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TOM TAT

Tom tat: Mic di nhu cau phép ly cua xa hoi ngay mét cao, hé théng phap luat caa Viét Nam van
con nhiéu diém chong chéo, lién tuc thay d6i, gay khé khan cho viéc tiép can, ap dung, str dung
va thyc thi phap luat. Ngay nay véi su phat trién nhanh chong cua cac ki thuat hoc may dic biét
la ky thuat st dung mang noron nhan tao, nhiéu tng dung thdng minh di ra doi va gidp ich rat
nhiéu cho cudc séng con ngudi. Trong gidi han caa mot khoa luan tét nghiép cua sinh vién, dé tai
nghién ctiu giai quyét bai toan dit ra 1a xay dung chuong trinh c6 kha ning phat hién cac cau luat
giao thdng c6 hinh thai khac nhau nhung biéu hién y nghia giéng nhau. Hudng tiép can chinh dé
giai quyét van dé la sir dung k¥ thuat noron nhan tao trong hoc may. Cach thuc tién hanh thyc
nghiém cua dé tai phd hop dé ching minh tinh kha thi ctia phuong phap va cé duoc nhitng két
qua bude dau kha 4n twong, ma ra trién vong cho cac ng dung chit luong cao trong Xt ly céc
van dé phap ly.

Tir khoa: Mang noron, xur ly tiéng viét, luat giao théng



SUMARY

Sumary: Nowadays, the demands for legal services in our society are rising sharply. However,
the legal system in Vietnam is still greatly overlapping and constantly changing, which creates
considerable difficulties for people in accessing, applying and using the law for legitimate
reasons. Today, with the rapid development of machine learning, especially the technical uses of
artificial neural network, many smart applications were born and became very helpful for human
life. Within the scope of a graduation paper for the bachelor degree, this research aims at
studying related knowledge and building a program having the capacity to detect the traffic law
sentences which are in different morphology but express similar meaning. The main approach to
achieve these aims is to use techniques in machine learning artificial neurons. Experimental
methods proposed in this research are suitable for proving the method. Initial results are rather
impressive, opening up prospects for high quality applications in handling legal issues.
Keyword: Artificial neural network, Vietnamese processing, traffic law



LOI CAM DOAN

T6i xin cam doan nhitng déng gop trong khoa luén dugc trinh bay mét cach chinh xac va
trung thuc, tat ca cac tai liéu tham khao, cdng trinh nghién ctu cua ngudi khac duoc sir dung
trong dé tai déu duoc ghi rd ngudn, duoc liét ké tai cht thich duéi mdi trang va duoc dat trong
danh muc céc tai liéu tham khao cua khoéa luan.

Nhiing cai tién, dong gop trong phuong phép, k¥ thuat lap trinh ciing nhu ma ngudn cua
chuong trinh thyc nghiém tu thiét ké khdng cé su sao chép cong trinh cua nguoi khéc. Néu nhu
nhitng gi toi néi trén day 1a trai sy that, toi xin chiu hinh thic ky luat cao nhat ciia nha truong.

Ha Noi, ngay 30/4/2015

Sinh vién

Nguyén Ha Thanh



LOI CAM ON

Trudc tién, em mudn gii 101 cam on sdu sic nhat dén thay Nguyén Viét Ha, thay Nguyén
Lé Minh d3 goi ¥ cho em mét huéng nghién ctu rat thd vi va tan tinh huéng dan, dua nhitng 10
khuyén va kinh nghiém quy bau cho em trong trong qua trinh thuc hién khéa luan.

Em ciing xin bay to ldi cam on sau sic dén céc thay la tac gia dé tai "Nghién ctu phat
trién mot sé san pham thiét yéu vé xu If tiéng noi va van ban tiéng Viét" (VLSP), nhimng nguoi da
tao nén méng quan trong cho viéc tiép can xir ly ngdn ngir tiéng Viét.

Em xin dugc gui 10i cam on tGi cac tac gia cua cac bai bao, nghién cuu cé lién quan.
Trong khoa hoc ndi chung va trong khoa hoc may tinh néi riéng, khong c6 phuong phap, cach
thirc nao 1a tuyét dbi téi wu nhung nhd sy nghién ciru nghién tic va tan tm cua cac tac gia, cac
cach tiép can, xir Iy van dé trong cong trinh nay da hoi tu nhanh hon t&i cach tiép tan hiéu qua
trén thé gisi hién nay.

Ha Noi, ngay 30/4/2015

Sinh vién

Nguyén Ha Thanh
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CHUONG 1. MO PAU VA PAT VAN PE

1.1. BOI CANH NGHIEN CUU

X& hoi cang phat trién, chat luwong cudc sdng cua con ngudi ngay cang dugc nang
cao thi nhu cau sir dung phap luat cia cac ca nhan, to chirc ciing theo d6 ngay mot gia
tang. Trong hién phap nudc Cong hda x& hoi chu nghia Viét Nam nam 2013, ché dinh vé
quyén con nguoi, quyén nghia vu co ban cua céng dan da dugc dua tir chuong 5 1én
chuong 2 (so véi hién phap nim 1992), diéu d6 mét lan nira cho thay vi tri va vai trd cua
phap luat trong doi song thudng ngay dang dan dugc khang dinh, mot x4 hoi hoat dong
theo phép luat 1 co s& cho mdt sy phét trién nhanh va 6n dinh.

Dé cd thé st dung va ap dung phap luat, nhitng ngudi 1am trong nganh phai doc rat
nhiéu va lién tuc cap nhat cac thong tin tir cac van ban phap luat méi duoc théng qua. Cac
van ban phap luat ra doi sau c6 hiéu lyc thay thé, phu dinh hoic bo sung cac vin ban
trude do, viéc nay hién nay dién ra rat thuong xuyén va lién tuc gay tré ngai lon cho
nhitng ngudi hoat dong phap ly. Nhimg nguoi di hanh nghé 1au nam ciing khong dam tu
tin nhitng gi minh biét vé mot van dé phap Iy con ding nira hay khong néu nhu ho da
khong tra cau van dé nay trong mot thoi gian dai. Bén canh d6, do co ché bao hién cua hé
théng phép luat Viét Nam con nhiéu bat cap cho nén van con nhitng diém chong chéo
mau thuan giita cac vin ban quy pham phap luat. Tai thoi diém khoa luan nay dugc hoan
thanh, cac van ban quy pham phap luat vé thué da va dang lién tuc duoc sira doi. Thoi béo
kinh té Sai Gon c6 doan viét: “/...] “Ma trdn” cdc vin ban vé thué da tao ra hé thong vin
ban quy pham phéap ludt chong chéo, chap vd va gdy khé khén 16n cho doi twong thuc
hién. Chang han, dé biét quy dinh nao cua Ludt Thué TNDN con hiéu lyc thi hanh va quy
dinh cy thé nhur thé nao, déi tirong thiec hién phdi so sanh Ludgt Thué TNDN ndm 2008,
Lugt Sita doi, bé sung mét sé diéu cia Lugt Thué TNDN ndam 2013, Ludt Sira déi, bé sung
M6t sé diéu tai c&c lugt thué nam 2014, cdc nghi dinh va théng tw tirong ting, trong dé cé

ca nghi dinh siza nhiéu nghy dinh va théng tw siva nhiéu thong tu’.[...]l”

! http://www.thesaigontimes.vn/125339/Ma-tran-van-ban-phap-luat-ve-thue. html

1



Véi nhitng thanh tuu rit dang ké cua cac huéng nghién ciu Tri tué nhan tao nhu
Hoc méy, Xir Iy ngdn ngit tu nhién trong nhitng nim gan day, viéc ap dung Cong nghé
thong tin dé xir Iy cac van ban Luat hira hen s& tao ra duoc mét cudc cach mang vé
phuong phap tim kiém phuc vu cho viéc soan thao, sir dung, ap dung va thyc thi phap
luat. Cac hé thdng thdng minh con c6 thé gitp phét hién ra nhitng diém mau thuan, chong
chéo trong hé théng phap luat ciing nhu cung cap kién thirc chuyén gia dé giai quyét mot
véan dé phap luat.

1.2. NHIEM VU CUA KHOA LUAN

Trong giGi han cua mot khoa luan tét nghiép cuaa sinh vién, noi dung nghién ctu
tap trung giai quyét mot bai todn nho lién quan dén xir 1y van ban luat. Trong mot hé
thng vin ban phap luat chong chéo (vi du nhu hé thdng cac quy pham vé thué trong phan
trueéc), s& ¢6 nhirng cau luat trong cic vin ban khac nhau, duoc viét theo céch sap xép tir
khac nhau nhung lai mang y nghia dong nhat. Viéc phat hién ra dwoc nhitng cap cau co
tinh chat nhu vay s& 1a co sd cua rat nhiéu cac tng dung xir ly phap luat sau nay. Nhiém
vu cua d¢é tai 1a khai quat co so ly thuyét, ké thira cac nghién ctru da cd, dé xuat giai phap
va xa@y dung dugc mot chuong trinh c6 kha nang phéat hién dugc nhirng cap cau luat nhu
vay trong mot ngir canh duoc gigi han 1a cac quy pham phap luat quy dinh vé giao thong
Viét Nam. Pong gop cua dé tai co thé dugc sir dung cho cac ung dung gop phan ting kha
nang tiép can cac quy dinh vé giao thdng cho moi ngudi, ting toc do tim kiém nhiing diéu
luat lién quan dén cong viéc cua cac luat su, tham phan, nhitng ca nhan, t6 chitc dang ap
dung, thi hanh, st dung phép luat va phét hién su chong chéo trong cac vian ban lut.

Hudng tiép can chinh dé giai quyét van dé 1a sir dung k¥ thuat noron nhan tao
trong hoc may. Cu thé, cdng trinh sir dung hai mang noron thuc hién hai nhiém vu chinh,
mét 1a vector hoa c4c tir va hai 13 phét hién sy dong nghia cia cac cau luat duoc viét
dung chinh ta véi cau tric sip xép tir ngau nhién. Cong trinh cha yéu hoc tap ¥ tuong caa
Richard Socher, Andrej Karpathy, Quoc V. Le*, Christopher D. Manning, Andrew Y. Ng.
trong bai bao Grounded Compositional Semantics for Finding and Describing Images
with Sentences. Péong gop cua cong trinh 1a dé xuat duoc mot bai toan cé ¥ nghia thuc
tién va xay dung dugc mot hé théng hoat dong mot cach twong ddi hiéu qua vai dit lidu 1a
tiéng Viét dya trén nhitng cong cu, nghién ciru da c6 trude d6 va mot sb cai tién vé ky
thuat.



1.3. CAC NQI DUNG CUA KHOA LUAN

Khoa luan duge trinh bay trong 5 chwong nhiam cung cap mét cai nhin tong thé vé
bdi canh nghién ciru, ¥ nghia cua dé tai, cac co sé ly thuyét co lién quan, quy trinh, két
qua tién hanh thuc nghiém va mot sé so sanh véi cac cong trinh da co trén thé gidi.

Chuong md dau ndi vé ¥ nghia, vi tri cua dé tai trong béi canh chung xét trén
phuong dién xu huéng phét trién cua xa hoi ciing nhu xu huéng phét trién cua cac ky
thuat Tri tué nhan tao ma cu thé ¢ day 1a Hoc may. Phan cudi chuong tom tat bb cuc cua
khoa luan nhiam gidp cho cac thay c6, cac ban va cac em dé& theo ddi, tién cho viéc danh
gia, doi sanh va tham khao.

Chuong 2 néu ra nhimng co sé |y thuyét quan trong co lién quan dén dé tai. Pau
tién 1a nhitng Iy thuyét vé mang noron nhan tao, phan nay nham cung cip cho nhiing
ngudi doc khong cing chuyén nganh co6 thé dé dang nam bat duoc ¥ tuéng va tiép tuc
hiéu dugc nhitng phan tiép theo cua khoa luan. Tiép dé la cach thac sir dung va huan
luyén mang noron, phuong phéap truyén sai sé6 nguoc va cap nhat trong sé mang bang giai
thuat Gradient descent va cai tién k¥ thuat cua n6 (Stochastic gradient descent). Cudi
chuong 2 khoéa luan trinh bay mot s6 dic diém caa ngdn ngit tiéng Viét, d6 1a mot trong
nhitng co s& quan trong dé giai thich phuong phap va phén tich két qua thuc nghiém.

Chuong 3 cua khoa luan néi vé phuong phap duoc dé xuat dé giai quyét bai toan
thue nghiém cu thé 1a sir dung mang noron nhan tao dé phat hién cac cau luat mang cing
y nghia. Trong chuong ndy, bai toan thuc nghiém duoc phat biéu mot cach rd rang, chinh
X4c bang ngdn ngir tu nhién, ngdn ngir ky hiéu va c6 vi du minh hoa. Tiép d6 1a nhiing
nghién ciru dugc ké thira va phuong phap duoc dé xuat dé giai quyét bai toan cu thé ddi
Vvé6i céc cau luat giao thdng Viét Nam. Sau d6, phan cubi chuong néu ra nhitng danh gia
so bo vé phuong phap trén phuong dién nhimg diém manh, han ché va nguyén nhan cua
ching.

Chuong 4 md ta lai quy trinh va céach thic thuc nghiém bao gom céng cu, moi
truong, dir liéu va phuong phap té chic thuc nghiém. Sau do, cac két qua cua thyuc
nghiém dugc trinh bay bang bang thong ké va mét s vi du trong tap kiém thir. Cudi cling
cac két qua thuc nghiém duoc phén tich, danh gia mot cach tong thé dua trén dinh luong
va dinh tinh dé r(t ra nhiing diém da dat dwoc, nhitng diém con han ché va hudng giai
quyét cac han ché do. Pé tai cd néu 1én mot sb cac két qua cua nhitng nghién cau 6 lién
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quan dé thdy duoc chat lugng cua phuong phap dé xuét trong cong trinh. Théng qua so
sanh, co thé thay duoc két qua kha quan budc dau ctua phuong phap duoc dé xuat.

Chuong 5 tong két lai toan b nhimg gi da dugc 1am rd trong khoa luan mot céach
¢ dong va suc tich nhat, phuc vy cho viéc danh gia tong quan ca dé tai va hd tro viéc tra
ctru dbi voi nhimg ngudi quan tim dén dé tai nghién ciru. Chuong nay tom luoc lai cac
noi dung vé xuat x{r caa bai toan, cac phuong phap va két qua thuc nghiém, két luan lai
nhitng ¥ nghia va tiém ning cta két qua nghién ciru. Sau d6, cac mat manh, diém han ché
cua khoa luan dugc néu ra va cudi cung 1a cac hudng nghién ciu tiép theo dé giai quyét
nhitng van d& con ton tai va nang cap cong trinh.



CHUONG 2. COSOLY THUYET

2.1. TONG QUAN VE MANG NORON NHAN TAO

Xay dung va st dung mang noron nhan tao la moét ky thuat trong Hoc may
(Machine learning) né cé thé danh gia, tién liéu duoc gia tri dau ra caa cac bo dit liéu co
dau vao chua biét truéc. Mang noron nhan tao duoc tao nén tir cic noron (cac nut tinh
toan) co lién két véi nhau thong qua cac dudng truyén tin hiéu co trong s, tiy vao dit liéu
str dung trong huan luyén mang noron ma cac trong sé nay dwoc cap nhat va hinh thanh
nén dic trung riéng cua mang noron d6. Khi mang noron da duoc huan luyén thanh cong,
nd c6 kha ning lam viéc voi cac dix liéu cung loai vai dir lidu da dugc huan luyén nhung
v6i dau vao chua biét trugc. Mang noron nhan tao duoc phat minh dya trén y tuéng caa
mang noron sinh hoc (hé théng than kinh trung wong cua dong vat, chi yéu la ndo bo).

Gidi thiéu so luoc Vé mang noron sinh hoc, day 1a cau tric dugc cau tao phuc tap
nhung ta quan tim dén ba thanh phan chinh 1a Soma, Dendrite va Axon. Soma la nhan
ctia noron, chiu trach nhiém chinh cho viéc tinh toan va phéat ra nhirng xung than kinh.
Dendrite va Axon 1a cac day dai va manh, 1am nhiém vu dan truyén xung than kinh, day
cling 1a 1y do tén goi “day than kinh” dugc ra doi. Hai loai day nay khac nhau & chd
Dendrite truyén cac xung dién cho nhan Soma xu ly con Axon truyén cac xung dién tur

nhan di ra néu nhu dién thé trong nhan vuot qua mot ngudng nao do.

S

Derdrite

Hinh 2.1. Mang noron sinh hoc
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Hiéu mot cach don gian, noron hoat dong bang cach lay tong cac xung dién nd
nhan dugc va phét ra mot xung dién khac néu nhu dién thé trong noron vuot mot ngudng
nao d6. Cac xung dién truyén giita cac noron thong qua cac khép c6 tinh truyén khac
nhau. Cac khép manh c6 kha ning truyén théng tin rat dé dang trong khi cac khop yéu
lam can tré thdng tin truyén qua.

Puoc lay cam hing tir mang noron sinh hoc, mang noron nhan tao ciing c6 ciu tao
va cach hoat dong tuong tu nhu vay.

Weights
Inputs —~
Xy ———{wy )
N ~__ Qutput
o Neuron j h Y!'
Y = Wi <y

—~
4'4(@/' Summations Transfer function

Hinh 2.2. Mang noron nhan tao

MJi thanh phan tinh todn (noron) trong mang noron nhan tao ciing c¢6 cac cira ngd
nhan thdng tin giéng Dendrite va Axon. Thong tin duoc truyén gitra cac noron nay la céc
s6 thuc, trén mdi méi nbi cd mot trong s6 khac nhau dé md phong tinh truyén cia mang
noron sinh hoc. Tai mdi noron, cac tin hiéu dau vao duoc cong don va truyén qua ham
kich hoat, ham kich hoat dong vai tro tao ra mot ngudng tin hiéu cho noron nhan tao. Khi
tong cua cac kich thich dau vao thoa man diéu kién vé do 16n, noron nhan tao méi c6 thé
phét tin hiéu sang noron ké tiép n6 o 16p tiép theo véi mot cuong do dugc kiém soat. Cac
ham kich hoat phai thoa mén 3 diéu kién:

- Cé tinh don diéu
- Bi chan trén va chan dudi
- Co tinh lién tuc va tron

Cac ham kich hoat duoc ding trong mang noron nhan tao duoc trién khai trén may
tinh con phai thoa man dac tinh 1a don gian trong viéc tinh dao ham, thong thuong cac
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ham kich hoat dwoc st dung 13 Ham ngudng, Ham tuyén tinh timg doan va cac ham
Hyperbolic. Trong cong trinh s dung ham tanh (thuoc ho ham Hyperbolic). Cong thirc
cua ham tanh(x) nhu sau

e* — 7%

tanh(x) = m

Pao ham ciia ham tanh(x) dugc tinh rat don gian bai cong thic:

d
atanh(x) =1 — tanh?(x)

2.2. SUDUNG VA HUAN LUYEN MANG NORON NHAN TAO

Theo Giéo trinh tin hoc co s¢ cua thay Pao Kién Qudc va thdy Trwong Ninh
Thuan, viéc xir Iy thong tin trén mdy tinh khong lam tang lwong tin ma chi huéng hiéu
biét ctia con ngudi vao nhiing khia canh hitu ich trong hoat dong thuc tién?. Do do6 viec xu
ly thdng tin trén may tinh cé thé quy vé cac ham tinh toan c6 dau vao la cc thong tin da
biét va mot dau ra 1a nhitng thong tin c6 thé suy luan duoc va phu hop véi nhu cau sir
dung ctia con ngudi. Trong tap hop tat ca cac bai toan xu ly di lidu, ton tai nhitng bai toan
c6 ham tinh toan don gian va c6 thé cho ra chinh xac dau ra ddi véi cac dau vao tuong
ng, vi du nhu cac bai toan giai phuwong trinh da thirc, bai todn tinh luong tir s6 ngay cong
hay bai toan chuyén d6i tién té. Ton tai song song véi nd 1a nhitng bai todn ma chi phi dé
tim ra mot ham tinh toan chinh xac véi moi dau vao qué Ion so véi nang luc hién tai caa
may tinh va con ngudi, vi du nhu cac bai toan vé nhan dién chir viét tay, nhan dién khudn
mit, du doan ung thu hay cac bai toan xtr ly ngdn ngir tu nhién phuc tap. Bé giai quyét
phan nao cac bai toan nay, khoa hoc vé phuong phap tinh ra doi véi nhiém vu tim duoc
ham tinh toan xap xi da tot so véi ham tinh toan chinh xéac, cac ham nay goi la ham gia
thiét (hypothesis).

Mang noron nhan tao néu xét trén phuong dién xu 1y thong tin ciing 1a mot ham
tinh todn véi dau vao va dau ra xac dinh, ban dau c4c trong sb giira cac lién két noron
dugc tao ngau nhién nén khi mot dau vao bat ky duogc truyén cho mang noron, két qua
dau ra s& 1a mot gia tri ngdu nhién. C4u tric mang noron nhan tao wu viét & chd, nd cé thé

2 Gi4o trinh tin hoc co s - Pao Kién Quédc, Truong Ninh Thuan 6-2010
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tu dong cap nhat cac trong sb lién két dé xap xi ham tinh toan gan ding voi mot tap dix
licu duoc biét trude (goi 14 tap dit liéu hoc). Trong qua trinh thay d6i trong sé nhu vay,
mang noron s& hinh thanh ra nhiing luat xt Iy dit liéu c6 kha ning du doan két qua dau ra
v6i mot dau vao nd chua ting biét truée. Cach thirc hoc cua may véi mang noron nhan
tao c6 diém tuong dong véi cach thirc hoc ciia con ngudi va cac loai dong vat khac do 1a

sir dung kinh nghiém da c6 dé phan doan nhiing gi chua biét trong tuong lai.

Pa phan cé4c bai toAn Mang noron nhan tao hoat dong dwa trén 3 hanh vi chinh Ia
tinh toan thir, xac dinh sai s6 va tai cdu trdc mang. Véi mot tap dir liéu hoc Dy, =
{x®,y®3 vsi xD va y® la dau vao va dau ra cua vi du thu i trong tap dir liéu hoc
D)oarn » Mang noron sé& tinh toan gié tri dau ra ang véi x©., Tiép d6, mang noron sé tai cau
tric bang cach cap nhat lai cac trong s lién két bang phuong phap lan truyén nguoc
(back propagation) véi muc tiéu tdi thiéu hoa sai s6 véi két qua dau ra cia mang, cong
viéc d6 duoc cong thirc hda bang viéc toi wu ham gia J,,qm, ()

1 | |
Jirain ©) = 5= (g (x©) = y©)’
i=1

2.3. PHUONG PHAP GRADIENT DESCENT VA STOCHASTIC
GRADIENT DESCENT

Mang noron nhan tao 1 su lién két giira cac noron mét cach c6 thi tu, gia tri tinh
toan ciia noron sau s& phy thudc vao gia tri ciia noron trude d6. Phuong phap lan truyén
nguoc duoc thuc hién dia trén ¥ tudng cac sai s6 cua noron phia sau s& 14 co s dé cap
nhat trong s6 lién két va xac dinh gié tri sai sé cua noron trudce d6. Co rat nhiéu phuong
phap dé thuc hién lan truyén nguoc sai s6 nhung dién hinh van 13 phuong phap Gradient
descent. Y tudng cua phuong phap nay 13 hiéu chinh cac trong s6 dua trén vi phan ham
gia. Cho dén khi gia tri cua sai s6 hoi ty, thuat toan sé lap di lap lai cong thuc sau:

d
0]- «— QJ—OC a_ej](el,ez, ...,Hn)

Trong d6, 64,6,,...,0, 1a tip cac trong sd cua mang noron, o 1 hé s hoc

(learning rate) cia mang noron, %](01,02, ...,8.) 12 vi phan cua ham gia theo trong s
J



6;. Vi viec 13p lai su cap nhat nay, ham gia s& hoi tu va sai s6 ciia ham gia thiét s dat gia
trji cuc tiéu. Hinh 3 md phong su hoi tu caa ham gia véi phuong phap Gradient descent

start

convergence

\

6

|
37 |
"Weight 2 Weight 1 T

global minimum

Hinh 2.3. Minh hoa ve sw héi tu cia ham gia

Mic di vay, doi véi tap dit liéu o luc lugng 16n, phuong phap Gradient descent t6
ra khong hiéu qua vi chi phi tinh toan ham gié Ién dan dén thoi gian hoi tu lau. Gia st V6i
tap dir liéu véi 100.000.000 phan tir, mdi lan cap nhat 1 gid tri trong s, may tinh s& phai
tinh toan i ™ (he (x®) — y(i))zvéi m=100.000.000. Do s& 1a mot chi phi rat 16n khi
thuc té 12 mot mang noron c¢6 dén hang trim, hang nghin trong s6. Theo Andrew Ng,
giang vién tai Stanford hién dang giang day Machine Learning trén website hoc tap uy tin
coursera.org, trung binh sy hoi tu ciia ham gié sé dién ra trong 1.000 lan lap cudi cling cua
qua trinh hoc, nhu vay thoi gian dé may tinh thiét l1ap duoc mang noron hoat dong tot véi
bai toan nay s& rat 16n va bat kha thi trén phuong dién cai dat.

Phuong phap Stochastic Gradient Descent ra doi va han ché nhuoc diém trén cua
Gradient Descent. V4i phuong phap Gradient Descent may tinh trong mdi 1an lp sé tinh
tat ca tong céc sai s6 roi méi cap nhat gia tri trong sé con déi vai Stochastic Gradient
Descent, mdi lan lip, may tinh s& cap nhat ngay trong sb dua trén sai s6 cua mot cap dau
ra va két qua kiém tra bat ky. Ham gia cua Stochastic Gradient Descent dugc biéu dién

nhu sau:

o 1 _ .,
cost(0, (x®,y®)) = > (hy (x®) — y®)

1N @ 4@
Jrain (6) = 5= > cost (8, (x®, y®))
i=1
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Vi Stochastic Gradient Descent, toc d6 hoi tu dién ra nhanh hon nhiéu lan so véi
Gradient Descent nhung né cé nhitng yéu cau vé ky thuat dé dam bao két qua chinh xac

nhu Gradient Descent:

- Tap dit liéu phai duoc x40 tron truéc moi 1an lip dé dam bao tinh dong xac suat
cua mdi vi du huan luyén.

- Trudc mdi l1an cap nhat trong sb can c6 thao tac kiém tra tinh hoi tu cua vi du vira
huan luyeén.

- Phai c6 co ché kiém soat su bung nd cua gia tri trong s dé tranh truong hop hoi
tu gia do dac tinh cua ham kich hoat.

- Can c6 chién thuat chon hé s6 hoc « thich hop dé can bang giira toc do hoi tu va
chat lugng hoi ty, tdi thiéu hoa cac diém hoi tu tai cuc tiéu dia phuong.

2.4. PAC PIEM CUA NGON NGU TIENG VIET

Dé tai co d6i twgng nghién ciru 1a cac quy pham phap luat vé giao théng Viét Nam,
d6 1a cac van ban duoc viét bang tiéng Viét, do vay viéc hiéu dugc dic diém cua ngdn
ngit 1a mot cdng viéc hét stc quan trong. PéE tai quan tim dén 3 dic diém chinh cua tiéng
Viét khién viéc ap dung nguyén vin nhiing nghién ciru da co trén thé giéi vé xir ly ngdn
ngit tu nhién cho ngdn ngir cua ching ta 1a bt kha thi.

Mot 12 van dé tach tir trong tiéng Viét. Do tiéng Viét da dang vé tir loai (tir don, tir
phtic, tir ghép, thanh ngit...) nén viéc xac dinh ranh gisi caa mot tir khdng thé dya vao
hinh thirc cta vin ban. O mot s ngdn ngit khac, viéc xac dinh ranh gisi caa mot tir don
gian 1a sir dung cac dau cau, dau céach, ky tu xuéng dong trong mét vin ban con trong
tiéng Viét, dé tach duoc mét tir can phai hiéu dugc y nghia cua tir trong ngir canh. Vi du
nhu cau: “I am a teacher” trong tiéng Anh, gom 4 tir dugc cach nhau bang cac dau céch,
cung y nghia nhu vay, cau “To6i 1a gido vién” dugc tao thanh bai 3 tir “To6i”, “1a”, “giao
vién” va viéc xac dinh tir khong don thuan 12 viéc sir dung dau cach dé ngat vin ban.

Hai 1a sy da nghia cua tur trong tiéng Viét. Tiéng Viét 1a mot ngdn ngix phong phu,
trong tap hop tir vung tiéng Viét ¢ rat nhiéu céac tir ma cach viét giéng nhau nhung mang
¥ nghia khac nhau. Hién tugng da nghia khong phai chi tiéng Viét méi co, cuén “Nhdp
mon ngdn ngir hoc” cua tac gia Lé Pinh Tu va Vit Ngoc Can da khang dinh hién tuong da
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nghia 13 hién twong phd bién trong moi ngdn ngir. Miac du vay, viéc xu Iy ngdn ngi tiéng
Viét kho khin & chd c6 céc tir viét gibng hét nhau nhung lai thudc cac loai tir khac nhau
va dong tir trong tiéng viét thi khdng hé thay dbi hinh thai trong moi ngit canh. Vi du nhu
tir “Ung dung” c6 thé hiéu 1a dong trong cau “Cac nha khoa hoc #ng dung cdng nghé té
bao gbc trong chita bénh” nhung lai 1a danh tir trong cau “Viettel vira cho ra mét ing
dung loc tin nhan rac trén dién thoai di dong”.

Thi ba, chir viét cua tiéng Viét la chir ghi &m, loai chir khong biéu hién y nghia
cua tir ma tai hién chudi am thanh tiép ndi cua tir. Ngit nghia cia mot cau tiéng Viét doi
khi phu thudc vao cach ngat nghi, 4m diéu tram bong cua ngudi ndi vi thé ton tai nhiing
cAu ma ngay ca mot nguoi thao tiéng Viét ciing khong thé hiéu néu khéng dugc nghe tac
gia doc cau d6 1én. Vi du nhu cau: “Ong gia di nhanh qua” hay “Hoc sinh hoc rat vui”.
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CHUONG 3. PE XUAT MANG NORON PANH GIA NGU NGHIA

3.1. BAI TOAN

Nhiém vu cua dé tai 1a khai quét co so ly thuyét, ké thira nhitng nghién ctu dé c6,
dé xuat giai phap va xay dung dugc mot chuong trinh ¢6 kha nang phat hién ra nhitng cap
cau luat giao théng Viét Nam duoc thé hién khac nhau nhung mang y nghia giéng nhau.
Pé tai st dung luat giao théng lam d6i twong &p dung nghién ciu nham giéi han ngir
canh, giéi han kich thudc bo tir vung, tang téc thoi gian huan luyén cac hé noron phil hop
vé6i pham vi khéa luan tét nghiép cua sinh vién.

Dé tién cho viéc trinh bay cac két qua nghién cau, bai toan thuc nghiém duoc md

ta nhu sau:

Pau vao cua hé théng 12 mot tap cac cau phat biéu vé cac ché dinh trong luat giao
thong duong bo Viét Nam chira trong do céac cau co cung y nghia, duoc xao tron trat tu tir

nhung van dam bao dang chinh ta va bao ton ¥ nghia cau.

Dau ra cua hé théng: V&i mdi cau trong tap dau vao, hé théng can tim ra dugc tap
cac cau c6 ¥ nghia gan véi nd nhat.
INPUT:D = {s1,S3, .., Sp }
OUTPUT: Di:{sj |mean(sj) = mean(sj)} Vs;

Vi du: Trong tap cac cau noi vé luat giao thong dugc dua vao lam dau vao cua hé
théng. Tap dau ra trong diéu Kién 1y tuong ung voi cau “cam lang lach danh véng trén
dwong” bao gdbm:

1. “nguoi lai xe khong duoc lang lach danh vong”
2. “nghiém cam danh vong d6i véi nguoi diéu khién xe may”
3. “lang lach danh vong 1a hanh vi trai phéap luat”

4. “nguoi diéu khién phuong tién khong duoc lang lach danh vong”
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3.2. CACNGHIEN CUUPUQC KE THUA

Mo hinh duoc dua ra trong cach tiép can nay cd su tham khao, hoc tap tir nhitng
nghién ciu vé Xtr Iy ngdn ngir ty nhién, Hoc may véi mot sé luong én céc cong viéc lién
quan khéc. Y tuong chinh cua giai phap nay 1 sir dung cac vector dé biéu thi ngit nghia
cuia mot tir va su két hop cua ching trong cu luat giao thong.

Nhu dé phan tich & phan co sé 1y thuyét vé dic diém cua tiéng Viét, d&é dat duoc
muc tiéu c6 dugc mot hé thdng hiéu qua 1am viéc vai dir liéu tiéng Viét, can st dung co
ché gitp giam thiéu su nhap nhang trong tiéng Viét gay ra boi tinh dong nghia cua cac tur
khac nhau. Theo cudn “Nhidp mén ngdn ngit hoc” cua tac gia Lé Pinh Tu va Vii Ngoc
Can “Ngir canh, n6i mét cdch don gian, 14 tinh huéng, béi canh ngén ngiz, trong do tir
xuat hién véi mét y nghia cu thé cia nd. Thong qua ngir canh, ta cd thé xdc dinh dwoc
nhiing yéu té han ché pham vi y nghia cua tir, lam cho nghia dwoc sir dung néi ré lén. 3,
Chu y dén yéu té ngir canh khi 1am viéc vai céc tir tiéng Viét, trong cong trinh nghién
ctru, khdng gian vector mo ta ngir nghia cua tur duoc xay dung dua trén y tudng cua Eric
H. Huang, Richard Socher, Christopher D. Manning va Andrew Y. Ng trong bai bao
“Improving Word Representations via Global Context and Multiple Word Prototypes”
(2012)4, d6 13 mé hinh hoc c6 giam sat c6 thé hoc ngir nghia cua vector tir ca ngir canh
cuc bo va ngtr canh toan cuc.

Trong mdi quan hé vé ngir nghia, tir 1a don vi nho nhat cau tao nén cau. Trén co sd
ctia C&c vector tir, mang noron phat hién sy dong nghia ciia cac cau duoc xay dung theo y
tuong dugc dé xuat trong bai bdo “Grounded Compositional Semantics for Finding and
Describing Images with Sentences” cua Richard Socher, Andrej Karpathy, Quoc V. Le,
Christopher D. Manning, Andrew Y. Ng (2013) °. Mang noron dugc dat tén 1a Mang
noron hoi quy dwa trén cay phyu thugc (DT-RNN) st dung mot mang noron hdi quy
(Recursive Neural Network) duoc trién khai trén nén cua cay phu thuoc (Dependency
tree) khi khai trién cac cau. Cay phu thudc 1a mot trong nhitng hudng nghién ciru 16n caa
xir Iy ngdbn ngir tu nhién, cdng trinh nay st dung két qua nghién ciu cua Dat Quoc
Nguyen, Dai Quoc Nguyen, Son Bao Pham, Phuong-Thai Nguyen va Minh Le Nguyen

¥ Nhap mén ngon ngit hoc. Ha Ngi, 2009. Lé Pinh Tu & Vii Ngoc Cén

*H. Huang, R. Socher, C. D. Manning, and A. Y. Ng.2012. Improving Word Representations via Global
Context and Multiple Word Prototypes. In ACL

® Richard Socher, Andrej Karpathy, Quoc V. Le*, Christopher D. Manning, Andrew Y. Ng. Grounded
Compositional Semantics for Finding and Describing Images with Sentence
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trong d& tai “From Treebank Conversion to Automatic Dependency Parsing for
Vietnamese” (2014), mot cong trinh c6 dong gop 16n khi x@y dung dugc cay Phu thudc tur
Treebank tiéng Viét®,

3.3. XAY DUNG KHONG GIAN VECTOR TU

3.3.1. Téng quan cach tiép can

M6 hinh khéng gian vector mo ta nghia cua tir s& thé hién dwoc ca nhitng thong tin
vé ngir nghia va hinh thtc cua tir. Nhitng mé ta do c6 thé duoc ding cho viéc do luong
tinh twong dong vé mit ¥ nghia bang cach do khoang céch gitra cac vector thé hién céc tu.
Pay 14 nghién ctru goc cua nhiéu tng dung hitu ich, né ciing 1a tién dé dé xay dung Mang
noron hoi quy dwa trén cay phu thugc (DT-RNN) biéu thi ngit nghia ciia cau trong cong
trinh nay.

Trong k¥ thuat st dung khéng gian vector md ta ngir nghia cac tir tinh dén thoi
diém hién tai, thi ¥ twong cua Eric H. Huang va cac dong tac gia (2012) ¢6 wu diém hon
ca. M6 hinh duoc dé xuat s dung ca ngit canh cuc bd va ngir canh toan cuc két hop trong
muc tiéu huan luyén. Vector dugc huan luyén s& dam bao thé hién tét hon ngit nghia cua
tir ma van giir duoc hinh thirc cua no, cac hién tuong dong am, ddng nghia s& duoc gidi
quyet.

Ngit canh cuc bd Ngit canh toan cuc

score

(@
sum
score| ;g (@) scoreg

Tai liéu

XXX XXX @88 ® |ham
(@ ®®®) | ciu
(@88 @) |duwong
00009 (9009 (@000 (9000 (Bee® (@eee Trung binh trong s8 :
*  cdm lang lich d&4nh_véng trén dwdng - ‘ Vector ngit canh toin cuc | (@@ ®®) |giao théng

Hinh 3.1 Mé hinh danh gia ngir canh do Eric H. Huang va cac déng tac gia dé xuéat
2012

’ ®Ppé tai KC01.01/06-10 "Nghién ciru phét trién mot s6 san pham thiét yéu vé xur Ii tiéng noi va vin ban
ting Viat" (VLSP)
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Cho mot chudi tir s va vin ban d chira chudi d6, muc tiéu la phan biét duoc chinh
X4c tir cudi clng trong s ddi véi cac tir ngau nhién khac. Theo do, g(s,d) va g(s“,d) duoc
tinh toan, vai s”1a chudi s dugc thay tir cudi bang tir w, g(.,.) 1a ham tinh diém ma mang
noron st dung. Chling ta mong muén g(s,d) s& 16n hon g(s*,d) véi bién tbi da 1a 1. Do d6
muc tiéu huan luyén 12 ti thiéu héa ham gia:

Cou = Z max(0,1 — g(s,d) + g(s*,d))

wev

3.3.2. Thu thap va tién xir ly dir liéu

Trong thoi gian va giéi han cua khéa luan tot nghiép dai hoc, dé han ché kich
thudc cia corpus nhung van dam bao tinh phi caa tap cac vector tir dbi voi cac cau veé
luat giao thdng, corpus huan luyén duoc lay tir ngudn cua Luat giao thong bao gom Bo
luat giao théng (2008), cac nghi dinh cua chinh phu, cac thong tu cua cac bo va cac

website chuyén dua tin giao théng7.

Nhu di trinh bay & phan co so ly thuyét, do dic trung vé viéc phan tach tir cua
tiéng Viét, mudn xay dung dugc mot bo vector biéu thi ¥ nghia cho céc tir trong cac cau
mo ta luat giao thong Viét Nam, can tién hanh tach tir cho dir liéu dau vao.Céng cu tach
tir tiéng Viét str dung trong dé tai 1a vnTokenizer  cua tac gia L& Hong Phuong. Cong cu
nay sir dung két hop tir dién va ngram, trong d6 mé hinh ngram dugc huan luyén sir dung
treebank tiéng Viét (70,000 cau da dugc tach tir) véi do chinh xac trén 97%"°.

Tép dit liéu sau khi duoc thu thap va tach tir c6 dung luong 10,9MB, chira 4,290
tir, trong d6 cac cum Ky tu chira sé duoc chuyén ddi chung thanh tir “NUMBER” dé tranh
anh huong téi d6 chinh xac cua vector tir duoc sinh ra.

3.3.3. Xay dwng mang no ron
Mang noron tinh diém cho maot chudi tir (c6 thé hiéu l1a mot cau) théng qua hai
budéc 1a tinh trén ngir canh cuc bo va ngir canh toadn cuc, sau dé diém sé cudi cing cho

" http://www.vovgiaothong.vn, http:// www.gttm.go.vn,http://www.mt.gov.vn, http://www.baogiaothong.vn
® http://mim.hus.vnu.edu.vn/phuonglh/softwares/vnTokenizer
9 Pay 1a cong cu thude Dé tai KC01.01/06-10 "Nghién ctru phat trién mot sé san pham thiét yéu vé xu Ii
tiéng noi va van ban tiéng Viét" (VLSP)
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mdi chudi tir 12 tong diém cua hai budc tinh toan trén. Diém tng véi ngit canh cuc b sir
dung chudi tir cuc b s. Chudi s dugc md ta dudi dang mot danh sach duoc sip xép gom

biéu thi cAc tir trong Tap tir vung tao thanh ma tran L.
L e RnX|V|
Trong d6 n 1a s6 chiéu cua vector tir, |V 12 lyc lugng cua tap tir vieng
Dé tinh toan diém cuc bd, mét mang noron gdm mét 16p an duoc sir dung:
a; = f(Wyilxqy; x5 o5 X ] + bq
score; = Wyaq + by

Trong d0, [x1; X3; ...; X, ] 12 Su ghép ndi cac vector tir nam trong chudi s, ham £ 1a
mot ham Kkich hoat, trong céng trinh st dung ham tanh, W, va W, 1a ma tran trong sb, b,
va b, 1a bias mdi 16p.

Néu ngit canh cuc bo duoc tinh dua trén su ghép ndi cua m tir trong mot chudi thi
ngit canh toan cuc dugc tinh dya trén su ghép ndi cua gia tri trong sé trung binh cua van
ban va tir cudi cung cuta chudi. Gia tri trong sb trung binh cua van ban dugc tinh theo
cong thuec:

_ i w(t)d;
f=1 w(t;)

Trong d6 d; 1a c&c vector tir trong d w(.) 1 bat ky mot ham danh trong sé nao, dé
giam do phuc tap tinh toan, cong trinh sir dung ham danh trong s6 idf.

|D|

idf (t,D) = log 1+ |{d € D:t € d}|

Trong d6, |D| 1a tong sé van ban trong corpus, thong thuong |{d € D:t € d}|
thuong duoc dat dudi mau thic 1a s6 van ban chira tir t. Néu tir d6 khong xuét hién o bat
ctr vin ban nao trong tap thi mau sé s& bang 0 din tai phép chia cho khdng khéng hop 18,
vi thé nguoi ta thuong thay bang 1+|{d € D: t € d}|. Trong sé nay trong xir ly ngdn ngir
tu nhién thuong dugc dung dé loai bo cac tir it y nghia (stop-word), nhitng tir xuat hién
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nhiéu ma lai déng it y nghia cho cau. Nhung cu thé trong cdng viéc nay, n6 chi dong vai
tro biéu thi méi quan hé xac suét gitra tir va ngir canh toan cuc trong cau.

Sau khi d tinh dwoc gia tri trong sé trung binh caa van ban, ta tién hanh tinh diém
chudi s trong ngit canh toan cuc, qua trinh tinh diém toan cuc dwoc thé hién bai cong
thirc:

al(g) = f(Wl(g) [C; xm]) + bl(g)
score, = W, 9q, @ + p,@

Trong d6 a; 1 gi tri ham kich hoat cua vector 16p an, [c; x,,] 1a su ghép ndi gitra
vector gia tri trong sé trung binh ¢ va vector tir cudi cing trong cau x,, dé tao ra mot
vector nhiéu phan tir hon, lam dau vao cua ham kich hoat. score, 1a diém toan cuc dugc
tinh boi tong cac gia tri cua noron 16p an duoc trong sé hoa. Cubi cung, diém cua cua cap
(s,d) dugc tinh boi cong thuec:

g(s,d) = score; + score,

Trong d6 g(s, d) 12 ham tinh diém tong hop, score, va score, lan luot 12 ham tinh

diém cuc bo va toan cuc cia cau da dugc trinh bay ¢ phia trudc.

3.3.4. Huén luyén mang va hiéu chinh vector tir

Khéac véi cac mang noron duoc tao ra voi muyc tiéu du doan két qua dau ra khi biét
dau vao, mang noron nay st dung két qua dau ra nhu co s dé thuc hién qua trinh truyén
nguoc thong s dén vector tir va hiéu chinh chiing. Diém khéc biét thir hai d6 1a trong cac
mang noron thong thuong, yéu td dwoc cap nhat chi 1a trong sé ciia mang noron, con
trong mang noron ndy yéu té duoc cap nhat bao gdm ca trong sb cua mang va vector tir
twong tng. Do vay viéc tinh gia tri cap nhat caa thuat toan Gradient descent duoc tinh
trén ca dao ham cua sai s6 doi voi trong sé6 mang va dao ham ddi véi cac noron dau vao
(6 day 1a cac thanh phan cia cac vector tir)

Cho mét chudi tir s va van ban d chira chudi do, muc tiéu 1a phan biét duoc chinh

X&C tir cudi ciing trong s dbi vai cac tir ngau nhién khac. Khi mang noron c6 thé lam duoc

nhu vay, cac vector tir s& dugc hiéu chinh trong mdi quan hé cua ngir canh toan cuc va

ngir canh cuc bo. Theo do, g(s,d) va g(s",d) duoc tinh toan, véi s”la chudi s duoc thay tir
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cudi bang tir w, g(.,.) 1a ham tinh diém ma mang noron st dung. D& huan luyén mang,
chiing ta sir dung ham gia theo dang m6 hinh may vector hd trg (SVM), tao ra mot siéu
phing phén tach duoc nhitng cau thyc té ton tai trong ngir phép tiéng Viét trong ngir canh
doan vin cu thé va nhiing cau bi chinh stra do c6 tir cudi bi thay déi. Ta mong mudn
g(s,d) s& Ién hon g(s",d) vai bién t6i da 1a 1. Do d6 muc tiéu huan luyén 1a téi thiéu hoa
ham gié:

Cou = Z max(0,1 — g(s,d) + g(s*, d))
wev

Trong mét van ban 1a ngit canh toan cuc, d6i véi ngit canh cuc b, mdi cira s6 10-
tir duoc dua vao huan luyén. Céac cip vi du va phan vi du duogc tao ra bang cach doi tir
cudi cing trong cira s6 bang mot tir bat ky khac. Boi voi mdi cap vi du va phan vi du, ta
chay mot budc Stochastic gradient descent dé t6i wu dan cac tham sé bao gom cac thdng
s6 cua mang noron Va cac vector tir trong vi du. Céc vector tir dugc huin luyén trong
phan nay 1a dau vao caa mang noron phan biét ngit nghia cau duoc trinh bay ¢ phan tiép
theo cua khoa luan.

3.4. MANG NORON PANH GIA NGU NGHIA

3.4.1. Phan tach ct phap bing cay phu thugc

Cay phu thugc 1a mot trong nhitng hudng nghién cau 16n caa xa ly ngbn ngir
tw nhién, nd duoc xay dung dya trén méi quan hé phu thudc cua cac tir trong mot cau.
C4c tir trong cdy phu thudc dugc ndi bang lién két co hudng, trong d6 dong tir 1a trung
tam vé mat cau trdc cua cAu, tat ca cac thanh phan con lai duoc ndi truc tiép hoic gian
tiép t6i dong tir, cau tric ndy tao diéu kién thuan loi dé xay dung mot mang noron c6 cac
trong s6 dugc cap nhat dé phan loai dugc y nghia ciia cau. Xir Iy ngén ngit ty nhién tiéng
Viét 1a mot hudng nghién ciru méi, vi vay dén nam 2014 mé hinh cay phu thugc cho tiéng
Viét méi duge dé xuat boi Dat Quoc Nguyen, Dai Quoc Nguyen, Son Bao Pham,
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Phuong-Thai Nguyen va Minh Le Nguyen véi dé tai xay dung cay Phu thuoc cho
tiéng Viét tir Treebank tiéng Viet™.

v v v v Ifwll| v v v ]l v xll v
Tung néi *T* khéng nén vdi vang ma me phai am thadm tim hiéu
1 2 3 4 5 & 7 2] 9 10 11 12

Hinh 3.2 Vi du cau phu thuéc cta Dat Quoc Nguyen va cac déng tac gia.

Cong trinh nay st dung két qua nghién ctu caa Dat Quoc Nguyen va cac dong tac
gia trong viéc tien xu ly cac phét biéu luat giao thdng o tap huan luyén (Dj.qm ) VA tap
kiém thir (D, ) dé chuyén sang dang cay phu thudc sau khi dugc tach ti.

3.4.2. Xay dwng mang noron danh gia ngir nghia trén cay phu thugc
Y tudng nay dua trén bai béo cua Richard Socher va cac dong tac gia (2013). Khi
d3 tach dwoc dau vao st dung cay phu thudc, ta co thé biéu didn mdi cau s dudi dang

danh séch cac chi s6 d(s) = {(i; j)} trong d6i = 1; ...;m dai dién cho cac tir c6 mot
tir ndo d6 c¢6 chi sé j € {1; ...;m} U {0} 1a n(t cha cia nd. Tir nam & goc c6 chi sé cha
bang 0.

Lép an ctia mdi nat duogc tinh tir dau vao (vector tir) cta chinh nat d6 va 16p an cua
cac tur 1a con cua nut do.

’ 19 pé tai KC01.01/06-10 "Nghién ctru phét trién mot sé san pham thiét yéu vé xu Ii tiéng noi va van ban
ting Viat" (VLSP)
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Hoc sinh xe dwong

Hinh 3.3 Mang noron tinh diém dwa trén cay phu thuéc

Vi du trén gidp hiéu rd hon ¥ twdng ctia mang noron nay, vaéi cau Hoc_sinh; dap,
xe; trén, duwongs, ta cd cay phu thudc nhu ¢ Hinh 3.3 Mang noron tinh diém dua trén cay phu
thudc. Cay phu thudc cé thé duoc thé hién bang cac canh (cha,con) nhu sau: d =
{(1,2),(2,0), (3,2), (4,2), (5,4)}. M6 hinh mang noron dé quy trén cay phu thudc s& tinh
toan vector caa ndt cha tai mdi tir théng qua vector biéu dién tir d6 va cac vector thudc
I6p an caa nt con tryuc tiép cua nd. Chuong trinh sé& tinh dé quy cho dén ghi né gap duoc
nat khéng cd nut con nao hoac da nut duoc tinh toan tur trude. Sau d6 cac gia tri dugc tinh
nguoc |én trén va cudi ciing cho ra duoc vector biéu thi cau.

Vi du trén c6 thé dugc tong quat hoa bang cong thic:

hy = gg (x4, hs) = f(W, x4 + Wy hs)
hy = gg(x3, hq, b3, hy) = f(W,x5 + Wishy + Weihs + W hy)

Trong d6 gy 12 ham két hop (tinh tong) dugc tham sé hda bang céc trong sé cua
mang noron, f duoc sir dung 1a ham kich hoat ciia mang noron (trong dé tai st dung ham
tanh), W, 1a ma tran trong s6 dbi véi cac vector tir, cac ma tran Wy,Wy, ... W, W,,... la
c4c ma tran trong sb ddi véi vector 16p an cta cac nat con truc tiép cua nat hién tai. Viéc
xac dinh ma tran nao s& sir dung dé trong sé hda vector 16p an nao phu thudc vao vi tri
tuong d6i caa ndt cha va nat con.

Khi tat ca cac cau di dugc vector hda (vector tai 16p an ctia ndt goc cua cay phu
thugc), su dong nghia cta hai cau dugc thé hién boi gia tri tich vé hudng cua hai vector.
Hai vector cang c6 tich vo hudng 16n thi ching ta hiéu rang hai cau c6 nghia cang gan
nhau.
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3.4.3. Huin luyén mang noron tinh diém

Dé huin luyén mang noron, ta thiét 1ap cac bo, méi bo gom 1 cau thé hién noi
dung cia mot ché dinh luat giao thdng va céc bién thé cua nd duoc dua vao huén luyén.
Ta goi S 1a toan bo cac cau dua vao huan luyén, S(i) 1a tap cac bién thé cua cau luat giao
thong i(bao gém chinh nd). Ham muc tiéu can téi thiéu Ia:

Jerain (0) = Z max(0,A — h(i).h() + h(i). h(k))
ijE€S() keS\S(i)

Ham muc tiéu duoc s dung ¢ day cting c6 dang ham caa md hinh may
vector hd trg (SVM), cac tham s6 8 dugc tdi uu héa qua mdi budc cua thuat toan
Stochastic gradient descent bién mang noron cua ching ta c6 dang mét siéu phang c6 kha
nang tach duoc tap cac cau co cung y nghia va cac cdp cau khong cung y nghia. Khi ham
muc tiéu duoc toi thiéu, cac ciu cung ¥ nghia s& co tich vo huéng duoc danh gia cao hon

SO VGi CAcC cdp cau xa nghia.
3.5. PHAN TiCH PIEM MANH, HAN CHE PHUONG PHAP

3.5.1. Piém manh ciia phwong phap
Péanh gia mot cach khach quan, c6 thé thiy phuong phap duoc dé xuat trong

chuong nay c6 mot s6 diém manh sau day:

- Pua ra dugc mot cach tiép can phi hop, giai quyét duoc yéu cau cua bai toan
nghién cuu.

- Giai quyét duoc cac van dé phét sinh khi thao tac véi ngdn ngir tiéng Viét nhu
d3 phan tich trong phan co so ly luan. Bac biét 1a giai quyét mot cach tét nhat
van dé da nghia trong tiéng Viét bang cach str dung vector tir duoc huan luyén
gan véi ngir canh va sir dung cay phu thugc.

- Ké thira nhitng y twong tir nhitng nghién ciru méi nhét trong nude va quic té vé
linh vuc xt Iy ngdn ngir ty nhién va xtr Iy ngdn ngit tu nhién tiéng Viét caa cac
nha khoa hoc c6 uy tin.
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3.5.2. Han ché ciia phwong phap
Bén canh nhitng diém manh, phuong phap con ton tai mot sé han ché sau day:

Han ché cia phuong phap chira trong d6 1a han ché cua mé hinh mang noron
nhan tao, dé cd thé hoat dong chinh xac, mang noron nhan tao can nhiéu ti
nguyén nhu dit luyén huan luyén, chi phi vé mat thoi gian, tinh toan va bo nhé
cho hoat dong huan luyén.

Do chinh xac cua phuong phap bi gidi han boi do chinh xac cua chuwong trinh
tach tir tiéng Viét (~98%) va chuong trinh sinh cdy phu thudc (~80%).

Viéc phén tich cac dic diém cua tiéng Viét dé ap dung cac nghién ctu cia nude
ngoai d6i véi dir liéu tiéng Anh con chua c6 nhiéu co sé khoa hoc chac chan.
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CHUONG 4. THUC NGHIEM, KET QUA, VA SO SANH PANH GIA
4.1. CONG CU VA MOI TRUONG THUC NGHIEM

4.1.1. Win web crawler - chwong trinh 1dy ndi dung cia cac trang web

Nhu da phan tich ¢ cac chuong trudc, mang noron sé chi la mot chuong trinh may
tinh khong c6 gia tri néu nhu thiéu di cac di liéu huin luyén. Mang noron dugc dé xuat
trong dé tai hoat dong truc tiép véi dit liéu Ia tir vung tiéng Viét nén yéu cau ddi voi dix
liéu thu thap duoc can thoa man nhitng tiéu chi vé do Ién, tinh bao phu, tinh ngau nhién
va khéach quan. Dé dat duoc nhiing tiéu chi vé dit liéu nhu vay, ngudn dit liéu vé tir vung
duoc sir dung trong dé tai duoc iy tir nhitng trang web chuyén dua tin vé giao thong™ va
c4c trang web chira cac van ban phap luat™.

Cong trinh st dung chuong trinh Win web crawler dugc cung cap mién phi trén
trang web http://www.winwebcrawler.com/ dé 1am céng cu thu thap dir liéu tir vung.
Chuong trinh c6 thiét ké don gian va du chirc nang gitp thu thap tir vieng mot cach nhanh
chéng. Tép tir vung duoc Iy tir cac website théng qua chuong trinh chira hon 4.000 tir,
dat yéu cau vé do bao phu, tinh ngdu nhién va tinh khach quan. Tép c6 dung luong
10.9MB sau khi dugc xur ly tach tur.

4.1.2.vnTokenizer - cong cu tach tir tiéng Viét

Do dic trung cua tiéng Viét, bo cong cu tach tir 12 yéu cau khong thé thiéu néu
muén thao tac véi dir liéu tiéng Viét. Cong cu tach tir tiéng Viét st dung trong dé tai 1a
vnTokenizer * cua tac gia L& Hong Phuong. Cong cu nay sir dung két hop tur dién va
ngram, trong 6 mo hinh ngram duoc huan luyén sir dung treebank tiéng Viét (70,000 cu
da duoc tach tur) vai do chinh xac trén 97%,

Téc gia cia chuong trinh cung cap ca file nhi phan va ma ngudn cua cdng cu cho
muc dich nghién cru khoa hoc. Cong trinh st dung truc tiép ma ngudn caa cdng cu dé co

hitp://www.vovgiaothong.vn, http:// www.gttm.go.vn, http://www.mt.gov.vn, http://www.baogiaothong.vn
12 http:// thuvienphapluat.vn, http://www.vanban.chinhphu.vn
3 http://mim.hus.vnu.edu.vn/phuonglh/softwares/vnTokenizer
1 Pay 1a cong cu thude DE tai KC01.01/06-10 "Nghién ciru phat trién mot sé san pham thiét yéu vé xu 1i
tiéng noi va van ban tiéng Viét" (VLSP)
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thé tly bién cac chuc ning, phuc vu cho cac nhu cau cia cong trinh nhu chuan hda file
dau vao cua mang noron, chuan héa ty dong dau vao cua cay phu thudc hay sinh ra cac bo
kiém thir don gian cho muc dich g rdi chuong trinh.

Cong cu dugce danh gia 1a c6 do chinh xac 97%, mic du c6 do chinh xéc rat cao
xong trong qua trinh dwgc sir dung va &p dung vao thuc nghiém caa dé tai, cong cu nay co
loc da roi vao 3% con lai vi du nhu cac tu “cém_vén”, “duong_khong”, “kéo theo”,
“tinh_tir”. Sai sot cua cdng cu tuyét voi ndy xay ra la do dic trung cua cdc cau luat giao
thong, vi du nhu 2 tiéng “tinh” va “tiz” dang canh nhau thi thudng c6 X4c Suat cao tao
thanh tir “tinh_tir” nhung 18 rang trong ciu “khdng dirng xe, do xe noi dwong giao nhau
va trong pham vi 5 mét tinh tir duong giao nhau” thi chiing khong mang y nghia nhu vay.
Pé khic phuc nhitng ton tai nho nay, chwong trinh thuc nghiém caa dé tai ¢ budc chuan
hoa lai dir liéu da tach dé dam bao khong xay ra 13i trong qua trinh huan luyén mang

noron.

4.1.3.vndp - c¢ong cu khai trién cay phu thugc tiéng Viét™

Pay la chuong trinh cta cac tac gia Dat Quoc Nguyen, Dai Quoc Nguyen, Son Bao
Pham, Phuong-Thai Nguyen va Minh Le Nguyen thuoc dé& tai “From Treebank
Conversion to Automatic Dependency Parsing for Vietnamese”. M ngudn cua chuong
trinh dugc cung cap mién phi cho muc dich hoc tap va nghién cau khoa hoc, viéc sir dung
cdng cu nay trong dé tai da duoc thdng qua su déng y cua tac gia.

Pic diém caa cong cu nay 1a mdi 1an hoat dong, cong cu mat mot khoang thoi gian
kha 1au dé nap bo dir liéu c6 dung luong 160MB rdi méi ¢ thé hoat dong duogc, bén canh
d6, cong cu chi hd tro viéc doc va ghi tir cac tép trén dia. Do d6 viéc sir dung ma nguon
ctia cong cu nhu mot phan cia chuong trinh ¢6 nhiém vy tach cau s& 1am giam tdc do cua
chuong trinh vi thoi gian nap dit lidu va do tré do phai giao tiép véi dia cung. Vai dit liéu
khong 16 ma mang noron phai tinh toan thi viéc giam téc do cho mdi ciu khi dua vao xir
1y nhu vay s& dan dén tong thoi gian vo ich cua chuong trinh vo ciing 16n. Piéu d6 dong
nghia véi viéc ta phai cho doi 1au hon hang tram 1an dé c6 mot mang noron hoat dong tot
véi cac ham gia hoi tu.

!> http://vndp.sourceforge.net/
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Chu y dic diém d6 cua cong cu khai trién cay phu thudc tiéng Viét, cong trinh dé
Xuit cach giai quyét 1a tién hanh khai trién tat ca cac cau trong tap huan luyén va tap kiém
thir, sau do6 tién hanh phan tich tép két qua rdi luu vao co s& dir liéu nhu mot thude tinh
nam ké bén gié tri cua cau twong ng. Mdi lan cau duoc dua vao huan luyén hay tinh
diém, chuong trinh chi can thuc hién viéc truy van cay phu thudc tir co sé dit liéu cha
khdng can phai khai trién cay phu thudc nira.

4.1.4. Chwong trinh thyc nghiém tw thiét ké va trién khai

0 1P triner - Netteans DESS T T N e =08 X
File Edit View Mavigate Source Refactor Run Debug Profile Team Tools Window Help Q.- Search (Ctrl+])
o I 1 &3 - 5P g = - (R -
10 S M [eitante: =] 69T W D @
Projects 5 Files | Services | Profiler 2| ..ad[g] sentencejava | [5] Weight.java &/ (] Settngava | s TLFTraner java %] () coredsentence.java ][] DependencyTreejava || vocabular.. [+[+](=] (3]
T
- = o @ o o H
@ DependencyTres java [Bowree J vistory |[@ -0 -| Q@B HF B L2 |0 0|8 = 2|
@ ScoredSentence.java 18 [] public static void main(String[] args) throws Exception { -
B sentence.java 20
Gold] setting java 21
) vector java 3 22
@] weight java 23 final int UBDATE_VOCAB=1;
L@ wordvector java 24 final int INITIALIZE WEIGHT=2:
[t wordtrainer 25 final int CALCULATE_IDF WEIGHT=3:
i setting.java (=] final int TEST AVARAGE DOC=4;
@ vocabulary java 27 final int TEST_LOCAL_SCORE=S: E
Lo ld] weightjava 28 final int TEST GLOBAL SCORE=6;
& [ Lbraries 29 final int TRAIN_VOCAB=7;:
& MySQL JDBC Driver - mysgl-connector-java-5. 1. 23-bin 30 final int NORMALIZE VOCRB FILE=8;
GoogleImageSearchResult, jar 31
-3 commons-ci-1.2ar 32 final int INITIALIZE_WEIGHT SENTENCE=39;
< gsan-7 % 1Lia = . 2 33 final int SENTENCE TO DTREE=10:
34 final int TEST SCORE_SENTENCE=11:
main - Navigator % | B 3s final int TEST TRAIN SENTENCE=12;
Members = || <empty> i3} 36 final int TRAIN SENTENCE=13;
|2 TLPTrainer 37 final int TEST CLOSEST SENTENCE=1%4;
" @b main(string] ares) 38 final int SENTENCE TC_DTREE TEST DATA=15:
39 final int ANALYZE TEST_RESULT=16;
40
11 int option=16:
: Output =
TLP-trainer (run) = |npw
Z o
g -
%
T:
Tra:
Tra:
« I v
(= output TLP-trainer (run) €3] 2611 s

Hinh 4.1. Bé tri ma nguén cua chwong trinh

Do muc dich ctia chuong trinh thyc nghiém Ia trién khai cac phwong phap da duoc
dé xuat trong cong trinh, nham chirg minh tinh dung dan cia ching, chuong trinh duoc
thiét ké rat don gian va chi da cho cac chic niang can thiét t6i thiéu dé trién khai duoc cac
thuat toan, khéng co thiét ké giao dién nguoi dung. Chuong trinh dugc viét bang java voi
IDE 14 Netbean, vé cau tric ma ngudn, chuong trinh gdm 2 goi (package) chinh, mdi goi
phu trach hoat dong ctia mot mang noron. Cac 16p duoc thiét ké theo céc thuc thé duoc
nhic t6i trong phuong phap da dé xuat (bao gom cau, tir, cdy phu thudc, trong sé, vector)
va cac lop ho tro khac.
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Hinh 4.2. Cac |ép cua chwong trinh thwc nghiém

Tai ham main() cua chuong trinh, 16 lwa chon duoc liét k&, mdi lwa chon sé& trién
khai chuong trinh vao nhanh thyc hién mot nhiém vu cu thé. 16 lra chon d6 bao gom:

Bang 4.1. Danh sach cac tham sé chay chwong trinh

STT Lwa chon ‘ Y nghia
D4i v6i mang noron vector hoa tir vung
1 NORMALIZE_VOCAB FILE Téch tir, chuan hda tép tir vung
2 UPDATE_VOCAB B6 sung tir vung tir tép vao co so dit lisu
3 INITIALIZE WEIGHT Khai tao trong s6 cia mang noron, luu vao
CSDL
4 | CALCULATE_IDF_WEIGHT Tinh trong s IDF dé tinh gié tri trong sb trung
binh
5 TEST_AVARAGE_DOC Tinh gi4 tri trong s6 trung binh phuc vu cho
viéc tinh diém cu trong ngir canh toan cuc.
6 TEST_LOCAL_SCORE Kiém thtr viéc tinh diém céu trong nglr canh cuc
bd
7 TEST_GLOBAL_SCORE Kiém thu viéc tinh diém cdu trong ngir canh
toan cuc
7 | TRAIN_VOCAB Huan luyén mang dé vector héa tir ving
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D4i v6i mang noron tinh diém sy dong nghia ciia cAc cau

9 INITIALIZE_WEIGHT_SENTENCE Khoi tao trong s6 cua mang noron, luu vao
CSDL

10 | SENTENCE _TO DTREE Chuyén céc cau thanh dang cdy phu thudc va
lvu vao co so dix liéu

11 | TEST_SCORE_SENTENCE Kiém thtr viéc tinh diém su trong dong ¥ nghia

12 | TEST_TRAIN_SENTENCE Kiém tha viéc huan luyén noron (kiém tra
hudng hoi tu cia ham gia thong qua 1 vi du cu
thé)

13 | TRAIN_SENTENCE Tién hanh huan luyén mang dya trén tap huin
luyén that

14 | TEST_CLOSEST_SENTENCE Kiém thur viéc tim ra cdu sat nghia ddi véi cau
truy van

15 | SENTENCE TO DTREE TEST DATA Chuyén cé4c cu trong tap kiém thu thanh dang
cay phu thudc va luu vao co s¢ dit liu

16 | ANALYZE_TEST RESULT Panh gia két qua dau ra khi cho mang noron
chay vai dit liéu kiém thu

4.1.5. Méi treong thuc nghiém
Chuong trinh thyc nghiém duoc chay hé diéu hanh Windows 7 (64 bit), trén may
tinh xach tay ca nhan cé cau hinh nhu sau:

- B vixu ly: Intel(R) Core(TM)i5-2410M
- CPU: 2.30 GHz

- Ram: 4GB

- Hé thdng: 64 bit

42. DU LIEU DUNG CHO THUC NGHIEM

Nhu di trinh bay & phan trude, dit lidu 1a yéu té hét sic quan trong ddi véi tinh
hitu dung ctia mot mang noron. Bé dam bao théa man nhing tiéu chi vé do 16n, tinh bao
phu, tinh ngau nhién va khach quan cho mang noron huan luyén vector tur, dir liéu duoc
ldy tir cac website vé giao thong™® va cac van ban phép luat’.

“http://www.vovgiaothong.vn, http:// www.gttm.go.vn, http://www.mt.gov.vn, http://www.baogiaothong.vn
7 http:// thuvienphapluat.vn, http://www.vanban.chinhphu.vn
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Ddi v6i mang noron phat hién sy déng nghia cua cau, do ngir canh cua bai toan da
dugc giéi han trong khuén khé luat giao thdng Viét Nam, dir liéu huan luyén dugc sir
dung trong dé tai nho hon so véi dit liéu thuc nghiém duoc st dung trong cdng trinh cua
Richard Socher va céc dong tac gia. Viéc gisi han ngir canh dong gop rat 16n cho tinh kha
thi cua cong trinh tai diéu kién hién tai. Dit liéu huin luyén gom 110 bo gém 5 cau cling
nghia dugc x40 tron vé trat tu tir nhung van dam bao dung ngir phap tiéng Viét.

Dit liéu huan luyén duoc chia lam 2 phan, 75 bo déng vai tro 1a dit liéu hoc duoc
st dung cho viéc huan luyén mang noron va 35 bo st dung cho viéc kiém thir chat luong
cua mang. Tur 75 bo cua tap dit liéu hoc ta sinh ra dugc 550.000 b6 ba céc vi du chua 2
ciu cung nghia va 1 cdu khac nghia véi hai cau con lai, cac bo ba dugc tao ra 1a dau vao
ctia mang noron da duoc trinh bay & chuong trudge. Cac bo duoc st dung trong kiém thir
s& dugc tron ngau nhién va nhiém vu cia chuong trinh 13 nhit ra dugc trong dé cac cau
cung bo vai nhau.

4.3. CACH THUC TO CHUC THUC NGHIEM
Quaé trinh thuc nghiém duoc td chic theo 4 bude: Thu thap dir liéu, Tién xu ly dit
liéu, Huan luyén mang noron va Po do chinh xac cua mang noron.

Tai budc dau tién, cac dir lieu vé tir vung duogc thu thap mot cach tu dong bang
chuong trinh Win web crawler, tép dit liéu ban dau c6 kich thudc 9.2MB. Dir lidu vé cac
bo cua cac cau thé hién luat giao thong duoc thu thap tir cac cong tac vién théng qua mot
website dugc xay dung tam, phuc vu riéng cho muc dich nhap liéu cho khéa luan.

Sau khi duoc thu thap, cac dit liéu luu trong tép va CSDL duoc tién xu ly, qua
trinh nay bao gom viéc tach tir, chuyén cac cau sang dang cdy phu thuoc, chuyén cac
thong tin dang s6 vé cling mot tir thé hién. Pay 1a budc rat quan trong trude khi tién hanh
huan luyén dix liéu.

Budc huan luyén mang noron gdm hai qué trinh con d6 1a vector hoa tir vung sir
dung mang noron dau tién va huan luyén mang noron thir 2 dé no co kha nang phat hién
dugc nhitng cdu dong nghia. Qua trinh dau tién sir dung mang no ron c6 mot Iép an chira
20 noron, 16p vao gom 10 vector tir xép canh nhau, mdi vector tir chira 10 phan tir va 16p
ra ¢6 1 noron mang gia tri diém caa chudi 10 tir ndy. Qué trinh thtr 2 st dung mang no
ron dé quy c6 16p an va 16p vao déu c6 10 phan tir. Ca hai qua trinh déu st dung thuat
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toan Stochastic Gradient Descent véi hé s6 hoc 10, qua trinh déu tién duoc chay lién tiép
trong vong 2 ngay, qua trinh the 2 dwogc chay lién tiép trong vong 7 ngay trudc khi hé
thdng dugc dem ra dénh gia.

4.4, KET QUA THUC NGHIEM

Pé danh gia duoc mo hinh, 175 cau (tir 35 bo) duoc dung 1am d6i twong kiém thir.
Véi mdi cau, hé thdng s& tim ra nhitng cau gan nghia véi né nhat dua vao tich vo hudng
cta cac vector dé roi xép hang tir trén xudng dudi vé mirc do gan nghia, sau d6 hé thdng
ghi lai th hang cia cau gan n6 nhat thudc ciing mét bo (goi 1a mean rank). Gia tri mean
rank cang nho chirng t6 mang noron hoat dong vai vi du do cang chinh xac. Pay 1a co so
dé danh gia chat lugng cua mang noron da duoc huan luyén. Bang 4.2 liét ké mot sé vi du
cua két qua dau ra

Bang 4.2. Mét s6 két qua dau ra vi du

Cau phat biéu veé luat giao thong Mean Rank
luat giao thong duong bo quy dinh khong duoc ding xe, dd xe trong 0
pham vi an toan cia duong sat.
khong duoc dé phuong tién giao thdng & long dudng, hé phd trai quy 0
dinh.
luat giao thong duong bo khong cho phép st dung long duong, Ié 0
duong, he phd trai phép.
khong keo Ié hang hoa trén mat duong. 1
nghiém cam dung xe, dd xe noi ding cua xe buyt 11
luat giao thong duong bd quy dinh nguoi diéu khién xe mé to hai banh,
xe md td ba banh, xe gin may khong dugc di xe vao phan duong danh 71
cho nguoi di bo va phuong tién khac.
nghiém cam dimng xe,vdS xe trudc cong va trong pham vi 5 mét hai bén 141
cong tru so co quan, to chirc

Pé danh gia dugc chat lugng mang no ron mot cach dinh lugng, dé tai dé xuat cach
danh gia 1a ghi lai va thong ké ty 18 cac cau trong tap dir liéu kiém thir c6 s6 mean rank
nho (cu thé 1a 3 truong hop mean rank = 0, mean rank < 5 va mean rank < 10). Bang dudi
day ghi lai két qua thdng ké so bo khi st dung mang noron phén tich di liéu kiém thir
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Bang 4.3. Bang théng k& mean rank

Trwong hop S6 trwong hop Ty l1€ %
Cau cung bd nam trén cung cua bang xép hang 48/175 27,43%
Cau cung bd nam trong top 5 caa bang xép hang 86/175 49,14%
Cau cung b nam trong top 10 cua bang xép hang 115/175 65,71%

Xét trén ca tap dir liéu kiém thir, gia tri mean rank trung binh 12 14,1. Nhin vao két
qua dau ra ciia mang no ron Va qua trinh khao sat g& réi khi cai dat mang, cd thé thiy
mang hoat dong tot véi nhitng cau ¢ do dai trung binh (tir 6-10 tir). Mang no ron thé hién
két qua kém ddi véi cau ngan hon hoac dai hon pham vi dé, véi nhitng cau ngan, cay phu
thudc duoc sinh ra c6 d6 sau thap va tré nén khong linh hoat trong viéc cap nhat trong sé
mang trong qua trinh huan luyén, nguoc lai, cy phu thudc sinh ra bai cau dai c6 do sau
I6n nén thudng Xay ra truong hop tran bo nhé ddi véi cac trong sb, dan dén tinh trang hoi
tu 40. Ngoai ra, két qua phan loai ciia mang doi véi nhitng cau rit gon (khuyét chi ngir)
kém hon so véi nhitng cau co cau trac day da.

4.5. PHAN TiCH, PANH GIA KET QUA THUC NGHIEM

Dua vao két qua thuc nghiém, ta c6 thé thiy mang noron duogc cai dit chinh xéac va
hoat dong twong dbi tét vai tap dit liéu hién tai. Ty Ié cac cdu cung nhom dung dau bang
xép hang, trong top 5 va top 10 lan luot 14 27,43% ; 49,14% va 65,71%, diéu nay chung
t6 cac trong sb ciia mang noron duoc toi wu dung hudng va ham muc tiéu dang hoi tu dan
vé diém cuc trj, ty 1& ndy 16n hon rat nhiéu 1an so véi viéc xép hang ngau nhién ddi voi
C&cC cau.

Cong trinh st dung cung mot cach danh gia véi bai bao “Grounded Compositional
Semantics for Finding and Describing Images with Sentences” cua Richard Socher,
Andrej Karpathy, Quoc V. Le, Christopher D. Manning, Andrew Y. Ng. (2013) Mac du
xur Iy dua trén ngbn ngir tiéng Viét, vai thoi gian, dit liéu han ché va do chinh xac bi gioi
han boi d6 chinh xéac cua céc cong cu xir ly ngdn ngit tiéng Viét da sir dung nhung cong
trinh van c6 gia tri mean rank an tuong 1a 14.1. Gié tri mean rank nay chua tot bang két
qua do mang noron duoc dé xuét trong cong trinh cia Richard Socher va cac dong tac gia
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sinh ra nhung da tréi hon mot s phuwong phap khac di véi dit liéu tiéng Anh. Bang duéi
day cho ta thdy rd hon diéu d6'®. Gié tri mean rank cang nho chung té mé hinh cang tét.

Bang 4.4 Bang cac gia tri mean rank cua cac phwong phap dwoc khao sat boi
Richard Socher va cac dong tac gia.

M6 hinh Giai thich Mean Rank
Random M6 hinh ngau nhién 101.1
BowW M®d hinh Bag of word 11.8
CT-RNN M®d hinh Sl"J,: dung mang noron dé quy véi 158
cay bo phieu

Recurrent NN M6 hinh mang noron héi quy vong 18.5

kCCA M®& hinh Kernel Canonical Correlation 10.7
Analysis

DT-RNN M® hinh mang noron dé quy véi cay phu 111
thuoc

SDT-RNN M® hinh mang noron dé quy véi cay phu 105
thudc ngir nghia

8 Bang lay tir s6 liéu trong cong trinh “Grounded Compositional Semantics for Finding and Describing
Images with Sentences” cua Richard Socher, Andrej Karpathy, Quoc V. Le, Christopher D. Manning, Andrew Y.
Ng. (2013)
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CHUONG 5. KET LUAN
Trong khuén kho cua mot khoa luan tét nghiép dai hoc, dé tai da giai quyét phan
nao bai toan dat ra la xay dung chuong trinh c6 kha niang phat hién cac cau thé hién luat
giao thdng co hinh thai khac nhau nhung biéu hién y nghia giéng nhau. Bai toan nghién
ctru 1 co s dé phét trién cac tng dung cong nghé cao trong linh vuc phap Iy sau nay,
gitp phat hién, loai bo su chong chéo trong hé thong phap luat Viét Nam va hd trg hitu
ich cho nhiing nguoi dang hoat dong trong linh vuc phap ly.

Hudéng tiép can chinh dé giai quyét van dé 1a st dung k§ thuat noron nhan tao
trong hoc may. Phuong phap thuc nghiém cua dé tai phi hop va c6 dugc nhing két qua
budc dau kha an tuong. Pong gop cua cong trinh 1a dua ra dugc co sé ly thuyét, dé xuat
duoc mot bai toan ¢ ¥ nghia thuc tién va xay dung dugc mot hé théng hoat dong twong
dbi hiéu qua voi dix liéu 1a tiéng Viét dua trén nhitng cong cu, nghién ctru da c6 trude do
va mot sb cai tién vé ki thuat. Két qua nghién ciru ciia dé tai khong chi ¢ y nghia trong
gidi han cac van ban luat giao thdng ma cé thé tng dung rong rai hon trong cac dé tai lién
quan dén xu ly ngbn ngit tu nhién tiéng Viét khac.

Bén canh d6 van con mot sb diém co thé hoan thién trong cac nghién ctu tiép theo
dé c6 mot cdng trinh hoan chinh hon:

- Tht nhat, mot co ché dé nguoi ding cé thé tham gia cai thién viéc hoc cua hé
thdng sé gilip tang chat luong phan loai cua mang noron.

- Thu hai, dir liéu huan luyén con nghéo nan, van nhiéu khau phai nhap dit lidu
tha cong.

- Thu ba, ham gia ddi véi mang noron phat hién sy dong nghia chua t6i uu, chua
tinh diém chinh xac dugc cho cau c¢6 do dai 16n do noron bi tran tin hiéu.

- Thu tu, ngdn ngit 1ap trinh Java chwa phai 1a ngdn ngit phi hop nhét dé cai dat
mo hinh mang noron nhan tao.

Tir nhitng phan tich néu trén, cac hudng dé xuat cai thién hé théng bao gom:

- Thiét ké mot tng dung web hoan chinh phuc vu nguoi ding va sir dung chinh
céc thao tac, ddnh gia ctia ngudi ding lam yéu té dau vao ciia mang no ron va
cai tién viéc hoc cua mang.

- Thiét ké lai ham gia ddi v6i mang no ron dé c6 thé giai quyét dugc ca nhiing
cau c6 do dai lon.
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- Nghién cuu xay dung mang noron str dung cac ngoén ngir chuyén dung hon nhu
Mathlab, Python...
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