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LOI CAM ON
Pau tién, em xin gui 101 cam on dén Ban Giam hiéu truong Pai hoc Cong
nghé - Pai hoc Quéc gia Ha Noi di tao cho em méi truong tot dé em co thé hoc
tap va tiép thu duoc nhitng kién thirc quy bau trong nhitng nim qua.

Em xin gui 101 cam on sau sic dén Thay giao, Tién si Nguyén Ngoc Cuong
d3 nhiét tinh huéng dan, dinh huéng, hd trg em trong sudt qua trinh thyc hién luan
van, gitip d& em tiép can véi cach tu duy, giai quyét va trinh bay mot vin dé can
nghién ciu. Nhiing diéu nay da giup em khac phuc duoc nhitng han ché cua ban
than va nhitng kho khin dé hoan thanh luan vin thanh cong, ding thoi han.

Em ciing gtri 107 cam on chan thanh t6i cac thy co trong truong, dic biét
cac thay co trong Khoa Cong nghé thong tin da giang day em trong sudt thoi gian
hoc tap tai truong. Vi nhitng kién thire, bai hoc c6 duoc s& 1a hanh trang gitip em
tu tin hon trong coéng viéc, cudc séng va nhitng muc tiéu trong tuong lai.

Téi ciing xin dugc cam on tdi gia dinh, nhimg ngudi than, cac dong nghiép
va ban be da thuong xuyén quan tim, dong vién; cam on Tién si Ngo Qudc Diing
da chia sé kinh nghiém, cung cp cac tai liéu hiru ich trong thoi gian hoc tap,
nghién ctru ciing nhu trong suét qué trinh thuc hién luan van tot nghiép.

Mic du em di cb gang hoan thanh luan van bang tat ca sy nd lyc va kha
nang ctia minh, nhung chac chan van con nhiéu han ché va thiéu sét. Em mong
nhan dugc sy cam thong va gop v quy gié tir cac thiy co va cac ban.

Ha Noi, thang 11 nam 2017

Hoc vién

Bui Bic Anh
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LOT CAM DOAN
T6i xin cam doan, nhitng kién thirc trinh bay trong luan van 1 do ti tim
hiéu, nghién ctru va trinh bay lai. Trong qua trinh 1am lu4n vin toi c6 tham khao
céc tai liéu c6 lién quan va da ghi rd ngudn tai lidu tham khao d6. Nhitng két qua
méi trong luan vin 13 cta riéng t6i, khong sao chép tir bat ky mot cong trinh nao
khac. Néu co6 diéu gi khong trung thyec, t6i xin hoan toan chiu trach nhiém.

Tac gia

Bui Diwc Anh
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Tir viét tat Tir day di

Al Acrtificial Intelligence (771 tué nhdn tao)
AIML Artificial Intelligence Markup Language
CKY Cocke-Kasami-Younger
CNF Chomsky Normal Form
CFG Context-Free Grammar (Van pham phi ngiz canh)

DARPA Defense Advanced Research Projects Agency

DT Determiner (Tu han dinh/Twr chi dinh)

IBM International Business Machines

IN Prepostion (Giai tur)

NN Noun (Danh tz)

NP Noun Phrase (Cum danh tur)

p— Probabilisticf Context-Free GramrTlars
(Van pham phi ngit canh huong thong ké)
PP Prepositional Phrase (Cum gioi tir)
S Sentence (Cau)
SCFG Stochastic Context-Free Grammar

Vi Intrasitive Verb (Ngi dong tur)

VP Verb Phrase (Cum dong tur)

Vit Transitive Verb (Ngoai dong tir)
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MO DAU

1. Tinh cip thiét cia dé tai

Trong nhiéu nim trd lai dy, voi nhu cau vé hoi nhap ngay cang cao giira
cac qudc gia ca vé kinh té 1an van hoa, yéu cau vé ngoai ngi, dac biét 1a tiéng
Anh, tré thanh mot van dé cap thiét voi mdi ngudi. Nhung nhiéu ngudi khong cé
du thoi gian cling nhu diéu Kién dé tham gia cac 16p hoc thém hoic cac cau lac bo
dé nang cao trinh d6 cuia minh. Chinh vi vay can c6 nhiing phan mém, cong cu dé
hd trg nguoi hoc tiéng Anh ¢ bat cir noi dau, vao bat cur thoi gian nao. Hién nay
d3 c6 nhiéu cong cu hudng téi muc dich d6, song mdi cong cu, phan mém déu c6
nhitng han ché riéng, dic biét 1a tinh thu dong. Nguoi hoc hau nhu chi tham gia
vao cac hoat dong duoc thiét ké tir trude trén cong cu, it cé su twong tac hai chiéu.

Véi su phat trién caa khoa hoc cong nghé, viéc mdi ngudi so hiru cho minh
mot chiéc dién thoai thong minh hién nay 1a rat phé bién. Dya trén nén tang dién
thoai thong minh ma di va dang xuat hién cac tng dung hd tro hoc tiéng Anh c6
su tuong tac cao gitta nguoi va may; mot trong nhitng tng dung pho bién nhat
hién nay c6 thé ké t6i 1a cac ung dung dya trén Chatbot. Tuy nhién, phan 16n céc
ting dung Chatbot méi tap trung vao phan tir vung, tir dién, trac nghiém... hoic
cac tng dung luyén k¥ ning nghe, k¥ ning doc..., co rat it cac tng dung c6 thé
gitp ngudi dung kiém tra chinh ta ciing nhu ¢ phap ctia cau dé chi ra 15i sai cho
ngudi doc va chinh stra nd, mic du day 13 mot bai toan twong ddi quan trong.

Vi vay, Chatbot dap img duoc cac yéu cau, chay trén dién thoai thong minh
dé hd tro ngudi hoc tiéng Anh s& 13 mét giai phap c6 hiéu qua dé nang cao chét
luong hoc tap tiéng Anh.

Chinh vi 1y do d9, tac gia da lya chon dé tai: “Nghién cuu mo hinh PCFGs
va ngén ngit AIML trong xdy dung chatbot hé tror hoc tiéng Anh .

2. Muc tiéu nghién ciru

Nghién ctru co s& 1y thuyét nén tang cia bai toan kiém tra chinh ta va cu
phap cua cau trong tiéng Anh; ung dung cai dat, danh gia giai thuat va xay dung
mot &g dung hd tro cc tinh nang nhu kiém tra chinh ta, ngit phap, ¢t phap thong
qua hoi thoai gitra ngudi dung va may trén nén tang Android.

3. Pdi twong va pham vi nghién ciru ciia dé tai
Poi twong nghién ciru

- Khéi quat vé tri tué nhan tao
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- M6 hinh PCFGs, ttng dung xay dung cay ct phap

- Ngon nglr AIML va ky thuat xay dung chatbot

Pham vi nghién ctru

Chatbot trén dién thoai thong minh st dung hé diéu hanh Android dugc xay
dung dua trén AIML va mé hinh PCFGs c¢6 kha nang thuc hién hoi thoai voi nguoi
dung, phat hién va stra nhitng 16i chinh ta va ca phép.
4. Phwong phap nghién ctru

- Khao sat, phan tich va hé thong héa ndi dung cac tai liéu khoa hoc lién
quan dén chatbot hd trg hoc tiéng Anh

- P6i sanh noi dung nghién ciru cua dé tai véi cac ndi dung nghién ciru da
thuc hién dé vira phat trién 4p dung cac két qua khoa hoc - cong nghé di co cho
dé tai vira tim ra cac noi dung méi can dugc nghién ciru va thi hanh.

- Thiét ké mé hinh va thuc nghiém danh gia cac k¥ thuat, bai toan da dé
Xuat dé chimg minh tinh hiéu qua.

5.'Y nghia khoa hoc, ¥ nghia thuc tién cia dé tai

Y nghia khoa hoc

- Nghién cttu, nam viing vé tri tué nhan tao va ngon ngit AIML

- Van dung tri tué nhan tao dé tao ra sy giao tiép than thién, gan gii giira
nguodi va may tinh

- Tim hiéu vé chatbot va (ng dung chatbot dé cung cép thong tin

Y nghia thuc tién

- Tao ra duogc cong cu hd tro hoc tiéng Anh theo hinh thuc hoi thoai giira
nguoi va may

- Gitp phat hién va stra nhirng 16i thuong gap vé chinh ta va ca phap trong
qua trinh giao tiép (viét, ndi) bang tiéng Anh.

- Nang cao hiéu qua hoc tiéng Anh.
6. Két cau luan vin

- Chuong 1: Cac van dé tong quan: Giéi thiéu tong quan 1y thuyét vé tri tué
nhan tao, xu hudng phat trién cua tri tué nhan tao, linh vuc xay dung chatbot hd
tro hoc tiéng Anh, bai toan phan tich ct phap, kiém tra chinh ta, ngit phap va cac
van d¢é lién quan.
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- Chuong 2: M6 hinh PCFGs va ngoén ngitr AIML: Nghién ctru van pham
phi ngit canh, tinh map Mo trong phan tich ct phap va dé xuat giai phap sir dung
van pham phi ngit canh huéng thong ké PCFGs; nghién ctiru ma ngudn mé AIML
trong xay dung chatbot.

- Chuong 3: Phén tich thiét ké, cai dat tng dung: Trinh bay co ban vé thiét
ké cua ung dung va két qua dat duoc thong qua mot sé mau kiém thu.

- Két luan: Trinh bay diém manh va han ché trong luan van. Dng thoi néu
ra hudéng phat trién tiép theo trong tuong lai.
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CHUONG 1: CAC VAN PE TONG QUAN

Chuong 1 cta luan vin gidi thiéu tong quan vé tri tué nhan tao, xu hudng
phat trién cua tri tué nhan tao, linh vuc xay dung chatbot hd trg hoc tiéng Anh va
bai toan phan tich ct phap, kiém tra chinh ta, ngit phap va cac van dé lién quan.

1.1. Chatbot
1.1.1. Tri tué nhdn tao
1.1.1.1 Dinh nghia

Khai niém vé tri tué nhan tao (Artificial Intelligence - viét tat 1a AI) c6 thé
dugc nhin nhan theo nhiéu cach khac nhau, chwa c6 dinh nghia nao duoc thira
nhan chung. Trén thé gidi hién c6 nhiéu dinh nghia vé tri tué nhan tao, cu thé:

- Theo Wikipedia, trf tu¢ nhan tao 1a tri tué duoc biéu dién boi bat cir mot
hé théng nhéan tao nao. Thuat ngir ndy thudng dung dé noéi dén cac may
tinh ¢6 muc dich khong nhét dinh va nganh khoa hoc nghién ctu Vé cac
Iy thuyét va ung dung cua tri tué nhan tao.

- Bellman (1978) dinh nghia: tri tu¢ nhan tao la ty dong hoa cac hoat dong
pht hop véi suy nghi con ngudi, chang han cac hoat dong ra quyét dinh,
giai bai toan...

- Rich anh Knight (1991) thi cho rang: Tri tué nhén tao 1a khoa hoc nghién
ctru xem 1am thé nao dé may tinh co thé thyc hién nhiing cong viéc ma
hién con ngudi con 1am tot hon may tinh.

- Winston (1992) cho rang tri tué nhan tao 1a linh vuc nghién ctru cac tinh
toan dé may co thé nhan thirc, 1ap luan va tac dong.

- Nilsson (1998): tri tu¢ nhan tao nghién ctru cac hanh vi thong minh mo
phong trong cac vat thé nhan tao.

M®di khai niém, dinh nghia déu c6 diém dung riéng, nhung dé don gian
chung ta c6 thé hiéu tri tué nhan tao 12 mot nganh khoa hoc may tinh. N6 xay dung
trén mot nén tang 1y thuyét vitng chic va cé thé tng dung trong viéc tu dong hoa
cac hanh vi thong minh clia may tinh; gitp may tinh c6 dugc nhitng tri tué¢ cua
con ngudi nhu: biét suy nghi va 1ap luan dé giai quyét van dé, biét giao tiép do

hiéu ngon ngir, tiéng noi, biét hoc va tu thich nghil®l,

1.1.1.2. Qué trinh hinh thanh va phdt trién
Y tuong xay dung mot chuong trinh Al xuét hién lan dau vao thang

10/1950, khi nha bac hoc nguoi Anh Alan Turing xem xét van dé “liéu may tinh
c6 kha nang suy nghi hay khong?”. Dé tra 101 cau hoi ndy, 6ng da dua ra khai niém
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“phép thir bat chudc” ma sau nay ngudi ta goi 1a “phép thir Turing”. Phép thir
duogc thyc hién dudi dang mot tro choi. Theo d6, co ba dbi twong tham gia tro
choi (gém hai nguoi va mot may tinh). Mot ngudi (ngudi tham van) ngdi trong
mot phong kin tach biét v4i hai d6i twong con lai. Ngudi nay dit cac cau hoi va
nhan cac cau tra 0i tir nguoi kia (nguoi tra 10i tham van) va tir may tinh. Cudi
cung, néu nguoi tham van khong phan biét duoc ciu tra 11 nao 13 ctia ngudi, cau
tra 1oi nao 1a ctia mdy tinh thi lic d6 c6 thé noi may tinh da c6 kha niang “suy
nghi” giéng nhu nguoil®l,

HUMAN

HUMAN
INTERROGATOR

Hinh 1.1. M6 hinh Turing Test
Niam 1956, tai Hoi nghi do Marvin Minsky va John McCarthy t6 chtc Véi
su tham du cta vai chuc nha khoa hoc tai truong Dartmouth (MY), tén goi
“Avrtificial Intelligence” dugc chinh thirc cong nhan va dugc sir dung cho dén ngay
nay. Ciing tai day, b0 mon nghién ctru tri tu¢ nhan tao dau tién di duoc thanh lap.

Nhirng nam sau do, cac nha khoa hoc nhu John McArthy, Marvin Minsky,
Allen Newell va Herbert Simon cing véi nhitng cong su da viét nén nhiing
chuong trinh may tinh giai dugc nhiing bai toan dai s6, chimg minh céc dinh 1y
va ndi duoc tiéng Anh. Mot s6 thanh tyu ban dau cua giai doan nay co thé ké dén
nhu: chuong trinh choi c¢o cua Samuel; chuong trinh 1y luan Logic cua Newell &
Simon; chuong trinh ching minh cac dinh 1y hinh hoc cta Gelernter8l,

Trong céc thap Ky tiép theo, linh vyc tri tué nhan tao da trai qua nhiing
thang tram khi mot s6 van dé nghién ctu té ra kho khin hon so véi du Kién va
mot s6 nghién ctru da chtirmg minh khéng thé vuot qua vai cac cong nghé tai thoi
diém do['%). Tuy nhién, tri tué nhan tao ciing di dat duoc khong it nhitng thanh tyu
dang ké.

Thap ky 60, 70 Joel Moses Viét chuong trinh toan hoc Macsyma st dung
co sé tri thire dau tién thanh cong. Marvin Minsky va Seymour Papert dua ra cac
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ching minh dau tién vé gidi han cua cac mang no-ron don gian. Ngon ngir 1ap
trinh logic Prolog ra doi va duoc phat trién boi Alain Colmerauer. Ted Shortliffe
xay dung thanh cong mot sb hé chuyén gia dau tién tro giup chan doan trong y
hoc, cac hé thong nay str dung ngdn ngir luat dé biéu dién tri thie va suy dién.

Vao dau nhitng nam 1980, nhimg nghién ctru thanh cong lién quan dén Al
nhu cac hé chuyén gia (expert systems) - mot dang ctia chuong trinh AI mé phong
tri thire va cc k¥ nang phan tich ciia mot hoic nhidu chuyén gia con ngudi. Dén
nhitng nam 1990 va dau thé ky 21, Al d3 dat duoc nhitng thanh tuu to 16n nhat,
Al dugc ap dung trong logic, khai pha dit liéu, chan doan y hoc va nhiéu linh vuc
ing dung khac trong cong nghiép. Su thanh cong dya vao nhiéu yéu td: ting kha
nang tinh todn ctia may tinh, tap trung giai quyét cac bai toan con cu thé, xay dung
cac mdi quan hé gitra Al va cac linh vuc khac giai quyét cac bai toan tuong tu, va
mot sy chuyén giao méi cia cac nha nghién ciru cho cac phuong phap toan hoc
vitng chic va chuan khoa hoc chinh xac®Itl.

Al Timeline

Ada Alan Tuning The first DemonssatedUnmasons  Jaseph Chesz- Jack 18803 lan TiVo Apple, Machine

(1842}  (1950) corference an by Newel Workingan Wezerbau  playing pyerg Horswill Suggestions Google, Leamning,
Alby John 11957) GE {1951) m{1965), E. program by Harry (1993) (2005) Micorsoft Deep

McCarthy, Gclac'ltl:‘m Groerbian Popie . (2011) Learn(ng
Manin m{1965) atMIm ' i

Mireky {1956) 195y (1979 {2013 -)

Hinh 1.2. Qué trinh hinh thanh va phét trién ctia tri tué nhén tao
Ngay nay, su phat trién manh mé cua khoa hoc cong nghé, ciing nhiing bo
dir liéu phong phu, cac cong cy phét trién phan mém mién phi hodc gia ré da hd
tro rat nhiéu cho cac nha nghién ctru. Tir d6 thiic day su phat trién cac nghién ctu
vé tri tué nhén tao, gitp cho manh dat Al thu hit déng dao cac 6ng 16n nhu:
Facebook, Google, Microsoft... tham gia nghién ctru, phat trién san pham va mé
ra ky nguyén mai cho tri tu¢ nhan tao.
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1.1.1.3. Mgt sé ieng dung

Hién tai, tri tué nhéan tao duoc ung dung trong doi sdng theo hai hudng:
Dung may tinh dé bat chudc qua trinh xtr Iy ctia con ngudi va thiét ké nhitng may
tinh thong minh dgc lap véi cach suy nghi cua con nguoi.

M6t s6 ttng dung cua tri tué nhan tao trong cudc song thuc tién co thé ké
dén nhu: nhan dang chit viét, nhan dang tiéng néi, dich tu dong, tim kiém thong
tin, khai pha dit liéu va phat trién tri thirc, lai xe tw dong, robot!*8l,

Nhén dang chir viét

Nhan dang chir viét ung dung trong linh vuc nhan dang chi in hoac chir
viét tay va luu thanh vin ban dién tir. O Viét Nam, phan mém VnDOCR do Phong
Nhan dang & Cong nghé tri thirc, Vién Cong nghé Thong tin xay dung co thé
nhan dang tryuc tiép tai liéu bang cach quét thong qua may scanner thanh cac tép
anh, chuyén dbi thanh cac tép c6 dinh dang *.doc, * xls, *.txt, *.rtf, gitp ngudi sir
dung khong phai go lai tai liéu vao may. Tuong tu véi phan mém nhan dang chi
viét trong thur vién, ngudi ta ciing c6 thé dé dang chuyén hang ngan dau sach thanh
vin ban dién t&r mot cach nhanh chong!*4l,

Nhan dang tiéng néi

Nhan dang tiéng noi dong vai tro quan trong trong giao tiép giira nguoi va
may. N6 giip may moc hiéu va thuc hién cac hiéu 1énh caa con ngudi. Mot Gng
dung trong linh vuc ndy 1a hang san xuat xe hoi BMW (Pirc) dang tién hanh phat
trién mot cong nghé mai cho phép céc tai xé ¢ thé soan email, tin nhin bang
giong noi trong khi dang 1ai xe. Mot ing dung khac 1a phan mém long phu dé vao
cac chuong trinh truyén hinh. Pay 1a mot céng viéc kha budn té va doi hoi phai
c6 nhiing ngudi ghi téc ky chuyén nghiép. Nho ¢6 nhitng tién bo trong cong nghé
nhan dang tiéng noi, cac nha cung cap dich vu truyén hinh gan diy da gia ting
dang ké so luong cac chuong trinh duoc 16ng phu dé caa hol'4,

Dich tw dong

Dich tu dong 1a cong viéc thuc hién dich mot ngdn ngit sang mot hoac nhiéu
ngon ngir khac, khong c6 su can thiép cia con nguoi trong qua trinh dich. Tuy
nhién, dé lam cho may hiéu dugc ngdn ngit 1a mot trong nhitng van dé kho nhat
cta tri tué nhan tao. Thi du ciu: “Ong gia di nhanh qua” ciing c¢6 nhiéu cach hiéu
khéc nhau: vdi cach phan tach tir va cum tur thanh dng gia/di/nhanh qua va dng/gia
di/nhanh qua... thi viéc dich cau kiéu nhu thé nay tir tiéng Viét sang tiéng Anh
doi hoi may khong nhitng phai hiéu dung nghia cau tiéng Viét ma con phai tao ra
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dugc cau tiéng Anh tuong Gng. Cac phan mém dich tu dong hién nay con phai
tiép tuc nghién ctru nhiéu hon nira dé c6 duoc nhiing hé dich tot,

Tim kiém théng tin

Thong tin trén mang hang ngay dugc gia ting theo cap sé nhan. Viéc tim
kiém thong tin ma ngudi ding quan tim bay gid 1a tim ding thong tin minh can
va phai dang tin cay. Theo théng ké, co dén hon 90% sb luong ngudi Viét Nam
1én mang internet dé thyc hién viéc tim kiém thong tin. Cac may tim kiém (search
engine) hién nay chu yéu thuc hién tim kiém dya theo tir khoa. Thi du, Google
hay Yahoo chi phan tich ndi dung mot cach don gian dya trén tan suat cua tir khoa,
thir hang cta trang va mot s6 tiéu chi danh gia khac. Két qua 1a rat nhiéu tim kiém
khéng nhan duoc cau tra 1oi pht hop, tham chi bi dan téi mot lién két khong lién
quan gi do thu thuat danh lira nham gidi thiéu san pham hoic lai nhan dugc qua
nhiéu tai liéu khong phai thir ta mong muén, trong khi d6 lai khong tim ra tai liéu
can tim. Hién nay, cac nha nghién ctru dang cai tién cac cong cu tim kiém truc
tuyén dé mot ngay nao do, nd cé thé hiéu va tra loi ca nhitng cau hoi cu the, thi
du nhu “gia tour du lich ré nhat tir Ha Noi di Pa Lat trong ba ngay ctia thang nay
1a bao nhiéu?”. Tuy vay, thuc té cho dén bay gid chua c6 may tim kiém nao co
thé 1am hai 1ong nguoi dung kiéu nhu vayi4,

Khai pha dir li¢u va phat hién tri thic

Pay 1a linh vuc cho phép xtr Iy tir rat nhiéu di liéu khac nhau dé phat hién
ra tri thcc méi. Ngoai ra, ung dung trong linh vuc nay ciing can phai biét tra 1oi
cau hoi ctia nguoi sir dung chung tir viéc tong hop dit liéu thay vi may moc chi
dap tra nhitng gi c¢6 sin trong bd nhé. Thuc té dé lam duogc didu nay rat kho, né
gan nhu 13 mo phong qua trinh hoc tap, kham pha khoa hoc cta con nguoi. Ngoai
ra, dir liéu thudng c6 so luong rat 16n, véi nhiéu kiéu (s, van ban, hinh anh, 4m
thanh, video...) va khong ngung thay doi. Dé tim ra tri thtc thi cac chuwong trinh
phai d6i mat voi van dé do phuc tap tinh toan... Pay 1a linh vuc van con dang
trong giai doan dau phat triénl,

Lai xe tu dong

Theo Sebastian Thrun, Gido su nganh may tinh va ky thuat dién cua Dai
hoc Carnegie Mellon: uu diém 16n nhat cua xe tu 14i 1a kha nang loai bo sai sot
clia con ngudi - nguyén nhan din dén 95% s vu tir vong mdi nam tai My do tai
nan giao thong. “Chung t6i c6 thé giam bét 50% s6 vu tai nan do nguyén nhan
nay”, ong Sebastian Thrun khang dinh. Ché tao dugc 6t tu 1ai va an toan cao
cling 1a mot muc tiéu duoc Cuc nghién ctru cac du an cong nghé cao Bo quéc
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phong My DARPA (Defense Advanced Research Projects Agency) khéi xuéng
va ho tro dudi dang mot cude thi mang tén “thach thuc I16n cia DARPA” (DARPA
grand challenge). Chiing ta hy vong s& dén mot ngay, nhiing chiéc 6t chay trén
duong khong can nguoi 1ai. Chi néi noi mudn dén, xe s& dua ta di va di an toan™,

Robot

Nhiéu dé 4n nghién ctru vé robot thong minh va cac linh vuc lién quan duoc
tng dung trong doi séng. Cac dé an nay hudéng dén cac sang tao cong nghé co
nhiéu y nghia trong van héa, xa hoi va cong nghiép, doi hoi phai tich hop nhiéu
cong nghé, nhu nguyén 1y cac tac tir, biéu dién tri thiuc vé khong gian, nhan biét
chién lugc, 14ap luan thoi gian thuc, nhan dang va xtr Iy cac chudi hinh anh lién tuc
trong thoi gian thuc... Mot trong nhitng ung dung d6 1a dé an RoboCup: to chic
thi diu bong da gitta cac doi robot. Muc tiéu hudng dén cua dé an nay 1 dén nam
2050, s& ché tao dugc mot doi robot co thé thang doi bong da vo dich thé gidi.
Ung dung quan trong khac cua linh vuc nay 1a ché tao robot d6i pho va do tim
nan nhan trong cac tham hoa. Trong su ¢6 hu hong tai nha may dién hat nhan xay
ra sau tran dong dat va song than ngay 11 thang 3 nam 2011 & Nhat Ban, ngudi ta
gui robot ¢6 tén Quince dé hoat dong tai nhitng khu vuc kho tiép can do d6 phong
Xa cao ctia nha may Fukushima. Puoc diéu khién tir xa, Quince c6 thé lam viéc
trong nhiéu gid ddng ho dé chup hinh va do do phong xa trong nhiing toa nha bi

lay nhidm chat phong xa, noi ma cac ky thuat vién khong thé vao bén trong.

Trong tuong lai, tri tué nhan tao V&i Su quan tam va phat trién cua cac 6ng
I6n trong nganh cong nghé, du kién s& mo rong hon nira pham vi tng dung sang
cac linh vyc nhu: y té, xay dung, ngan hang, cong nghé siéu vi...

Dén nay, tri tué nhan tao da gop phan khong nho trong viéc giup con ngudi
tiét kiém suc lao dong, ddy nhanh qua trinh ty dong hoa va sé hoa nén kinh té cua
nhan loai, véi chi phi kha ré. Mic du, van c¢6 nhiéu y kién lo ngai vé cong an viéc
lam cta con ngudi khi tri tué nhan tao phat trién. Nhung thiét nghi, néu chung ta
c¢6 nhimg chinh sach phu hop thi tri tué nhan tao sé& 1a nén tang dua loai nguoi
bude 1én mot thm cao mai.

1.1.1.4. Xu thé nghién ciku va phdt trién cua tri tué nhdn tao hién dai

Cho dén thoi diém chuyén giao thién nién ky, su 16i cudn cua tri tué nhan
tao cha yéu & htra hen cung cip ciia né, nhung trong hon muoi lam nim qua, nhiéu
101 hira d6 da duoc thuc hién. Cac cong nghé tri tué nhan tao da tham nhép vao
cudc song cua chiing ta. Khi chung try thanh mot luc lugng trung tam trong xa
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hoi, linh vuc nay dang chuyén tir nhitng hé théng chi don gian 13 thong minh sang

ché tao cac hé théng c6 nhan thire nhu con ngudi va dang tin cay.

Mot s6 yéu té da thuc day cude cach mang tri tué nhan tao. Quan trong nhat
trong s6 do6 1a su trudong thanh cua may hoc, duoc hd tro mot phan bai ngudn tai
nguyén dién toan dam may va thu thap di liéu rong khap dua trén web. May hoc
da dat tién bo dang ké bang “hoc sau”, mot dang dao tao cic mang ludi than kinh
nhan tao thich nghi sir dung phuwong phap goi 1a lan truyén nguogc. Budc nhay vot
nay trong viéc thuc hién cac thuat toan xtr Iy thong tin da duoc hd tro boi cac tién
bo dang ké trong cong nghé phan cimg cho cac hoat dong co ban nhu cam bién,
nhan thirc, va nhan dang d6i teong. Cac nén tang va thi truong méi cho cac san
pham nho vao dir liéu, va cac khuyén khich kinh té dé tim ra cac san pham va thi
trudong Mai, ciing gop phan cho sy ra doi cong nghé dua vao tri tué nhan taol”],

Tat ca nhitng xu hudng nay thiic day cac linh vuc nghién ciru vé tri tué nhan
tao trong nhirng nim qua va ca trong twong lai khong xa, cu thél:

- Nhan dang mau

- Xt Iy anh

- Mang noron

- Xt Iy ng6n ngir tu nhién

- Robot hoc

- Chatbot...

1.1.1. Chatbot la gi?

Chatbot (c6 thé duoc goi 1a chatter robot) 1a mot linh vuc cua tri tué nhan
tao. Chatbot 1a mot hé théng thyuc hién su trao doi thong tin giita hai hay nhiéu doi
tugng theo mot quy chuan nhat dinh, qua trinh trao doi thong tin c¢6 thé bang ngdn
ngit noi, ngdn ngit viét hodc ki higul?,

Chatbot c6 thé hiéu don gian 1a mot chuong trinh mdy tinh ma nguoi ding
c6 thé giao tiép voi may thong qua cac tng dung nhan tin. Mot chatbot ¢ thé noi
va hiéu tiéng noi va s& phén tich nhiing gi con ngudi néi va c¢b gang hiéu mot yéu
cau dua ra. Chatbot sau d6 giao tiép véi cac may khac, truyén dat cau hoi sau d6
tra 101 con nguoi.

Chatbot giup cho con nguoi tiét kiém thoi gian, chi phi thong qua tng dung
trong viéc cham soc khach hang (tw dong hoa quy trinh...), hay nang cao ning suét
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lao dong (cac bot gitp dat lich...) hay tham chi cham s6c doi sbng con ngudi (cac
bot cham soc stc khoe...).

Chatbot c6 thé duoc phan loai thanh 3 loai chinh[?:
- Chatbot gitra nguoi véi nguoi

- Chatbot gitra may voi may

- Chatbot gitra nguoi va may

Mic du chatbot 1a chit d& “ndng” trong thoi gian gan ddy, nhung thuc ra
chatbot da c6 mat tur cach day 50 nam. Nam 1950, tir y tuéng cua Turing 1a dua
ra mot thiét bi thong minh s& thay thé con ngudi thuc hién cac cudc hoi thoai. Y
tudng nay gitp hinh thanh nén tang cho cudc cach mang chatbot. Sau do, Eliza 1a
chuong trinh chatbot dau tién dugc phat trién nim 1966. Chuong trinh dugc tao
ra d€ “déng vai” nha tri li¢u tra 10i cac cau héi don don gian véi céc cau triic cau
xéac dinh. Chuong trinh dugc phat trién boi 6ng Joseph Weizenbaum, Vién Cong
nghé Massachusetts, My.

Ngay nay véi su xuat hién cia may tinh & moi noi va duya trén kho co so dit
licu da dang va do s6 dugc luu trit trén may tinh. Dé co thé khai thac duoc kho di
liu da dang va d6 s6 nay may tinh can c6 kha ning xt 1y thong tin trong qua trinh
trao d6i thong tin (hoi thoai). Vi kha ning hoi thoai théng minh, chatbot c6 thé
dap tmg duoc yéu cau trén dé tré thanh mot chwong trinh tu van trg giup cho moi
nguoi.

1.1.2. Chatbot hé tre hgc tiéng Anh

1.1.2.1. Miki

Miki 1a mét chatbot trén Facebook, dugc hoat ddong sau khi Facebook chinh
thire hd trg mot nén tang danh cho bot trén Messenger. Chatbot nay c6 rat nhiéu
tinh ning chu yéu vé linh vuc giai tri, tra ctru va hoc tap, trong d6 c6 tinh nang hd
tro hoc tiéng Anh kha thu vi.

Sy tién loi khi sir dung chatbot nay d6 14 nguoi s dung khong can phai cai
thém bat ki ung dung nao, chi can bat Messenger va chat v&i chatbot. Cac tinh
ning hoc tinh Anh duoc hd tro trén Miki:

- Tra tir dién Anh Viét

- Tra cau song ngit Anh Viét

- Dich doan van
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CAU better safe than sorry

Better safe than sorry
(Tha cén than con hon la d& xay
ra diéu déng tiéc)

Better safe than sorry.
(Cén tac v6 uu.)

Better safe than sorry.
(Cén than sé khong xay ra sai
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Better safe than sorry.
(Cén tac vo dy ndy.)

Better safe than sorry.
(Cén than thi sé khong pham sai
1am.)
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Tra céu song ngir anh viéy
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Hinh 1.3. Chatbot Miki

Poli 13 mot chatbot chuyén day thanh ngi tiéng Anh. Poli hoat dong tuong
tu nhu mot cudn tir dién sb, cung cap cac thanh ngir tiéng Anh phé bién kém theo
hinh minh hoa d& nhé dé ngudi dung 6 himg thu hoc hoi hon. M6t sé tinh ning

cua Poli:

- Cung cap céc thanh ngir tiéng Anh

- Xem dinh nghia

- Xem céc vi du vé cach dung

eeeee Viette| T

{ Trang char ,, %t :

_

Hit the nail on the head

Type or press 'Definition’
to get the definition.
Type or press 'Examples’
to get examples using
this idiom.

@ What next?
]
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15:02 @ 1 @} 47% 04 eeeec Viettel T

15:02 @ 103 47% 04

S . PoliBot> St 3 li Bot > =
Quanly < Trang ch Y._,°:",Bd°t . Quéanly < Trangchu , IVP‘O;'B‘m . Quan Iy
; L
= To do or say something
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O What next?
©

to get the definition.
Type or press 'Examples’
to get examples using
this idiom.

What next?

Q

To do or say something
exactly right.

15 Q What next?

Mike hit the nail on the
head when he said no

one likes working with

Kelly.

You've found the
problem, Andy! You hit
the nail on the head!

15 Q What next? o)

[Definition> KExamples JKNew Idiom ) KDefinitionj '\Examples ‘&New Idiom ) (Deﬁnmon \[Examp\es ( New Idiom )

Nhap tin nhan..

Nhap tin nhan

Hinh 1.4. Chatbot Poli

Nhéap tin nhan..
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1.1.2.3. Sally Bot

Cung duogc sang 1ap boi Airpoli nhu Poli Bot, Sally duoc xay dung dé ngudi
dung hiéu hon vé cac cum dong tir trong tiéng Anh. Céc tinh nang cua Sally:

- Hoc cum dong tir méi
- Binh nghia cum tur da cho
- Pua vi du lién quan dén cum tir d cho

- Bua cum tir da cho ap dung vao doan hoi thoai

Sally Bot
Thutng trd 151 ngay

Examples for 'to bacl
(something) up":

You'll have to back up your car
so that | can get out.

Please back up your bicycle so |
can open the door.

What would you like to do next?

Hello! Your daily phrasal verbs
are ready. Press or type the 'New
Verb' button to start.

15L0C 2332
Hello! Your daily phrasal verbs

are ready. Press or type the 'New

- Verb' button to start. Follow us on Facebook!

~ Sally Bot

Viét tin nhan.

Hinh 1.5. Chatbot Sally
1.1.2.4. Andy English

Cac tinh nang ctia Andy English:
- Hoi thoai bang tiéng Anh, thao luan vé cac chu dé khac nhau
- Hoc ngir phap

- Hoc thém tir méi dé mé rong von tir

Practice real-life conversations Take dally lessons Learn new words and
with a friendly robot 1o learn grammar expand your

Andy - Learn Daglish Andy - Learn English = =

Woar 8 you 1 o 96 I your W P Boon working in i
froe Sme? cw ___ rew ywar

at hods
i for peophe to

Hinh 1.6. Chatbot Andy English
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1.1.2.5. Acobot

Acobot 1a mét tng dung hd tro hoc tiéng Anh véi cac tinh ning gitip nguoi
st dung luyén cac k§ nang doc, viét, nghe, néi, dam thoai, phat am, dich thuat,
ngtr phép va tur vung.

© 70 [0.31%515:21

)

Tro chuyén

) ¢ 13

Ngir virng

Hinh 1.7. Chatbot Acobot

Qua nghién ctru cac chatbot trén, c6 thé thay rang, hau nhu tat ca cac chatbot
déu tap trung vao viéc tap trung vao phan luyén tir vung, tng dung tir dién, tric
nghiém... hodc cac tng dung luyén k¥ nang nghe, k¥ ning doc; gan nhu chua co
ing dung nao hd tro ngudi s dung trong viéc kiém tra chinh ta, ngir phap. D6
cling chinh 1 1y do chinh dé tac gia lya chon dé tai nay.
1.2. Ngir phap tiéng Anh

1.2.1. Cac khdi niém co bdn

Ngir phap

Ngit phap 1a thuat ngir dich tir grammaire (tiéng Phap), grammar (tiéng
Anh) ma gbc 13 grammatiké techné (nghé thuat viét) caa tiéng Hi Lap™Y. Thuat
ngtr nay c6 hai nghia:

(1) 1a mot bo phan cua ciu triic ngdn ngir, né c6 don vi khac voi don vi cia
tr vung va ngtr am;
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(2) 1a mot nganh ctia ngoén ngir hoc nghién ctru su hoat dong, su hanh chirc
theo nhiing quy tac nhat dinh dé bién cac don vi ngdn ngit thanh cac don vi giao
tiép.

Pé phan biét rach roi hai nghia trén c6 thé dung thuat ngir “ngit phap” cho
nghia (1) va “ngir phap hoc” cho nghia (2). V&1 y nghia d6 ma noi thi ngit phap
hoc 14 khoa hoc nghién ctiu vé ngir phap™.

Ngit phap 1a quy tac chii yéu trong ciu trac ngdn ngir. Viéc tao ra cac quy
tac chinh cho mot ngdn ngir riéng biét 1a ngir phap cua ngdn ngit do, vi vay mdi
ngdn ngit c6 mot ngit phap riéng biét cua nd. Ngit phap 1a mot phan trong nghién
clru ngdn ngir hay con goi 12 ngdn ngit hoc. Ngit phap 1a mot cach thie dé hiéu
vé ngdn ngit. Mit khac, ngit phap con 1a mot cong cu dé quan 1y tir ngit, lam cho
tir ngit tir mot tir hay nhiéu tir thanh mot cau ding ¥ nghia va thuc su hitu ich.

Ngit phap, theo cach hiéu cta hau hét cac nha ngdn ngit hoc hién dai bao
gom ngir 4m, 4m hoc, hinh thai ngon ngit, cti phéap, ngir nghia. Tuy nhién, theo
truyén thong, ngit phap chi bao gom hinh thai ngén ngit va ca phap,

Kiém tra ngit phap 1 qua trinh kiém tra mot van ban c6 phu hop Véi ngir
phap cua ngon ngir 6 hay khong.

Cu phap

C1 phap 1a mot phan trong ngir phap. Ct phap bao gom tap cac luat, nguyén
tic va cac qua trinh bién d6i dé ta c6 thé xay dung ciu triic cua mot cau trong mot
ngdn ngit theo mot thir ty nhat dinh.

Cic 16p tir (nhén tir) trong tiéng Anh

Theo Jurafsky va Martin®l, cac tir thuong duoc phan nhoém thanh cac 16p
duoc goi la thanh phﬁn van ban (POS), cac 16p tir, cac 16p hinh thai hoc hoac cac
nhan tir. Trong ngit phap truyén théng thuong chi cé mot vai thanh phan (danh ti,
dong tir, tinh tir, gioi tir, trang tir, két hop...). Nhitng mé hinh ngit phap gan day
lai c6 s luong 16p tir I6n hon (45 16p theo Penn Treebank, 87 vé&i vin thé Brown,
va 146 véi muc tiéu cua C7). Vi du, nhitng tap nhan riéng biét gitra cac tinh tir S&
hitu (my, your, his...) véi cac dai tir nhan xung (I, you, he...). Viéc biét duoc nhan
cua tir co thé giup ta xac dinh dugc muc dich ciing nhu ngit canh sir dung cua
chung, diéu nay rat hitu ich cho viéc nhan dang ngon ngi.

Cac thanh phan ngir phap c6 thé dugc chia thanh 2 mang l16n: dong va mo.
Céc 16p dong 1a cac 10p c6 tap thanh phan cb dinh. Vi du, gidi tir 1 16p dong vi
d3 c6 mot tap cac gidi tir b dinh trong tiéng Anh; rat hiém khi mot gioi tir méi
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duoc tao ra. Mat khac, danh tir va dong tir 13 cac 16p ma vi nhiéu danh tir va dong
tir méi van dang duoc tao ra hoic duge muon tir ngdn ngir khac. Lop cac tir dong
nhin chung ciing 1a cac tr chtrc nang, cac tir chirc nang la cac tir nglr phap nhu of,
it, and, hoac you, nhiing tir ngan, dugc str dung thudng xuyén va dong mot vai trd
quan trong trong ngtr phap.

Co6 4 16p tir mo chinh: Danh tir (nouns), dong tu (verbs), tinh tir (adjectives)
va trang tir (adverbs). Tuy nhién, diéu nay dung véi tiéng Anh nhung khong phai

Vi tat ca cac ngdn ngit, nhiéu ngdn ngir khong co tinh ti.

Tat ca cac ngdn ngit caa loai ngudi da duoc biét dén déu c6 it nhat 2 16p tur
1a danh tir va dong tir. Danh tir 12 tén caa 16p tir vung ma & d6 céc tir chi yéu duoc
chi cho nguoi, dia diém, va cac diéu xay ra. Nhung vi cac 16p tir ngit gidng danh
tir duoc dinh nghia chirc nang hon 1a ngit nghia nén nhiéu tir danh cho ngudi, dia
diém va cac vat co thé khong phai 1a danh tir, va nhiéu danh tir chuyén doi c6 thé
khong phai danh cho nguoi, dia danh...

Danh tir dugc chia lam 2 nhém: danh tur riéng (vi du: Regina, Colorado...)
va danh tir chung duoc dung dé chi cac dbi twong chung, khong chi cu thé mot
dbi tuong voi tén cu thé. Trong danh tir chung lai chia lam 2 nhom: danh tir dém
duoc va danh tir khong dém duoc.

Pong tir bao gom phan 16n cac tir chi hanh dong va tién trinh, bao gém cac
dong tir chinh nhu draw, provide, differ va go. Mot 16p con cua I6p dong tir duoc
goi 14 bo ngit.

Lép tir mo thir ba 1a tinh tir, xét vé mat ngit nghia 16p nay bao gom nhiéu
tr mo ta cac thudc tinh, tinh chit va chat luong. Pa sb céc ngdn ngir déu c6 tinh
tir voi cac chii d& nhu mau séic, tudi va gia tri, nhung ciing c6 ngdn ngit khong cé
tinh ttr.

Lép tir mé cudi cung 1a trang tir, nd kha phuc tap va c6 tinh hdn hop ca vé
ngir nghia va hinh thai.

Céc 16p tir dong khac nhau gitra cdc ngén ngit khac nhau hon so véi cac 16p
m&. Dudi day 13 tong quat mot vai 16p tir dong quan trong trong tiéng Anh cing
vi du cia ching:

- Giai tir (Prepositions): on, under, over, near, by, from, to, with...

- Mao tir (Determiners): a, an, the...

- Dal tr nhan xung (Pronouns): I, she, he, who...
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- Lién tir (Conjunctions): and, but, or, as, if, when...

- Tro d@ong tur (Auxiliary verbs): can, may, should, are...

- Particles: up, down, on, off, in, out, at, by...

- S6 dém (numerals): one, two, three...

Gidi tir thuong dimg trudc cum danh tir; vé miat ngir nghia, né thuong chi
mdi quan hé vé thoi gian va khong gian, c6 thé ca vé nghia den hodc nghia an du.
Tuy nhién chang thuong thé hién mot sé cac quan hé khac.

Mot particle 1a mot tir gibng véi mot gigi tir hodc mot trang tir, va ching
thuong két hop voi cac dong tir trong cac mau gom nhiéu thanh phan goi 1a cum
dong tur.

1.2.2. Phén logi 11

Li chinh ta (Spelling errors)

Puoc dinh nghia nhu mot 16i xac dinh mot tir khéng ton tai trong danh sach
cac tir da c6, tir ndy coi nhu 1a khong dung d6i véi tap tir d6. Tuy nhién, trong mot
tap tir khac néu c6 tir d6, d6 lai khong phai 1a 16i chinh ta nira. Vi vdy, c6 thé noi
15i chinh ta 1a twong ddi véi tap tir quy dinh, tuy nhién da phan tap tir duoc xay
dung dya trén tir dién dd bao gdm gan nhu toan bd cac tir, nén céc 16i xac dinh
duogc xac dinh thuong 1a do nguoi dung nhap sai hoac nho sai gay ra.

Vi du: spekeas, tkuk 1a cac tir khong c6 trong tir dién tiéng Anh.

L&i ngir phap (Grammar errors)

Puoc dinh nghia khi mot cau khong phu hop véi nhitng tap luat cua tiéng
Anh. Khong giéng 16i chinh ta, 18i ngir phap duoc xac dinh can dua vao toan bo
céc tir trong cau. LI ngit phap duoc chia 1am 16i ¢6 cu trac va 16i khong ciu tric.
Ldi c6 cau trac 1a cac 16i chi co thé duoc stra bang cach chén, xda hodc chuyén
mét hoac nhiéu tir trong cau. Trong khi 16i khong céu trac 1 cac 16i ma co thé
duogc stra bang cach thay thé mot tir cé sin trong cau bang mét tir khac.

Vi du: | goes to school; goes 1a dong tir di voi ngdi thir 3 s6 it trong khi |
1a ng6i s6 1, cau nay c6 thé duoc sira thanh | go to school.

L6i phong cach dung tir (Style errors)

Duoc dinh nghia 13 15i khi str dung cac tir khong thong dung hoic cic cau
c6 cAu trac phuc tap 1am van ban tré 1én khé hiéu.
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1.2.3. Mgt sé 16i ngé phdp trong tiéng Anh

S6 luat ngir phap rat 16n va khé co thé kiém soat dugc hét, do vay luan van
chi tim hiéu mat s6 it luat trong sé d6. Ta s& phan tich mot s6 luat cling nhu céac
15i vé ngit phap dudi day:

- Li chia dong tir (Subject-Verb Agreement)!®: Trong tiéng Anh, chu ngix
va dong tir luén phai phit hop Vi nhau theo ngdi hoic theo s6 luong.

Vi du: He are a doctor, cha ngir (He) va dong tu (are) 1a duoc chia khong
chinh xac (He 13 ngdi thir ba sb it va phai di v6i dong tir tobe 14 is).

- L3i dung mao tir khéng xac dinh a/anf®: Mao tir an duoc st dung néu
danh tir di theo sau duoc bat dau véi cac nguyén 4m (a, e, i, 0, u).

Vi du: a car, a test, an uniform, an engineer...

Tuy nhién, ciing c6 mdt sb trudng hop dic biét nhu: a university, a
European initiative; an hour, an honor...

- Cau hoi dudi (Tag questions)%: Cau hoi dudi thuong dugc st dung trong
van noi dé khang dinh lai moét ménh dé. N6 duoc ding bang cach sir dung mot
mau cau bi dong vai mot tro dong tir va chu ngit cua cau.

Vi du: It’s warm today tré thanh It’s warm today, isn't it?

Khi dong tr trong cau 1a bi dong, trg dong tur s€ ¢ dang chu dong. Cau hoi
duoi 1a mot cau dic biét va co luat dic biét, do do thuong bi bo qua khi xét dén.

- Nhitng 15i khac: Nhiéu 15i khac thuong 13 16i do ki thuat, thuong bi gay
ra do chinh stra vin ban nhung lai quén mot s6 tir.

Vi du: He said thought that it was a big cat. Tac gia c6 thé mudn thay thé
said bang thought nhung lai quén viéc x6a di dong tir said.

Mot s6 16i ciing c6 thé duoc gay ra do nham 1an mot s6 tir giéng nhau nhu
Than - Then.

1.3. Tong quan bai toan kiém tra ngir phap tiéng Anh

Pé giai quyét bai toan kiém tra ngit phap tiéng Anh, chiing ta can phai thuc
hién 2 nhiém vu:

- Phan tich cu phap
- Kiém tra ngir phap
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1.3.1. Phdn tich cu phap

D3 tir 1au, con ngudi ludn mong mudn phat minh ra mot chiéc may cé kha
ning nghe va thuc hién cac ménh 1énh cta con ngudi. Cho dén nay, mét hé théng
nhu vay Van con trong udc mo bdi may moc van gip kho khin trong viéc nhan
biét ngdn ngir cua con ngudi, tir viéc nghe dung cho dén viéc hiéu dang duoc 16
n6i cua con ngudi rat 1a kho khan. Tuy nhién, con ngudi dang tich cuc nghién ctu
phat trién ra cong nghé méi dé thuc hién dugc mot hé théng thong minh nhu con
ngudi, linh vuc dé 1a xir Iy ngdn ngit tu nhiénl®. Trong d6, phan tich ct phap la
mot bai toan trung tim va duoc sir dung trong rat nhiéu @ng dung caa xu 1y ngén
ngtr tu nhién, mot xu thé nghién ctru va phat trién cua tri tué nhan tao hién dai. Do
chinh x4c cua bo phén tich ct phap c6 anh huong 16n téi két qua caa cac ang dung
xt Iy ngdn ngir khac. Cac nghién cttu vé xay dung phan tich ca phap tu dong da
duogc phat trién tir rat sém va di c6 nhiéu bd phan tich ¢t phap voi chat lugng rat
t6t cho cac ngdn ngit nhu tiéng Anh, tiéng Trung, tiéng Viét...

1.3.1.1. X Iy ngdn ngit tw nhién va cdc vin dé chinh

Xtr Iy ngdn ngir tu nhién 1a linh vuc trong khoa hoc may tinh, nhiém vu cta
n6 1a xay dung mot hé thng c6 thé phan tich, hiéu dugc ngdn ngit caa con ngudi,
khong nhiing thé hé théng nay con c6 kha nang phan hoi lai bang chinh ngon ngi
ctia con nguoi. Nhur vay ta c6 mot mé hinh don gian vé mot hé théng xu 1y ngon
ngtr ty nhién nhu sau:

Ngon ngi Ngon ngtr
HE THONG

Hiéu ngdn ngi

Sinh ra ngon nglr

Hinh 1.8. M6 hinh x1r 1y ngbén ngir ty nhién
Xur Iy ngén ngir ty nhién co rat nhiéu ung dung trong thyc té, c6 thé ké ra
¢ day mdt vai ing dung cua Xt ly ngén ngir tu nhién nhu 1a dich may (machine
translation), tim kiém thong tin (information retrieval), trich chon théng tin
(information retrieval) hay nhu 1a nhan dang tiéng noi (speech recognition)!®l,
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- Dich may (machine translation) 1a mgt tng dung c6 nhiém vu dich mét
van ban tir mot ngdn ngir (vi du nhu tiéng Anh) sang mot ngdn ngir khac (chang
han 1a tiéng Viét), giéng nhu ngudi phién dich.

- Tim kiém thong tin (information retrieval): & day ta co thé thdy mot vi du
rat dién hinh d6 1a web search engine, www.google.com, website nay 1a mot dang
cta tim kiém thong tin, tirc 1a khi cdn mot thong tin, hé thdng s& thuc hién viéc
tim kiém trong dit liéu (tap rat nhiéu cac van ban) mot hay nhiéu vin ban twong
tu voi thong tin ta can tim kiém.

- Trich chon thong tin (information extraction): khi dua vao mot tap van
ban, hé théng nay co6 thé tra vé cho ta nhimg doan trong vin ban d6 miéu ta thong
tin chung ta quan tam. Mot vi du don gian ¢ day 1a khi gap mét trang blog ta can
xéac dinh mot s6 thong tin vé ca nhan s& hitu blog nhu tén, gidi tinh, dia chi... thi
hé thong trich chon thong tin co nhiém vu tra vé cho ta cac thong tin ny.

- Nhan dang tiéng néi (speech recognition): Khi ban noéi mét ciu, ching ta
da c6 nhitng hé théng c6 thé ghi lai nhimg am thanh nay & dang dit lidu s6, muc
tiéu ctia ung dung nay 1a chuyén duoc song Am thanh nay thanh dir liéu vian ban,

Trén day 1a mot s6 ung dung cua xir Iy ngdn ngit ty nhién va trong thyc té
con nhiéu ng dung khac dang dugc nghién ctru va phat trién. Tuy nhién, cac Gng
dung ngdn ngit ty nhién déu c6 chung mot s6 bai toan co sd nhu 13 phan tich tir
t, phan tich ct phap, phan tich ngir nghia. Trong d6, phan tich ct phap dong vai
tro trung tdm trong ung dung Xt 1y ngdn ngir tu nhién va la muc ti€u caa luan van
nay huong toi.

1.3.1.2. Phan tich cu phap

Phan tich ct phap lién quan dén viéc nghién ctu vé cau trac cia mot cau
va mdi quan hé da dang giira cac tir trong cau dol™. Phan tich ca phap 1a buéc xu
Iy quan trong trong cac bai toan hiéu ngdn ngit ty nhién. N6 cung cap mot nén
tang viing chac cho viéc xir Iy van ban théng minh nhu cac hé théng hoi dap, khai
pha vin ban va dich may™,

Phan tich cu phap (parsing analysis hay syntatic analysis) la qua trinh phan
tich mot chudi tir to (chudi tir t6 nay 1a két qua cia qua trinh phan tich tir td, thong
thuong doi véi xir Iy ngon ngir 1a cac tir), nham dua ra cac ciu triic ngit phap cua
chudi tir 46 dya vao mot van pham nao d6. Théng thuong cau tric ngit phap duoc
chon ¢ day thuong la dang cay, bdi thong qua dang nay su phu thudc cua cac
thanh phan 1a tryc quan(®.
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N6i cach khac, phan tich cu phap 1a qua trinh dya vao vin pham dé xay
dung mét cay cu phap.

Trong tiéng Anh, phan tich ct phap cu thé 1a phan tich mot cau va xay dung
mot cdy cu phap dua trén mdt van pham, van pham dé thuong la dya trén tap luat
ngit phap trong tiéng Anh. Ta s& kiém tra cdu hodc vin ban c6 thoéa mén cac luat
ngit phéap trong tiéng Anh hay khong. Néu mot cau khong thé xdy dung thanh
cong cay cu phap, ¢ nghia cau vin do 1a 16i.

Vi du: Phan tich cu phap cau: Claudia sat on a stool

S

/ \\
NP VP\

PP

NP

U0 Sl
N Vv P AT N
| / I |
Claudia sat on a stool

Hinh 1.9. Ct phap cau “Claudia sat on a stool”

Viéc phan tich ¢l phap cau co thé duoc chia 1am 2 budc chinh: Tach, gan
nhan tir loai va xdy dung ciu tric cdy ca phapl™.

1.3.1.3. Vai tro cua phan tich cu phap trong xu ly ngon ngir ty nhién

C6 thé n6i phén tich ct phap 13 bai toan co sd, Xuat hién rat nhiéu trong cac
tng dung cta xir Iy ngdn ngit tu nhién. Ung dung dau tién ta c6 thé thay ngay do
1a ap dung phan tich ct phap trong kiém tra 16i ngit phap. Doi véi viéc kiém tra
15i ngi phap ta can thuc hién viéc phan tich ct phap ciu du vao, xem cau tric cd
dung khong? Trong dich may, hién nay, ¢6 ba chién luoc dich co ban 13 dich truc
tiép, dich chuyén dbi va dich lién ngir. i véi dich truc tiép, cach dich nay dva
vao bo tir dién song ngit dé dich, khong st dung dén phén tich ct phap. Tuy nhién
trong dich chuyén d6i va dich lién ngit, qué trinh phan tich ca phap 1a mot budc
quan trong. Tu tuéng chung & day 1a déu phan tich cdu ngudn tro thanh cay cu
phap str dung bd phén tich ca phap. Ddi véi dich chuyén di, hé thdng sé xay dung
cdy ct phap tuong duong trong ngdn ngir dich va cudi cing dua cay ct phap thanh
cdu can dua ra. Di véi dich lién ngit, cay cu phap ¢ ngdn ngit ngudn duogc dua
thanh mot biéu dién chung giita hai ngon ngir sau d6 dang biéu dién chung nay
dugc chuyén vé ciy ct phap & ngdn ngir dich, cudi cung tra vé cau can dich. Trong
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linh vuc nhu nhan dang tiéng néi (speech recoginition) sir dung phan tich ct phap
c6 thé giup stra sai qua trinh nhan dang. Trong tong hop tiéng néi, phan tich cu
phap gitp dit trong Am vao ding vi tri trong caul®l,

Nhitng vi du ¢ trén dy da khang dinh dugc vai tro cta phan tich ¢ phap
trong xir Iy ngdn ngit tw nhién. Vi vay, dé kiém tra va phat hién dugc 16i ngit phap
trong tiéng Anh thi can phai giai quyét dugc bai toan co s& va trong tim 1a phan
tich cti phép cho tiéng Anh.

1.3.1.4. Cdc huéng tiép cdgn

Pé tiép can bai toan, co 2 hudng chinh: Phuong phap phan tich tir trén
xuéng (Top - Down Parsing) va phuong phap phan tich tir dudi 1én (Bottom - Up
Parsing). Nhiing thuat ngir nay la dua vao thir ty xay dung cac nut trong cay phan
tich ¢t phap. Phuong phap Top - Down 1a bat dau xay dung tir goc tién hanh
huéng xudng cac nat 14, con phuong phap Bottom - Up 1a tiép can tir cac 14 tién
Ve goc.

Phwong phap phén tich ci phap tir trén xudng (Top - Down)

Phuong phap nay tim kiém mét cay ct phap phu hop bang cach ¢b gang
xay dung dan dan tir nat géc S xudng cac nut 1a. Ta s& thir hét tat ca cac nut 1a 6
thé sinh ra tir mot nat gc S ma c6 mit trong van pham, tir d6 lai tiép tuc 1ay cac
nut 14 d6 1am gdc dé tiép tuc qua trinh. Noi cach khac, tai mdi budc ta s& thir 1an
luot timg cay co thé sinh ra.

3
5 5 8
N AT
NP VP Aux NP VP VP
5 5 5 ] 5 5
N N e
NP VP NP VP Aux NP VP Aux NP VP VP VP
_ | N |
Det MNom PropM Det Nom PropN WV NP W

Hinh 1.10. Phuong phéap Top - Down

Phuong phéap ndy c6 vu diém 1 s& chi tap trung vao nhimng ciy ct phap co
goc 1a S, do vay s& khong lang phi thoi gian vao nhitng cy ct phap ma khong co
két qua mong muén. Tuy nhién, do chi co thé tap trung vao nhing cay ct phap co
géc cu thé, phuong phap nay s& khong phai lic nao ciing cho ra két qua, hon nira,
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do tién hanh x4y dung tir goc, cay ct phap tao ra co thé co nhimg nit 1a khong
phu hop Vvéi dir liéu dau vao.
Phwong phap phan tich tir dwéi 1én (Bottom - Up)

Pay la phuong phap duogc biét dén sém nhat, duoc dua ra 1an dau tir nam
1955. Cach tiép can nay sé& thuc hién bat dau tir nhing tir trong dir liéu du vao,
va cb ging x4y dung ciy ct phap dan 1én trén dé tao thanh gdc qua cac luat, vin
pham.

Vi du: Book that flight

Book that flight
Noun Det Noun Verb Det Noun
Book that flight Book that flight
MNominal MNominal Nominal
Moun  Det Noun Verb Det Noun
Book  that  flight Book that  flight
NP NP
Nominal /hn’nal VP Nominal /h!ina]
Nc!un Det N-.’:!un \-'L‘lrh Dt anun Verb Det Nt!un
Book  that flight Book that  flight Book  that flight
VP
VP NP NP
/hli.na] /\Ncmina]
Verb Det Nl_‘1|utl Verb Dt Nl‘llun
Bo!uk that I1iir,h[ Book [hlal ﬂi.;!:h[

Hinh 1.11. Phuong phap Bottom — Up

Uu diém cta phuong phap nay 1a ta chi xét nhiing cay c6 thé duoc sinh ra
tir dix liéu dau vao. Tuy nhién, ta lai c6 thé xay dung ra nhitng cay ca phap c6 gbc
khong phai 1a S nhu mong muén vi ta phai xay dung tat ca cac cy co thé tir dir
liéu dau vao.

1.3.2. Bai todn kiém tra ngi¢ phdp tiéng Anh

C6 nhiéu céc tiép can bai toan kiém tra ngir phap, dudi day ta s& tim hiéu
co ban vé nhitng phuong phép nay.

- Kiém tra dwa vao ct phap (Syntax-based checking): Puoc dua ra boi
Jensen vao nam 1993, & cach tiép can nay, mgt van ban dugc xem la mot cay cu
phap (parser) ddy du, cac cau s& dugc phan tich va mdi cau s& dugc xét tng voi
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mot cdy ct phap. Vin ban s& dugc xem xét 1a khong dung néu qua trinh phan tich
cdy cu phap khong thé thanh cong.

- Kiém tra dira vao thong ké (Statistics-based checking): Pua ra boi Attwell
vao nam 1987. Véi cach nay, mdi cau s& dugce xay dung mot vin thé véi mdi tir
déu duoc gan nhin dé tao ra mot chudi cac nhan. Nhiéu chudi s& hop 18 nhung
mot s6 khac co thé s& khong thé xay ra. Cac chudi Xay ra thudng xuyén trong cac
van thé ¢6 thé duoc xem xét 1a dting trong mot vin ban khac, va cac chudi con lai
c6 theé 12 13i.

- Kiém tra dwa vao luat (Rule-based checking): O phuong phap nay, mot
tap luat duoc so khop véi mot van ban da duoc gan nhan. Cach nay gidng véi
phuong phéap kiém tra dya vao thong ké nhung tat ca cac luat da dugc xay dung
bang tay.

Uu diém cia phuong phép tiép can duya trén ct phap 1a viéc kiém tra ngi
phap s& ludn hoan thanh néu ban than ngir phap cta né 1a hoan chinh, bt ct cau
nao khong chinh xac déu s& duoc xac dinh. Tuy nhién, phuong phap ndy chi cd
thé xac dinh mot cau 1a ¢ chinh xac hay khong ma khong thé chi ra dugc chinh
xac 10i sai 1a gi va & dau. Boi vay, nhitng luat mo rong 1a can thiét dé c6 thé hoan
thanh viéc phan tich ct phap cau. Néu mot cau chi c6 thé duoc phan tich ct phap
véi mot luat mé rong, cau dé 1a 16i.

Tuy nhién, van dé chinh cta phuong phap dua trén ¢ phap 1a n6 yéu cau
mot ngix phap day da co thé bao phu tat ca cac van ban mudn kiém tra. Tuy nhién,
van chua c6 mot bo ngir phap cé da bao phu di rong va manh mé duoc cong bd
cho dén hién nay. Hon nira, do tinh map mo ciia ngdn ngir ty nhién, mot cau co
thé duoc phan tich thanh nhiéu cach va tao thanh nhiéu cay ct phép.

Mac khac, phuong phap dua trén théng ké lai d6i mit véi nhuoc diém 1a
két qua rat kho dé tuong tac va giai thich. Thém vao d6 1a viéc lua chon tham s
ngudng (threshold) dé phan biét giita cau thong thudng (common) va cau bat
thuong (uncommon).

Véi phuong phap dua vao luat, khac voi dya trén ca phap, viéc kiém tra s&
khéng bao gio két thiic, n6 cling c6 nhiéu wu diém nhu:

- M6t cdu s& khong can hoan thanh dé kiém tra, thay vao d6 ta co thé kiém
tra vin ban ngay trong khi dang duoc nhap vao va dua ra phan hoi.

- D& dang dé diéu chinh cac tap luat.

- C6 thé chi ra cu thé thong tin vé 15i va giai thich 13i.
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- D& dang mo rong bang ngudi dung.

- C6 thé duoc xay dung dan dan, bat day véi chi mot luat réi mé rong tap
luat sau d6 theo thoi gian.

1.4. Két luan chwong

Chuong mot luan vin d trinh bay nhiing van dé co ban nhat vé tri tué nhan
tao, lich str hinh thanh va phat trién cing v6i xu hudng phat trién caa tri tué nhan
tao hién nay va trong twong lai, trong d6 di vao tim hiéu xu hudng chatbot va linh
vuc xay dung chatbot hd tro hoc tiéng Anh; tim hiéu, danh gia nhitng chatbot hd
tro hoc tiéng Anh hién co, tir d6 dit ra bai toan xdy dung cong cu hd tro xay dung
cdy ct phap, kiém tra ngit phap; tim hiéu bai toan phan tich ca phap, kiém tra
chinh ta, ngit phap va cac van dé lién quan.
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CHUONG 2: MO HINH PCFGs VA NGON NGU AIML

2.1. M6 hinh PCFGs

Mot huéng tiép can trong viéc xay dung bd phén tich ¢t phap 1a sir dung
phuong phap théng ké. Bai toan phan tich c phap giéng nhu mot bai toan trong
hoc may, thong qua qua trinh huan luyén xay dung mot mé hinh xac suat dé thuc
hién viéc lya chon cay ct phap pht hop nhat. Trong phan nay chung ta sé& tiép can
van pham phi ngit canh huéng théng ké PCFGs (Probabilistic Context Free
Grammar) dé giai quyét van dé do.

2.1.1. Vin pham phi ngér canh

Cac khai niém co ban

Pé ¢o thé thuc hién dugc phan tich ¢l phéap trudc tién ta phai biéu dién
dugc ngdn ngir d6 bang may tinh. Ngon ngir dugc dinh nghia 14 tdp cdc xau ma
mdi xau nay duoc tao ra bai mot tap hitu han cac phan tir khong rdng goi 1a bang
chit c4il®, vi du nhu ngdn ngir tiéng Anh va bang chir cai tiéng Anh.

Mot van pham phi ngit canh (CFG) 1a mot tap 4 thanh phan chinh G = (N,
Y, R, S), trong do:

- N 1a tap chira hitu han cac phan tir duoc goi 1a phan tir khong két thic

- ¥ 1a tap chira hitu han cac phan tir dugc goi 1a phan tir két thac

- R 1a tap cac luat nglr phap c6 dang X — Y1Y2...Y,, XEN, n>0, Yi€ (N
UY)vaoii=1..n.

- S 1a mot trong nhitng phan tir € N duoc goi 1a ky tu bat dau.

Xét mot CFG don gian nhu sau:

N ={S, NP, VP, PP, DT, Vi, Vt, NN, IN}
5 =5
¥ = {sleeps, saw, man, woman, dog, telescope, the, with, in}

RE= Vi — sleeps
5 — NP VP Vi — saw
VB — Wi NN — man
VP — Vit NP NMN —  woman
VP — VP PP NN — telescope
NP — DT NN NN — dog
NF — NP PP DT — the
PF — IN NP IN  — with
IN — m

Hinh 2.1. CFG don gian!
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Hinh 2.1 chi ra mét CEG don gian trong tiéng Anh. Trong truong hop nay,
tap cac phan tr khong két thuc N dic ta mot s6 ca phap co ban: S dai dién cho
“Sentence”, NP dai dién cho “Noun Phrase”, VP cho “Verb Phrase”,... Y chtra
tap cac tir trong cau da dugc phan tach. Phan tir bat dau cho vin pham nay 1a S,
c6 nghia ta s& tién hanh xay dung mot cay ct phap c6 gdc 1a S. Cudi cing, chiing
ta c6 tap luat phi ngit canh R gom luat S — NP VP hay NN — man

Ta xét luat S — NP VP, c6 nghia rang S (sentence) c6 thé duoc tao ta bang
cach két hop 2 thanh phan 1a NP (noun phrase) va VP (verb phrase). Tuong tu,
NN — man chi ra rang NN c6 thé dugc tao thanh tir man, tuy nhién day 13 truong
hop dac biét nén ta ciing c6 thé xem day 1a mot cach gan nhan tir loai NN cho tur
man.

MOi luat X — Y1...Y, trong tp R déu duoc tao thanh tir mdt thanh phan X
thuoc tap N chi luat goc (co thé goi 1a luat bén trai xét theo ky hiéu —) va cac Y;
V6i (i = 1...n) 1 cac thanh phan thudc tap N hodc ¥ duoc goi 13 thanh phan tao
luat ( ta c6 thé goi 1a luat phai). Nhiing luat chi gom mot luat phai duoc goi 1a luat
don (unary rule), vi du:

NN — man

S — VP

Ta ciing c6 nhitng luat gdm cac luat phai 12 to hop ca cac thanh phan thudc
tap N va tap ¥, vi du:

VP — John Vt Mary
NP — the NN

Dan xuit trai (Left-most Derivations)

Cho mét van pham phi ngir canh G, mot dan xuét trai 1a mot chudi cac xau
S1...Sn, trong do:

s; = S, cu thé s; chira mot thanh phan don 1a ky tu bat dau.

Sh€ Y *, s, duoc tao thanh tir cac phan tir két thiic, cu thé 13 cac thanh phan
thuoc tap 3 (viét 3* dé chi tap tat ca cac xau co thé duoc tao thanh tir cc tir trong
tap 2).

MGi s; (i =2...n) 1a dn xuat tir i1 bang cach lay cach 1y cac phan tir khong
két thic gan nhat bén trai X va thay thé ching bing céc o trong d6 o 1a tap luat
phai dugc tao ta tir X trong tap R, néi cach khac X — a.
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Ta xét vi du CFG trong hinh 2.2. Xét cdu “The man sleeps” ta c6 dan xuat
trai sau:

-S1=3S.

-5, = NP VP (S —NPVP)
-s3=DT NN VP (NP — DT NN)
- 54 = the NN VP (DT — the)

- S5 = the man VP (NN — man)

- S = the man Vi (VP — Vi)

- 57 = the man sleeps (Vi — sleeps)

Ta d& dang c6 thé hién mot dan xuat nhu mot cay ct phap. Vi du, dan xuat
trén c6 thé duoc thé hién nhu mot cdy ci phap nhu sau:

S
NP VP
o |
DT NN Vi

the man g:,]gg-l_jg:,

Hinh 2.2. Cay ct phap biéu dién tir dan xuat

Theo cdy ct phép trén, ta c6 thé thay rang S 1a nat gdc, twong @ng Vai s; =
S. Tuong tu, cic nhanh bén dudi tuong ing Vai timg budc tién hanh cua dan xuat
nhu NP — DT NN, VP — Vi...

Mot van pham phi ngit canh G noi chung s& c6 1 tap cac dan xuét trai co
thé xay ra, moi dan xuat s& két thic tai mot xau s, € 3*, nhu vi du trén s, 1a The
man sleeps.

Mot xau s € Y* duoc goi 1a thudc ngdn ngit dugc dinh nghia boi CFG néu
c6 it nhat mot dan xuat cé thé duoc xay dung tir s.

2.1.2. Tinh map mo trong phdn tich cu phdap

Nhu d3 dé cap & trén, mot xau S ¢6 thé c6 nhiéu hon mot dan xuat cé thé
thuc hién, trong truong hop nay, ta ndéi xau s 1a map mo.
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Ta xét vi du sau:

S
NP VI
e /\
DT NN
| | Vi NP
the man | ,/f\
SAW

NP Bp
T

DT NN lmp
|

I
the dog

5
MP VP
T
o7 NN /\
| | VP PP
the man Py ﬂ

Vi NP N NP
T A
saw DT NN i pT NN

the dog the telescope

with DT y ]
I |

the telescope

Hinh 2.3. Tinh map Mo trong phan tich cay ct phapl!

Tir hinh 2.3, ta ¢6 thé thay xau the man saw the dog with the telescope ¢

thé dugc phén tich thanh hai ciy ct phap khac nhau, ca hai cdy ct phap nay déu
thoa man CFG. Sy map md nay dén tir sy khong 16 rang ctia cum gidi tir (PP -
prepositional phrase), PP with the telescope c6 thé duoc di ciing dog hoic saw the
dog déu kha thi. O cay ct phap dau tién, PP di cing the dog, dan dén hinh thanh
mot NP 1a the dog with the telescope. O cay ca phap tht hai, PP lai di cting mot
VP saw the dog. Hai cdy ct phap nay déu thé hién y nghia ctia cau khac nhaul®l,

Tinh map mo 1 mot van dé rac réi trong ngdn ngir ty nhién. Khi cac nha

nghién ciru 1an dau xay dung mot ngi phap du 16n phu hop cho cac ngdn ngir nhu
tiéng Anh, ho phat hién rang cac cau vin thuong c6 mot luong 16n cdy ca phap

c6 thé xay dung.

2.1.3. Vin phgm phi ngi canh hwéng thong ké PCFGs
2.1.3.1. Cac khai niém co ban

Cho G la mot van pham phi ngir canh, ta c6 cach khai niém sau:
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- To 1a tap hop tat ca cac cay ch phéap co thé xay dung dugc trong G. Khi G
rong ta c6 thé viét don gian tap hop nay 1a T.

- V&i bat ky cay ct phap t € Tg, ta c6 yield(t) dé mé ta xau s € Y'*, s ciing
1a xau gdm chudi céc tir duoc tao ra tir t.

- Ta c6 cau s € Y *, ta dinh nghia Tg(S):
Te(s) = {t: t € Tg, yield(t) = s} (2.1)
N6i cach khac, Te(s) 1a tap tat ca cac cdy ch phéap tao thanh xdu s.
- Ta n6i Mot ciu s 1a map mo néu: [Te(s)| > 1.
- Ta n6i mot ciu s 1a dung cu phap néu: [Te(s)| > 0.

Y tuong chinh ciia PCFGs 1a md rong dinh nghia da c6 dé dua ra mot xac
suat phan bd trén mdi cy cu phap. Ta s& tim cach dé dinh nghia mot théng sb
phan bd trén mdi cay ct phap c6 thé dugc tao ra, thong sd d6 dugce ki hidu p(t), t
€ Tg va thoa man:

p(t)>0va > p(t) =1 (2.2)
teTg
Hudéng tiép can nay duong nhu rat kho boi mdi cay ca phap déu c6 mot cau
triic phic tap va Tg ¢6 thé 13 vo han. Tuy nhién, ta s& xem xét mot cach don gian
dé co thé dinh nghia ham p(t) x4c dinh théng s6 cho mdi cdy ct phép t.

Sau khi d3 c6 ham p(t), ta s& tién hanh tinh toan cho nhiing cdy ct phép,
sau d6 sap xép ching theo thong sd giam dan, tir d6 ta c6 thé tim dugc ciy cu
phap c6 xac suat cao nhat nhu két qua tir viéc phan tich ct phap van ban. Noi cach
khac, két qua phan tich sau cung sé& la:

arg max p(t)

Ham p(t) 1a mot cach tiép can tot cho xac suat phan bd khac nhau giira cac
cdy cu phap, ta s& c6 mot cach hiéu qua dé giai quyét van d& map mo trong phan
tich cu phap.

2.1.3.2. PCFGs (Probabilistic Context-Free Grammars)

Mot van pham phi ngit canh huéng théng ké (PCFGs - Probabilistic
Context-Free Grammars), con duogc biét dén véi tén SCFG (Stochastic Context-

Free Grammar) dugc dé xuat lan dau boi Booth (1969) va duge dinh nghia nhu
Sau:
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Mot PCFGs bao gom:
- Mot van pham phi ngit canh G = ( N,Y,S,R).

- Mot tham sb q(A —B) 1a x4c suat xay ra cua luat A — B trong mot dan
XUAt trai. V&i X € N, ta co:

g(A—>B)=1
A—)BEZR,A—X (23)
Hon nita q(A—B) >0 voi moi A —» B € R.

Cho mot cay cu phap t € Tg chara cac luat A; — By, A, — Bo... Ay — By,
xéc suat cua t khi s dung PCFGs 1a:

P = aA - B) 2.0

Xét vi du sau:

N = {8, NP, VP, PP, DT, Vi, Vi, NN, IN}
g =8
¥ = {sleeps, saw, man, woman, dog, telescope, the, with, in}

R.q= Vi  —  sleeps 1.0
2 — NP VP | 1.0 Vit — saw 1.0

VP — Vi 0.3 NN — man 0.1

VP — Vit NP |05 NN — woman 0.1

VP — VP PP |02 NN — telescope | 0.3

NF — DI NN | 0.8 NN — dog 0.5

NF — NP PP |02 DT — the 1.0

PP — IN NP | 1.0 IN  — with 0.6

IN — in 0.4

Hinh 2.4. Mot PCFGs don gianl®

Ta thay khac vi CFG, mdi luat X € R déu c6 mot tham s6 xac suat p(X)
tuong tng, nhu p(VP — Vi) = 0.3 hay p(NN — man) = 0.1 va déu thda mén:

> a(A—>B)=1
A>BeR, A=X
Cu thé, ta co:
q(NP — DT NN) + q(NP — NP PP) = 0.8 +0.2 = 1.0, A = NP.
q(IN — with) + q(IN — in) = 0.6 + 0.4 = 1.0, A = IN.
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V61 PCFGs nhu hinh 2.4, ta xét cay ¢ phap t nhu hinh 2.2:
Khi do:
p(t) =q(S — NP VP) * q(NP — DT NN) *
q(DT — the) * q(NN — man) *
q(VP — Vi) * q(Vi— sleeps).

Mot cach don gian, thuc hién xay dung cay ct phap dua trén PCFGs theo
cac buoc sau day:

1. Khoitaos; =S, 1=1.

2. Trong khi s; chua it nhat mot ki ty chua két thic:

- Tim luat trai trong s;, goi la X.

- Chon mét luat c6 dang X — A tir tap luat cung q(X —A).

- Tao si+1 bang cach thay thé X trong s; bang A.

-bati=i+1 valap lai qua trinh.

Bang cach nay, ta c¢6 thé dé dang tinh toan xac suat cua timg budc trong
dan xuat trai. Két qua cudi ciing ctia toan bo cdy ct phap 1a xac suat ciia budc cudi
cung, cling 1a két qua cua nhitng ciy ca phap doc lap theo timg cach chon cac luat
riéng biét.

2.1.3.3. Xay dung PCFGs tur kho diz lieu (Corpus)

Gia thiét rang ta da co mot tap dir liéu huan luyén gom céac ciy ct phép ti,
t2... tm. Khi d6 yield(t;) chi cau duoc tao ra tir cay ca phap thir i, cling 1a cau thur i
trong kho dit ligu.

MOi cay ct phap ti 1a gdm mot tap cac luat phi ngir canh, gia st tat ca cac
cdy ct phap trong kho dit liéu déu co gbc 1a S, khi d6 ta dinh nghia mot
PCFGs(N,>,S,R,q) nhu sau:

- N 1a tap cac phr:?m tor khong két thic trong cac ty, tp,... tm.

- > 1a tap cac tur trong cac cay ty, ta,... tm.

- S 1a ky hiéu bat dau.

- R 1a tap luat bao gom tat ca cac luat c6 dang A—B trong ty, to,... tm.

- q 12 thong s6 xac suét cua tirng luat trong tap R, duoc tinh theo cong thuc:
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_ Count(A— B)

1A= B) Count(A)

(2.5)

Trong d6: Count(A—B) 1a sb 1an xuét hién luat A—B trong kho dit liéu,
Count(A) 14 s6 1an xuat hién cua cac luat c6 dang A—X, X € N trong kho di liéu.

Vi du, ta c6 ludt VP — Vt NP xuét hién 105 lan trong kho dir liéu trong khi
cac luat c6 VP la luat trai xuat hién 1000 lan, khi d6:

qVP -Vt NPy = 2

1000

2.1.3.4. Xay dung cay cu phap voi PCFGs

Luan vin s& tap trung tim hiéu st dung thuat toan CKY dé giai quyét bai
toan xay dung cay cu phap véi PCFGs. Thuat toan la dua trén thuat toan CKY
(Cocke-Kasami-Younger) huéng xéc suat, dugc dua ra lan dau boi Ney nam 1991,

Thuat toan CKY chi c6 thé ap dung cho mot loai PCFGs dic thu, cu thé 1a
trong cac PCFGs d9, cac luat déu 1a & chuan Chomsky (CNF - Chomsky Normal
Form). Piéu nay c6 thé xem 1a mot han ché, tuy nhién ta c¢6 thé chuyén mot PCFGs
bat ky vé dang PCFGs thoa man CNF.

Ngir phap chuan Chomsky (CNF)

Dinh nghia: Mot van pham phi ngit canh G = (N,Y,R,S) duoc goi théa man
chuan Chomsky néu mdi luat A—B € R déu c6 mét trong hai dang sau:

-X—>Y1Yy, XEN, Yi€EN, Y€ N.

“X>Y,XEN,YEY

Vi du:
N = {58, NP, VP, PP, DT, Vi, Vi, NN, IN}
5 =5
¥ = {sleeps, saw, man, woman, dog, telescope, the, with, in}
R.q= Vi — sleeps 1.0
3 NP VP |10 Vi —  saw 1.0
- - NN — man 0.1
VR — Vi NP | 0.8
. . NN — woman 0.1
VP — VP PP 02 NN telescope | 0.3
NF_— DT NN |08 T feeseape
NN — dog 0.5
MF — NP PP |02
FF N NP | 1.0 DT _— the LO
— : IN — with 0.6
IN — in 0.4

Hinh 2.5. Mgt PCFGs véi CNF
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Chuyén déi vé dang CNF

Yéu cau dit ra 1a chuyén ddi mot ngir phap PCFGs khong theo chuan CNF
vé dang CNF.

Ta c6 cac truong hop sau:
-Luat XeRcodang X — Y1 Y2 Y3

Ta tién hanh bién ddi

Y Y- Y1 Y
X — Y1 Y2 Y3
Nhu vy ta c6 thé bién d6i mot luat tir khong thuéc CNF vé dang CNF.
- Xét vi du:
A—B
B —a

Trong d6 A, B 1a cac ky hiéu khong két thic, a 1a ky hiéu két thuc hay noi
chinh x4c 1a mot tir. Trong truong hop nay, ta truc tiép bién doi 2 luat nay veé luat
co6 dang:

A—a
Thuat toan CKY xay dung ciy ca phap véi van pham PCFGs

Trong phan nay ta sé& trinh bay mot thuat toan dé phan tich cay ct phap voi
van pham PCFGs c6 chuan CNF.

Dit liéu dau vao 1a mot PCFGs G = (N,Y.,S,Q.q) v6i chuan CNF, va mot

cau s = X1Xz...Xp VOI X 1a tir thr 1 trong cau.
Pau ta cia thuat toan 13 két qua:

arg max p(t)

teTg (s)

Thuat toan CKY 12 mot thuat toan quy hoach dong. Y tudng chinh ciia thuat
todn nhu sau:

- Cho mdt céu cb san Xi...xn, ta dinh nghia T(i,j,X) cho bat ky X € N va
(i,j) thoa man 1 <i <j<n la tap gom tat ca cay ca phap cho céc tir X;...x;j c6 gdc
la X.

- Ta dinh nghia
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7t 3. X)= e, PO (2.6)
(7@, j,X)=0if T(i,j,X)=2)

Do d6 7(:3:X) 13 diém sé cao nhit trong tit ca cac cay ct phép tao thanh
tur cac tur X;...xjvaco X 1a gbc. Biém sb d6 cua cay t co duge thong qua cac diém
sb cua cac luat ma n6 chua.

Vidu A; — B, A; — By,... Ay — By, theo cong thac (2.4) ta ¢
p®)=]Ja(A —B)
i=1
Do vay

7(1,n,S)=max p(t) (2.7)

teTg ()

Pic biét, trong thuat toan CKY nay, ta ¢6 thé sir dung = nhu mot ham dé
quy dé thuc hién cac budc tinh toan.

Pay 1a mot thuat toan tiép can theo hudng “Bottom - Up”, ta s& tién hanh
thuc hién tinh toan n(i,j,S) tai j = i du tién, sau d6 sé tiép tuc véi j = i+1,...

Taco,voimoii=1...n, X €N

X—>x)IfX >x eR
(i x) = 9K = %) < (2.8)
0 otherwise
Laicovoil<i<j<n,X€EN
7(l, J,X):xmazéR(q(X —Y Z)x z(i,s,Y) xz(s+1, },2)) (2.9)
sefi..(j-1)}
- Thuat toan CKY

PAU vio: cAu S = Xi...Xn, van pham phi ngit canh huéng thdng ké PCFGs G =
(N,2..S.R,q)
Khéi tao:

Forallie€ {1...n}, forall X € N,

X x. ) if X X, e R
ﬂ(i’ i’ X) — q( % I) _) 1 e-
0 otherwise
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Thuat toan:

-Fork=1...(n-1)
-Fori=1...(n-1)
+Pbatj=1i+k
+ Forall X eN
(i, j,X):XnJ%xR(q(X —-Y Z)xx(1,s,Y) xz(s+1, j,Z))
s (i
va
bp(i, j, X) :arngQ%xR a(X ->Y Z2)x z(i,s,Y) xz(s+1, j,2Z))

sefi.. (-1}
Paura: z(1,n,S) = max p(t)
telg (s
2.1.3.5. Uu diém va han ché cua hwéng tiép can PCFGs
Uu diém
- PCFGs dua ra huéng tiép can xay dung mot cy ct phap co do kha thi.

- C6 thé loai bé nhitng ngit phap khong hop 1y va cac 18i ngit phap vi khi
d6 cay ct phap c6 thong sd, xac suat thap.

- Giai quyét duoc van dé map mo do PCFGs str dung xac suat dé lva chon
cdy ca phap phu hop nhat.

- C6 thé phat trién mé rong, sb vian ban duoc phan tich cang nhiéu, PCFGs
cang thém chinh xac do x4c suat ting luat ciing dugc diéu chinh.

- PCFGs rat don gian va md hinh xac suat don gian ddi véi cau tric cay,
mo hinh todn hoc don gian, thuat toan khong qua phuc tapl®l,

Nhuge diém

- PCFGs quan tAm dén ca phap nhiéu hon 14 ngit nghia, do vay doi khi cay
ct phap duoc chon phi hop vé cu phap nhung lai khong phu hop vé nghia.

- Do dugc tinh toan thong qua tung cay con trong cay cu phap, PCFGs c6
xu huéng tot hon véi cau ngan va giam dan véi cac cau dai.

- Khi 2 cay ct phap duoc tao ra co cung xac suat, PCFGs s& chon cay ct
phap dau tién. Piéu nay d6i khi khong chinh xéc.



44

- Véi sb lugng luat trong PCFGs ting 1én, cong stc bo ra khi xdy dung cay

cu phép cling tang 1én nhanh chong.
2.2. Ngon ngir AIML
2.2.1. AIML la gi?

AIML (Artificial Intelligence Markup Language) 1a ngén ngir l1ap trinh tri
tué nhan tao bit nguon tir XML (Extensible Mark-up Language), dugc sir dung
dé phat trién cac ung dung tri tué nhan tao. AIML dugc phat trién boi cong dong
phan mém mién phi Alicebot trong nhitng nim 1995 - 2000. MJi file AIML bt
dau bang thé <aiml> biéu thi phién ban AIML dang duoc sir dung, mdi file nay
chtra cac phan tir AIML gém c6 cac ddi twong dir liéu duoc goi 1a ddi tuong
AIMLE,

<aiml version = "1.8.1" encoding = "UTF-8"?7>
<category>
<pattern> HELLO ALICE </pattern:

<template>
Hello User!
</template>

</ category:
<faimls

Hinh 2.6. Ngon ngtr AIML
2.2.2. Cac Category va dac tinh cua AIML

Category 1a mot don vi co ban trong ngon ngir AIML, né bao gobm mot cau
hoi dau vao, mot cau tra 1o lam dau ra va mot ngit canh nhit dinh. Cau héi duoc
dat trong cac thé <pattern> va noi dung trong thé <template> la cau tra loi tuong
ung. Ngit canh ctia moét category duoc dua vao 2 loai thé 1a <that> va <topic>.

AIML gom cac Category sau:

- Category nguyén tir: chtra cac mau hoi thoai nguyén tir, nghia 1a day 1a
nhitng mau hoi thoai nho nhat khong thé chia tach hay rat gon duoc.

- Category mic dinh: trong category nay, mau dau vao cé thé chua cac ky
hiéu thay thé “*” hoac “_”. Mau dau vao nay s& duoc chatbot rat gon dé tim kiém
Mau tuong tu cd san trong co s& tri thic.

- Category dé quy: bang cach sir dung cac thé <srai> (Simply recursive
artificial intelligence) va <sr> (Symbolic reduction) dé anh xa dén cac dau vao
khéc hodc chia tach thanh nhiéu dau vao khac nhau.
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Trong thé <pattern> c6 thé bao gom word, khoang cach (space) va ky tu
dac biét (“*” va “ ). Po uvu tién lan luot la:

1 6 9

2. word

3 ek
“¥” vy« ” ¢4 thé twong tng voi mot hoac nhiéu ti.

Do wu tién cua thong tin trong thé <pattern> dugc minh hoa thong qua cac

vi du sau day.
Vidu 1:

é<category>

<pattern>HELLO AI</pattern>
<template>Nice to meet you</template:>
-</category>

H<category>

<pattern>HELLO *</pattern>

= <template>Hi <star> </template>
-</category>

Hinh 2.7. Vi du vé d6 vu tién thong tin (1)
Khi ngudi sir dung nhap vao thong tin dé tuong tac véi ung dung tri tué
nhan tao thi s& nhan duoc két qua twong tng nhu sau:

- Human:  Hello Al
Robot:  Nice to meet you
- Human:  Hello Alice
Robot:  Hi Alice

Vidu 2:
Cl«<category>
<pattern>HELLO AI</pattern:
<template>Nice to meet you</templates
L</category>
H<category>
<pattern>HELLO *</patterns>
= <template>H1 <star> </template>
-</category>
H<category>
<pattern>HELLO _</pattern>
<template>Hi. How old are you?</template>
-</category>

Hinh 2.8. Vi du V& d6 uu tién thong tin (2)
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Trong vi du nay, két qua twong tac thu dugc nhu sau:

- Human:
Robot:
- Human:

Robot:

Hello Anh
Hi. How old are you?
Hello Alice

Hi. How old are you?

2.2.3. Mgt sé thé thong dung trong AIML

<aiml> Dinh nghia bat dau va két thuc cia mot tai lieu AIML

<category> | Pinh nghia mot don vi tri thirc gom céu hoi va cau tra 10

<pattern> Dinh nghia mot mau dir liéu c6 thé so khép véi dau vao tir
nguoi dung

<template> | Dinh nghia phan hdi dén ngudi dung ung véi dau vao phi hop
pattern

<star> Puoc sir dung dé khép véi ki tu * trong dit lidu tir theé <pattern>

<srai> Puoc sir dung dé cho phép dinh nghia mot phan héi cho nhiéu
dau vao c¢6 muc dich twong tu nhau

<random> Puoc sir dung dé lay ngiu nhién mot phan hoi trong mot tap

cac phan hdi dugc dinh nghia san

<get>, <set>

Puoc st dung dé lam viéc voi cac bién trong AIML, cac bién
c6 thé duoc truy xuat dix liéu trong qua cac thé nay

<that> Puoc sir dung dé dua ra cac phan héi tiry thudc theo ngir canh

<topic> Puoc st dung dé luu trit ngir canh phuc vu cho viéc cac doan
hoi thoai sau c¢6 thé duoc dién ra dua trén ngir canh do

<think> Puoc dung dé luu trit cac bién ma khong can thong bao cho
nguoi dung

<condition> | Pugc dung dé diéu chinh cac phan héi tiy thudc vao timg diéu

kién ré nhanh thich hop
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2.2.3.1. Star/Srai/Sr
<star> 1a mot lénh giup 1dy cac tir thay thé trong “*” hodc « .

Cu phap: <star index = “x”/> (<star/> twong duong voi index = 1)

gﬂ:atega:y}
<pattern>HELLO *</pattern>
<template>Hi <star/> </template>
-</category>
H<category>
<pattern>* HELLO _. HOW ARE YOU?</pattern>
<template>Hi <star index = "2"/>. How old are you?</template>
-</category>

Hinh 2.9. Vi du Vé thé <star>
- Human: Hello Duc Anh
Robot:  Hi Duc Anh
- Human:  Hey Hello Duc Anh. How are you?
Robot:  Hi Duc Anh. How old are you?

<srai> ¢ thé hiéu nhu mot 15i goi “ham”. Gia sir nhu trong vi du & Hinh
2.10, <category> thir nhat ¢ “tén ham” 1a “HELLO”; trong <category> thir 2 ta
goi dén ham “HELLO”.

éﬁcateqo:y}
<pattern>HELLO</pattern>
<template>Hi. How are you?</template>
-</category>
H<category>
<pattern>HELLO AI</pattern>
<template>»<srai>HELLO</srai></template>
-</category>

Hinh 2.10. Vi du vé thé <srai>

Luc nay, cu tra 1i cua <category> thir 2 s& duoc day sang cho <category>
thir nhat. Két qua thu dugc sé 1a:

- Human:  Hello Al
Robot:  Hi. How are you?
The <sr> 1a su két hop gitra thé <star> va thé <srai>

<sSr> = <srai><star/></srai>
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é{category}

<pattern>ANH DUC</pattern>
<template>DUC ANH</template:>
-</categorys>

H<category>

<pattern>HELLO *</pattern>
<template>HI <sr/> </template>
-</category>

Hinh 2.11. Vi du veé thé <sr>
- Human: Hello ANH DUC

Robot:  Hi DUC ANH
2.2.3.2. Set/Get

2 thé <set> va <get> tuong tu nhu 2 ham setParameter va getParameter
trong java. Ca phap:

<set name= “nameOfParam’> Value </set>

<get name= “nameOfParam”/>

é<categcry}

<pattern>I'M *</pattern>

= <templaterHello <set name = "nameOfUser"r <starr </set> </templater
-</categoryy

[H<category>

<pattern>WHAT IS MY NAME?</pattern»

<templaterxYour name is <get name = "name0fUser"/> </templater
F</categoryy

Hinh 2.12. Vi du vé thé <set>, <get>
- Human: I'm Duc Anh

Robot: Hello Duc Anh
- Human:  What is my name?
Robot: Your name is Duc Anh

<category> thi nhat da gan gia tri “Duc Anh” cho bién “nameOfUser”. Do
vy ¢ <category> tha 2, ham <get> dd lay ra gia tri “Duc Anh” tir bién
“nameOfUser”.

2.2.3.3. That/Topic

<that> la mot thé bén trong thé <category>, 1a ndi dung cta cau robot ngay
trude do. Trong category ma co thé <that> thi category nay chi dugc thyc thi khi
théa méan 2 diéu kién sau:
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1. Cau hoi trung véi ndi dung trong thé <pattern>
2. Noi dung cau tra o1 ngay phia trude trung vai ndi dung trong the <that>

[é{categnry}

cpattcern>HELLO< /patterns

<template>Do yom know him?</template>
-« /categoryy

Flecategory>

<pattern> * Yes % < /patternr
<that»Do you know him?</that>
<templatexGreat</ cemplates>

-« /categoryy

[H<categorv>

fpattern> * Ho * < /pattern>

<that»Do you know him?</that>

<template>He iz a famons player</template>
-« /categoryr

Hinh 2.13. Vi du vé thé <that>
- Human: Hello

Robot: Do you know him?
Human: Yes, | know him
Robot:  Great

- Human: Hello
Robot: Do you know him?
Human: No, I'm sorry
Robot:  He is a famous player

Thé <topic> nim bén ngoai va bao gdm nhiéu thé <category>. Topic 1a mot
dic tinh dé chuyén cau sang mot chi dé cu thé. Néu dang & trong mot cha dé da
duoc dinh nghia thi nhimg <category> bén trong chu dé (topic) nay s& c6 mirc do
uu tién cao hon so véi cac <category> khéc.
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<category>
<pattern>What do you like?</pattern>

<template>I like lots of things</template>
</category>

H<category>

<patternrAnimal Topic</pattern>

= <template>Yes.

E <think><set name = "topic"> Animal </set>
- </think>

- </template>

-</category>

<topic name = "Animal">
<category>
<pattern>ﬂhaﬂ do you like?</pattern>
<template>I like dog</template>
</category>
</topic>

Hinh 2.14. Vi du vé thé <topic>

- Human:  What do you like?

Robot: 1 like lots of things

Human: Animal

Robot:  Yes

Human: What do you like?

Robot: 1 like dog
2.2.3.4. Condition

Thé <condition> thudng nam trong thé <template> duoc sir dung nhu mot
cau 1énh kiém tra diéu kién. Cu phap:

<condition name = “nameQOfParam”>
<li value = “valuel”> answerl </li>
<li value = “value2”> answer2 </li>

</condition>
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Fl<category>
<pattern>I'm going shopping</pattern>

<templatexYes. <think><set name="go">0K</set></think></template>
-</category>

Fl<category>
<pattern>I'm at home</pattern>

<template>Yes. <think><set name="go">NOT</set></think></template>
-</category>

Fl<category>
<pattern>Where are you going?</pattern>

= <templatel

E <condition name = "go">
<li walue = "OK"> I'm going shopping </1i>
<1i walue = "NOT">I'm at home</li>:

L </condition>

- </template>

-</category>

Hinh 2.15. Vi du vé thé <condition>
-Human: I’'m at home

Robot:  Yes
- Human:  Where are you going?
Robot:  I'm at home
2.2.3.5. Random/Think
<random> 12 mot thé dung dé lva chon mot cau tra 10i bat ky trong

<template>, <think> 1a mét thé nham muc dich: tat ca nhiing noi dung thé hién
trong thé <think> s& khong duoc hién thi ra & cau tra 1oi.

Fl<category>
spattern>HBLLO< /patterns
= <templates
“think»<set name = "hello">Hello</set></think>
= <randoms
£lixHello</1i>
<lixWhat's yvour name?</1li>
zli>How are you?</li>
- </ random>
e </templatces
-« categoryy

Hinh 2.16. Vi du vé thé <random> va thé <think>
2.2.4. ProgramAB
La mot chuong trinh ma nguén mé duge phat trién boi Richard Wallace va

cai dit trén ngon ngir Java, hoat dong véi AIML 2.0 va hién nay dang 1 nén tang
duoc uu tién véi nhirng tinh ning moit?,
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Chuong trinh dugc xay dung véi ciu triic dé cho phép cac 1ap trinh vién dé
dang mé rong AIML véi nhiing thé co thé tu dinh nghia. ProgramAB c6 thé duoc
str dung trong nhiéu cach:

- Chay ProgramAB d¢ giao tiép véi mot chatbot.
- Phan tich céc file logs va phat trién noi dung cuia cac bot.

- Str dung ProgramAB nhu mot thu vién dé phat trién ung dung trén Java
va phat trién céc tinh ning khac.

- Lap trinh céac tng dung riéng véi nhitng thé AIML ty dinh nghia.
- biéu chinh va xay dung ProgramAB theo yéu cau can thiét.

Véi mdi chuong trinh sir dung ProgramAB, ta c6 thé tu diéu chinh noi dung
cac cudc hoi thoai cling nhu phat trién thém cac cudc hoi thoai thong qua diéu
chinh bots. Cu thé ta c6 thé thém cac dit liéu AIML ty dinh nghia vao cac bot hoac
tich hop nhiéu bot vao tity yéu cau. Hién nay, trong ProgramAB mac dinh c6 san
dir liéu caa bot nhu Alice, tuy nhién ta c6 thé tim hiéu thém mot sé bot twong tu
nhu Anna, Charlie, Super...

2.3. Két luan chwong

Chuong hai d3 trinh bay cac noi dung vé van pham phi ngit canh, tinh map
mo trong phan tich ¢ phap va dé xuat giai phap stir dung vin pham phi ngir canh
hudng théng ké PCFGs két hop thuat toan CKY dé xay dung cay ¢t phap va kiém
tra ngit phap; dong thoi nghién ctru ma ngudn mé AIML phuc vu muc dich xay
dung chatbot.
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CHUONG 3: PHAN TiCH THIET KE, CAI PAT UNG DUNG

Trong chuong 3, luin van trinh bay nhitng ndi dung co ban vé thiét ké ing
dung, xay dung kho dit liéu va cai dat, danh gia két qua hoat dong cua tng dung
dua trén méot s6 mau kiém thur.

3.1. Phan tich thiét ké

3.1.1. Xdc dinh yéu cau

3.1.1.1. Churc nang chinh

H§i thoai giira ngwoi va may

Ung dung cho phép ngudi dung c6 thé giao tiép, hoi thoai véi may thong
qua van ban hoac giong noi.

Chi tiét chirc nang:

- Nguoi dung c6 thé giao tiép véi may thong qua cac doan hoi thoai, cac
doan hoi thoai co6 thé dugc nhap vao bang van ban hoic bang giong noi. V&i moi
cau hoi thoai cua nguoi dung, may sé€ tu dong tim cau tra lo1 thich hop va dua ra
cho nguo1 dung.

- Trong dix liéu ciia may sé& co nhiéu chu dé, ngudi ding c6 thé chon chu dé
dé néi chuyén hoic c6 thé thay doi chu dé bat ky khi noi chuyén.

Kiém tra chinh ta, ngir phap

Ung dung tap trung kiém tra chinh ta va ngit phap cta cac dit liéu tir nguoi
dung. Tuy nhién, chtic ning nay mai chi hd tro Kiém tra chinh ta va kiém tra ngi
phap nghiéng vé chia dong tir trong cau, khong bao gom kiém tra ct phéap cau.

Chi tiét chirc nang:

- Nguoi dung c6 thé tién hanh dua dit liéu vao tng dung dé tng dung kiém
tra 16i chinh ta va ngit phap.

- Nguoi dung c6 thé chi xem 13i ciia cAu hodc ¢ thé xem chi tiét cach sua
16i tir tng dung.

- Dit liéu dau vao va dau ra tir eng dung van theo dang hoi thoai.
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3.1.1.2. M6 hinh hé thong

THIET BI DI DPONG MAY CHU

Xtr ly hdi thoai

. Hién thi héi thoai
NGUrO1 DUNG
Kiém tra ngit phap,
chinh ta

Hién thi chi tiét 15

Xay dung cay cui

phap

Hinh 3.1. M6 hinh hé théng Al English
May chu (Server)

- Phuy trach xur 1y dit liéu tir client gui 1én va xtr 1y, tra vé két qua cho client.

- Céc chure nang chinh thuc hién trén server: Nhan hoi thoai tir nguoi dung,
tim cdu tra 1oi thich hop va tra vé cho nguoi dung, kiém tra chinh ta, ngit phap
Cua cau nguoi dung guri 1€n, tr cau ngudi dung guri 1€n, xay dung cay cu phép va
tra vé cho nguoi dung.

Thiét bi di dong (Device)

- Thiét bi di dong thuc hién nhiém vu chinh 13 hién thi noi dung héi thoai,
nhan yéu cau nguoi dung giri di server va chd xtr 1y. Cac ndi dung nhu 16i chi tiét
hay stra 10i, cay ct phap ciing dugc hién thi trén thiét bi di dong.

- Céc thiét bj di dong can sir dung nén tang Android 4.2 tré 1én dé cai dat
va str dung tng dung.

3.1.1.3. Churc nang nguoi dung

Nguoi st dung sé€ cé nhitng chirc nang sau:
- Bang ky thong tin ¢4 nhan

- Hoi thoai bang tin nhin véi chatbot

- Tu dong kiém tra chinh ta

- Ty dong kiém tra ngit phap

- Dich céc tin nhan sang tiéng Viét

- Nghe noi dung tin nhan
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- Tra ctru dong tir bat quy tic
- Tra ctru mot s6 cau thong dung
3.1.2. Xdy dung tdp ludt dwa trén tap di# ligu cé san

Nhu da dé cap tai chuong 2, dé xay dung cdy ct phap cia cau theo phuong
phap PCFGs va thuét toan CKY, ta can c6 tap luat R theo chuan CNF. Tai phan
nay, luan van s¢€ trinh bay qua trinh xay dung tap luat CNF duoc sir dung trong
ung dung.

Qua trinh x4y dung tap luat CNF trong PCFGs gom 3 budc chinh:

- Xay dung kho dit liéu cau tiéng Anh.

- Xir Iy céc cau trong kho dit liéu va tao cac luat co ban theo chuan CNF.
- Xay dung tap luat theo van pham PCFGs tur cac luat co ban.

3.1.2.1. Xdy dung kho dit liéu cdu tiéng Anh

Nhiém vu ciia phan nay 1a yéu cau xay dung mot kho dix liéu gom nhiéu
cau tiéng Anh dé phuc vu xay dung céac tap luat.

Pé thue hién nhiém vu nay, ta sir dung tap dir liéu cua Tatoebal??), day la
mét trang web bao gdm nhiéu tap di liéu cau bang nhiéu ngdn ngit khac nhau.
Tuy nhién, tap dit liéu cau 1dy vé tir Tatoeba c6 chira nhiéu ngdn ngir khac nhau.

Cu thé, mot s6 cau trong dit liéu c6 dang nhu sau:

00482 5539161 tur Neden bununla meggul olmama izin vermiyorsun?
3 5539162 gng Tom won't play tennis today.

00484 5539163 gng We really have nothing to lose.

00485 5539164 gng Tom won't escape punishment.

00486 5539165 gng We seem to agree on everything.

00487 5539166 gng Tom won't call this ewvening.

00488 5539167 gng We should find out pretty soon.

| T L T 0 T A Y ¥ T 0 T

04589 5539168 gng Tom will now be proud of me.
00490 5539169 gng We should find out soon enough.
1491 5539170 eng Tom will get well very soon.

L5 N T I 5 Y 5 Y Y5 5 I 6 O 6 B 6
b M N
=
L

00492 5539171 eng We should never have come here.

I
(]
[
L

04 5539172 rugs B 3TUX ORelloEeHMAX pedb MIET O RASHHX EBeDax.
5200494 5539173 rus ToM IolkeH CISlaTE HRS2eHTALMK.

Hinh 3.2. Dt liéu trong Tatoeba

Ta thuc hién tach dit lidu cac cau tiéng Anh theo thé “eng” va thu dugc tap
dir liéu cac cau tiéng Anh can dung c6 dang nhu sau:
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let's try something.

1 have to go to sleep.

today is June 18th and it i1s muiriel'!s birthday!
muiriel is 20 now.

the password is "muiriel".
i will be back soon.

L [0 =

Oy LN

-]

i'm at a loss for words.
this i1s never going to end.

I

1 Just don't know what to say.

10 that was an evil bunny.
i was in the mountains.
is it a recent picture

t
L M

i don't know if j have the time.
14 education in this world disappoints me.

I
o

you're in better shape than j am.

&)

16 you are in my wWay.
17 this will cost €30.
i1 make €100 a day.

1

Ly 0

1 may give up soon and just nap instead.

Hinh 3.3. Dit liéu cau tiéng Anh

Bang cach nhu vy, ta c6 duoc tap dit lieu gom 885113 cau tiéng Anh tir
tap dir liéu ban dau (s luong cau tiép tuc dugc tang 1én). Tap dit liéu nay s& duoc
st dung dé xay dung cac tap luat co ban & phan tiép theo.

3.1.1.2. Xit Iy cdc cdu trong kho dir liéu va tao cdc ludt co ban theo chudn
CNF

Trong phan nay, tir tap dit liéu da co ¢ phan 3.1.2.1, ta tién hanh phén tich
va tao ra cac luat ci phap CFG.

Pé thyc hién diéu nay, ta st dung thu vién Stanford-parser? d¢é xay dung
mot cdy ct phap tir mot cau bat ky, sau do tir cay ¢t phap c6 dugc, ta tach ra ting
luat cu phap va thém vao tap dit liéu ca phap CFG. Trong qua trinh tach cac luat,
ta ¢6 gang dua cac luat vé chuan CNF. Xét vi du sau day:

Xét cau:

| am good

Cay cu phap:

(ROOT (S (NP (PRP 1)) (VP (VBP am) (ADJP (JJ good)))))
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Cac luat sau tach duoc:
VBP — am
ADJP — good
NP — [
VP — VBP ADJP
S— NP VP

Ta tién hanh qua trinh ndy véi tat ca cac cau va thu duoc mot tap dir liéu
cac luat tuan theo CNF, tuy nhién tat ca cac luét nay van duoc luu trit theo vin
pham CFG.

3.1.1.3. Xay dung tap luat theo van pham PCFGs

Tir tap luat da co tir phan 3.1.2.2, ta tién hanh xay dung tap luat dé sir dung
trong van pham PCFGs. Bé thuc hién diéu nay, tai mdi luat ta tién hanh tinh xé4c
suat cuia chung theo cong thuc (2.5) da duge dé cap nhu sau:

_ Count(A— B)

WA= B) == o)

Két qua tap luat c6 duoc sau khi xay dung c6 dang nhu sau:

VB -> let # 0.00883639836994832

NP -> us # 0.007344844332304007

VB -> try # 0.0022909567168723694
NP -> something # 0.0027710653037581402
VP -> VB NP # 0.17639995901341435

5 -> NP VP # 0.3985791989451129
ROOT -> VB S5 # 0.013206343406760628760
NP -> i # 0.09174941050500558

VB -> have # 0.05121961801504503

10 TO -> to # 0.9999620548560298

11 VB -> go # 0.012187848023124377

VP -> sleep # 3.4330044391449916E-4
5 -> TO VP # 0.34544585462337235

VP -> VB 5 # 0.0663842506240673223

Hinh 3.4. Tap luat trong PCFGs

[ o B el

oy LM

-]

Ly 0

| |
L [ |

Cac luat sé duoc trinh bay theo dinh dang: S — A B # x hoac S — A # x,
trong d6 S 1a luat gdc, A B 1a cac luat cau tao thanh luat S, x 13 x4c suét cua luat.
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Khi tap dit liéu cac cdu cang ting, thoi gian can thiét dé xir 1y va xay dung
tap luat ciing ting theo. Hon nita, két qua cho thay ring da sé cac luat duoc tao
thanh 1a cac luat gan nhan, tirc cac luat c6 dang S — A # x. Tap luat duoc xay
dung nay s& duoc st dung dé xdy dung chirc ning phan tich ¢ phap cau ctia tng
dung Al English.

3.2. Cai dat wng dung

Dua trén 1y thuyét di nghién cttu vé PCFGs va AIML, véi su hd tro cua
ban bé va ddng nghiép, tac gia di xay dung ung dung Al English. Pay 1a mot ung
dung giao tiép voi nguoi dung thong qua hoi thoai, tuong tu cac tng dung chatbot.
Ung dung c6 2 chitc nang chinh: Hoi thoai, kiém tra ngit phap (chu yéu 1a kiém
tra chinh ta va chia dong tir), cing voi d6 1a mot so tinh ning khac nhu: tra ctu tir
dién, nghe noi dung hoi thoai, tra ciru dong tir bat quy tic va cac cau thong dung.

Ung dung duoc thiét ké cai dat trén cac thiét bi di dong hé diéu hanh
Android. Pay 1a mot hé diéu hanh ma ngudn meé, 1a nén tang dién thoai thong
minh pho bién nhét trén thé gidi, dugc nhiéu cong ty cong nghé va nha phat trién
lya chon khi can mot hé thong khong nang né, c6 kha nang tinh chinh, gia ré, chay
trén cac thiét bi cong nghé cao[3].

Pé sir dung wng dung Al English, thiét bi yéu cau can c6 két ndi mang.

Al English

Fill your personal details

Tweny

. @ ! v *l
AL ol

Vietnamese

Save

SBS

Hinh 3.5. Giao dién khaoi tao caa Al English

Nguoi s dung lua chon cac thong tin ca nhan sau do click Save.
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3.2.1. Giao di¢n chirc nang héi thoai (Chatbot)

Giao dién ung dung khi thuc hién cac doan hdi thoai gitta nguoi va may sé
hién thi nhu sau:

Active users

°
V@ Hello! B

.'

¥ &) How's your day? &

=3 | just had a very bad day Q

'Y @) What happened to it? B

Y

Possible spelling mistake found
+% ) You should use "broke” instead of

*broked®
®

o Are you in any emotional or
v
) physical pain? %

‘ofmurse.in\adealnss of 5 @
millions dollas -

Possible spelling mistake found
4) You should use "dotlar” instead of
*doflas”

) Excuse me! &

| >0

Hinh 3.6. Giao dién cudc hoi thoai tng dung Al English
Giao dién gom cac phan sau day:

- Thanh nhap dit liéu dé nguoi dung nhap van ban, mot nat bam dé thuc
hién giri yéu cau tir ngudi dung dén wng dung.

- Bén phai khung hinhg hién thi di liéu nguoi dung nhap vao.
- Bén trai khung hinh hién thi tra loi tir tng dung.

- Cac nat bam hd tro ngudi dung doc dit liéu bang tiéng Anh va dich dir
liéu sang tiéng Viét.

3.2.2. Giao dign chirc ning tra ciru tir dién

Giao dién chirc niang nay duoc thuc hién truc tiép trén cac doan hoi thoai,
khi ngudi sir dung mudn tra ciru nghia cia mot tir nao do.
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Active use

Y @ Welcome! @)

X
LT e Ve
Y@ Lersy
lﬁynd mean whia la
e
-
<)
'3’ <) Your mean 5 'l go to school &
¥ ca ban 13 "16i di hoc'
.
-
1 16t
" You need a Verb, base form m your =
Y O ntence. &
Ban cin mdt dong tix dang co
bain trong cau cla ban.
>0

Hinh 3.7. Giao dién chirc ning tra ciiu tir dién
3.2.3. Giao dién chitc ning kiém tra chinh ta, ngiv phdp

Giao dién chiic niing nay van & dang doan hoi thoai twong tu chirc ning hoi
thoai, cu thé:

Active users
| P
o Al rebat o Partner | Q Tips
3
V4 Hello! &)

'}/ 4) How's your day? &

-3 | just had a very bad day ﬂ

.
'Y @) What happened to it? B

411 broked a contract

Possible spelling mistake found
% 9 You should use broke” instead of &8
“broked*

-3 | broke a contract

LY Are you in any emotional of )
Voo g 5
) ) physical pain? &
oy, of course, | made & loss of 5
millions dollas

Possible spelling mistake found

4) You should use "do'lar” instead of 88
“doflas”

"L

€) Excuse me! &

| >0

Hinh 3.8. Giao dién chirc ning kiém tra ngit phap

Giao dién chirc nang nay c6 mot s6 su khac biét vai chirc nang hoi thoai
nhu sau:
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- Bén trai khung hinh hién thi xu 1y 15i cua cau tir nguoi dung.
- Phan chit duoc in do thé hién 15i sai cua cau.
- Bén canh khung hinh c6 mét niit dé nguoi dung co thé xem chi tiét 15i va
stra 10i.
Khi ngudi dung mudn hién thi 161 va stra 13i, tng dung sé co giao dién nhu
Sau:

'0

List of your fault

Hinh 3.9. Giao dién chi tiét 15i va sua I6i
Cu thé, giao dién chi tiét s& gom 2 phan: Cau 13i va cau sira 16i. Phan 13i s&
duogc to do va phan sta 18i s& dugce to xanh dé phan biét.

Ngoai ra, tng dung con hd tro nguoi dung véi mot bang dong tir bat quy
tic va danh sach, cach st dung cac cum tuir thong dung.

tive
) trregudar verd ] Use pharases
Infinitive Pastsimple | Pastparticiple
abede | _ahode/abided bade/anided
arlse sor
wake 2 Okl
be 16/ wer o
bear 1y
ecom ame o
befal befell faller
begin ) gun
ehold behel whhe
N en ent
beset bese basot
tespeak b bespoke
bad b bid
bind bou ound
T bieed b bled
Dlow ble blown
broak broken
" breed =2 “lesdt
ng rough
broadca: broadca
uno | b t
t | burnt/burned

Hinh 3.10. Bang dong tir bat quy tic
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G o =&
‘ﬂ rreqular vert ‘ ‘ ': Usual pharases |

Usual pharases

1. Thanks so much,

This is a simple sentence you can use to thank
someone

To add detail, say:

Thanks so much + for + [noun] / [-ing verb].
For example:

Thanks so much for the birthday money.

Thanks so much for driving me home.
2. | really appreciate...

You can alsa use this phrase to thank someane, For
example, you might say:

1 really appreciate your help.
Qr you can combine #1 and #2:

Thanks so much for cocking dinner. 1 really appreciate
il.

Thanks so much. | really appreciate you cookin:
dinner.

A Fumiinn man

Hinh 3.11. Céc cum tur thong dung
3.3. Panh gia &ng dung

Ung dung Al English da co ban giai quyét duoc van dé kiém tra ngir phap
va phan tich cay cu phap cua cau trong tiéng Anh. Bang cach sir dung cac doan
hoi thoai va giao dién don gian, tng dung tao ¢ thé giao tiép véi ngudi dung mot
cach dé dang va tién loi. Ung dung c6 thé gitip nguoi dung kiém tra cac cau don
gian ciing nhu xem xét ¢t phap cau dé nang cao kha niang vé cach két hop cac
thanh phan cau. Ngoai ra, tng dung ciing 1a mét tng dung hoi thoai c6 thé gitp
nguoi dung tro chuyén dé nang cao vén kién thuc.

Tuy nhién, tng dung van con mot sé van dé nhu:

- Do két hop nhiéu ma ngudén mé va phuong phap nén tng dung con han
ché vé mat xir Iy ciing ltic nhiéu yéu cau nhu ca kiém tra ngit phap, ca kiém tra ca
phap va tich hop cung hoi thoai.

- Thoi gian xu Iy ct phap va ngit phap van tuong dbi dai, dac biét déi voi
nhung ciu dai, gdm nhiéu thanh phan.

- Giao dién phan chi tiét cii phap cau c6 thé gay kho hiéu voi nhiing ngudi
dung khong quen thudc véi cac thanh phan cdu cling nhu viét tat ctia cac thanh
phan cau do.
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- V6i tinh ning nhan dit liéu dau vao 1a 4m thanh, tng dung yéu cau phu
thudc vao phan cing dién thoai voi chic ning voice tét va didu kién str dung 13
moi trudong yén tinh.
- Panh gia hiéu qua: véi 100 cau tiéng Anh c6 15i 1a dit liéu dau vao thi Gng
dung da phat hién ra 81 cau bi 15i, dat 81%.
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KET LUAN
Pong gop cia luin vin
Trong thuc té, viéc kiém tra ngit phap va phan tich ct phap cau tiéng Anh
c6 thé duogc ap dung trong nhiéu ung dung nhu chia dong tir, kiém tra ngoai ngi,
hoc ngit phap trong tiéng Anh. Trong qua trinh nghién ctiu vé xay dung tng dung
hd tro kiém tra ngir phap tiéng Anh, luan vian di dat dugc mot s6 ndi dung sau:

- Luan van da tim hiéu mot sé dinh nghia co ban vé ngit phap trong tiéng
Anh, mot s6 hudng tiép can co ban bai toan kiém tra ngit phép.

- Tim hiéu céch tiép can PCFGs va ap dung thuat toan CKY trong bai toan
phan tich ct phap cau.

- Gigi thiéu mot s6 ma ngudn ma hd tro xay dung Chatbot va kiém tra ngix
phap. Cai dat ung dung don gian giai quyét bai toan kiém tra ngit phap véi tap
luat ty huan luyén.

Han ché cia luan vin

Trong qua trinh hoan thanh luan van va tng dung, mac du da dat duoc mot
s6 két qua nhat dinh trong bai toan phan tich ngit phap va xay dung ct phéap tiéng
Anh, Van c6 nhitng han ché nhat dinh:

- Phuong phap tiép can phu thudc nhiéu vao tap luat, do vay khi tap luat c6
kich thuong du 16n, thoi gian xir 1y cta wng dung la 16n. Hon nita, @6 chinh xac
cta két qua ciing phu thudc vao do chinh xac cua tap luat.

- Két qua cua qua trinh phan tich cu phap chi cé thé duara cay cu phap néu
vin ban phu hop, nhung chua thé dua ra 16i cu thé dbi v6i nhung van ban 15i.

- Tap dir liéu hoi thoai st dung trong Chatbot con don gian.

- Ung dung méi chi tap trung vao mat ct phéap, chua thé hién duoc vé mat
nglt nghia cua cau.

Huwong phat trién

Véi sy phong phu va cap thiét cua tiéng Anh, luan van c6 nhiéu hudng co
thé phat trién tiép tuc:

- Tim hiéu phuong phap tbi wu tap luat hién tai, mé rong tap luat, giam
thiéu thoi gian véi nhiing tap luat gan nhan, nang cao hiéu qua phat hién 15i cua
ung dung.

- B sung tap dit liéu hoi thoai cho hé théng Chatbot, phong phu vé cha dé.
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- Phat trién cac tinh ning hd tro hoc cc ngit phap cu thé nhu cac dang cau
cha dong, bi dong hay céc thi trong tiéng Anh.

- Tim hiéu phuong phap xac dinh 13i cu thé véi bai toan phan tich ct phap
cau v6i nhimg cau 16i va dua ra goi y sira 1.
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