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TOM TAT 
Thiet ke vd phdt triin he thing lim kiim ngd' nghta cho he thdng hoi ddp Ihdng minh Id mot 

trong cdc cdng viec thiel yeu vd cdn phai Ihuc hien lien tuc viec cdi liin. Trong bdi bdo ndv thuc hien 
viec phdn tich vd de nghi mdt thiet ki tir tdng Ihi den chi liit cho he thdng tim kiim ndi tren. M thing 
tim kiim ngir nghta a ddy duiyc dp dung cliuyen biet cho he ihdng hdi ddp thdng minh. Id mdi mdv tim 
kiem ngir nghta. Kien true nen tdng aia mdy lim kiem ngir nghia dtrgc thiit ki chuyen hiet vd cd cdc 
thdnh phan chinh hen trong. gdm cd 3 phdn: a) Phdn phdn l&p cho cdu hm se dua trin cdch tiip can 
theo hudng mdy hgc (hudng nip cdn ndy deu phii hop vdi cdc he thiing nhd din cdc he thong ldn). cu 
the dp dung thudt todn Support Vector Machines (SVM): b) Phan xdy dung ca sd dd lieu tri thuc tngir 
nghia) se dugc thtrc hien song song vdi viec mo Id cdc Idi nguyen thdng tin cd ngir nglna (Ontology): 
c) Tim kiem tren mgng ngu nghTa. 

Tir khda. Tim kiem ngd nghia: Mdy tim kiim: Phdn hip cdu hdi. Mdy hgc: Siippoit Vector 
Machines (SVM): Casa dir lieu tri thtic (ngir nghTa): Tdi nguyen Ihdng lin cd ngii nghia (Onlology). 

SUMMARY 

Design and develope Semaiuic Search System for Smart .4inwer-Qiieslion Svslem'^^ is one of 
essential tasks and have to perform continuously improvements. In this article, ve peiformed 
analysises and proposed a design fi-om the overall lo the details far this Search System. Semantic 
Search System is applied .specialty to Smart Answer-Question Sysleni''. is Semantic Search Engine. 
The fundamental architecture of Semantic Search Engine was specially designed and has Ihc 
following main components, consists of 3 components: a) Question Classification will be based 
Machine Learning method (this approach is suitable with all .systems from small to large), applying 
SVM Algorithm: b) The construction of the knowledge database (Onlologv) will performed in parallel 
with the description of semantic information resources (Ontology): c) Searching on the semantic 
nehvoi-k 

Key words. Semantic Search: Search Engine; Question Cla.ssificallon: Machine Learning: 
Support Vector Machines (SVM): Knowledge Database: Onlologv. 
I. MddSu 

Di tai ''Nghien cuv vd xdy dung He hdi ddp thdng minh cho thdng tin ve Hdng rdo Ky thudt trong 
Thuang mgi (TBT) aia linh Long An " la di tai dupc t i chirc bdi Trudng Dai bpc Kinh ti Cong nghicp 
Long An, thudc linb vuc Ky thuat va Cdng nghe, cd 3 muc tieu: 

• Muc tieu 1: Xay dung cing thdng tin dien ttr TBT tinh Long An quan ly true tuyen \ a tap 
trung cac thdng tin vi bang rao ky thuat trtmg thuang mai tlnh Long An (gpi tat la cdng thong 
tin TBT Long An). 

• Muc tieu 2: Thidt kg va xay dtmg co sd dir lieu TBT Long An 
• Mue tieu 3: Nghien ciru va xay dung cong cu hdi dap thdng mmh TBT Long An. 

Cac cdng cu hdi dap d Muc tieu 3 dupc chia ra liim cac thiinh phjn nhd ban va dupc cau tao tir 
cac thanh phin nhd bon dd ma cd linb chdt roi rac. Ciic th.inh phiin rdi rac nay cd mdi quan he htru co 
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vdl nhau va cd the thiet ke \ ii phat tridn rieng biet. Mdt trong cac thanh phSn quan trpng la can phai xay 

dung he thdng tim kidm (tim kiim theo ngtr nghia). He tim kiim ngir nghia nay la mdt trong c:ic nhiem 

Vll quan trpng ciia Muc tieu 3 va cd the phat tridn qua cac phien ban khac nhau. ^ 

Mdt he thdng tim kidm ngii nghTa thudng dupc xay dung dua tren mdt midn \a ngdn ngir cu the. 

Clu hijc tdng quat ben trong cua he thdng tim kidm ngi nghta thudng dupc tao thanh tu 2 thanh phan 

cbinh' Phan Idp cau hdi; Co sd dir lieu tri thirc (ngu nghia). 

De xay dung he thing tim kiira ngir nghia d day thl cin.phai thuc hien duac 3 c6ng viec chinh: 

o Cong viec 1: Phan tich va thilt ki cau true du' lî u di chu5n bj dO lif u cho viec xay dung 

Co sd dit lieu tri thirc (mang ngu' nghia). Du' lieu thd ban ihu can phai xit ly va td chitc lai 

mpt each cd he thing di trd thanh dir lieu vao va cd tbi su dung dupc. Trong bai bao co tnnh 

bay thiet ke cay Taxonomy va cau tnic Ontology chp Co sd dii' lieu tn thuc. 

0 Cong viec 2: Xay dinig kiin true cff ban ciia mpt may tim ki£m de lam ca sd cho \iec 

thiet ke kien triic chung cho chuang trinh chuyen dung ciia May tim kiem ngir nghia. 

o Cong vifc 3: Thiit kl thuat toan cho viec phan ldp cau hdi thuc hien viec ap dung thuat 

loan SVM (Suppori Vector Machines) vao phan Idp cau hdi. day la thanh phan quan trpng 

cua May tim kicm ngir nghia. 

Phin cdn lai bai bao nhu sau: Phin 2, Xay dung mang ngii nghia di trinh bay npi dung cua Cdng 

viec 1; Phan 3, Thiit ki kiin true mang ngir nghia de thuc hien ndi dung cua Cdng viec 2; Phiin 4. Phan 

Idp cau truy van de thuc hien viec trien khai ndi dung Cdng viec 3; Phiin 5, Ket qua, danh gia va ket 

2. Xay du'ng IVlang dir lî u ngu' nghia 
2,1 Phan tich dir lieu dau vao 

Xet mpt bang tbeo khung HS, bang cd cau true theo danh muc phan loai nhu sau: 

Bang I: Danh muc bang phan loai HS 

Chi muc 
0 
1 
2 

Tong s6 
dong -I 

Ky hieu 

. ~* 01.01 

\ \ ' ^ • ' ' 

\ .... 
97.06.00.00 

Tieng Viet 

Dgng vat song 

Ngua, lira, !a 
song. 

Dgng vat song 
hg trau bo. 

Do CO CO tuoi 
tren 100 nam. 

Tieng Anh 

Animals; Live 

Horses, asses, mules and 
hinnies; live 

Bovine animals; live 

Antiques of an age exceeding 
one hundred years. 

Cau true bang phan loai ICS (va mgt so khung^ang phan loai khac) cung co cau true tuang tu 

nhu bang phan loai HS 6 tren, nen nhiing phan tich va thifit k£ diu sc dugc ap dung tuang tu voi nhau. 

Cau true ciia chi so phan loai HS dugc tiinh bay cu the trong [1]. Xet mgt ma HS eu the 

1001.11.00, thi c6: chi so quoe te la 1001,11; chi so rieng ciia qu6c gia la 00, Ma HS quoe te g6m 6 ehir 

so. Hai chii- so dau tien chi dinh Chuong HS. Hai chu' so ti£p thir hai chi djnh Nhom HS, Hai chir s6 thir 



bachi phan nhdm HS. Xet chi sd HS qudc ti 1001.11 thi: chuong 10 (Ngii cdc); nhdm 01 (Liia mi ta 
meslin); phan nhdm 11 (Ltia mi Durum). 

Tdra lai, vdi ma HS 1001.11.00 thi cd nghia la: Thudc phSn II, cac San pham thuc vjt; Chutmg 
10, Ngii cdc; nhdm 01, Liia mi va meslin; Phan nhdm 11. Liia mi Durum; Phan nhdm phu rieng qudc 
gia 00. hat gidng. 

Nhu vay, cau triic cua tanh muc bang phiin loai HS dupc gom nhdm lai Iheo cac phan nhu hinh 

Chi 
muc 

0 

1 

2 

3 

4 

14 

Biing 2: Bang phan loai HS du-oc phan thanh cac PhSn 

Phin 

1 

II 
111 

IV 

XV 

Khoang day 
kyhi^u 

01-05 

06-15 

16-24 

25-27 

90-97 

Ten tieng Viet 

Dpng vat va cac san pbam 

tir ddng vat 

Cac san phiim thuc vat 

Cac san pham thuc pham 

Cac siin pham khoang san 

Cac san pham cdn lai khac 

Ten tieng Anh 

Animal & Animal 

Products 

Vegetable Products 

FppdstulTs 

Mineral Products 

Miscellaneous 

Xet mgi du: lieu van ban TBT (Doi tugng thong bao I) trong Doi tugng ihong bao 1 can phai 

dinh nghTa lai sao cho con nguo'i va chuong trinh may tinh lam viec vai nhau hieu qua ban. Dtr lieu 

dirge dinh nghTa lai ngoai viee chua thong tin (van ban, hinh anh,...) ma con phai eo chua cae lien ket. 

Cac lien ket nay chua nhieu loai lien kel khac nhau nhu: Den lai nguyen khac; Nhieu loai quan he duoc 

djnh nghTa them; ... Cac dac diem nay se lam cho dii lieu co chira thong lin ngi dung dugc da dang 

hem, chi tiet hon va day dii han. Cac thong tin trong dir lieu nha vao cac moi lien ket ma quan he chat 

che vai nhau. Sir chat che nay hfl trg cho viee lim kiem thong tin manh me va hieu qua han. 

2.2 Thiet ke cau true dir lieu 
Xay dung cdy cdu trite Taxonomy 

Danh muc bang phan loai HS se dugc xay dung thanh mgt cay Phan loai HS. Cay nay co mgi 

niit se nim giir mgt danh sach T co chira cac nut dinh. Danh sach T se co 15 ph§n lir luong img nhu 

Bang torn tat danh muc phan Ioai HS hoac ICS. 

Hinh 1: Cay Phan loai HS 

Nhir vay, b ik thirc truy cap phdn tu cua Cay Phan loai HS la: T[i] voi i - 0 ... 14. M6i mgt T[i] 

chiia mdi niit dinh Top co cau true dit lieu nhu sau va se co mgt gia tri eu the: 

TAP CmiNKT&tMgSGHffiP 
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Ky hieu 
Tieng Viet 
Tieng Anh 

Gia trj danh gia 
Danh sach L, eo chira 

cac nut Ngi dung 

Dgng vat va cac san pham tii' dgng \ at 
Animal & Animal Products 

L [ i ]vo i i -0 . . 4 

Niit dinh Niil dinh dau tien T[0] 

Moi mgt L[i] chira mgt nut Ngi dung co cSu tnic dii- lieu va co mgt gia tri cu ihe: 

Gia trj danh gia 

Danh sach C. eo chira eac 
niit con la Niit ngi dung 

5 

cn 
Niit ngi dung 

Nut ngi dung dau lien cua 
mgt niu dinh T[i] 

M6i mgt C[i] nSm trong mgt niit Ngi dung thi c6 M chira cac niil Ngi dung khac va mang y 

nuh~\a \t con ciia no: 
Gia tri danh gia 

Vini 
Danh sach C, co chira eae 
niit eon la Niil ngi dung 

^ CD 
Nut ngi dung eon 

Nut ngi dung cha 
Hinh 2: Tap hop cau true va tinh gia trj cac nut 

Tom lai, hinh anh ciia cau triie Cay Phan ioai HS se nhu sau: 

Hinh 1: Cau true Cay Phan loai HS 
Xdv dtmg Ontoloe\' cho mang ngir nghia 

Ontology; c6 nhieu dinh nghTa vc Ontology, a day sir dung dinh nglna nhu a duai day. 

Mot Ontology: La mgt mo hinh dir lieu bieu dien mgi ITnh vuc va dugc sir dung de suy luan ve cac 

doi tugng trong ITnh vuc do va moi quan he giii'a chiing; Cung cap bg tir vung cac thugc tinh, rang 

bugc. Mgt Ontology mo ta: 

• Cac ea the. Individuals: Cae doi lugng co ban, nen tang 

• Cac lap. Classes: Cae tap hgp, hay ki§u ciia cac doi tugng 



. Cie thudc tinh. Properties: Thudc linh, linh nang. dac diem, tinh each, hay cac thdng sd ma cac 

ddi tupng cd va cd the dem ra chia se. 

. Cac mdi lien he. Relations: Cac con dudng (lien kit) ma cac ddi tupng cd thi lien he tdi mdt ddi 

tupng khac. 

Bp tit vung Ontology duoc xay dyng tren co sd ting ciia RDF vii RDFS [10], cung cip kha niing 

bieu dien ngit nghia va cd kha nang ho trp lap luan. 

Thiel ke cdu tnic dir lieu tOntoloiri) • 
Xet Ddi tupng thdng bao 1. niu xem Ma ky bieu lit mpt dinh danh thi cd thi xay dung dupc ciu 

tnic sau: 

Hinh tren md ta ve I dir lieu TBT cd ngu nghia, va chita thdng tin cua mpt viin ban TBT ciia 

"Siia vd cdc sdnphdm sda che bien'' do Bp Y te ctia nudc Viet Nam ban hanh. Du lieu cd cau triic nhu 

mdt dd thi cd hudng mang trpng so, inoi dinh trong dd thi md ta thdng tin hoac chinh dtr lieu ngO' nghia 

khAc. Cac canh cda dd thi the hien mdt kieu lien ket (thudc tinh ctia dir lieu). 

Moi tai nguyen (dii lieu ngir nghia) trong mang ngir nghia la mdt ddi tuong. Cae dpi tutmg deu 

cd' Ten gpi; Thupc tinh; Gia trj ciia thudc tinh; Mdi lien kit;.... Trudc tien can phai xay dung tirng dtm 

vj dir lieu ngit nghia (doi tupng), sau dd xay dung mang lien kit lai cac ddi tupng vdi nhau (ddi tupng 

c6 thi ling vao nhau dupc), gpi la mang ngir nghia. Mang nay se dupc chia se rpng khip cho cac he 

thing khac sir dung lai, nen cin phai xay dung vdi quy each thing nhat. Ontology se dupc sii dung de 

mo ta da lieu (dii tupng/t^i nguyen mang) cho mang ngit nghia. 

Cau true chung cho mpt Ontology dD lieu nhu sau: 

• Ldp (classes): Van ban; Qudc gia; Co quan/to chitc;.... 

• Ca thi (individuals): Van ban G/TBT/N/VNM/78; Qudc gia Viet Nam; coquan (Bp Y te);.... 

• Thu^c tinh (Attributes): mdt thupc tinb thudc Ontology cd 2 phan: Ten thudc tinh; Gia trj 

tuong ling. 

Vi du ca thi cd ten li Van ban G/TBT/N/VNM/78 cd cac thupc tinh: Ma sd 

(G/TBT/NAT^M/78); Hieu lire (cd); Thdi gian (10 November 2015); Tieu de (Thuc phiim);... 

• Quan he (Relation): mot quan he dupc Ilinh thanh khi mdt gia trj cua mpt thupc tinh nio dd 

nim 6 frong li mdt ci thl khic. Cd nhiiu mii quan he: Xip gdp (subsumption); Xem li mdt 

cay phan cip; Lap cha (is_^superclass_of); Li (is_a); Ldp con fis_subclass_of); ... 

' 'ian^Em 
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RDF (Resource Description Framework): la mo hinh dugc W3C 6h xuk la ma rgng ciia cong nghe 
XML RDF sir dung mgt mo hinh triru tugng de phan ra thong tin thanh nhung phSn con, bao gom cac 
phan chlnh sau: 

• Statement (phat bi&u hay menh dl) 

• Cac nguon tai nguyen subject (chii ngii') va object (tan ngfl. bo ngir) 

• Predicate (vi ngu-) 

Xet 1 eau inie do thj cua I phat biSu RDF sau: 

[̂  Subject } - » [ Object ~1 
~~^ predicate 

Hinh 3: Clu trî ic 1 phit bieu chuSn RDF 
Statement (phat bieu, menh dk). 

• Luat I: Kien ihuc (hoac thong tin) dugc diln giai la 1 danh sach cac statement; Moi statement 

CO dang Subject-Predicate^Object, va thir tu nay khong bao gio dugc thay doi (co djnh). 

• Luat 2: Ten ciia I lai nguyen phai co linh toan cau/cuc va dugc nhan dien boi Uniform 

Resource Identifier (URI) "o day se xay dung mgt bg quy t§c de dinh nghia lai". 

Ta eo mot vi du nhu sau ve lai lieu c6 ma ia G/TBT/NA/NM/VS 

Hinh 4: Vi du du* lieu theo cau triic RDF 
Xay dimg dugc mgt bang sau: 

Bang 3: Bang thong tin van han G/TBT/N/VNM/78 theo RDF 

Nut dau 

G/TBT/N/VNM/78 

Gn:BT/N/VNM/78 

G/TBT/NAfNM/?? 

G/TBT/N/VNM/78 

G/TBT/N/VNM/78 

Canh 

is_a 

Ban hinh boi 

Sd trang 

Thdi gian 

Hipu luc 

Nut cudi 

Thdng bao 

BpYte 

"3" 

"10November20I5" 

"Co" 

Van ban G/TBT/N/VNM/78 co eac moi quan he: La mgt thong bao; Disgc ban hiinh bdi Bg Y te; 

Co so trang la "3"; Co hieu luc la "co"; Co thoi gian phat hanh la "10 November 2015". 

3. Thiet ke kien true cua may tim kiem ngir nghTa 
3.1. Kien true ehung 



^AMm 

_ May tim kiem ngu nghta eho he hdi dap thdng minh TBT Long An cd 2 thanh phin chinh: Giao 
dien nguoi dung co 2 chuc nang chinh (giap dien truy vin. hien thj kit qua); Kiin true ben trong (phin 
16, cua may tim kiem) co . phan chinh (phan lich cau hoi. tim kiim kit qua, xu Iv dir lieu tren mang 
nga nghia). 

May tim kiem co cau tnic chinh: 

Hinh 5: May tim kiem ngfl' nghia 

3.2 Giao dien ngiroi dung 
Giao dien nguai diing GUI dugc thiel ke tuang tu nhu may tim kî m thong thuang, va dat dugc cac 

yeu cau chung nhu: DOT gian; D^ nhin; De diing. Ngoai ra may tim ki6m ngu nghTa se can co them cac 

chirc nang: 

0 Lua chgn tim kiem theo mien, lmh vuc 

0 Phai CO til ggi y, vi du khi nguai diing nhap vao "quy" Ihi thong thuong ggi y don gian la 

"hoach", hoac co cac tir ve (thai gian, nai chon, cai gi,,..,). 

3.3. Kien true hen trong 
Nhudatrinhb^yamuc tren, eac thanh phan cua kien triic ben trong gom co 4 phan: Tien xirly cau 

hoi; Phan lop cau hoi; Bien doi dang cau hoi; Mang ngQ nghTa. 

Cae buoc de xir ly cau truy van cua nguoi dimg nhap vao nhu sau: 

BI: Nguoi diing nhap cau iruy van Q a giao dien chirc nang. 

B2: Cau Q se dugc mgt module TiSn xir ly de phan tich ve ngon ngii: Tieng Viet (co d^u \a 

khong diu); Sai 16i chinh la; Cac thuat ngu" chuyen mon;.., Ket qua se eho ra mgi cau Q' da 

dugc Iam mjn l̂ i dk dl dang eho Bg phan lich cau hoi thuc hien a buoc ke tiep. 

B3; Cau Q' dugc dua vao bg phan tich dt xac dinh xem Q' thugc mien nao va ITnh virc nao 

frong mien do. 

B4: Cau Q' dugc bi^n d6i vk dang chuk (bi^u thirc logic de tien hanh tim kiem), 

B5: Q' dugc lim ki^m tren mang ngu nghia cua may lim kiem. 

B6: Hien thj ket qua dua ra. 

•SlS^^glSBiB 
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May tim kiem h6 trg cho He hoi dap thong minh TBT Long An se xu ly cau hoi cua nguai diing 

qua 6 buoc ehinh nhu tren. Tiiy theo module Ti^n xir Iy ma may tim ki^m se co cac phien ban kliac 

nhau. Ke tilp la chi liet cua 5 phan ciia kien triic ben trong: , 

Tiln xir ly cau hoi: Module se dugc phat tri^n rieng va qua cae phien ban khiic nhau. trong de 

lai se diing Iai ket qua ciia chuang trinh may tinh da dugc phat trien neng. 

Phan lop cau hoi: Buoc nay eo nhiem vu phan loai theo ITnh vuc va eac chu de. Qui irinh nay 

CO the phan chia lam 2 buoc chinh: 

1) Phdn ldp xdc dinh miin cdu hdi: Ban dh lir CSDL ciia may lim ki^m, mang ngQ- nghia xay 

dimg duge tir cac Ontology ma cac Ontology dugc xay dimg iheo timg mien iinh vgc neng 

biel. Cau hoi sau khi xac dinh dugc mign cu th^ thi khong gian lim se giam xuong rat nhieu. 

CSDL TBT CO the dugc chia ra cac miSn Iheo khung phan loai HS/ICS nhu: Nong nghiep; 

Cong nghiep che bien;,,,. 

Vi du cau hoi "Tieu chudn xudt khdu trai thanh long rugl do sang thj truimg Hoa Ky ?" dugc 

phan vk mign "Nong nghiep". Ngoai ra do dac thii tai lieu TBT duge phan cap theo quoc gia/khu vgc 

dja ly hanh chinh. nen c6 thg them mign dja ly cho cau hoi, o day eau hoi se dugc phan ve mign quoc 

gia (Hoa Ky). Nhu vay de phii hgp thi mihn CSDL dugc phan cdp thanh 2 mign ngang cap nhau la: 

Mign khu vuc dia ly va Mign ITnh vuc. Vdi vi du cau hoi tren thi khong gian lim kigm se giam rat 

nhigu. 

2) Phdn logi cdu hdi trong mdt mien cu the: cau triic ben trong ciia mgt Ontology dugc phan 

cap rdi lan do cac Ontology 16ng vao nhau. Ontology nhu vay se la mgi cay co cau true 

phan tang, moi lap Irong Ontology se thugc mgi tang xac dinh. Bude nay giam giai han toi 

da cua khong gian lim kiera. 

Tong the ihi su khac nhau giira phan loai mign lim kigm va ngi mien chi d khong gian tim kiem. 

Phan loai mien cau hoi cd khdng gian la loan bg tap Ontology ciia mang, con phan lo^i ngi mien chi d 

trong mgt mign cu the. 

Hien nay co 2 cac hudng tiep can de phan loai cau hdi: Hudng bieu thuc chinh qui (regular 

expression); Hudng xae suat. Cu the cho phuang phap phan loai eau hdi thi so dugc trinh bay d phan 

sau cua detai, 

Bien doi dang cau hoi: cau hdi sau khi lam min thi se duge dua vg dang chuan da djnh trudc 

(bieu thuc logic), lir ngon ngu tu nhign sang ngon ngii logic (Question Logic Language - QLL). 

Moi cau thugc QLL chua cac ihual ngir term (bien, thii tuc, bieu thii'c, ...) cua ngdn ngu: Proloc. 

Theo [6] thi cd mgt sd quy tac bicn doi S| (dang ngdn ngu- tu nhign) sang S: (dang QLL) nhu sau: 

1) Mgt danh lir don (dem vj tir) trong S t se tao I vj tir dan trong Si. Vi du cd "G/TBT/N/VNM/78" 

la ma ky hieu" thi S: chira vi tir ma_kyJieu ("G/TBT/N/VNM/78"). 

2) Cum danh tir trong Si se tao vj tir phirc Irong S: vdi tham sd bang so lugng tir don chira trong 

cum danh tir ciia Si + 1. Vi du eau hdi "So lugng thdng bao ciia Viet Nam?" thi S2 chua 

th6ng_bao (Vict Nam, x). 

3) Mgt dgng tir dan trong Si se tao I vi tii phirc vdi I hoae nhieu tham sd, tham so ddu lien la chii 

ngir Clia Si, tham sd thu 2 la vi ngii chinh trong S|, tham sd lhu3 la vi ngir phu trong S| VI du 

cd S, "Bg y tg ban hanh thdng bao "G/TBT/N/VNM/78" thi S: chua vi lir banjianh (Bd Y tg, 

"G/TBT/N/VNM/78") 



4) Mpt gidi tit trong Si se tao I vj tir phitc vdi 2 tham si li 2 tu dupc nii bdi gidi tir dd. Vi du Si 

"Trai thanh long nim tren bin" thi S; chiia nim Jrcn(lrii thanh long, bin) 

5) Mdt tinh tir djnh tinh tao nen I vi tit. Vi du Si "Cdng ding chung Chau Au" thi S: chita 

Chau_Au(x) 

6) Mpt tinh tit dinh lupng tao nen I cap vi tir. Vi du S, "Tip HS Idn bao nhieu" thi S; chira 

kich_lhudc(Tap HS, \ ) . 

Vdi 6 quy tac tren thi ini)t cau hot bat ky deu dmrc chuyin sang dang QLL. cau hdi chuan QLL se 

CO hieu qui ve suy luan va tdi uu xir ly. 

Tim kiim cau tra loi: ciu hdi d dang QLL se dirpc xii' ly theo cac phep loin thuc hien tren dir lieu 

la (Ontplpgy) mang ngir nghia da xay dung lir trudc. 

Tir SI chuin QLL thi he thdng can tim ra cau tra Idi cho S1. 6 diy bai bao de nghj thuat loan: 

Thuat toan Tim Cau Tra Ldi 

Procedure Tim_Cau_Tra_L6'i 

Input: Can truy van Q; Mang ngii nghTa O; Dieu kien sp khdp S; Dieu kien tuong ddng 

Output: Danh sach R chua cau tra lim dupc 

BI: t <- true // bdt ddu lim kiem 

B2: khi t = true thi lap: 

B2.1:o<-lay_ra(0) 

B2.2: niu 0 tdn tai: 

B.2.2.1:K<-so_khdp(o, Q,S) 

B.2.2.2: niu K dung thi: 

To <r Liy_thudc_iinli(o) 

B.2.2.3: Xicjjnb(t) 

B3: Daiih_gia(R) 

Bkt: Kit thuc 

Diu vao cua thuat toin gdm cd: Diiu kien so khdp S; Dieu kien tuong ddng A. Ha, tham so S, A 

nay da duoc xac dinh ttr CSDL da xay dung sin (mot si gia trj tham sd sii dupc gia di.nh san> Gia tr, 

cia S vi A ludn ludn se duoc luu vit lai trong qui trinh chay chuong trinh, tir do e thong co duoc t,p 

diiu kî n da chay vi cho ra kit qua. Sau nay he thing cd the lua chpn lai eac dieu kien ma da chay eho 

ra ket qua Ian trudc. , .-. , . r e m n 
Thuit toin Tim Ciu Tra Ldi se lin luo. duyet qua ttmg ddi tupng Ontology P <""« " D ^ 0 

nhd vio ed hieu t, sau"dd i so khdp o vi cau truy vin Q vdi tip dieu kien S nho ™ ' ' ™ ; > " ^ 2 ; 
niu xic dinh'p phu hop thi liy tap thudc tinh To trpng o ra. Tap thupc tinh Tp se duoe ham 

TAP caiJUNHTE;- C p N G l f i H i p 
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Danli_g!a_tucmg_d6ng(,) xac dinh cac thugc tinh ed thda digu kien de dua vao lap kgl qua R Den day 

da xet xong mgt ddi tugng Ontology o, kg den thuat loan xae djnh ed hieu 1 nhd vao ham Xac_djnh(.). 

Thual toan se dirng khi cir hieu t cd iri Fasle, va cong viec cudi ciing ciia thuat loan la ra soat lai tap ket 

qua R theo lieu chi da thiet lap sin trong ham Danh_gia(.). 

IVlang ngir nghTa: la CSDL tri thirc cho He thong tim ngir nghTa, cac tap Ontology trong mang 

se dugc xay dung ddn ddn iheo ihdi gian. Dir lieu TBT sau khi nhan dugc ihi can co quy trinh va ca 

che dg dua vao CSDL. Dir lieu se dugc dua vao quy trinh theo nhu da trinh bay trong . 

4. Phan Idp cau truy vdn 

4.1. Gioi thi^u chung phan Idp cau truy van 

Gidi thieu 

Mgt he tim kigm ngu' nghTa ihuimg quy dinh mgt s6 budc cd dinh trong qua trinh ihuc ihi, trong do 

budc dau lign la xu ly cau truy vdn Q de xac dinh: Cai gi? (vv'hal); Thdi gian? (\\hen); .. De thuc hien 

budc dau tien nay thi he thdng cdn sii dung mgt so thdng tin dac trung ciia Q de xae dinh kieu cua cau 

ira idi. Kigu ciia eau tra ldi phai xoay quanh van de trgng tam ciia cau hdi, lir do dua ra thong tin nhu 

mong mudn ciia ngudi diing. 

Trong he dm kiem ngir nghTa thi ddi tugng can tim chinh la eac dtr lieu trong nut mang ngu 

nghia, VI vay phan ldp cau hoi chinh la viec phan ldp ed ngii nghTa cho cau hdi, dam nhan vai Iro: Giam 

khdng gian tim kiem; Nang cao do chinh xac cau tra ldi. Ngoai ra ddi vdi mang ngii nghia ldn (da tang, 

da Idp) Ihi viec phan ldp cdn phai thuc hien viec: Xac djnh mien Ontology; Xae dinh ITnh vue Irong 

mien dang xet. 

Cdc phuang phdp phdn ldp cdu hdi 

Nhu da Irinh bay d phan trgn, bai bao lap trung vao hudng tigp can xac sual de phan Idp cau hdi. 

Hudng ligp can nay cd 2 hutmg ehinh: Hudng hgc may (machine leaming); Hudng md hinh hda ngdn 

ngii (language modeling). Cac thuat loan thugc cac liep can nay se tinh loan xac suat phan ldp cho eSu 

hdi dua tren nhung dac trung/moi quan he ciia cac tir trong cau truy van dua vao. 

Hudng hge may sir dung eae thuat toan va ky thuat cho phep may tinh cd the hgc dugc. Hudng 

nay dugc nhieu nha nghien ciiu phat trien cac thuat toan khac nhau, d day dc tai tap trung vao thuat 

loan Support Vector Machine (SVM). Support Vector Machine (SVM) lan diiu iien duge dc xudl bdi 

Vapnik trong nhiing nam 1960, sau do thual loan nay lign tuc dugc cai tien va ap dung vao nhieu ITnh 

vuc khac nhau. 

Support Vector Machine (SVM) cd y tudng chinh la: Chuyen tap mdu tir khdng gian bieu diln 

Rn cua chung sang mgt klidng gian Rd cd sd chigu Idn hon; Trong khong gian Rd, tim mdt sieu phdng 

toi uu de phan hoach tap mdu nay dua tren phan Idp ciia chiing, cung cd nghia la tim ra mign phan bo 

ctia timg ldp trong khdng gian Rn de tir do xac djnh dugc phan kVp ciia I mau cdn nhan dang; Sieu 

phang la mgt mat hinh hge f(x) trong khdng gian N chigu. vdi x G RN. 

Cdc iru diem chinh ciia SVM. 

• Rat hieu qua de giai quygt bai toan du lieu cd so chieu ldn (anh cua dQ- lieu bigu dien 

gene, protein, te bao,,..). 

• Giai quygt van de overfining (khdng phii hgp) rat lot (dtr lieu ed nhieu va lach ddi nhom 

hoac dir lieu huan luyen qua it), 

• La phuong phap phan Idp nhanh. 

file:////hen


. Cd hieu suit tdng hpp tdt vi hieu suit tinh toin cao. 
. Cdc trng dung ciia S VM: 

. Nhan dang: Tiing ndi; Anh; Chir viit lay (hieu qui tir mang nmon tro li-n).... 

• Phan loai van ban, khai md dir heu van bin. 

• Phan tich dir lieu Iheo thdi gian. 

• Phin tich dir lieu gene, nhan dang benh, cdng nghe bio chi thuoc. 
• Phan lich dir lieu marketing. 

SVM ban dau dupc thiel ke de giai quyit bii loin phin ldp nhj pban (si ldp 14 2), hien nay nd dupc 
danh gii li mpt trong cac Ihual loan cd hieu qua rit lit trong viec phin Idp van bin [8]. 

4.2.ThuSt toan 

SVM 

Cho tap du lieu cin hpc D =|(x„ y,), vdi i = I,... n] vdi x, e R,„ vi y, e {0, 1} la mpt si 

nguyen xac djnh x, duong hay am. Mdt tai lieu x, dupc gpi la du lieu duang niu nd thuijc Idp Ci, li im 

neund khdng thudc ci. Bp phan Idp luyen tinh dupc xac djnh bing sieu phang 

(x:f(x) = W'+wo = 0! 

Trong do W G R"" va Wo e R la tham sd cua md hinh. Ham phan Idp nhj phan h: R"' -> {0, 11, 

thu dupc bing each xac djnh dau ctia f(x) 

Ta xet mdi dir lieu la mdt diem trong mat phang, dtr heu hpc li lich rdi luyen tinh, neu ton lai 

mpt sieu phang sao cbo bim phin Idp phii btrp vdi tat ca cac nhan, y, f(X|) > 0 vtri mpi i = I, 

Rosenblatt da dua ra mpt thuat loan xac dinb sieu phiing: 

Thuat toin Rosenblatt 

Procedure Rosenblatt 

Bl. W<-0 

62 Wo«-0 

B3. L|p 

B3.1:e<-0 

B3.2:fori<-i,.. 

Dos 

B4. Dieu kien l^p e 

BS. Rclum(W, Wo) 

B6. HtthiJc. 

.,„ 
<r sign(y,(W' X, + Wo)) 

Neu; 

= 0 

i<Olhi 

W<-W + y,Xi 

Wo ^ Wo 1- y, X, 

e * - c + 1 

ms^m^^M^M 
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Danh_giajuang d6ng(.) xae dinh eac ihugc tinh cd thda digu kien de dua vao tap kgt qua R. Den day 

da xet xong mdi ddi tugng Ontology o, kg dgn thuat loan \ae dnih cd hieu t nhd vao ham Xac^dinh(.)-

Thual loan se dirng khi cd hieu t cd Iri Fasle, va cong viec cudi ciing eiia thuat loan la ra soat l?i tap kel 

qua R theo lieu chi da thiel lap sdn trong ham Danh_gia(.). 

Mang ngu- nghia: la CSDL tri thirc cho He thdng tim ngu nghTa, cac tap Ontology trong mang 

se duge xay dung ddn ddn theo thdi gian. Dir lieu TBT sau khi nhan dugc ihi can co quy trinh va ca 

che de dua vao CSDL. DO-lieu se duge dua vao quy trinh theo nhu da trinh bay .trong . 

4. Phan lop cau truy van 
4.L Gi^ thieu chung phan 1 ^ cau truy van 

Gidi thieu 

Mgt he tim kigm ngiJ nghTa thudng quy djnh mgt sd budc co dinh trong qua trinh thuc ihi, trong dd 

budc ddu lien la xir ly cau truy vdn Q dg xac dinh: Cai gi? (what); Thdi gian? (when);... De thuc hien 

bude ddu lien nay thi he thdng cdn su dung mdt s6 thdng tin dae trung ciia Q de xac dinh kieu cua cau 

ira Idi, Kieu cua cau tra ldi phai xoay quanh van dg irgng tam ciia cau hdi, tir do dua ra ihdng tm nhu 

mong muon ciia ngudi diing. 

Trong he tim kigm ngu nghTa thi ddi tugng edn lim chmh la eac dir lieu irong niil mang ngu 

nghTa, vi vay phan ldp cau hoi chinh la viec phan ldp cd ngu' nghTa cho cau hoi, dam nhan vai trd: Giam 

khdng gian lim kigm; Nang cao do chinh xac cau tra ldi. Ngoai ra doi vdi mang ngu nghTa ldn (da tang, 

da Idp) thi viee phan idp con phai thuc hien viee: Xac djnh mien Ontology; Xac dinh ITnh vyc trong 

mien dang xet. 

Cdc phuang phdp phdn lap cdu hdi 

Nhu da trinh bay d phan tren, bai bao tap trung vao hudng tiep can xac suat de phan ldp cau hdi. 

Hudng liep can nay cd 2 hutVng ehinh: Hudng hgc may (machine leaming); Hudng md hinh hda ngon 

ngir (language modeling). Cac thuat loan thugc cac liep can nay se tinh loan xac suat phan Idp cho cau 

hoi dua tren nhung dac trung/mdi quan he ciia cac tir trong eau truy van dua vao. 

Hudng hgc may su dung cae thuat toan va ky thuat cho phep may tinh ed thg hge dmc, Hudng 

nay dugc nhigu nha nghign eim phat trign eac thual toan khac nhau, d day dg lai tap trung vao thuat 

loan Support Vector Machine (SVM). Support Vector Machine (SVM) Ian dau lien dugc de xuat bdi 

Vapnik trong nhirng nam 1960, sau do thuat toan nay lign tuc dugc eai tien va ap dung vao nhieu ITnh 

vuc khac nhau. 

Support Vector Machine (SVM) cd y ludng chinh la: Chuygn tap mau tir khong gian bieu diln 

Rn ciia chiing sang mgt khdng gian Rd ed sd chieu Idn han; Trong khdng gian Rd, tim mdt sieu phang 

tdi uu de phan hoach tap mau nay dua trgn phan ldp ciia chiing, cung cd nghia la tim ra mign phan bo 

cua timg ldp trong khong gian Rn de tir dd xac djnh dugc phan Idp ciia I mdu cdn nhan dang; Sieu 

phang la mdt mat hinh hgc f(x) trong khdng gian N chieu. vdi x e RN. 

Cdc uu diem chinh ciia SVM-

• Rat hicu qua de giai quyet bai toan dir lieu co sd chigu ldn (anh ciia dir lieu bigu diln 

gene, protein, te bao,...). 

• Giai quyel van de overfilling (khdng phii hgp) rat tdt (dii lieu co nhieu va tach ddi nhom 

hoac dii: lieu huan luyen qua it). 

• La phuang phap phan ldp nhanh. 



• Cd hieu sua! tdng hpp tdt vi hieu suit tinh toin cao. 
. Cdc ung dung Clia SVM: 

. Nhin dang: Tieng ndi; Anh, Chit viit lay (hicu qua tit mang mrron tro Icn).... 

• Phan loai vin ban, khai mo dir lieu van ban. 

• Phan lich dir lieu theo thdi gian. 

• Phan tich du lieu gene, nhan dang benh, cdng nghe bio chi thudc. 

• Phan licit dit lieu marketing. 

• 
SVM ban diu dupc thiet ke de giii quyit bii toan phan Idp nhj phan (so ldp la 2), bien nay nd dupc 

danh gia lit mot trong cic thuat loan cd hieu qua rat lot trong viec phan Idp van ban [8]. 

4.2.Thuat toan 

SVM 

Cho tap du lieu cin hpc D ={(Xi, y,), vdi i ^ I,..., n) vdi x, e R,„ va yi e (0, 1} la mpi sd 

nguyen xac dmh x, duang hay am. Miii lii lieu x, duac gpi li dir lieu duang neu nd thudc Idp c,, la am 

niu nd khdng thupc Cj. Bp phan ldp luyen tinh dupc xac djnh bang sieu phang 

(x;f{x) = W^+Wo = 0! 

Trong dp W G R"' vi Wo e R la tham si cua md hinh. Him phan ldp nhj phan b- R"' -> {0, I j , 

thu dupc bang each xic djnh dau cua f(x) 

Ta ,Ket mpi dil lieu la mdt diim trong mat phing, dil lieu hpc li tich rdi tuyin linh, niu tdn tai 

mpt sieu phing sao cho him phan ldp phii hpp vdi lit ca eac nhan, y: f(x,) > 0 vdi mpi i = 1,..., n. 

Rosenblatt da dua ra indt thuat loan xac djnh sieu phang: 

Thuat toan RosenblaU 

Procedure RosenblaU 

B l .W<-0 

82. Wo<-0 

B3, Lap 

B3.l :e<-0 

B3.2: for i^ i . ...,ii 

Dos«-siEn(y,(W'x, + Wo)) 

Niu s < 0 thi 

W « - W + y,x, 

Wo <- Wo + y, 

c < - e + 1 

B4. Dieu kien l̂ p e = 0 

B5. Relum(W, Wo) 

B6. Kit thuc. 
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Digu kien dg D tach rdi tuygn tinh ia sd dii lieu hgc n = ID; < m + 1. Dieu kien nay thuang dung 
vdi bai toan phan ldp van ban vi sd lugng tir mue thudng se > sd iugng dir lieu hgc. Xci thuat 
Rosenblatt Iren ihi do phirc tap ciia qua trinh xac dinh sieu phdng se tang theo sd chieu khong gian 
m, 

Phan Idp da Idp voi SVM 
Viec phan ldp cau hdi yeu cdu phai phan ldp da ldp, do dd SVM ca ban (nhi phan) se dugc chuyen 
thanh da kVp. Mt)l trong phucmg phap cai lign da dugc irinh bay trong [9]. Y tudng chinh ciia [91. 

• Gia su tap dir lieu mdu (xj, yO, ..., (Xn,, yn,). Ia mot vector n chieu va y, 6 Y la nhan ldp 
dugc gan cho vector x, 

• Chia tap Y ihanh m tap ldp con cd eau inic nhu sau z, = [ y„ V • y, [ -
• Ap dung SVM phan ldp nhj phan ca ban vdi m tap Zjde xay dung sieu phang eho phan lap 

nay 

Bd phan ldp kel hgp ciia m bg phan ldp tren dugc ggi la bg phan Idp da ldp md rdng vdi SVM 
Ap dung SVM vdo phdn lap cdu hdi 
Dg thuc hign phan ldp thi se cd 2 budc chinh: Thigl kg md hinh phan cdp (laxonomy) cho t^p 

cau hdi; Xay duiig lap dLi lieu mdu da gan nhan cho timg ldp cau hoi. Xet budc 1 thi nhan ihay mien 
irng dgng cau hdi se tao nen do phuc tap (phan cdp) cua cay. Xet budc 2 thi \igc trich chgn dac 
trung la cdng viec quan trgng bac nhat va phu thugc vao dac diem Iimg ngdn ngu' ma cd su khac 
nhau. Do dd, dg tai se nhan idy kgl qua tir chuang trinh chuyen dung \e xu ly ngdn ngii tu nhien 
khae. 

Sau khi xay dung tap Idp cau hdi va lap diî  lieu thi bude kg ligp chinh la tien hanh "hoc". De 
quy trinb hda vice hgc thi cd md hinh nhu sau: 

Chgn dac'^^N f Vectoi' ) j ^ / Phan iffp 
^ (rims - ' " ^ diic tnmg) ^ \ oi SVM 

f Cau hoi da ] 
I xirlv J 

Hinh 1: So' do phan ldp vdi SVM 
Thuat toan dg phan Idp cau hdi vdi SVM 

Procedure Phan_L6p_Vdi_SVM 

Input: cSu truy van Q, CSDL tri thirc S, tap dSc trung v^o C 

Output: lap ket qua R 

B L T ^ T a o Cay(Q,S) 

B2: L <r GAn_Nhan(T, S) 

B3: C <r Lay Dac_Trung(L, C) 

B4; R <r MSVM(V, S) 

Bkt: Ket ihiic. 

Cac ham TaoCay (Q, S), GanNhan (T, S), LdyDacTrmig (L, C), MSVM (V, S) dugc Ifip 
trinh theo cae thuat toan chi tiet se dugc thiet kg rieng. Xet cu thg viee lap trinh lign quan dgn Cay. 
thi cd cae ky Ihual Iruyen ihCmg dc nghi nhu sau: 

• Luu trCr cau true cay thi cd the diing danh sach lien kel (cd the ap dung Ihcm bang bam Hash 
Table). 
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1 bd nhd trong thi ihdng ihudng se diing thual loan Quick 

• Duyet cay thi cd thi dimg cich tenu iiii«i m „ „ s , , - c 
,.A i,„3 . H.„ -, ,1, • ^ ^ ' * " ^™ " i " ^f' Duy^t tmns thir lu, Duyel hau thtr 
tu), hoac duyet tbeo cac mirc. 

• Ddi vdi cac thao uic sip xip dir lieu tren b 

Sort (cd de quy hoac khu de quy) 

. Phircmg phap De quy luy ring thi bien nhiiu sue manh vi uu diim trona giai quyit cic bii toin. 

nhtmg CO nhieu tnt̂ ong hp^ thi can phai khu de quy, Ddi vdi cac him cd ip dung thuat loan de 

quy de lap trmh lb, eo the khi, de quy bang cac ky ihual kinb dien nhu dimg: Vdng liip; Thti luc 

dang dc quy duoi; Ciu triic dulieu kho diy (stack);... 

5. K§t qua, danh gia va kit luan 
5.1. Ket qua 

Trong bai bio nay da thuc hicn vice phan iich cic dii lieu diu vio vi da thiit ki duoc ciu tnic 
dir heu cua cay phan loai Iheo mdt khung eho trudc (HS. ICS, ...) dua tren md hinh Taxonomy Cac 
nut tren eay phan loai cd mot sd ihudc linh, trong dd thupc linh gia tn nut li quan trong nhil. Gia tri 
cua mil eo dupc li do tbtet ke lu trudc (theo di nghj ciia chuyen gia, hoac theo cic cdng thuc quy dinh 
san) nhu Hinh 3 Cau tnic Cay Phan loai HS. 

Tiip din, bii bio xay dung mang ngd nghia cho he lim kiim tir thinh phin nin li cic Ontology. 

Mpt Ontology se cd kieu Iheo nhu Hinh 4, vi cic lii nguyen dir lieu se chuyin dang chuan RDF nhu 

Hinh 6. Trong CSDL tri thdc ciia mang ngir nghia thi cd nhiiu dir lieu dupc luu trir ihanh dang bang 

nhu Bing 3 de cd uu the trong viec truy cap vi xu ly. 

Bii bao cung da xiy dung dupc md hinh ling quit cua Miy tim kiim nhu sau: 

Tdng quit lai thi khi ngudi dung nhip vio cau hdi den khi ket qua dua ra li theo qui trinh 6 

birdc chung nhu sau: 

Bl: Ngudi dimg nhap cau truy vin Q d giao dien chirc nang. 

B2: Cau Q se dupc mdt module Tien xu ly de phan lich ve ngdn ngir: Tieng viel (cd dau vi 

khdng dau); Sai loi chinh ti; Cic thual ngii' chuyen mon; ... Ket qui se cho ra mot ciu Q' da 

dupc lim mjn lai de di ding cho Bp phan tich ciu hdi thuc hien d budc ke liep. 

B3: Cau Q' dupc dua vio bp phin tich di xac djnh xem Q' thupc mien nio vi ITnh vuc nao 

trong mien do. 

B4: Cau Q' dupc biin dii vi dang chuin (biiu thuc logic de lien binh lim kiim). 

B5: Q' duoc tim kiim tren mang ngir nghia cua may Um kiem. 

B6: Hien thj kel qua dua ra. 

TAP CHtHSHOT.- CONGNCHIEP 
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Trong quy trinh d tren thi cac cdng viec nhan cau iruy vdn, hien thi kel qua, lien xu ly cau iruy 

van la cong viec eiia chuong trinh khac thuc hien. Tigp do la dgn \iec phan ldp cau iruy van thi de lai 

ap dung Hudng hgc may (machine leaming) va cu thg la thuat loan SVM da ldp. Viec phan ldp thi bai 

bao dg ntih] md hinh nhu sau' 

Fbioliip 
Thuattoan 

Rosenblatt va 

SVM da lop 

' Tap ket qua \'j 

Tigp den d^ thû c hien la biSn ddi cSu truy v3n v^ dang QLL, theo nhu nio hinh sau: 

••"CaTilioiD'TtT"' ^_ _ C-huy^n Ihanh , . _ „ _ _ J Can boi Q "1 

Chuan QLLtheo 6 
nguyen tac 

Budc cudi eiing ma He tim kicm can phai thuc hien la thuc thu îl loan Tim_Cau_Tra_L6i da dugc 

trinh bay d muc tren. Dau vao cua thuat loan gom cd 4 thimh phan: Cau truy van Q; Mang ngir nghTa 0; 

Digu kien so khdp S; Dieu kien tuang dong A. Hai thanh phan Cau truy van Q\ Mang ngCr nghTa O thi 

de tai da de nghi md hinh thiet ke chi tiet, cdn lai 2 thanh phan Dieu kien so khdp S; Dieu kien luong 

ddng A dugc xay dung vdi su hd Irg cua chuyen gia va chuang trinh phan mgm chuyen dung. 

5.3. Thao luan 

Mue tieu 3 "Nghien ciru vd xdy dung cdng cu hdi ddp thdng minh TBT Long An" la mue tigu quan 

trgng thugc loai uu tign hang dau ciia, De thuc hien muc lieu nay thi cd nhigu giai phap dg thuc hien, va 

eong viec tim giai phap tdi uu cho no la di6u rk khd khan va dac biet thii vi. Bai bao mong mudn ddng 

gdp mgt giai phap hieu qua cho muc tieu 3, va viec lua chgn thual toan SVM la vi kgt qua ciia. Trong 

thi Zhang va cgng su cho ra kgt qua sau khi ap dung 5 Ioai thual toan khac nhau: 

Bang 4: Do chinh xac tren cac phan I6p con vdi 5 giai thu^t 

Thualtoin 

Lang gieng gan nhat 
Naive Bayes 

Ciy quyet djnh 
SNoW 
SVM 

1000 
57.4% 
48.8% 
67.0% 
42.2% 
68.0% 

2000 
62.8% 
52.8% 
70.0% 
66.2% 
75.0% 

3000 
65.2% 
56.6% 
73.6% 
69 0% 
77.2% 

4000 
67.2% 
56.2% 
75.4% 
66.6% 
77.4% 

5000 
68.4% 
5S 4»/„ 

JJJ)%_^ 
74m^ 

_8(x»n 



Kit qua tren cd dupc li khi ehpn vector dac trtmg li Tin tir. Tid tir biiu diin van ban/cau hdi ddc 
lip vdl ngdn ngO vi ngii' phap. Mdi viin bin/cau hdi dupc biiu diin bing tip cic lu, cic tir nay khdng 
sap thit tu. 

Tit cic thuc nghiem cua Zhang va cdng su thi thiy ring: SVM mang lai dd chinh xic khi cap so 

vdl cic phuang phap con lai; Dp chinh xac se ti le thuin vdi dp Idn cua dd lieu hoc; Phuong phip Cay 

quyel djnh cd the cho thay riing dp chinh xic khdng kem nhiiu vdi SVM. Tuy nhien, viec cin lim tiip 

theo li trien khai lap trinh theo nhu da thiit ki vi danh gia lai kit qua chay cua chutrng trinh thuc ti. 

Su dung ky thuat Ciy quyel dinh vio viec xiy dung He lim kiim d tren thi cd thi .xem la mdt giii 

phip thay the tdt va dupc xem la mdt phien bin di so sinh vdi giii phip su dung ky thuat SVM. 

Tai lieu tham khao 
Tiing Viet 

[1]. Le Dinh I uan, (2017), Nghien cim vd xdy dirng He hdi ddp Ihdng minh cho 

thong tin ve Hdng rdo Ky thudt Irong Thuong mgi (TBT) cua linh Long An", Tap chi Kinh ti -

Cdng nghiepTrudng Dai hpc Kinh te Cdng nghiep Long An. 

[2]. Nguyen Minh Di (2017), Nghien ciru vd xdy dmig quy trinh vd thudt todn de phdn logi tdi lieu 

TBT, Tap chi Kinh t i - Cdng nghiep Trudng Dai hpc Kinh tiCdng Nghiep Long An 

[3]. Tran Cao Be, Pham Nguyen Khang, Phdn logi vdn bdn vdi mdy hgc vector ho trg vd cdy quyit 

dinh". Trudng Dai hpc Can Tho. 

[4]. Trin Thj Tbu Thio, Vu Thj Chinh, Xdy dimg he thing phdn logi ldi lieu ning Viet. Khoa Cdng 

Nghe Thdng Tin, Trucmg Dai hpc Lac Hdng. 

Tiing Anh 
[5]. Customs Cooperation Council (WCO) (1983), Cdng udc Qudc li vi He tiling hdi hda mo td vd 

md hdng hda (Cong trdc HS) ". Brussels. 

[6]. Clocksin W. F. and MeilishC.S. (\98]). Programming in Prolog, Springer-Verlag. 

[7]. Maria Vargas-Vera, Enricp Mplta. Jphn Domingue (2003), AQUA. An Ontology-Driven Question 

Answering Syste.. New Directipns in Queslipn Answering:53-57. 

[8]. Soumen Chakrabarti (2003). "Mining the Web: discoveringknowledge from hypertext data". 

Morgan Kaufmann Publishers. 

[9]. Liu Yl, Zheng Y F (2005) "One-against-all multi-Class SVM classification using reliahility 

measures". Proceedings of the 2005 International Joint Conference on Neural Networks Montreal, 

Canada. 

[10]. Swiek, Ralph (1997-12-11), Resource Description Framework (RDF)", W3C. Archived from 

the original on February 14, 1998. Retrieved 2015-11-24. 

[11]. T. Mitchell (1997), Machine Learning, McGraw Hill, New York. 

[12]. Zhang, D. and Lee, W.S (2003), Question Classification using Siil>porl Vector Machines, In 

Proceedings of SIGIR 2003. 
[13]. Zhang, D. and Lee, W.S (2003), Question Classification using Support Vector Machines, In 

Proceedings of SIGIR 2003. 

NgJy nhan: 06/7/2019 
Ngiyduy^t«ang:r2/12/2019 

TAP CHiKBStfaU-CQN6 NGHIEP 




