir ligu s€ duoc gan vei 1 véc to trong
khong gian va cac tir co6 cung ngit canh sé& dugc dat gan
nhau trong khong gian vec to [12]. Ngoai ra, khi chia vin
ban thanh cac doan c6 kich thuéc bang nhau, mot sb doan
khong c6 du kich thudc co thé duoc dém vao mot so tir
trong dé cho du kich thuéc quy dinh. Cac ky thuat xur ly
nay gilp cho doan védn ban co thé duoc biéu dién bang
mot ma tran s gidng nhu cac hinh anh va c6 thé ‘ap dung
phuong phap CNN trén cdc dit ligu nay. Mot so nghlen
ctru dién hinh vé phan tich van ban sir dung k¥ thuat nay
la cac nghién cuu [12, 23], trong d6 céc tic gia da s dung
mang no ron tich chap dé nhan di¢n dic diém gigi tinh va
ngdn ngir cua tac gia cua cac bai viét mang xa hoi Twitter
va cho két qua kha quan vé kha nang ung dung CNN
trong xu ly van ban.

Bén canh viéc sir dung tap nhdng tir, cac tap nhing ky
tu ciing dugc tng dung kha rong rai, dién hinh 1a nghién
cau [24], trong d6 tac gia nghién cau sir dung mang no
ron tich chap trén cac cum ky tu dé nhan dién dic diém
tac gia cua cac bai viét ngan.

lIl. PHUONG PHAP

Tuong tu mdt s6 nghién ctru trudc day vé tng dung
CNN cho xtr 1y vdn ban, nghién ctu nay ap dung ky thuat
tap nhung tir dé tao véc to tir va tlen hanh chia van ban
thanh cac doan déu nhau (dém tir trong cho cac doan thiéu
tu).

Cu thé, cac van ban s& duoc thuc hién tach tir bang
cong cu tach tir c6 san [18], sau d6 chia thanh cac doan co
kich thuéc k tir. CAc tir sau d6 duoc biéu dién biang mot
véc to ¢6 d6 dai e theo ky thuat word embedding. Khi d6,
mdi doan vin ban s& dwgc biéu dién bdi mot ma tran
C € R®*k trong d6 mdi cot twong g V&i mot véc to tir.
Ma tran nay c6 thé duoc sir dung lam dau vao cho mot
CNN. Mang nay sé &p dung cac bo loc tich chap
(convolutional filters) 1a cac cum tir véi sb luong tir khac
nhau. Gia st mot bo loc H € R°*Wdugc ap dung trén
mot phan cua C (tir tr thae i dén tir tha w, ky higu C[i - i +
w -1]), vai w 1a kich thuéc bo loc (cling 1a so tur cua cum
tir). Ma tran két qua O dugc st dung lam dau vao cho ham
sigmoid g, cling véi sb bias b dé tao ra dat trung f; ciia van
ban [24].

O=H.CJi:i+w-1] (1)
fi=g(0+h) )

B0 loc nay ap dung trén cac phan khac nhau c6 thé cua
C s€ tao ra mot ban do dac trung (feature map)

f=1[f, f2 ..., fewsl 3)

Hinh 1 cho thay cau tric mot CNN véi s6 bo loc m =
500 va kich thuéc b loc lan lwot lAw =2, 3, va 4 tir. Luu
y rang sd hang ciia bo loc va cia ma tran dau vao ludn
ludn bang nhau va 1a kich thudc cua véc to tir. Tiép theo,
thao td&c max-pooling over time s& dugc thyuc hién trén cac
ban do ddc trung dau ra. Theo d6, chi ¢6 gié tri Ion nhat
cta mdi ban do dic trung f = max{f} duoc st dung dé lam
dac trung tuong @ng voi bo loc do. Y tudng cua Vigc nay
la lay gia tri quan trong nhat (gla tri lon nhat) ctia méi ban
a6 dac trung. Viéc chi ldy gia tri I6n nhét ciing cho phép
qué trinh ¢6 thé thuc hién trén nhiéu bo loc kich thudc
khac nhau (sb tir khac nhau).
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Hinh 1. Mang CNN cum tr véi cac lép loc tich chdp,
max-pooling, va softmax [23].

Nhu vay, mdi bo loc s& tao ra mot dic trung. Céc dic
trung nay sé ket hop véi nhau thanh mot véc to va cudi
cuing 16p két néi day du (fully connected) softmax s& dugc
st dung dé thyc hién du doan dau ra caa CNN.

Dé t6i uu hod két qua cia CNN ndy, ba tham sb s&
duoc tuy chinh. Pau tién la kich thudc cua cac doan van
ban dau vao. Kich thudc dau vao (tinh theo sé tir) nho qua
s¢ kho dat hi¢u qua, trong khi kich thuéc lon qua lam
giam sb mau va lam tang d6 phwc tap thuc hién. Tham sb
thir hai 1a s6 bo loc m va kich thudc bo loc w. S6 bo loc
I6n s& tang kha ning dai dién, tuy nhién dé dan den trinh
trang qua khép. Kich thudc b loc 16n co thé gilp nam bit
mbi quan hé rong gitta c4c tir, voi diéu kién kich thudc tap
dix liéu phai 16n twong ung [24].

Ngoai ra, cac tap nhing tir s&€ duoc thuc nghiém theo
hai loai la tap nhing tir tao trudc (pre-trained) va tap
nhing tir dugc tao trong qué trinh huan luyén md hinh.
Tap nhing tur tao trude duoc sir dung l1a tap cac véc to tur
da duoc huan luyén trude d6 trén bé dit lidu tiéng Viét thu
thap tir trang Wikipedia tiéng Viét. Tap nhdng tir tao trong
qua trinh huan luyén mé hinh 1a cac véc to tir dwoc huan
luyén dya trén tap dir liéu dugc sir dung trong nghién cau.
IV. THWPC NGHIEM VA KET QUA
A. Dirliéu

Trong nghién ctu nay, ching t6i sir dung tap dit ligu
cua nghlen cu trude day ve nhan digén dac diém tac gia
bai vict dien dan [8] dé tién so sanh két qua. Tap dir liéu
nay duoc thu thap bang cach str dung bg thu thap dix liéu
tu dong (crawler) dé thu thap céc bai viét tir cac dién dan
pho bién ¢ Viét Nam nhu otofun.net.vn, webtretho.com,
tinhte.vn. Do cac bai viét dién dan dugc viét kha ty do va
chtra nhiéu ndi dung nhiéu, cac phuong phéap loc va lam
sach dir liéu da duogc thyc hién nhu di noi ¢ trén. Sau
budc xtr ly va lam sach, tap dir ligu thu thap dugc bao
gom c6 6.831 bai viét tir 104 nguoi ding. Tong cong co
736.252 tir va trung binh 107 tu/bai. Cac bai vict dugc lya
chon la cac bai co it nhat mot thong tin vé dic diém nguoi
viét, co thé dung lam dir li¢u huin luyén cho hé théng. Do
dai cua cac bai viét cling duoc glo‘l han trong khoang tu
250 dén 1.500 ky tu dé loai bo cac bai viét qua ngén hoic
qua dai (bal viét qua dai co thé chira cac doan van ban sao
chép tir cac nguon khac). Bang 1 cho thiy cac thong sb
thong ké vé tap ngir liéu huan luyén.
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Bang 1. Thong ké vé tdp ngit liéu hudn luyén

Dic diém | S6 bai Lép dic diém Ty 1§
tac gia viet

Gi6itinh | 4.474 Nam 54%

Nit 46%

Potudi | 3.017 ft hon 22 21%

Tir 24 dén 27 27%

Nhiéu hon 32 52%

Ving mién | 3.960 Bic 57%

Nam 43%

Nghé 3.453 | Kinh doanh, ban hang 36%

nghi¢p K3 thudt, cong nghé | 31%

Gido duc, y té 33%

B. Két qua va danh gid

Céc thyc nghiém dugc thuc hién sir dung thu vién
Tensorflow. Vi ky thuat Gradient Descent, do chinh xac
duoc tinh toan va so sanh trong 200 vong (epochs) va mo
hinh ¢6 do6 chinh xac tot nhat dugc luu lai @é lam két qua
thuc nghiém.

Céc tham s6 duoc thir nghiém dé téi wu trong céc
khoang nhu sau:

- Kich thuéc dau vao (tinh theo s6 tir): Nho nhat tir
32 cho dén I6n nhat 256 (Mdi lan tang gip doi).

- Kich thuéc bo loc w: Céc bo loc duoc thir nghiém
gdm {1, 2, 3},{2, 3, 4}, va {3, 4, 5}.

-S4 bd loc m: tir 300 dén 1.500. Lan luot mdi bo loc
Ia 100, 200, 300, 400, va 500,

Ngoai ra, hai tham s6 khac cling dugc ap dung dé
tranh vin d& qua khop 1a tham sé drop-out =0,5 va L2
regularization = 0,7. Tap dir li¢u duoc chia thanh hai tap
huan luyén va kiém tra véi ty 1€ tap kiém tra 1a 10%.

Bdng 2. Gid tri tham s6 t6i wu

Tham sb Gia tri tbi wu
Kich thu6c du vao 128
Kich thude b6 loc {3, 4,5}
S6 bo loc 1000
Sé drop-out 0,5
L2 regularization 0,7

Céc tham sé trén duoc thyc hién t01 uu qua cac thyc
nghlem va bang 2 cho thay két hop tét nhit cua cac tham
SO.

Bang 3 cho thay két qua nhan dién trén tap kiém tra
v6i bo tham s6 t6t nhét trong cac trudng hop:

- Mang no ron tich chap tir véi tap nhang tur tao
trudc (WCNN Pre-trained).

- Mang no ron tich chép tir véi tap nhing tur tu
huan luyén (WCNN Self-trained).

- Thuat todn hoc may truyen thong SVM trén tap
dac trung day du (két qua lay tir nghién ciu
trudc trén cung tap dir liéu [8])
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Bang 3. Két qua thiee nghiém

Dic diém WCNN WCNN SVM
tac gia Pre-trained | Self-trained Full
Gi6i tinh 92.17 93.96 91.72
D6 tudi 72.36 72.95 71.26
Ving mién 84.34 84.85 84.28
Nghé 62.07 62.23 61.43
nghiép

Két qua & bang 3 cho thiy phwong phdp méi co két
qua t6t hon phuong phap hoc may truyen théng cé két qua
t6t nhat ciia nghién ciru trude 1a SVM khi thuc nghi¢m
trén cung tap di liéu. Két qua nay cho thay tiém ning cua
phuong phép, dac biét la kha nang t6i uu hon nira do hé
thong cac tham sb cua phuong phap da dang va cé nhiéu
anh huong dén két qua nhan dién.

Déi véi viéc sir dung céc tap nhlng tir khac nhau, tap
nhidng tir tu huan luyén cho ket qua t6t hon tap nhdng tir
duoc huan luyén tir trude. Diéu nay c6 thé duoc giai thich
do tap nhang tir tw huan luyén s& c6 kha nang phan anh sat
thuc méi quan hé gifta cac tr trong tap dix ligu hién tai
hon. Mac du vay, két qua trén tap nhang tir duoc huan
luyén trude cling van c6 do chinh xac cao hon phuong
phap hoc may truyén thong. Ngoai ra, viéc sir dung tap
nhang tir huan luyén trude con duge xem la phuong phap
doc 1ap dir liéu hon khi cac véc to tir dugc tao mot cach
déc lap vai tap di liéu dugc dung trong nghién cuu.

V. KET LUAN

Trong nghién ctru nay, chung t6i da trinh bay phuong
phap st dung hoc sau dya trén mang no ron tich chip dé
xac dinh dic diém tac gia van ban tiéng Viét. Pay la
phuong phap co nhleu su khéc biét so véi cac phuong
phap hoc may truygn thong khi &g dung trong xtr 1y vin
ban va chua c6 nhiéu nghién ciru trong linh vuc nhan dién
dic diém tac gia van ban, dic biét 1a doi voi van ban tiéng
Viét.

Céc két qua thyc nghiém cho thay do chinh xac nhan
dién khi st dung phuong phap nay tot hon so v6i phuong
phap hoc may truyen thong da duoc thuc nghiém cho két
qué tot nhat trén cuing tap di liéu 1a SVM.

Huéng phat trién t‘lep theo c6 thé 1a tién hanh cac
nghién cuu trén loai dau vao khac nhu tdp nhing ky tu
hogc tap nhing cac cp ghép n ky tu (n-grams) thay vi tap
nhlng tr. Cac loai dau vao nay ciing da dugc thir nghi¢m
trén cac ngdn ngir khac va cho két qua khd quan, nhung
chua duoc thir nghi¢m trén ngon ngir tiéng Vigt. Ngoai ra,
c4c tham s6 ctia mang no ron tich chap cing can duoc bd
sung va mo rong khoang khi thyc hi¢n t6i wu nham tim ra
bo tham s6 t6t nhat. Do viéc huan luyén trén mang no ron
tich chap la mot hoat dong tiéu tén tai nguyén va thoi
gian, nghién ctru nay chua thuc hi¢n t6i wu mot cach trigt
dé céc tham sb cua thuat toan.
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AUTHOR PROFILING FOR VIETNAMESE
TEXT USING DEEP LEANING

Abstracrt: Author profiling is the task of identify the
characteristics of authors such as gender, age, etc. only
based on analysis of their texts. This paper show reseach
on author profiling of Vietnamese texts using deep
learning based on Convolutional Neural Networks
(CNN). The experiments were conducted on the datasets
which was experimented in the previous research on
author profiling of Vietnamese texts [8]. The experiments
show that the new method has better results than the
traditional machine learning methods such as SVM
(Support Vector Machine) and Random Forest on author
profiling task.

Keywords: deep learning, convolutional neural network,
author profiling.
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TRONG TRUYEN THONG D2D
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Tom tdt: Vi su gia tang nhanh chong vé sé luong
thiét bi cAm tay (dgc biét 1a di¢n thoai thong minh), mang

dong truyén thong dan khong thé dap ung dugc nhu
Cau vé dung luong téc do ngay cang cao hay d¢ tré yéu
cau ngay cang thap. Trong béi canh nay, truyén thong
gitra thiét bi vai thiét bi (D2D) dugc xem 1a mot cong
nghé hiéu qua trong viéc ting hiéu qua phd va giam tai
bang cach giam luwu lugng dit lidu di dong trong mang di
dong. Tuy nhién, dé dat dugc nhiéu loi ich, truyén théng
D2D phai str dung nguon tai nguyén maot céch linh hoat.
Diéu nay dan dén nhiéu gita truyén théng D2D va truyén
thong di dong. Trong bai bao nay, ching tdi thuc hién
phan tich, danh gia hai phuong phap quan ly nhiéu: st
dung ving han ché nhidu va st dung ving ngin chan
nhiéu giira nguoi ding D2D va nguoi dung di dong ap
dung cho duong xubng dudi kich ban mang di dong téi
sir dung tan s6 mot phan (Partial Frequency Reuse - PFR)
trén kénh pha-dinh Rayleigh. Két qua md phong bang
cong cu Matlab cho thay tinh hiéu qua cua timg phuong
phap quan ly nhidu qua viéc cai thién dugc dung luong
hé théng khi so sanh véi phuong phap thong thuong.

Tar khoa: Mang truyén théng D2D, quan ly nhiéu,
phan bé tai nguyén, U-D2D, SINR.

l. GIOI THIEU

Trong thap ky qua, luu lugng dit ligu di dong da tang
Ién dang ké. Dy bao trong mot vai ndm t6i day, su gia
tang nay s& tiép tuc va nhiéu gap nhiéu lan hon nita [1],
diéu nay cho thay tai trong mang di dong Vvoi kién trac
truyen théng s¢ tang 1én va dan khong dap g duoc nhu
cau dat ra. DPé dap ung tdi luu luong ngay cang tang,
truyén thong gitra thiét bi voi thiét bi (D2D) [2], [3] da
duoc de xuat. Truyen théng D2D ngay cang thu hat dugc
su quan tam tir gidi hoc thuat t6i cac nganh cong nghlep
Ién nham giai quyét mot loat cac van dé cip bach ma
mang di dong thong thuong dang gdp phai nhu qua tai vi
Su gia tang nhanh chéng cua cac thiét bi di dong hay
khdng con phu hop véi mot sb doi hoi vé do tré cua cac
dich vu mai.

Nhléu nghién curu da chung minh sy quan trong cua
truyén thong D2D trong cac mang thé hé tiép theo
(NGNs) [4], [5] Céc két qua dua trén phan tich va md
phong cta cac nghién ciu nay cho thay nhiing loi ich
vuot troi cho cac tng dung nhu giam tai va tré cho mang

Tac gia lién hé: Nguyén Thi Yén,
Email: nguyenthiyen.nty281182@gmail.com )
Dén toa soan: 7/2019, chinh stra: 8/2019/2019, chap nhan dang: 8/2019.
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té bao, tang dung lugng kénh hay ma rong ving phi song
[61, [7]..

Vé co ban, truyen thong D2D duogc chia thanh hai
huéng chinh la truyén thong D2D sir dung chung dai tan
s Véi truyén thong di dong (In band) va truyén thong
D2D sir dung khac dai tan 50 V6i truyén thong di dong
(Out band). Trong do6, truyén théng D2D Inband duoc
chia thanh 2 loai la Underlay (U-D2D) va Overlay (O-
D2D). Hinh 1 miéu ta sy khac biét giira hai phuong phap
truyén thong D2D.

Underlay Overlay
2 D2D D2D D2D
8
2 S,
Phd di dong Phé di dong
pol
e (Truyén thong di dcfmg) ( Truyén thong D2D )

Phé di dong Phé ISM

Hinh 1. Hai phuong phép truyén théng D2D

Pé c6 thé dat dwoc hiéu suat Ve dung lugng kénh,
phuong phép dya trén tai str dung tan s6 dwoc xem la c6
hiéu qua nhat. Truyen thong D2D Inband- Underlay khéng
phai la mot ngoai I¢. Ngu0n tai nguyen cuthé la cac kénh
tan sé dwoc tan dung toi da dé cap phat cho truyen théng
D2D. Trong thyc té, truong hop cap lién két D2D dung
chung tai nguyén véi nguoi dung mang di dong (CUE) s&
gay ra nhiéu [8]. Trong nhitng ndm vira qua, nhiéu thuat
toan da dwoc dé Xuat dé giai quyét van, dé nay. Cac
phuong phap chu yeu dugc su dung la didu khién cong
Suat va dya trén chat lugng kénh truyén [9], [10]. Muc
dich cudi cung la lam sao t6i da duoc thong lugng cua hé
théng ma van dam bao duoc mirc SINR cho nguoi dung
di dong. Mot s6 nhom tac gia dé xuat mot giao thic mai
nhu duoc dé cap ¢ [11].

Trong bai bao nay, ching t6i nghién ctu va danh gia
hai phuong phap quan ly nhiéu trong truyén thong D2D
khi xem xét dén anh huong cia moéi truong truyen lan
trong khong gian ty do: phuong phap quan ly nhiéu st
dung ving han ché nhiéu (ILA) va phuong phap quan ly
nhiéu str dung ving ngan chan nhiéu (ISA). Hai phuong
phap nay déu c6 chung y tuong xay dung cac ving han
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CAC PHUONG PHAP QUAN LY NHIEU TRONG TRUYEN THONG D2D

ché nhiéu cho thiét bi D2D dau cudi. Biém khéc biét cua
hai phuong phép nay chinh 1& m hinh tinh todn ban kinh
cua vung quan Iy nhiéu. Sau do, nhirng nguon tai nguyen
sir dung cho nguoi dung di dd6ng nam trong ban kinh vung
nay s& duoc loai bo ra khoi danh sach co thé Cap phét cho
truyén théng D2D. Cudi cung, hiéu ning hé thong dugc
danh gia dudi tac dong cia kénh pha-dinh Reyleigh.

Phan con lai cua bai bao dwoc to chirc nhu sau: trong
phan I, ching t6i miéu ta md hinh, hoat dong cua h¢
thdng truyén thong D2D. Trong phan IlI, IV chung toi
trinh bay cu thé vé cac phuong phap quan ly nhiéu st
dung vung han ché nhiéu (ILA) va _phuong phap quan Iy
nhiéu su dung vung ngan chan nhiéu (ISA). Phan V giéi
thiéu vé cac két qua mod phong va phan tich danh gia, so
sanh hiéu nang ciia cac phuong phap quan Iy nhidu. Cubi
cting, két luan bai bao s& duoc trinh bay trong phan VI.

1. MO HINH HE THONG TRUYEN THONG D2D

Trong phan nay, ching tdi s& gisi thiéu ngin gon vé
mo6 hinh h¢ thong cua truyen thong D2D va co s6 ly
thuyét cua cac phuong phap quan ly nhiéu dugc nghién
clu.

A. Mb hinh hé thang truyén théng D2D

Chung ta xét m6é hinh mang gom M nguoi dung di
dong (CUE) va mot cap truyén thong D2D. Ching duoc
phan bé mot cach ngau nhién trong té bao va chju su quan
ly cia BS. Nhu c6 thé thay trong Hinh 2, nguoi truyén
D2D (TUE) truyén di liéu & mac ning luong P, toi
ngudi nhan D2D (RUE). Khoang cach tir BS dén TUE va
RUE lan luot la d va d,. Khoang cach gitta TUE va
RUE la L. TUE dugc dat trong vung pht Z, ¢6 ban kinh

I, , RUE duoc ddt trong vung phi z, ¢6 ban Kinh, .

AR

— Truyén di ligu
— = Nhiéu

Hinh 2. M6 hinh hé théng truyén théng D2D

Chung t6i gid st chi ¢ K trong tong s6 M CUE chia
sé tai nguyen cho truyén thong D2D. Tin hi¢u tar BS ldc
nay s& gay nhiéu cho cap truyén thong D2D. DPong thoi, K
CUE bi anh huéng nhiéu tur cap truyen thong D2D. Vi
vay, viéc BS quan ly nhidu gitra truyén thdng D2D va
mang di dong la réat can thiét. Quy trinh dé han ché nhiéu
trong phuong phap nay dugC mo ta nhu sau. Pau tién, BS
han ché nhicu giira truyén thong D2D va mang di dong
bang céach sir dung phuong phap ving han ché nhiu. S&
khéng c6 CUEs nao sir dung cung tai nguyén véi ngudi
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ding D2D trong cac khu vyc z, va z,. Cudi ciing, BS

quyét dinh cac nguon tai nguyén th|ch hop cho nguoi
ding D2D, nhiam cai thién thong lwgng mang.

B. Hoat déng cua hé thong truyén thong D2D

Truyen thong D2D dugc md phong dudi kich ban
mang té bao gom 3 tram nhu Hinh 3. Mang di dong su
dung OFDMA két hop véi cong nghé tai sir dung tan sb
mot phan (PFR) [13]. PFR dugc nghlen ctiu trong mang
dwa trén OFDMA dé khic phuc cac van dé nhiéu dong
kénh. Trong PFR, viing phu cua tram goc dugc phan chia
thanh ving trung tdm va vung bién, cac té bao st dung
chung tan s6 cho ving trung tam va sir dung cac tan so
doi mot khac nhau cho viing bién va khac véi ving trung
tam. Trong mdi ving pha caa mot tram, ngudi dung 4]
trung tam c6 thé sir dung céc kénh con trung tam va bién,
trong khi nguol dung bién chi ¢ thé str dung cac kénh
con ung voi vung bién. Do do, su can thlep gitra cac té
bao ddi véi ngudi ding di dong va ngudi dang D2D ¢
thé gan nhu dugc loai bo va thong lugng hé thong dugc
cai thién.

:I Kénh con
I: Kénh con
]

Kénh con

Hinh 3. Hoat déng cia hé théng truyén théng D2D

Chung t6i xdc dinh thong lu’ong bang cach ap dung
cong thic Shannon [12]. Déi voi mang di dong co chura
cap truyén thong D2D, dung lugng mang bing tong dung
luong cua truyén thong di dong (c,) va truyén thong

D2D (C,):

Cou =C. +C, €

total

Trong do, C_va C, dugc tinh nhu sau:

C, :zK:|ogz(1+ SINR; )+ MZK log, (1+SINR;) ~ (2)

i-1 =1

C, =Klog, (1+SINR,) @)

Véi, SINR;; la SINR cia CUE; chia s¢ tai nguyén
vGi nguoi dung D2D, SINR; la SINR cua CUE; khong
c¢6 nhiéu vai truyén thong D2D va SINR, la SINR cua
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