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Irlen h¢ //wnu tim kiém ngir nghia cho hé //ruu,{ hoi dap thong minh i mor
1 yéu va can phai thiee hién lién e vige cai uén. Tr ong bai bao nav thiee hign
vige plmn tich va dé nghi moét thier ké nir long 1hé dén chi 1ié1 cho hé 1/10»1g fim kiém néi trén. hé //wug
1im kiém ngir nghia o dayv dmn ap dung chuyén bigr cho hé /Imua hot dap théng minh. I mot meén: tim
kiém ngir nghia. Kién triie nén tang ctia mdy tim kiém ngir nghia dirre thién ké chuyén bigt va «6 cdic
thanh phan chinh bén rong. g()m 63 ;7/1:1/1 ) Phin phan l6p cho can hor 56 dira trén cach 1iép cin
theo Ineomg may hoc (Ineéng 1ép can nay déu phic hop véi cac hé //mnq who dén cic hé //uum lom). cu
1hé dap dung thudt todan Support Vector Machmes (SYM). h) Phan Xy (dimg cor 86 i licu ari thiie (ngie
nghla) € duoc thiee hign song song vGi vige 6 16 cdc 1ai nguyén thong 1in 6 ngie nghia (Ontology):
¢} Tim kiém trén mang ngir nghia.

Tie khéa. Tim kiém ngiv nghia: Mdy tim kiém: Phin lip ciun hoi. Mav hoe: Support Vector
Machines (SYM): Co so dit ligu tri thire (ngiv nghla): Tai nguvén thong tin ¢6 ngit nghia (Ontology).

SUMMARY

Design and develope Semantic Search System for Smart Amiver-Question Sysiem! T is one of
essential tasks and have 1o perform continvonsly improvemens. In this article, we performed
analysises and proposed a design from the overall 10 the details for this Search System. Semantic
Search System is applied specially to Smart Answer-Question S stent!! is Semantic Search Engine.
The fundumental wrchuecture of Semantic Search Engine was specially designed und has the
following main components. consists of 3 components: a) Question Classification will be based
Machine Learning method (this approach is suitable with all svstems from small 1o lurge). applying
SVM Algorithm: b) The construction of the knowledge database (Ontology) will petformed in parallel
with the description of semantic information resources (Ontology): ¢} Searching on 1he semantic
nenvork

Thiét ké va phat

trong cdc céng viée th

Key words. Semantic' Search; Search Engne:  Question Classification: Machine Learning:
Support Vector Machines (SVM): Knowledge Database: Ontology.
1. M§ dhu
Pé tai “Nghién ciou va xdy dumg Hé hoi ddp thong minh cho thong tin vé Heng réo K)" thudt (rong
Thieong mai (TBT) ctiu tinh Long An ™ 1a dé 1ai duge 16 chire bai Truémg Dai hoc Kinh 1é Cong nghicp
Long An, thugc linh vyc Ky (hua\ va Cong nghé, cd 3 muc ticu:
¢ Muyc tiéu 1: Xay dung cbng théng tin dién ur TBT unh Long An quan ly rye myen \a tap
trung céc thong tin vé hang rao ky thudt trong thuong mai tinh Long An (g0 14t 1a céng thong
tin TBT Long An).
¢ Muyc tiéu 2: Thiét ké va xdy dyng co 5o dir ligu TBT Long An
+ Muc tiéu 3: Nghién clru va xay dung céng cu hoi dip thang minh TBT Long An.
Céc cong cy hér dap ¢ Muc tiéu 3 duge chia ra 1am cac thanh phan nho hon va duge A tao 1ir
cac thanh phan nhé hon dé ma ¢6 tinh chét rai rac. Cac thanh plmn i rac nay co mbi quin hé hiru cor

4 Truung DI KTCN Long An




Vi nhau »a c6 thé thiét ké va phat rién riéng bigt. Mt trong cac thanh phan quan trong 13 cin phai xay
ding hé théng tim kim (tim kiém theo ngir nghia) He tim kiém nalr nghia nay 13 mat trong cde nhigm
VU quan trong ciia Muye tiéu 3 va ¢d thé phat trién qua cdc phién ban khac nhau.

Mot hé théng tim kiém ngir nghta thuong duge xay dung dura trén mét mién va ngdn ngir ey (hé.
Cau tric (ong quat bén trong cua hé thong tim kiém ngir nghia thudng duoc tao thinb 1ir 2 thinh phan
chinh' Phan 1dp cau hoi: Cor sé dir ligu tri thire (ngir nghia).

Bé xdy dung hé théng tim kiém ngir nghia & day thi cin phai thue hién dure 3 cong viée chinh:

o Céng vige I: Phan tich v thiét ké chu triic dir lidu dé chudn bi i lidu cho viée xay dung
Co 56 dit liéu tri thire (mang ngi nghia). Di ligu thé ban diu cin phai xir 1§ va t6 chire 12
mot cich c6 hé théng dé (rer thanh dit liéu vao va ¢6 thé str dung duge, Trong bai bao cd trinh
biy thiét ké cay Taxonomy vé cdu triic Ontology cho Co 6 dit figu tn (hite. )

o Cong vige 2: Xdy dymg kién tric co ban cia mat may tim Kiém dé 1am cor 86 cho vige
thiét ké kién triic chung cho chuomg trinh chuyén dung ciia May tim kiém ngir nghia,

o Cong vige 3: Thiét ké thuat todn cho vige phan 16p cau héi thyc hién viée dp dung thudt
104n SVM (Support Vector Machines) vao phn 16p cau hoi, day la thanh phan quan (rong
ctia May tim ki¢m ngir nghia.

Phin con lai bai bio nhu sau: Phin 2, Xay dymg mang ngit nghia dé trinh bay ndi dung cua Cong
vige 1, Phan 3, Thiét ké kién tric mang nglr nghia dé thye hién néi dung cia Cong viée 2. Phan 4. Phan
l6p cau truy vin dé thue hién viéc trién khai ni dung Cong vige 3; Phin 5. Két qua, danh gid va két
luan.

2. Xay dung Mang dir li¢u ngir nghia
2.1 Phin tich dir tiéu déu vio
Xét mét bang (heo khung HS, bang ¢6 céu tric theo danh muc phan log nhur siu:
Bang 1: Danh muc bang phin loai HS

- Ky hiéu Tiéng Viét Tiéng Anh

Chimyc - -

0 — 01 Dgng viil song Ammals; Live

! 01.01 Ngya, lira, la Horses, asses, mules and

2 séng. hinnies; live

- \ 01.02 Béng vt song Bovine animals; live
Tong s& ho trau bo.
dong -1
97.06.00.00 | D6 cdcdtudi | Antiques of an age exceeding
trén 100 ndm. one hundred years.

Ciu triic bang phan loat ICS (va mot sé khung/bing phan loai khéc) ciing ¢ cau tric tuong ty
nhu bang phan loai HS & trén, nén nhitmg phén tich va thidt ké déu s& dugre dp dung wong tyr véi nhau.

Ciu tritc cia chi sd phan loai HS duoc trinh biy cy thé trong [1]. Xét mot ma HS cu 1hé
1001.11.00, thi ¢o: chi s6 qude 13 1001.11; chi s6 ridng cua qudc gia 12 00. M3 HS quée 1 gdm 6 chiy
s5. Han chif 6 dau tién chi dinh Chuong HS. Hai chiy 58 tiép thit hai chi dinh Nhom HS. Hai chir sé thix




ba chi phan nhom HS. Xét chi s6 HS quée (& 1001.11 thi: chuong 10 (Ngii ede): nhém 01 (Lia mia
meslin); phdn phém 11 (Lda mi Durum).

Tém lai. v&i ma HS 1001.11.00 thi ¢o nghia la: Thuoe phm Il, cac San pham thye vat: Chueng
10, Ngd co¢; nhém 01, Laa mi vi meslin; Pha
gia 00. hat gibng.

Nhur vily, cau tric cia tanh myc bang phin logi RS dirge gom nhém lai theo cic phin nhu hinh

an nhény 11, Lia mi Durum: Phan nham phu riéng quuc

sau.
' Bang 2: Bang phiin loai HS dugc phan thanh cic Phin

Chi | Khoang day o i i

muc Phan ky h.i:éu I'én tiéng Via I'én tiéng Anh
0 | 01-05 Déng \’E_‘l.l \A cacsanphim | Animal & Animal |

tr dong vat Products

! 1 06-15 Cac san pham thyc vét Vegetable Products
2 I 16-24 Céc san pham thye pham Foodstutls
3 \% 25-27 Cic san pham khodng san Mincral Products
14 ‘ XV | 90-97 Cac san pham con lai khic Miscellancous

Xét mdt dir higu vin ban TBT (Dai tuong thong béo 1) trong Doi treng thang bdo | cin phai
dinh nghia iai sao cho con ngudi va chuong trinh may tinh lam viée vai nhau hiéu qua hon. Dir liéu
dugc dinh nghia lai ngoai vige chira thong tin (van bén, hinh anh, ...) ma cdn phai ¢6 chira cic lién Kkér.
Chc lién két nay chira nhicu loai lién két khac nhau nhur: Dén tai nguyén khac; Nhiéu loar quan hé duoc
dinh nghia thém; ... Cac dic diém nay s& lam cho dir ligu ¢o chira théng tin noi dung duce da dang
hon, chi tiét hon va dy du hon. Céc théng tin trong dir ligu nhds vio cac méi lién két ma quan hé chit
¢hé voi nhau. Sy chit ché nay hd trg cho viée tim kiém théng tin manh mé va higu qua hon.

2.2 Thiét ké cu tric dir ligu
Xiv dvng cdy cdu triic Taxonomy’

Danh myc bang phan loai HS sé& duge xay dyng thanh mét cay Phan loai HS. Cay nay co mét
nit s¢ ném giir mgt danh sich T c6 chira cac nat dinh. Danh sach T 5& ¢6 15 phan W tuong tmg nhwr
Bang t6m it danh muc phén loai HS hodc ICS.

[T i T2[3[4 5 67 [sTowl[uli

Hinh : C4y Phin loai HS A
Nhur vay, biéu thire truy cap phan tir cda Cay Phan loai HS 14: T[ij véii=0... 14. Méi mat T(i]
chira mét niit dinh Top ¢ chu tric dir liéu nhu sau va s& ¢d mot gia (r1 ey theé:




01-05

‘ Ky hiéu
Ticng Viél

{ Tiéng Anh

Déng vit va cdc san phim tir don

o\l

Gid tri danh gia

| Danh sich L, ¢6 chia

___Animal & Animal Products
S

\
1

Llijvéi =04

|_cie nit Not dung
Nt dinh

M&i mot L[] chira mt nét Noi dung ¢6

Nut dinh dau tién T[0]

cdu triie dir lidu va cd mdt gid rj cu (he:

| Gi tri danh gia h)
| Vitri > 0
| Danh sich C, ¢6 chira cac cn _

i nit con a Nt ngi dung |
Nt néi dung

M&i mot Cli] nim trong mgt nit N¢i d
ny

Nut nd1 dung dau tién cva
mét nit dinh T{1)

ung thi c6 thé chira cac nat Ni dung khac va mang y

Gid tri ddnh gid
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Vi tri

hia |3 con cua nd:

1

Danh sich C, ¢6 chira cac
nit con la Nit ndi dung
Nt ndi dung cha

Cl]

Nit ndi dung con

Hinh 2: Tap hop cdu tric va tinh gia tri cde nit

Tom lai, hinh dnh cua cdu tric Cay Phin

v
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Xedv ching Ontologv cho mang ngie nghia

Joai HS $& nhu sau:

'

" Hinh 1: Cdu tric Cay Phin loai HS

Ontology: c6 nhiéu dinh nghia vé Ontology, & day sir dung dinh nghia nhu & dudi day.
Mat Ontology: La mot mo hinh dif lidu biéu dién mét linh vire va duog sit dung dé suy lugn vé cac

adi tgmg trong linh vue dé va méi quan hé g
buge. Mot Ontology mé ti:

itra ching; Cung cap hd tir ving cac thuge tinh, rang

e Céccathé, Individuals: Cac ddi wong co ban, nén tang
o Cic ldp. Classes: Cic tip hop, hay kiéu clia cic a6 tuomg




o Cic thuge tinh, Properties: Thudc tinh. 1inh nang.
4 luqng €6 va co thé dem ra chia sé.

s Céc mdi lién hé, Relations: Céac con duomng (lién két) ma cac déj wone ¢6 (hé lien hé 1ai mdt dbi
twong khac.

dic diem. tinh cach, hav cac théng s6 ma cac

Bo tr vimg Ontology duge xdy dymg wén co s ting ciia RDF i RDFS [10], cung cip kha nang
biéu dlen ngu nghia va c6 kha nang 1S trg lap luin,

Thiét ké cdu triic dit liéu (Ontology):

Xét Déi tuong théng bio 1. néu xem Ma ky hiéu 14 mét dinh danh thi co thé xdy dyng dugce cau
truc sau:

AT oTEMANGY

B it

Hinh trén mo ta vé 1 dit Jigu TBT ¢ ngil nghia, va chira thdng tin ciia mat vin ban TBT cuia
“Sita va cdc san /}/:tiln sita ché bién” do B6 Y té caa nude Viét Nam ban hanh. Dir hiéu c6 céu tric nhe
mt o thi ¢6 hudmg mang trong s6, mdi dinh trong do thi mé 1a théng tin hofic chinh di lidu ngir nghia
khdc. Céc canh eiia db thi thé hién mot kiéu lién két (thude tinh cuia dir ligu).

MGi i nguyén (dix liéu ngir nghia) trong mang ngir nghia 13 mot dé1 uryng. Cic o trgng déu
oo Tén goi; Thube tinh; Gid tri cia thude tinh; M&i Tién két;..... Trude tién cin phai xay dumg timg don
vi dir liéu ngir nghia (ddi wong), sau db xdy dyng mang lién két lai chc doi tugng véi nhau (d6i tuong
o6 thé Iong vao nhau dugc), go) la mang ngit nghia. Mang nay s& duoc chia s¢ rong khip cho cic hé
théng khac sir dung lai, nén cén phai x4y dymg véi quy cach théng nhat. Ontology s& duoc sir dyng dé
md 4 dir liéu (ddi twomg/tai nguyén mang) cho mang ngir nghia.

Ciu triic chung cho mdt Ontology dir liéu nhyr sau:

o Lap (classes): Vin ban; Qudc gia; Co quan/td chirc; -

o Ca thé (individuals): Van ban G/TBT/N/VNM/78; Quoc gia Viét Nam; co quan (B3 Y ).....

o Thuje tinh (Attributes): mgt thude tinh thugc Ontology cd 2 phin: Tén thude tinh; Gid 1
tuong img. .
Vi dy c4 thé c6 tén 1& Vin ban G/TBT/N/VNM/T8 c6 cac thude (inh: Ma so
(GITBT/N/VNM/78); Hiéu le (c6); Thari gian (10 November 2015); Tiéu dé (Thye phim); ..

. Quan hé (Relation): mt quan hé dugc hinh thanh khi mét gid tri etia mot thude tinh nao do
nim & trong 14 mt c4 thé khic. Co nhiéu mdi quan hé: Xép gop (subsumpuon), Xem la mot
céy phan cap, L8p cha (is_superclass_ of); La (is_a); Lop con (is_subclass o()




RDF (Resource Description Framework): 1 mo hinh duoc W3C d& \udt 1h ma rong cia cong ngh¢
XML RDF sir dung mét mo hinh tritu {ueng dé phan a thong tin thanh nhimg phan con. bao gom cie
phin chinh sau:

s Statement (phat bi¢u hay ménh dé)

« Cic ngudn tai nguyén subject (chi nglr) va object (tan ngir. b ngir)

. l’rcdiuale (v1 ngir)

Xét | chu triic db thi clia | phat biéu RDF sau: .

(Sumes > Omea )

predicate

Hinh 3: Ciu tric | phat biéu chuin RDF
Statement (phit biéu, ménh dé).
» Ludt I: Kién thie (hodc thong tin) duge dién gidi 13 1 danh sach cic statement; Méi statement
6 dang Subject-Predicate_Object, va (hif tu nay khong bao gidr dugc thay ddi (cb dinh).
» Ludt 2: Tén cla ! tai nguyén phai ¢6 tinh toan chu/epc va duge nhan dién bai Uniform
Resource Identifier (UR]) “& day sé xay dung moét b quy tic dé dinh nghia lai™.

Ta cd mot vi du nhu sau vé tai [iéu c6 ma Ja GITBT/N/VNM/TS

Thong bdo |
3

15_a
o >
- Ban hanh bon

Hinh 4: Vi dy dir liéu theo ciu tric RDF
Xay dung dugc mét bang sau:
Bang 3: Bing thong tin vin ban G/TBT/N/VNM/78 theo RDF

Nut déu Canh Nt cudi
G/TBT/N/VNM/78 is_a Théng bdo
G/TBT/N/VNM/T8 Ban hanh boi BoYte
G/TBT/N/VNM/T8 So6 trang s
G/TBT/N/VNM/78 Thoi gian “10 November 2015"
GTBT/N/VNM/TR Hidu lye “Cé” :4

Van ban G/TBT/N/VNM/78 ¢6 cac mdi quan hé: La mét thong bio; Duge ban hanh bai B Y T3
€6 50 trang 12 *3"; Ca hidu Iye 13 “¢6™; €0 thai gian phit hanh 13 “10 November 2015™,
3. Thiét ké kién tric ciia may tim kiém ngir nghia
3.1. Kién tric chung




May tim kiém ngir nghia cho hé hoi dap thdng mmh TBT Lon"

An ¢6 2 thanh phan chinh: Giao
dién ngudi ding ¢ 2 chire nang chinh (giao dién Uy van. hin thi

] qua) Kién tric bén trong (phan
16i cua mdy tim klem) co 3 pl\an chinh (phin tich cau héi. tim kiém két qua, xu v dir liu trén mang
gl nghia).

May tim kiém ¢6 cdu triic chinh:

| Pmsbpas
B A e e

T ke

Ontology | e

Hinh 5: May tim kiém ngir nghia
3.2 Giao dién ngudi ding
Gigo dién ngudi ding GUI dugc thiét ké tuamg 1 nhu may tim kiém théng thuong. va dat duge cac
yéu ciu chung nhu: Don gian; D& nhin; DE ding. Ngoai ra may tim kiém ngli nghia s& cin ¢ thém cic
chirc nang:
o Luachon tim kiém theo mién, linh vuc
o Phai c6 tir ggi y. vi du khi ngudi dung nhdp vao “quy” thi thong thutmg goi y don gian la
“hoach”, hoic ¢6 cac tir vé (thdi gian, noi chén, cai gi, ....).
3.3.Kién tric bén trong
Nhur di trinh bay & myc trén, céc thanh phén ciia kién trc bén trong gbm c6 4 phin: Tien xur Iy cdu
héi; Phan lap cu hoi; Bién déi dang cau hoi; Mang nglt nghia.
Che bude dé xir ly cau truy vén ciia ngubi diing nhap vao nhu sau:
B1: Nguoi dung nhép cdu truy vdn Q & giao dién chac ning.
B2: Cau Q s& dugc mot module Tién xir ly dé phan tich vé ngon ngir: Tiéng Viét (co ddu va
khéng dau); Sai 18i chinh t; Cac thuat ngi chuyén mon;. . Két qua sé cho ra mt cau Q” da
duge 1am min lai dé d& dang cho B§ phan tich cau hoi thye luen & bude ké tiép.
B3: Cau Q duge dua vao bo phan tich dé xéc dinh xem Q" thuge mién nao va linh vie nao
trong mién dé.
B4: Ciu Q’ durgc bién dbi vé dang chuén (biéu thic logic é tién hanh tim kiém).
BS: Q* duoc tim kiém trén mang ngir nghia caa mdy tim kiém.
B6: Hién thj két qua dua ra.




May tim kiém hé trr cho He héi dap théng minh TBT Long An s& xu Iy ciu hoi clia nguoi dimg
qua 6 bude chinh nhr trén. Thy theo module Tién xir ly ma may tim kiém s& c6 cac phin ban khac
nhau. Ké tiép )a chi tit cua § phan ca kién tric bén trong:

Tién xir Iy cau hoi: Module sé duoc phat wrién riéng v qua cic phlcn ban khac nhau. rong dé

13 5¢ ding lai két qua cia chuong trinh méy tinh da duge phat trién néng.

Phén 16p cau hoi: Bude nay c6 ném vy phin loai theo finh vire va cac chu dé. Quil inh nay

co theé phan chia lam 2 hude chinh: .

1) Phdn lop xdc dinh mién ciu hoi: Ban dau tir CSDL coa may tim kiém. mang ngir nghia xay
dimg duge tir cac Ontology ma cic Omo]oay dugce xay dymg theo timg mién tinh vire riéng
biét. Cau hoi sau khi xdc dinh duge mlcn cu thé thi khang gian dm sé gidm xudng At nhiéu.
CSDL TBT ¢6 thé duge chia ra cic mién theo khung phan Joai HS/ICS nhu: Nong nghiep:
Cong nghiép ché bién; .

Vi du cdu hoi “Tiéu chuan xudt khdu trdi thanh long rugt do sang thi truomg Hoa Ky 2 2" duge
phan vé mién “Nong nghiép”. Ngoii ra do djc thi 1ai liéu TBT duge phan cip theo quoc gla/khu vye
dia ly hanh chinh, nén c6 thé thém mién dia ly cho ciu hoi, & day ciu hdr s¢ duge phdn vé mién quoc
aia (Hoa Ky). Nh vay dé phi hop thi mién CSDL dugc phin cip thanh 2 mién ngang cip nhau la
Mién khu vie dia ly va Mién linh vue. Vi vi du cdu hoi trén thi khdng gian tim kiém sé giam rt
nhiéu.

2) Phéan hml cdn hoi trong mt mién cu thé: cau tric bén trong ciia mot Ontology duuc phan
cap rat Ién do cac Ontology lang vio nhau. Ontology nhu viy s& li mdt cay ¢d chu ric
phan téng, mdi 16p (rong Ontology s¢ thuée mét tang xic dinh. Budce nay giam gidi han tdi
da el khung gian tim kiém.

Téng thé thi sy khdc nhau giita phn logi mién im kiém va ndi mién chi & khdng gian tim kiém.
Phin logi mién ciu hoi co khéng gian 1a toan bd tap Ontology cia mang, con phan logi ndi mién chi &
trong mét midn cu thé.

Hién nay 6 2 cic huéng iép cin dé phan loai cu hoi: Huéng biéu thire chinh qui (regular
expression); Hudng xic sudt. Cu thé cho phuong phap phan loai cau hoi thi s¢ duge trinh bay & phén E
sau ctia dé ai.

Bién ddi dang cdu hoi: ciu hoi sau khi lam min thi s& duge dua vé dang chuén da dinh trude

(biéu thirc logic), tic ngén ngir ty nhién sang ngdn ngit logic (Question Logic Language - QLL).

M3di cdu thudpe QLL chira cic thudt ngir term (bién, thu tyc, biéu thic, ...) ca ngon ngir Proloc.
Theo [6] thi co mot s6 quy tic bién ddi S, (dang ngdn ngdr wr nhién) sang S: (dang QLL) nhur sau:

1) Mot danh tir don (don vi () (rong S, s& tao | vi i dom trong S». Vi du ¢6 “G/TBT/N/VNM/78™
12 ma ky hiéu” thi S, chira vi tr ma_ky _hiéu ("G/TBT/N/VNM/78™).

Cym danh tir trong Sy s tao vi tr phic trong Sa véi tham 6 b:"mg sé lwong ur don chia trong
cym danh tir coa Sy + 1. Vi dy cau hoi “S6 lugng théng bio cua Vigt Nam?" thi S, chira
thong_bao (Viét Nam, x).

M3§t dong tir don trong S, s& tao | vy tir phitc vai | hodic nhicu tham sd, tham sé ddu tién 1a chit

2

=

7

ngir cia Sy, tham s6 thir 2 1a vi ngir chinlt trong Sy, tham s6 thir 3 Ja vi ngitphurong Sy, Vidy
c6 Sy “Boy 1é ban hanh théng bao “G/TBT/N/VNM/78™ thi S: chira vi tir ban_hanh (Bo Y i@,
“G/TBT/N/VNM/78™)




4) Mot giai tir trong Si 88130 | vj tir phiic voi 2 tham 6 1 2 1ir dugie néi béi pioi tir do. Vidu S
“Trai thanh long nam trén ban™ thi Sx chira nim _teen(trds thanhy Jong. ban)
$) Mgt tinh ur dinh tinh @30 nén | \j 1 Vidy S, - “Cong dong chung Chau Au™ thi S: chira
Chau_Au(x)
6) Mot tinh tlr dinh luong tao nén | cap vi tir. Vi du Sy “Tap HS Ion bao nhicu™ thi S» chira
kich lhm’rc(Tép HS. ).
Vai 6 quy tic wén thi mt cau hér bt ky déu duge chuyén sang dang QLL, ciu hor chuin QLL sé
¢6 higu qua ve suy Judn va 161 wu xir 1y,
Tim kiém cdu tra 10i: cau hoi ¢ dang QLL s& duge xir 1y theo cic phép todn thyre hién trén dir lide
13 (Ontology) mang ngir nghia da xay dung tir trude,
Tit S1 chuan QLL thi hé thong can tim ra ciu tra 1 cho S1. O diy bai bao dé nghi thuat todn:

Thubt todn Tim Ciu Tré Lo

Procedure Tim_Cau_Tra_Loi

Input: Cau truy vén Q; Mang ngir nghia O: Diéu kién so khap S: Diéu kién twong dona
A

Output: Danh sach R chira cau tra tim duge
Bl: € vruc // bat den tim kicm
B2: khi t = true thi lap:
B2.):0 € léy_ra(O)
B2.2: néu o t6n tai:
B.2.2.1: K € so_khép(o, Q, S}
B.2.2.2: néu K ding thi:
To € Liy_thuje_tinh(o)
B.2.2.3: Xic_dinh(1)
B3: Danh_gia(R)
Bkt: Két thic

N

Déu vao cia thuit todn gom cé: Didu kién so kh(vp S; Didu kien wong dong A. Hai tham $65. A
nay da dugc x4c dinh (r CSDL da xay dyng s3n (m@t so gia tri tham 6 s& duge gia dinh sin). Gia tri
cia S vi A ludn ludn s& dugc fuu vét lai trong qua trinh chay chuong tinh, tir d6 hé thong cd dugc tip
didn ki¢n da chay va cho ra két qua. Sau nay hé lhong ¢6 thé lya chon lai cic didu kign ma da chay cho
rakét qua 1n trude.

Thuét toan Tim_Céu_Tra_L&i s& 1an luot duyél qua timg d6i urgng Ontology o trong CSDL O
ﬂhU vio ¢ir higu 1, sau do s& so khdp o v cau truy vin Q véi tap diéu kién S nhd vao ham so_kh(yp(. )
néu xdc dinh o phi hop thi Iay tap thuge tinh To trong o ra. Tap thugc tinh To s¢ duge ham




Danh_gi_twrong_ddng(.) xdc dinh cic thude tinh ¢é thoa ditu kicn dé dua vao tip hét qua R DE day
da xét xong mot doi weng Ontology o, ké dén thudt toan \ac dinh ¢ hi¢u t nha vao ham Xae_dinh(. ).
Thudt todn s& dimg khi co higu 1 ¢6 tri Fasle, va cong viéc cudi cimg cua thudt loan Ja ra soat lai 1p ket
qua R theo tiéu chi da thict Iap sin trong ham Bénh_gia(.).
Mang ngir nghia: ta CSDL tri thirc cho Hé thong tim ngfr nghia. cic tip Ontology trong ‘“_*-*"‘-—’

s& due xay dymg din dan theo thin gian, Dir ligu TBT sau khi nhin duoc ti can ¢i quy trinh va co
¢hé dé dua vao CSDL. Dir liéu s& dugc dua vao quy trinh theo nhu 3 trinh by trong .
4. Phén 16p cau truy vin
4.1. Giéi thigu chung phan l6p ciu truy vin

Giai thigu

Mgt h¢ tim kiém ngit nghtia thirmg quy dinh mt 36 budc ¢d dinh trong qui trinh thue th, trong dé
budc diu tién 13 xu 1y cau truy van Q dé xac dinh: Cai gi? (what); Thiri gian? (when): .. D€ thuc hién
bude dau tién nay thi hé théng can sir dyng mét 56 thang tin dic tnmg cia Q dé x4c dinh kiéu cua cau
Ird 1. Kidu cda cau tra 151 phai xoay quanh van dé trong tim cta cau hoi, tiy o dua ra thong tin nhu
mong mudn ciia ngudi ding.

Trong hé tim kiém ngir nghia thi dbi trong cin tim chinh ) cac dir liéu trong nit mang ngir
nghia, vi vay phan J6p ciu hoi chinh 13 viée phan I6p c6 ngit nghia cho ciu hoi, dam nhan vai trd: Gidm
khény gian tim kiém; Nang cao dd chinh xéc cau tré 101, Ngoai r d6i vai mang ngilr nghia lon (da ting,
da Idp) thi viée phan 1dp con phai thuc hién vice: Xae dinh mién Omology; Xac dirh linh vuc trong
mién dang xét.

Cdc phirong phap phan 16p cau hoi

Nhir da trinh bay & phan trén, bai bio Lip trung vio huéng tiép ein xac sudl dé phan 16p cdu héi.
Hudmg tiép cin nay c6 2 hudng chinh: Huéng hoc may (machine learning); Hudng mé hinh héa ngén
ngli (language modeling). Cac thugt toan thuge cic 1iép can nay sé tinh todn xdc suat phan 1dp cho céu
hoi dya trén nhimg dic trung/mdi quan hé ctia cac (ir trong cau truy vin dua vao.

Hudng hoe may sir dung cac thuat toan va ky thudt cho phép may tink c6 thé hoc duge. Huéng
ndy duge nhiéu nha nghién cim phat trién cac thudt toan khac nhau, & diy ¢ tai 1dp trung vio thudl
toan Support Vector Machine (SVM). Support Vector Machine (SYM) lan diu tién duge dé xvét bai
Vapnik trong nhimg nam 1960, sau d6 thudt toan nay lién tuc duge cai tién va ap dung vao nhiéu linh
vyre khac nhau.

Support Vector Machine (SVM) ¢6 ¥ tuang chinh 13: Chuyén tap mu tir khong gian biéu dién
Rn clia ghﬁng sang mot khéng gian Rd ¢6 s6 chidu Iém hom; Trong khong gian Rd. tim mot siéu phing
161 wu dé phan hoach tap mau nay dura trén phén 16p ciia ching, cing ¢6 nghia |3 tim ra mién phén bo
cia timg 16p trong khong gian Ra dé tir do xdc dinh dugc phan 16p cia | mau cin nhin dang; Siéu
phang 12 mét mat hinh hoc [(x) trong khong gian N chidv. véi x € RN.

Cic wu diém chinh ctia SVM.

o Réthiéu qua dé giai quyét baj t0an dir liéu co s& chicu Ién (anh cua dir ligu bidu didn
gene, protein, 1€ bio, ...).

o Giai quyét vén d& overfitting (khong phis hop) rat tdt (dir liéu ¢6 nhidu va tach déi phém
hodc dit ligu hudn luyén qué in).

e Laphuong phap phén 16p nhanh.



file:////hen

o Cd hiéw suat tong hop 16t va hi¢u suat tinh 10an cav.
. Cdc vmg dung ctia SVM-

o Nhin dang: Ticng ndi; Anh; Chir vit tay (hi¢u qua rir mang noron trer lén)., ...
o Phin loai van ban. khay mer dir 1iéu van ban,
o Phin tich dir liéu theo thii gian.

Phan tich dir li¢u gene, nhan dang bénh, cong nghé bao ché thude.

¢ Phin tich dir liéu marketing,
.
SVM ban dau duge thiet ké dé giai quyét bii toan phan 16p whj phan (sé 16p 13 2),
dinh gid 1a mot trong cac thudt todn ¢o higu qu rdt 161 rong viée phan 16p van ban [8]).
4.2.Thuit todn
SvM
Cho tap dir hién cin hoe D =!(x, y,), voi 1= 1, ., 0 VOi X, € Ry viv € 40, 1} 1a mg
nguyén xac dinh x, duang hay am. Mgt 1ai lidu x, dugce 20i Ja dir héu dwong néu né thude 1dp ¢, 1a am
néund khong thudc ci. Bé phan 16p tuyén tinh duoc xdc dinh hing sicu phing
(%1 f(x)= W'+ wy = 0
Trong d6 W € R™ vi w, € R 12 tham s6 cia md hinh. Ham phan 16p nhi phan h: R” > {0. 11,
thu duge bang chch xdc dinb dau cia f(x)

nay né dugc

Ta xét mdi dir liéu 13 mt diém trong mét phing, dir héu hoc 13 tich ri tyén tinh, néu tn tai
mot siéu phing sao cho ham phan 16p phi hop véi tt ca cde nhin, y, 1(x) > 0 vai moi =1, ..., 1.
Rosenblatt di dura ra mét thudt todn xdc dinh siéu phang:

Thuit tean Roscnblati

Procedure Rosenblant
BLW&O
B2 Wo€d
B3. Lap
Bil:ic€0
B32:fori€i....,u
Do's & signy(W' x, + Wo))
Néus <0 thi
WE Wy x;
Wo € Wo+ y, X,
et
B4. Biéu kign laipe=20
BS. Return(W. Wo)
B6. Ké thic.




Danh_gia_tuong d6n0( ) Ndc dinh cdc thuge tinh cd thoa diéu kién dé dua vao dp két qua R. Den day
3 xé1 xong mdt doi tugng Ontology o, ké dén thugt 108n \dc dh car higu t o vao ham Xac_| dinh(.).
Thuit toan s2 dirng khi ¢& hiéu t ¢6 1 Fasle, va cdng vige cudi cing coa thudt toan 14 ra soat lai tap két
qua R theo tiéu chi da thidt 1p sin trong ham Danh_gid(.).

Mang ngir nghia: 1a CSDL i thite cho Hé thong tim ngir nghia. cic tap Ontology trong '“_‘.“’g
s¢ duge xay dumg din din thea thdi gian. Dir ligu TBT sau khi nhan duoc thi can ¢ quy trinh va ¢o
ché dé dua vio CSDL. Dit liéu s& duoe dwa vo quy trinh theo nhu da trinh bay trong .

4. Phan 16p cau truy vin
4.1, Gi6i thigu chung phan 16p cau truy van

Gior thiéu

Mgt hé tim kiém ngir nghia thrr'm“ quy dinh mot sé bude ¢6 dinb trong qui trinh thye [hl. trong dé
bude dau tién 13 xir 1§ cau truy vin Q dé xic dinh: Cai gi? (what); Thii gian? (when);.. . Dé thyc hién
hudc dau tién nay thi hé théng cin su dung mot 56 thang tin ddc trumg ciia Q dé xac dinh kiéu cua céu
1ra 104, Kiéu cua cdu tra 4 phai xoay quanh vén dé trong tam cba cau hoi, tir do dua ra thong tin nhu
mong mudn cia ngudi ding.

Trong hé tim kiém nait nghia thi déi tugng cin tim chinh 1a cac dir lidu trong nlit mang ngl¥
nghia, vi viiy phin 16p cau hor chinh 12 viée phan 1op cd ngir nghia cho cdu hoi, dam nhan vai tro: Giam
khéng gian tim kiém; Nang cao dé chinh xdc cau 1a |1, Ngoai ra ddi viri mang ngir nghia 16n (da thng,
da 16p) thi viée phan lop con phai thye hién viée: Xac dinh mién Ontology; Xéc dinh Jinh vyc trong
mién dang xéL.

Cdc phong phap phdn l6p cdn hoi

Nhu da trinh bay ¢ phén trén, bai bao Ldp trung vao hudng uép cin xac suat dé phan 6p ciu hoi.
Hudmg 1iép cdn nay cé 2 huing chinh: Huény hoc may (machine learning); Huong mo hinh héa ngén
nglr (language modeling). Cdc thuat todn thuge céc tiép can nay sé Linh toan xac sudt phan 16p cho céu
hoi dya trén nhirg dic trumg/méi quan hé cia cic tir trong cau truy van dua vao.

Hudng hoc méy sir dung cac thudt 10én va ky thual cho phép may tinh ¢o thé hoce duoc. Hudmg
nay dugc nhitu nha nghién cir phat trién cac thudt toan khac nhau, & day dé tai tap trung vdo thudt
todn Support Vector Machine (SVM). Support Vector Machine (SVM) Jin diu tién dugce dé xudt bai
Vapnik trong nhimg nam 1960, sau d6 thudt toan nay lién tuc duoc cai tién va ap dung vao nhidu linh
vyc khic nhau.

Support Vector Machine (SVM) ¢ ¥ wang chinh 1a: Chuyén tip mau tir khéng gian biéu dién
Rn cba ching sang mét khéng gian Rd ¢6 s6 chidu 16m hom; Trong khéng gian Rd, tim mét siéu phing
16i wu dé phan hoach tp miu ndy dua trén phén 16p cua ching, ciing c6 nghia 14 tim ra mién phin bd
cia timg 1dp trong khong gian Rn dé tir d6 xdc djnh duge phan [6p cia | mdu can nhan dang; Siéu
phéng 12 mét mét hinh hoc f{x) trong khong gian N chiéu, Vi X € RN,

Cdc wru diém chinh cia SVM-

o Réthicu qua dé gii quyét bai todn dir 1iéu 6 sé chibu Ion (anh clia dir lidu bidu didn
gene, protein, té bao, ...).

o Giai quyét van dé overfitting (khéng phii hgp) rit 16t (dir licu ¢o nhidu va tach déy nhom
hodc dir ligu huan luyén qué it).

¢ La phuwong phap phan 16p nhanh.




-

o (6 hiéu sual léng hop 13t va hiéu suat tinh 104n cao.
. Cdc tmg dung clia SVM:
¢ Nhan dang: Tiéng noi; Anh, Chir viéy tay (hi¢u qua tir mang neron tro Ién). ..
o Phin loai van ban, khay mar dir ligu van ban.
¢ Phan tich dir liéu theo thoi gian.
o Phan tich dir liéu gene. nhin dang bénh, cong nghé bao ché thuée.
e Phan tich dir ligu marketing.
L]
SVM ban dau duge thiét ké dé gidi quyct bar loan phan 16p nhi phan (s6 1op 1 2), hién nay né duge
dinh gid }a mt trong cac thudt todn ¢6 higu qua rat 11 trong vige phan Idp van ban [8].
4.2.Thut todn

NZ%

Cho tap dir lidu ¢én hoe D ={(Xi v VO T = Lo, ) vai N, € Ry viyi € 0. 1) T3 mot s6
nguyén x&c dinh x, duong hay am. Mot tai ligu x, duoc £0i 14 dir lidu duong néu né thude 1dp ¢, 13 am
néunb khong thudc ci. B phan 16p twyén tinh duge xée dinh bing sicu phiing

{x:f(x)= Wit w, = 0}

Trong dd W € R™ va wo € R 14 tham s6 cia mé hinh. Ham phan 16p nhj phan h R™ > 10, 1},
thu duge bng cach xac dinh dau cia f(x)

Ta xét mbi dir liéu 1a mét diém trong mat phing, dir fiéu hoc 1a tich roi tuyén tinh. néu (on tai
mot siéu phiing sao cho ham phan 16p phi hgp vai Lat ca cde nhan, yif(x,) > 0 voimoi i=1,....n.
Rosenblatt da dua ra mdt thuat todn xac dinh siéu phang:

Thujt tedn Roscnblat

Procedure Rosenblatt
BlLWé&O
B2 Wo &0
B3. Lip
Bll:c €0
BiXifori€i...,u
Dos € signfy(W' x,+ Wo))
Néu's <0 hi
W€ Wy,
Wo € Wa+ y, X,
cécet ]
B4. Pitu ki¢n lipe =0
BS. Return(W, Wo)
B6. Két thilc.




AR . P TPV S ‘ A pian o imy dong
Dicu kién dé D rach rdi wyén tinh 1a s6 dir liéu hoc n = [D! < m + 1. Biéu kién nay thutm. ‘“",‘b
VG bai toan phan 16p van ban vi s lugng tir myc thudmg sé > s6 luong dir hidu l\nc, Nt thuat toan

Rosenhiar wrén thi do phire tap ciia qua rinh xac dinh siéu phing s& tang theo s6 chiéu khong gian
m,

Phan 16p 2 16p vé6i SVM )
Viée phan |dp cau hoi yéu cau phai phan lép da 16p. do dé SVM co ban (nhi phan) st dugc chuyen
thanh da I6p. Mdt trong phtmrm phap cai tién d2 duge trinh bay trong [9). Y teomg chinh cua 9
o Gia sir 1p dit liéu mau (x), y1). ...r (Sme Ym). 13 MG vector n chidu va y, € Y [ nhén lop
duoce gén cho vector x,

e Chia (§p Y thanh m tdp Jop con co chu e nhu sau 4= v, Yoyl )
o Ap dung SVM phin 1ap nhj phan cor ban voi m 1dp 2 dé xdy dung siéu phang cho phin 16p
nay
B$ phﬁn \Gp két hop cia m b phén 1ép trén duge goi 1a bd phan lop da 16p mo rong vai SVM
Ap dung SVYM véo phan 16p ciu hoF
Dé thyc hign phan 16p thi s& ¢6 2 bude chinh: Thiét ké mé hinh phan chip (raxonomy) cho Lap
cau hoi; Xay dimg (ap dir liéu mau da gan nhan cho timg 16p ¢au hoi. Xét budce | thi nhan thiy mién
iing dung cdu héi s& 120 nén d§ phirc tap (phin cdp) cia cay. X& budc 2 thi vige trich chon ddc
trung 1a cong viée quan (rong bic nhit va phu thude vao dic didm timg ngon nelr ma ¢o s khic
nhau, Do do, dé tai s& nhan 1dy két qua tir chuong trinh chuyén dung vé xir Iy ngén ng ty nhién
khac. .
Sau khi x3y dung tép 16p cdu hoi va tip dir Jiéu thi bude ké 1idp chinh 12 tién hanh “hoc™. Dé
quy trinh héa viée hoe thi ¢ md hinh nhu sau:
EW ., Chondgc " Phau lop
sulv Too trumg d4c inmg . MG SVM
Hinh 1: So dd phan 1ép véi SVM
Thudt toan d& phin 16p cau hoi véi SVM

Procedure Phin_Lbp_Véi_SVM

Input: cdu wruy van Q, CSDL tri thirc S, tép d3c trung vio C
Output: tap két qua R

BL: T & Tao_Cay(Q. S)

B2: L € Gan_Nhan(T, S)

B3: C € Lay_Djc_Trung(L, C)

B4:R € MSVM(V, )

Bkt: Két thic.

Cac ham Tao_Cay (Q, S), Gin_Nhian (T, S), l_-ny Bic_Trumg (L, C). MSVM (V, S) duagce lap

trinh theo céc thudt odn chi tiél sé durgre thiét ké riéng. Xét cy thé viée 14p trinh lién quan dén Cay.
thi co cde kY thult truyén thing J& nghj nhur sau:

o Luu trir cdu triic cdy thi c6 thé dung danh séch lién két (co thé ap dung thém bang bam Hash
Table).

[ TAP CHEKINH T




o Duyét ciy thi co thé ding cich 16ng
1), hodc duyét theo cac mue.
o DOi V8 céc thao tic sip xép dir Iiéu irén by
Sort (¢6 d¢ quy hoac khur dé quy)
 Phuong phap Qé quy tuy réng thé hén nhidy stre manh va wu diém tron
nhung €6 nhicu trutng hop thi cin phai khir dé quy. B v6i cic ham ¢6 4p dyng thudt ton dé
quy de Idp trinh thi €6 thé khir dé quy biing cac ky thuat kinh dién nhur ding: Vong 13p: Thii tye
dang d¢ quy dudi: Cau tritc di liéu kho day (stack); ..
5. Két qua, ddnh gis va két luan
s Két qua
Trong bai béo ndy da thuc hién viée phan tich cic di héu dau vao va da thét ké duore cdu 1nic
dir lidu cia cdy phan loai theo mot khung cho trude (HS. ICS. ++-) dua wrén mé hinh Taxonomy. Cic
nit trén cdy phan loai c6 mt 50 thude tinh, trong 4 thue tinh gid try nit 1a quan trong nhat. Gid tri
cia nit ¢6 duge lévdo thiét ké tir (nede (theo dé nghi cta chuyén gia, hoge theo cic cong thire quy dinh
sin) nhu Hinh 3 Cdu tric Cay Phin loai HS.
Tiép dén, bai bao Xdy dimg mang ngir ngha cho hé tim kiém tir thanh phan nén 13 cic Ontology.
Mt Ontology s& c6 kiéu theo nhu Hinh 4, va céc tai nguyén dir liéu s& chuyén dang chudn RDF phu
Hish 6. Trong CSDL ri thirc ciia mang ngir nghia thi ¢ nhidu dir li¢u duge luu trr thanh dang bang
nhu Bang 3 dé c6 uu thé trong viée truy cap va xir ly.
Bai bio ciing da xdy dumg duoc mé hinh léng qQuét ctia May tim kiém nhu sau;

quat (Duyet uén thic vy, Duyer trung thir w, Duy¢t hau thir
0 nhd trong thi thang thudmg sé ding thuat toan Quick

2 giai quyél cac hai toan.

Ontology T—

T5ng qué(' lai thi khi nguti ding nhap vao cau hoi dén khi két qua dra ra la theo qui trinh 6
bude chung nhu sau:

BI: Neudi ding nhap ciu truy vin Q & giao dién chirc nang. ‘ ) ]
B2: Ciu Q sé& duge mot module Tién xir 1y dé phén tich vé ngon ngir: Tiéng viel (co ddu va
khéng ddu); Sai 18 chinh 1a; Cac thudt ngir chuyén mén; ... Két qua sé'chc? ra mbt cau Q’ da
dugce lam min lai dé d& dang cho B phén tich cau héi thyc hién o bude lfé Liép. o ~
B83: Ciu Q' dugce dua vio b phén tich dé x4c dinh xem Q" (hugc mién nao va linh vyc ndo
trong mién dé. o B
B4: Cau Q" dugc bién dbi vé dang chuan (biéu thic logic d:i tien hanh tim kiém).
BS: Q' dugc tim kiém rén mang ngdr nghia ciia may tim kiem.
B6: Hién thi két qua dua ra.




Trong quy trinh ¢ trén thi céc cong viée nhan ¢du truy van. hién thi két qua. tisn xir Iy cau ey
van 1 cong viée cua chuong trinh khac thuc hién. Tiép d6 12 dén viée phin 1ép cdu truy vén thi ¢ i
dp dung Hung hoe méy (machine leaming) vi cu thé 1a thuat toan SYM da lop. Viée phan top thi bai
bio dé nght moé hinh nhur sau-

— ] Thuat todn

(tandic Phinkp s
[h':’;m : g ERN ===| Rosenblatt va
‘ : SVM da lop

"Tiphitqua |}

Ak Qd Chuyénthanh CaubaQ )
i __phinlep : dang QLL | danp o )

Chudn QtLtheo 6

nguyén tic

Budc cudi cing ma HE tim kiém cén phai thyc hién 1a thyrc thudt toin Tim_Céu_Tra_Léi di duge
Irinh bay & muc trén. Ddu vao cia thudt 10an gdm co 4 thanh phin: Cau truy vén Q; Mang ngis nghia O;
Diéu ki so khop S; Didu kién twong déng A. Hai thanh phin Cau truy vén Q; Mang ngir nghia O thi
dé tai da dé nghi d hinh thiét k& chi tié, con lai 2 thanh phan Diéu ki¢n so khap S; Diéu kién tuong
déng A duoc xay dymg voi sir hd trg cia chuyén gia va chuemg trinh phin mém chuyén dung.

5.3. Thao luin

Muc tiéu 3 “Nghién cti va xdy dumg cong cu hoi dap thong minh TBT Long An™ 14 myc (iéu quan
trong thugc loai wu tién hdng déu cta. Dé thye hlcn muc tiéu ndy thi cé nhidu giai phap dé thye h|¢n va
cong viéc tim giai phap 181 tu cho no 1a didu rt khé khan va dic biét thiz vi. Bai bao mong mudn déng
26p mot giai phap hidu qua cho muyc tiéu 3, va viée lua chon thuat (odn SVM 12 vi két qua cua. Trong
thi Zhang va cong s cho ra két qua sau khi ap dung S loai thudt toan khac nhau:

Biing 4: D{ chinh xdc trén cc phin 16p con véi 5 gidi thudt

Thut 10an [ 1000 | 2000 | 3000 | 4000
Ling giéng gan nhit | 57.4% | 628% | 652% | 67.2%
Naive Bayes 48.8% | S52.8% | 56.6% | 56.2%
Cay quyét dinh 67.0% | 700% | 73.6% | 754%
SNoW 42.2% | 66.2% | 690% | 66.6%

SVM 68.0% | 75.0% | 77.2% | 77.4%

T



Két qua trén cé duoc a khi chon vector dic nimg 13 7ii tie. T air. bigu dién van ban/cau hoi dgc

IHP v&i ngdn ngir va ngir phap. Mai van ban/cau hoi duge biéu didn bang tap cac . che tir nay khéng
shp thit ty.
Tir cdc thye nghi¢m cua Zhang va cdng sy thi thdy ting: SVM mang lai d§ chinh xc kha cao so
o1 cac phuong phap con lal D3 chinh xdc s& 1 1¢ thudn v6i dd 16n cua dir liéu hoc: Phuong phap (1>
quyét dinh 6 thé cho thdy réng dg chinh xic khong kém nhiéu voi SVM. Tuy nhién, viéc can lam tiép
theo I trién khai 1ap trinh theo nhu d thiét ké va danh gid lai két qua chay ciia chirong trinh thic té.
Sur dung ky thuat Cay quyel dinh vao vige xay dymg He tim kiéin & trén thi ¢é thé xem la met giai
phap thay thé 131 va dugc xem 13 mét phién ban dé so sanh voi gidi phip s dung k' thuat SVM.
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