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PHUONG PHAP T I M T I N KHONG PHAI LAP CAU HOi MA DUA VAO 
THU TU CAC Y^U T 6 NOI DUNG, DUNG CHO CAC KHO LUU TRU TIN 

TJJC DA PHUONG Tli:N^° 

Dalsuke Kitayama va Kazutoshi Sumiya 
Trudng Khoa hoc Nhdn vdn vd Mdi trudng. Dai hoc Hvogo 

Noi dung tin tire dudi dang hinh dnh vd van bdn mdi ddy dd duov truyin phdt tren truyen hinh. 
bdo chi vd Internet. Mac dii, noi dung hinh dnh ve cdc tin lire da loi thiri it co gia tri de xem, 
nhung van co the duac coi Id cd gid tri khi so sdnh vdi ndi dung lien quan. Nhimg tin tue lap di 
lap lai, ddc biet cdn so sdnh. thi du, cdc dqi hdi the thao Olympic vd cdc cuoc tridn lam qudc te. 
Chirng toi xin dua ra mot phucmg phdp tim ndi dung so sdnh dua vdo thit tu cdc yeu to tin titc. 
Phuang phdp ndy gom 2 phdn. Phdn ddu phdn tich ndi dung tin tiic md ai do dang dd tim. Phdn 
hai tudong sdn sinh ra cdc cdu hdi de tim noi dung vi cdc tin tire so sdnh. 

1. Md dau 

Thdng tin thucmg dupe pho bien qua cac 

chuong trinh thcri sy va tin tue khdng chi 

tren truyen hinh va bio chi ma edn qua 

Internet. Tuy nhien, tin tiic chi dupe thdng 

bio tren nhirng kenh nay trong mdt thdi 

gian ngIn (chirng mdt tuin hoac mdt 

thing). Tinh thcri sy cua tin tiic tit nhung 

kenh nay thucmg dupe coi la quan trpng. 

The nhung, nhiing mue so sanh ele sy kien 

Olympic trong qua khii vdi ele sy kien hien 

tai lai bao gom nhirng bai dac biet, Nhiing 

tin tue cii khdng ai tim kiem khdng dupe coi 

la cdn ed gia tri. Tuy nhien, chiing tdi van 

coi la cd gia tri neu tim thay nidi quan he 

giiia tin tiic cii va tin tiic mcii. 

Phuong phap niii chung tdi dua ra gom 

hai qua tnnh, Mdt la. cac ddi tirong hoac sy 

vat duoc thdng bao \a cac himh \\ (hiinh 

ddng) trong tm dupe tich ra dua \ao thu tu 

cua eac yeu td ndi dung, khae nhau tu\ theo 

B.ii \ let cliroc triiili h.i\ l.ii lloi lu'hi (,)UIK- IC TIUI \ icn M 

i i i i n i 

phuong tien. Hai la, eac myc tin dupe tim 

thay cd the so sanh mdt elch hieu qua vcri 

cac myc tin ma ngudi diing dang dd tim. 

Mdt ngu'cVi diing tin cd the ty ddng nhan 

dupe ndi dung de nim bat cac tin titc veil 

phuong phap cua ehiing tdi, chi cln dd tim 

cac mue tin va lua chpn cau hdi so sinh. 

Hinh 1 phae hoa khai niem co bin ctia 

phuong phip ma ch'ang tdi dua ra, 

Cdng trinh lien quan 

Shin \a cae cdng sy [1] da de nghi tao ra 

yeu clu tin tir nhung cau hdi bang ngdn ngii 

ty nhien. He thdng ma hp dua ra phan tich 

mdt each tu ddng cau hdi ciia ngudi diing 

tin sir dyng cac tir khoa S-W I-H. Phuong 

phap ma chung tdi dua ra khdng can phan 

tich ngu' phap phuc tap ciing khdng can xay 

dung tu dien. bcii \ i no khdng le thudc vao 

cac tu khoa ey the, Thay vi nhu \'ay. cac tir 

khoa cau thanh cac tm chi tach ra nia thdi, 

Ohsliima \a eac cdng su [2] dii dua ra 

ch. iu \ kill iliii \ IIC \ l ) l I III c luiv Ih.in-j I : : i i i l ^ i.n 1 |,i \ , , i 
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phuong phap tach cac trang ddi. Yumoto va giiia npi dung, sir dung mo hinh khong gian 
cac cpng sy [3] da dua ra phuong phap tach vecto. Phucmg phap cua chiing toi phat hien 
cac tap hcyp trang cd quan he. Hp dua ra cac mot quan he dya vao tir khda ma khdng 
phuong phIp phat hien cac moi quan he diing md hinh khdng gian vecto. 

D6 tim 
tin ttic 

,Ket qu^ 

fC z> 
Kho 

Liru t ru 
tin tlic 

T im 
tin tue 

T i m tin so s i n h 
cau h6 i 

Hinh 1. Khdi niem co bdn cua tim tin tire so sdnh md khdng phdi lap cdu 
hdi 

c a u h6i 
so sdnh 

Cau hoi 
tuone tu 

c a u ho i so 
dupe tao 

(a/\(^x^yy) 
e^(6/\—,>^) 
> - ^ ( c / \ ( — l J t : / ^ ^ 

s anh 
r a 

>'/^z)) 

Cau hoi tuong tu 
~ dupe tap ra 
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3. Tach tir khoa bdng each sir dung 
thii tir ciia cac yeu to noi dung 

Chiing toi xac dinh thii tu ciia cac yeu 

to npi dung nhu la nhirng dcm vi co ban 

trong thii tu ciia npi dung tin tiic. Chting 

cd dac diem khac nhau tuy theo phuong 

tien [4] [5]. Chiing toi cho rang, cac doi 

tucmg cua chu de dupe mo ta trong tin 

tlic thucimg dupe dien dat b lng danh tir, 

va hanh vi dupe dien dat b lng tap hc>p 

cac ddng tii. Mot muc tin cd the dupe 

diln dat b lng each su dung danh tir cho 

doi tucmg va dong tir cho hanh vi. 

Phucmg phap ma chiing toi dua ra, 

tach cac doi tucmg tu cac chu de dupe 

mo ta trong tin tiic blng each sir dung 

cac don vi co ban. Chiing tdi cho r ing, 

doi tucmg ciia mot chii de trong tin hinh 

mo ta chinh xac ddi tucmg dupe chieu 

tren man hinh. Bang each nay, muc dp 

quan trpng ciia tit khoa chi doi tucmg co 

the dupe tinh b lng mat dp tir trong ban 

chuyen ta tin hinh. Miic dp quan trpng 

ctia tir khoa chi doi tucmg, a, trong tin 

hinh CO the dupe tinh toan theo cdng 

thiic: 

Gid tri doi tucmg = 
kc (a, , a^) 

(i: 

trong do, a^ la danh tir a thii d^ trong tin g'l^a cac cau la 1 khi cac tir khda xuat 
. . hien trong ciing mdt cau. Chiing toi cho 
tue. • to to , & 

ring, cac vi tri, noi ma cac doi tucmg cua 
Ham so kc tinh khoang each giua cac u • A ' A - *- » *• - i - u 

^ ^ chu de dupe mo ta trong tin van ban, bi 

cau. Khoang each giira cac cau dupe the ^^^^ tan. Muc dp quan trpng cua tir khoa 

hien blng mot so va co nghia la cd bao chi ddi tupng, a, trong tin van ban cd the 

nhieu cau giiia hai tir khoa. Khoang each dupe tinh toan theo cdng thirc: 

Gid tri ddi tucmg = min( 
2^ dist(s„ a, 1 J dist(s, a,, 2-1 disl(.%_, a, 

(2) 

Trong dd, ,s'; la cau thir / " ' trong tin 

\'an ban, Gia tri tdi thieu cua yeu to nay 

dircrc tach ra bang cach sir dung ham /;;/// 

boi \i khdng biet ket qua mong doi. 

nhirng hanh \'i trong tin bang each sir 

dung thir tu trinh bay nĉ i dung, Chung 

tdi coi: ket luan duoc md ta CT phan cucii 

tin hinh \ a ddng tu chi hanh ddng trong 

ket luiin dii dicn dat nhiiniz hanh \ i tronu 

Pluioiig phap ma cluing tdi dua la tach tin, Mue do quan trong eua iu khoa chi 
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hanh vi dupe tinh blng vi tri ma ho xuat dp quan trpng ciia tii khoa chi hanh vi 

hien trong phan chuyen ta tin hinh. Muc trong tin hinh dupe tinh theo cong thiic: 

Gid tri hdnh vi ^ ^ ( - ^ xham so dem {V,)) ( 3 ) 

Trong dd / la cau thu i'^ trong toln bd ^hi hanh vi trong tin van ban thudng xuat 

cac cau S, va Vj 11 tap hpp ddng tir xuat hien o phln dau noi ma cac chi tiet ve ket 

hien trong cau thii i''^. Ham dem (count) luan dupe md ta. Miic dp quan trpng cua tir 

tinh so luc?ng ddng tit phai dupe tinh toan khda chi hanh vi trong tin van ban dupe 

trong VJ Chiing tdi cho ring mdt tit khda tinh theo cdng thirc: 

Gid tri hdnh vi 
s S-i + i 

X hdm so dem (K,)) (4) 

4. Tao cau hoi de tim cac muc so sanh 

Muc so sanh la nhirng muc co the 
dupe so sanh blng each chu trpng vao 
cac tin tiic dd tim. Chiing toi xac dinh 
cac tin tue, ncri ma tam diem chii y la 
mot ddi tupng coi nhu mot muc so 
sanh, va noi ma tam diem chii y la mot 
hanh vi coi nhu mcDt muc tuong tu. Cau 
hdi dupe tao ra dua \ao mot do thi. 6 
dd yeu to npi dung dupe md ta. Do thi 
yeu to npi dung la mot do thi ludng 
phan bao gom tit khoa chi ddi tupng va 
tir khda chi hanh vi. Ducirng lien ket cho 
thay mdi quan he giira ddi tupng va 
hanh \ i . Chiing toi cho ring, md'i quan 
he giira tir khoa chi ddi tuong \a tir 
khoa chi hanh \i trong tin hinh dupe 
xac dinh bcii mdt khoang. noi cd mat dp 
tir cao cua tii khoa chi ddi tucTng, Tuy 
nhien. quan he giiia tu khoa chi ddi 

tupng va tii khoa chi hanh vi trong tin 
van ban dupe xac dinh blng each sti 
dung Cling mot mau tin hay doan van. 

Cac cau hoi so sanh duac tu (3png tao 
ra de tim cac muc so sanh lien quan den 
chii de ma ngucri diing tin dang do tim. 
Ngucri diing co the khlng dinh tinh hinh 
CO nhat quan hay khong qua tiing thdi 
ky. Phan tren ctia Hinh 2 cho thay mot 
cau hoi so sanh dupe tao ra nhu the nao. 

Cac cau hoi tuong tu dupe tu ddng 
tao ra de tim cac muc tucmg tu lien 
quan den chii de ma ngud'i dting tin 
dang dd tim, Ngucri diing co the hieu 
dupe hanh vi miDt each chi tiet. Phan 
dudi ciia Hinh 2 cho thay mot cau hoi 
tuong tu duoc tao ra nhu the nao. 

5 Danh gia 

Chung tdi dii lam thu nghiem de danh 
gia phirong phap ma minh dua ra blng 
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each danh gia nhirng ket qua tim dupe 
nhlm tao ra nhirng cau hdi, cd su cjung 
do thi cac yeu to tin tire. Nhirng tap hcrp 
dir lieu cho moi cau hdi dupe tao ra 
trong thii nghiem nay cd khoang 180 
muc tin trong ho so luu trir tin tiic". Tin 
hinh va tin van ban dupe dua vao trong 
nhung tap hpp cau dir lieu nay. Nhirng 
chii de thii nghiem da tach ra nhirng tap 
hcrp tra ldi diing tir cac du lieu khi dd 
tim tin tiic va da tao ra nhirng cau hoi 
roi sau dd so sanh cac cau hoi. Cd ba 
chii de thii nghiem. Mdt tap hcrp tra ldi 
diing la mot tap hpp cac muc ma hai chu 
de hoac nhieu hon da tach ra. Chiing tdi 
danh gia phuong phap da dua ra bang 
cac ty le chinh xac, day dii (miic dp truy 
hoi), va so do tan so, dupe tinh toan cd 
diing cac tap hcrp cau tra \m dung. Ket 
qua dupe liet ke trong Bang 1. 

So do tan so ciia cau hoi dupe tao ra 
tit tin hinh cao hon so do tan so cua cau 
hdi dupe tao ra tit tin van ban. Chiing tdi 
cho ring cac phucmg tien khac nhau 
khdng xu ly nhu nhau trong phuong 
phap da dupe dua ra. Do dd, chiing tdi 
can phai cai tien thuat toan. 

6 Nhiing nhan xet ket luan 

Bao cao trinh bay do thi yeu to npi 
dung vdi muc dp quan trpng dua vao 
thir tu cac yeu td ncii dung; diing do thi 
nay de gidi thieu viec tao ra cac cau hdi 
nham so sanh cac muc da tim dupe. 
Chiing tdi ciing danh gia ket qua tim 

dupe blng each su dung cac cau hdi so 

sanh, dupe tao ra blng phucmg phap da 

gidi thieu. Trong cdng viec sip tdi, 

chiing tdi du kien so sanh cac phucmg 

phap tinh toan tir khda trong cac thii 

nghiem vdi miic dp quan trpng qui ude, 

dong thdi cai tien viec tao ra nhirng cau 

hoi dua vao quan he giiia cac tu khda 

rieng le. 
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