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Gom cum két qua tim kiém video véi huéng
tiép can két hop da diic trung

Clustering Web Video Search Results with a Multi-Feature
Integration Approach

Abstract: This paper aims to extend our previous
researches on clustering web video search results,
which reported in [1, 2, 3]. To search videos, users
usually use online video search systems such as
YouTube, Google Video. However, the returned
search results of these systems may include many
videos of different categories, and as a result, users
find it difficult to locate video clips of interest.
Therefore, clustering web video search results is
necessary in order to improve the efficiency of
searching. The main idea of paper based on analysing
and combining the features extracted from video to
find the set of appropriate features to improve the
quality of video clusters.

Keywords: Clustering web video, video representa-
tion, multi-feature integration

I. GIOI THIEU

Gom cum két qua tim kiém trén Web da cho thay
tinh hi€u qua, tién 1gi trong viéc tim kiém qua cac irng
dung thyc té nhu tng dung gom cum két qua tim kiém
d6i véi dir liéu dang van ban nhu Clusty!, Carrot2?;
d6i voi dir liéu hinh anh nhu ing dung tim kiém anh
ctia Google®. Vi cung y tuong gom cum két qua tim
kiém ddi véi dit liéu dang van ban va hinh anh, hudng
tiép can gom cum két qua tim kiém déi véi dir liéu
video di duoc dau tu nghién ctru trong nhitg nim gan
day va day 1a mot hudng nghién ctru con kha moi mé

L http://clusty.com

2 http://carrot2.org
3 https://images.google.com

Nguyén Quang Phiic

v6i nhiéu thach thic dit ra. Dé tim kiém video, nguoi
dung thuong sir dung cac cong cu tim kiém truc tuyén
nhu YouTube, Google Video...
truy van. V6i mot cau truy van bat ky, nguoi ding sé
nhan dugc mot sé luong 16n két qua tra vé. Tuy thudce

thong qua cac cau

vao kha ning dién dat tir khoa cta nguoi ding ma sb
luong video sé& thay doi va trai rong trén nhiéu chii dé
khac nhau. Diéu nay gy tré ngai cho ngudi ding vi
phai tén nhiéu thoi gian duyét danh sach két qua dé
tim dugc video mong mudn. Pic biét, d6i véi cac truy
van qua ngan hay mo ho do tinh da nghia cua tir, hodc
trong truong hop video ctia chii & quan tam bj 4p déo
boi cac cha dé khac thi qua trinh duyét tim video
mong mubn cta ngudi ding cang giap nhiéu kho khan.
Gom cum két qua tim kiém video 1a giai phap khic
phuc van dé nay. Giai phap nay giup ngudi diung c6
cai nhin tong quan hon thong qua cac cha dé video cu
thé da duoc gom cum. Tir d6, ngudi ding c6 thé dé
dang loai b6 cac cum video khong phu hop va xac
dinh dugc cac video can tim trong thoi gian ngin thay
vi phai duyét toan bo danh sach két qua video tra vé.

Dit lidu dau vao va dau ra ciia bai toan gom cum
Kkét qua tim kiém video duoc minh hoa truc quan &
Hinh 1.

Mot trong nhirng thach thirc 16n khi giai quyét bai
toan gom cum két qua tim kiém video 14 wdc lwong do
twong tw giita cdc video. Danh sach video tir két qua
tim kiém video trén Web s& dugc gom thanh tirng cum
béng cach ap dung thuat toan gom cum dua trén do
tuong tu gitra cac video. Thong thuong, do tuong tu
giita cac video s& duoc tinh toan dya trén cic biéu
dién cua ching.
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Piu vao )
(danh sach video tra vé tir két qua
tim kiém trén Web)

Tdp V-2, 86 16 (36), thang 12/2016

Piura
(céc cum video theo ting chu de€)

Cum 1

Cum 2

Cum 3

Hinh 1. Minh hoa triuc quan dir liéu dau vao va dau ra cua bai toan gom cum ket qua tim kiém video trng voi
truy van “Tiger” trén YouTube

Dir li¢u video 1a mét dang dir liéu co cAu trac phuc
tap véi nhiéu loai dic trung nhu déc trung vé thi giac
(visual), am thanh (audio) hay thong tin van ban di
kém. Pé biéu dién video, mot cach don gian 1a chi st
dung mot loai dac trung cu thé. Theo hudng tiép can
nay, Liu cung cac cong su da khai thac thong tin tu
dic trung thi giac dé biéu dién va so khép video [4].
Tuy nhién, dé biéu dién thong tin ndi dung video mot
cach day du phu hop cho viéc so khdp hiéu qua thi
viéc chi st dung mot déac trung riéng 1 dé biéu dién
video s& tré nén han ché.

Mot hudng tiép can méi 1a sir dung két hop da dac
trung nham khai thac wu thé cua ting loai dic trung
gitp nang cao hiéu qua so khép va gom cum video [5,
6]. Trong [5], Hindle cung cac cong sy khai thac song
song dac trung thi gidc va thong tin van ban di kem
video. Tuy nhién, cac ky thuat dugc sir dung dé rat
trich dic trung va biéu dién video van con kha don
gian chua phat huy dugc wu thé cua timg loai dic
trung. POi véi dic trung thi giac, tic gia dé xudt md
hinh BCS (Bounded Coordinate System) dé biéu dién
video, md hinh nay cha yéu khai thac thong tin mau
sdc clia video.

Mo hinh nay hiéu qua khi biéu dién nhitng video
c6 mau sic twong dbi 6n dinh, dbi véi nhimg video c6
ndi dung da dang véi cac bdi canh va mau sic khac
nhau thi mé hinh nay c6 phan han ché. Déi voi thong
tin van ban di kém video, tac gia str dung hudng tiép
can so sanh theo cac cip tir (word-by-word), han ché
cua phuong phap nay la bé qua tinh nglr nghia cua tur.
Trong [6], Huang cung cic cong su cling khai thac
thong tin tir ddc trung thi giac va thong tin van ban di
keém video.

Véi dac trung thi giac, tac gid chua trong vao tinh
bat bién ctia cac ddi twong, hinh anh trong video két
hop v6i thong tin vé& mau sic. Vi thong tin van ban di
kém video, tac gia st dung moé hinh VSM (Vector
Space Model) dé biéu dién va so khép thong tin vin
ban. M6 hinh nay dya vao tan sudt xuét hién cua cac
tir trong van ban dé xac dinh d6 twong dong giita cac
van ban.

Tuy nhién, do dic diém thong tin vin ban di kém
video thuong ¢ dang vin ban ngin va dugce mo ta boi
nhitng nguoi dung khac nhau véi cic ngdn tir khac
nhau nén tan sudt xuit hién cia cac tir gidng nhau giira
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cac van ban 1a hiém hodc tham chi la khong co. Vi
vdy, viéc sir dung mo hinh VSM dé biéu dién va so
khop thong tin van ban di kem video ciing chua that
su hiéu qua.

Nhin chung, cac cong trinh trudc day chu trong vao
viéc khai thac cac dac trung tur dir li€u video va thién
vé xtr Iy dic trung thi gidc duogc trich xudt truc tiép tir
ndi dung video hon la cc thong tin van ban di kém.

Thong qua nghién ctiu cac cong trinh lién quan
trude do, chung t6i di chon huéng tiép can két hop da
dic trung dé giai quyét bai todn gom cum két qua tim
kiém video. Chung toi tap trung vao viéc phan tich dic
diém thong tin vin ban di kém video va chu trong vao
noi dung ngit nghia két hop véi dic trung thi giac dé
nang cao chat luong gom cum video [1, 2]. Dya trén
viéc phan tich dic diém cac loai dic trung video,
chung t6i di dé xuit sir dung thém dic trung 4m thanh
két hop véi dic trung thi gidc va thong tin vin ban di
kém video dé nang cao chit lugng cac cum video [3].

Trong bai bio ndy, ching t6i tiép tuc phat trién
huéng nghién ctru gom cum két qua tim kiém video
cta chung t6i trong [1, 2, 3] dua trén viéc phan tich,
két hop cac dac trung dir liéu video dé tim ra bg dac
trung phit hop nhiam nang cao chit lwong gom cum
video. Y tuong chinh 1a két hop do twong tu giita cac
video theo timg loai dic trung. Cu thé, ching t6i tan
dung thong tin tir cac loai dac trung nhu: thj gidc, am
thanh va théng tin van bdn di kém video dé lam tang
kha néng khai thic dé twong dong giita cdc video tir
d6 ndng cao chdt heong gom cum video. Ngoai ra, mot
ung dung web dugc xdy dung minh hoa chirc nang
gom cum két qua tim kiém video, v6i chirc ning nay
cac két qua tim kiém video thay vi dugc trinh bay nhu
mdt danh sach phang thudc nhiéu cha dé dugce tron 1an
v6i nhau thi duge td chirc theo cac cum tng voi timg
cha dé cu thé tir d6 gitip ngudi dung xac dinh dugc
video ma ho quan tdm mot cach nhanh chong.

Mb hinh tong quét cho bai toan gom cum két qua
tim kiém video dugc thé hién ¢ Hinh 2 bao gom cac
thanh phén sau:
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Tap Trich Tinh d9

xuéit N
lleu diic trung tuong ty
video

Hinh 2. M6 hinh tong quat cho bai todn gom cum két
qud tim kiem video

gom cum

* Dir liéu video: Dit liéu video duoc thu thap tir
két qua tim kiém video trén cac kénh video truc
tuyén (vi du nhu YouTube, Google Video).

 Trich xuit dic trung biéu dién video: Video
dugc biéu dién dwa trén cac dic trung nhu: dic
trung thi gidc (visual), dic trung am thanh
(audio), thong tin van ban di kém video. Két
qua giai doan nay 1a mdi video s& duoc dai dién
boi mot véc to dic trung da chiéu (ng vai timg
dac trung.

* Tinh d§ twong ty: Do tuong ty duoc tinh nham
muc dich so khép hai video c6 twong tu nhau vé
noi dung hay khoéng. Do tuong ty cang lon thi
kha nang hai video cé ndi dung tuong tu nhau
cang cao. P9 tuong tu gitra hai video s& duoc
udc luong dua trén khoang cach gitra hai véc to
dic trung biéu didn chung voi cac do do phd
bién hién nay nhu Cosine, L1 (Manhattan), L2
(Euclidean)...

« Gom cum video: Ap dung thuat toan gom cum
dé thyc hién gom cum video dua trén cac d6 do
tuong tu.

Trong bai bao nay, ching t6i tap trung vao hai
thanh phan chinh 1a trich xudt dic trung biéu dién
video va tinh dé twong tu so khop video. Chung to6i
khong dat trong tdm vao viéc phan tich thuét todn gom
cum vi cac thudt toan gom cum hién nay dugc xay
dung kha 6n dinh, mat khac chat lugng két qua gom
cum video phu thudc chu yéu vao do tuong dong giira
cac video dua trén cac biéu dién ciia chung.

Cac muc tiép theo cta bai bao duoc td chirc nhu
sau: muc 2 trinh bay chi tiét v& giai phap d& xuét, muc
3 trinh bay cac két qua thi nghiém, muc 4 thao luan vé
két qua dat duoc.
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1. GIAI PHAP DE XUAT

11.1 M4 hinh dé xuét

Viéc khai thac dac trung thi giac s€ giip gom cac
video c6 thé hién thi gic (su xuét hién ciia nhitng dbi
tugng, hinh anh) giéng nhau vé cung moét cum. Tuy
nhién, voi sy da dang cua dir li€u video trén Web,
nhitng video c6 ndi dung tuong ty nhau (tic thudc
cing mot chii d&) nhung cé thé co nhitng ddi tugng va
hinh anh khong gidng nhau. Khi d6, viéc khai thac noi
dung ngit nghia tr thong tin van ban di kém video (vi
du nhu cac thanh phan tiéu d&, mo ta hay cac thé tir
khoa) s& gitip gom cac video c6 ndi dung tuong dong
ngit nghia vé ciing mot cum. Do d6, dic trung thi giac
va thong tin vin ban di kém video s& gbp phan bo
sung cho nhau dé biéu dién noi dung video mot cach
“day du” lam tiang kha niang khai thac d6 tuong dong
cling nhu chét luong gom cum video. Tuy nhién, mot
van dé dit ra 1a viéc khai thac ndi dung thong tin vin
ban di kém video chi thyc sy hiéu qua khi chung dugc
mod ta dung voi ndi dung thyc sy ctia video. Trong
thuc té, cac thong tin di kém video s& dwoc nguoi
dung khai bao khi chia sé trén cac kénh video truc
tuyén. Céac thong tin nay co thé khong khép véi noi
dung thuc sy cua video béi nhiéu 1y do khac nhau nhu
do cam nhan cht quan ctia ngudi dung, thu hut luot
xem.... Trong ngit canh nhu vy, chung ti tin rang
viéc khai thac két hop dic trung am thanh (vi du nhu
nhitng video vé& ca nhac thuong c6 cac 4m thanh nhu
tiéng reo ho, tiéng vd tay; nhimg video dua xe thi am
thanh di kém la tiéng dong co xe...) s& gop phan cai
thién chat lvong gom cum video.

Ttr nhitng phan tich trén, ching t6i xem xét mdi két
hop ddc trung thi gidac, dac trung dm thanh va thong
tin van ban di kém video dé giai quyét bai toan gom
cum két qua tim kiém video (xem Hinh 3).
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Pic
A Po
trung 4m =) (wome fur
thanh st
Diic R P Két qua
trung thi = by S| twomgh gom
gidc : twong tu tu ket cum
hop video
Thong tin i) o
van ban tuong tu

Hinh 3. M6 hinh két hop da dac trung gidi quyét bai
toan gom cum ket qua tim kiém video

I1.2 Biéu dién va tinh d9 twong tw video theo dic
trung thi giac

Mot video bao gém mot tap hop tudn tu cac frame.
biac trung thi giac dugc rut trich truc tiép tr moi
frame va dugc biéu dién dudi dang véc to dic trung.
M&i video c6 thé duoc biéu dién béng mot tdp cac véc
to ddc trung. Voi cach biéu dién nay, do tuong ty gitta
cac video dugc tinh thong qua viéc so sanh d6 tuong
ty tung frame ciia mdi video (trc mdi frame trong
video nay phai duogc so sanh véi tit ca cac frame trong
video kia) (xem Hinh 4). Phuong phap nay khong hi¢u
qua khi sb luong frame trong video ciing nhu s6 lwong
video cang lon.

X fa | T fxs fua fx5 fx6 1% fx8 f><9 Txm

Y| for (T2 | s | fya | s | fyo | Ty7 | i | To fin

Hinh 4. Video X voi m frame, video Y voi n frame. Do
twong tw gitta hai video dwoc tinh thong qua viéc so
sanh tung cap frame (frame-by-frame)

Mait khac, dir liéu video trén cac kénh video truc
tuyén co thé dugc tuy chinh va chia sé boi nhidu ngudi
dung. Piéu nay co thé din dén sé luong frame khac
nhau hoan toan trong cac phién ban cia cung mot
video. Trong nhiing truong hop ndy, néu xem xét tinh
tuong ddng giita cac video dua trén viée udc lugng sb
frame twong tu cua chting thi phwong phip néu trén
khong phan anh hoan toan d6 tuong ddng giita cac
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video. Cho video X, tao video Y bang cach chon mét
frame cua video X va lap lai nhiéu 1an. Néu s frame
ctia video Y 16n hon s6 frame cua video X thi hai video
X va'Y dugc xem nhu 1a twong ty nhau méc du chung
chi ¢c6 mét frame tuong ty.

Van dé trén c6 thé khic phuc bing cach gom cic
frame tuong tu trong cung mot video thanh cac cum
khong giao nhau. Mot cum ly tudng chi chtra cac
frame twong ty nhau va khong co bat ky frame twong
tw ndo nam & cum khac. Khi dé, do tuong tu gitta hai
video X va Y duoc udc lugng thong qua viéc xem xét
s6 cum dugc tao ra tir hop hai tdp frame cua video X
va Y (X U Y). Néu trong mot cum ma co chira cac
frame thugc hai video thi cac frame nay dugc xem nhu
1a twong tu nhau theo dic trung thi giac. Ty 1¢ gitra s6
cum ciing chita cdc frame cua hai video va tong so
cum duoC tao ra dugc xem nhu la do tuong ty gitra
hai video. D6 tugng tu nay cé thé dwoc xem 1a ly
tuong. Tuy nhién, chi phi thyc hién tinh toan cao. Gia
sir can tinh d6 tuong ty giita hai video c6 | frame, yéu
cau dau tién 1a phai thuc hién tinh toan khoang cach
turong dong cua I? cip frame trude khi chay thuat toan
gom cum cac frame va tinh d¢ tuong tu gilta hai
video. Hon nira, c4c tinh toan nay doi hoi phai luu trix
toan bo dir liéu video. Piéu nay 1a khéng phu hop cho
nhitng rng dung ¢6 co so dir liu 16n.

Trong nhiéu tng dung thuc té nhu danh chi muc,
tim kiém video hay xac dinh cac video trung 1ap thi do
tuong tu gitra cac video dugc wdc hrong xdp xi nham
giam chi phi tinh toan thay vi phai biéu dién toan bo
thong tin di li€u video dé tim ra mot do tuong tu ly
tuong voi chi phi tinh toan va khong gian luu trit 16n.
Trong bai bao nay, thay vi phai udc lugng ty 1€ cac
frame tuong ty nhau dé tinh d6 twong tu giita cac
video, chiing toi chon hudng tiép can biéu dién dir liéu
video v&i mot dai dién c6 kich thude ¢b dinh nhu vée
to dic trung da chiéu. P$ twong ti gifta cdc video
duoc woc luong thong qua viéc tinh toan khodang cach
gitta cac véc to ddac trung dai dién chung.

Qué trinh biéu dién video theo dic trung thi gidc
duoc thé hién ¢ Hinh 5 bao gém cac budce chinh sau:
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(i) Ruat trich frame (ii) Rut trich dac

trung thi giac

' , o i
o
.y D> ige

E— > O

(iii) Gom cum
dac trung

> ® ®®o

o
Tap céac
Tap cac dac visual vyord
A e 1ia A trung (tur dién)
Téap dir | T X
ap O ien #p 04 (iv) Bibu dién video
video frame ﬂ

Hinh 5. Qud trinh biéu dién video theo ddc trung
thi gidc

* Rut trich frame: cac frame duoc rut trich tir tap
dix liéu video.

Rt trich cic keypoint tir mdi frame va mé ta
cac keypoint (keypoint descriptor): rat trich
keypoint (hay interest point) 1a xac dinh vi tri
(diém anh) “hip dan” trén mdi frame. “Hap din” &
day c6 nghia la diém d6 co thé c6 cac dic trung bat
bién khi thay ddi cuong d6 chiéu sang, co gian hay
xoay anh.... Sau khi cac key-point dugc rat trich,
mot bo mo ta (descriptor) dugc st dung dé mo ta
cac keypoint dudi dang cac véc to dac trung da
chiéu phuc vy cho viée tinh toan khoang cach, gom
cum cac keypoint dugc thuc hién & budc ké tiép.

e Gom cum cac keypoint, xiy dung “visual
vocabulary®: thuat toan gom cum duogc 4p dung
dé thuc hién gom cum cac keypoint, mdi cum dugc
xem nhu mot “visual word” trong tir dién “visual
vocabulary”.

 Biéu dién video: Tinh tan suat xuat hién trong
video cua mdi “visual word” trong “visual
vocabulary”. Két thuc budc nay, video duoc biéu
didn bai mot histogram (tam dich 1a biéu d6 tan
SUit) véi cac cot md ta sb lan xuét hién coa cac
“visual word” trong video. Histogram nay c6 thé
anh xa thanh véc to dic trung c6 sb chiéu tuong
g véi s6 “visual word” c6 trong tir dién.

4 Trong biéu dién dir lidu dang vian ban (text), cac tr dugc dinh
nghia 1a “word”. Trong xtr 1y video, khai ni¢m “visual word”
dugc hiéu tuong ty nhu “word” trong xir Iy van ban, “visual
vocabulary” dugc xem nhu mét bd tir dién chira cac “visual
word”.
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11.3. Biéu dién va tinh dj twong tu video theo diic
trung 4m thanh

Nhu phan tich trudc d6, dac trung &m thanh dong
mdt vai tro quan trong trong viéc thé hién noi dung
video giup lam tang kha nang khai thac sy tuong déng
gitra cac video.

Tuong tg nhu qua trinh biéu dién video dua trén
dac trung thi giac, sau khi dac trung am thanh dugc
trich xuat tir tap dir liéu video va dugc biéu dién dang
tap cac véc to ddc trung, qua trinh gom cum cac dic
trung tao tu dién duogc tién hanh. Cudi cung, mdi
video s& duoc biéu dién bdi mot véc to dic trung voi
s6 chiéu tuwong ng véi s tir trong tir dién. Do twong
tu gilta cac video dugc tinh 1a khoang cach giira cac
véc to dai dién chung.

Qua trinh tao tir dién biéu dién video theo dic
trung 4m thanh dugc thé hién & so d6 Hinh 6.

L ﬁ*”” 1

m;"ﬁ& Trich xuit Rt tric EEE Lay mau D

® & uumlzm% 10 i1 — N T
TIGER audio dac trung g gomcum

Tir dién

Tap dir liéu video Tap audio  Tép véc to dic trung

Hinh 6. So' d6 mé ta qud trinh tao tir dién biéu dién
video dya trén ddc trung am thanh

I11.4. Tinh dd twong tw video duwa trén théng tin van
ban di kém

Thong tin vin ban di kém video (vi du nhu tiéu dé
(title), md ta (description), cac thé tir khoa (tags)) thé
hién ndi dung ngit nghia video gitp cai thién chat
luong gom cum video. Thong tin van ban di kém
video thuong dugc nguoi dung mé ta dudi dang cum
tir, cAu hay doan vin ban ngin. Do tuong ddng video
dugc wée tinh duwa trén do twong ddng ngit nghia cia
cac mo td nay.

Céc phuong phap truyén thdng tinh d6 tuong dong
van ban (vi du nhu Bag-of-Words hay Vector Space
Model) chii yéu tap trung phan tich cac tir ngir ding
chung (su giéng nhau giita cac tir) trong cac van ban.
Cac phuong phap nay hiéu qua khi ap dung cho cac
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van ban dai boi vi trong cac van ban dai cé ndi dung
tuong tu nhau thuong chira dung cac tir ngit giéng
nhau. Tuy nhién, trong cac vin ban ngan thi tan suit
xuét hién cac tir gibng nhau 1a rt hiém hay tham chi
1a khong co tir ngir ndo gidng nhau. Didu nay chu yéu
1a do tinh linh hoat vén ¢6 clia ngdn ngit tu nhién cho
phép nguoi dung thé hién cing mét noi dung nhung
v6i cac ngon tur khac nhau.

Trong bai bao nay, chiing toi dé xuét st dung b tir
dién cac tir ddng nghia WordNets dé tinh do tuong tu
ngit nghia giira cac tir thé hién trong thong tin van ban
di kém video. M6 hinh tinh d6 tuong tu gitra cac video
dya trén thong tin van ban di kém sir dung tir dién
WordNet duge thé hién ¢ Hinh 7.

Tiéu dé + Mo ta D9 tuong
— (Title + ) tu ngit
Description) - nghia
1

Tap Thon 3 5
dar ligu tin Vé%l e Do
video bin tuong tu

N Do twong
tu ngir
nghia

[ Céc thé tir khoa
(Tags)

Hinh 1. Qud trinh tinh dg twong tu video dua trén
thong tin van ban di kem st dung tw dien WordNet
[2 3]

O mo hinh thé hién ¢ Hinh 7, ching t6i két hop
tiéu dé va mé ta cua video chung trong mot thanh
phan vi dbi voi cac loai video duge chia sé trén Web
nhu YouTube thi viéc md ta thong tin cho video tai
cac thanh phan trong thong tin vian ban 1a khong bi
rang budc theo bat ky quy tic nao, tic cic thong tin
mang tinh gi6i thiéu, mo ta ndéi dung video co thé
duogc dién dat chi tiét & thanh phan riéu dé (title) hoic
cling c6 thé dugc dién dat chi tiét & thanh phan mé td
(description) cta video. Do d6, dé tan dung tat ca cac
thong tin c6 thé, chung toi két hop tiéu dé va mé td
ctia video chung trong mot thanh phan va xem chiing
nhu 14 c4c vin ban ngén, chung toi ciing xem xét cdc
thé tir khéa cta video nhu 1a cac vian ban ngan khac.

5 http://wordnet.princeton.edu
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Khi do, d6 tuong ty gitra cac video s€ dugc udc luong
dua trén do twong tu ngir nghia gitra cac vin ban ngan
trong hai thanh phan tiéu dé + mé td, cdc thé tir khéa
mo ta thong tin van ban cua video.

I1.5 Gom cum video dya trén dd twong tu két hop
da dac trung

M&i video dugc biéu dién véi cac dic trung vé thi
giac, am thanh va van ban dugc xem nhu mot ddi
tuong cu thé. Do tuong ty giira hai video bat ky X va Y
duogc tinh theo cong thire sau:

Sim(X,Y) = a *Sim,;;(X,Y) +
B * Simg,a(X,Y) +
(1 —a—=p) *Simeex (X, Y) D
Trong do:
e Sim(X,Y) la do twong tu gita hai video X va
Y.
e Sim,;s(X,Y) la d6 twong tu gitra hai video X va
Y theo déc trung thi gidc.
* Simg,q(X,Y) la do tuong tu gitra hai video X
va Y theo dac trung am thanh.
* SiMge, (X, Y) 1a d6 tuong tu gitra hai video X va
Y theo thong tin van ban di kem.
s a,B € (0,1) la cac trong s6 cua cac dic trung.
Trong sé nay nham nhan manh wu thé cua ting
dic trung cy thé. Chang han nhu a = 0.5,
L=03,1—a — f=0.2 trong s a Ién hon
cho thdy dic trung thi giac dugc nhan manh.
Sau khi do tuwong tu giira cac video dugc tinh, thuat
toan gom cum dir liéu dugc ap dung dé thuc hién gom
cum video v&i dau vao 12 ma tran luu do tuong tu gitra
cac video.
11.6 Giai thuit tong quit cho gidi phap dé xuat
Céc budc thyc hién gom cum két qua tim kiém
video ciia giai phap dé xuat duoc thé hién ¢ giai thuat
Sau:

Giai thuit tdng quat cho giai phap dé xut

Input: Danh sa&ch n video tra vé cua 1 truy
vidn bit ky trén bd miy tim kiém,
sb cum k (tng véi sb chu dé cua
truy véan)

Output: Cac cum video.

Tdp V-2, 86 16 (36), thang 12/2016

Begin

//Biéu dién cac video thanh cac vector

ddc trung

1. Biéu
v, €V,i =1,_n dua trén ddc trung thi
gidc theo [2].

2. Biéu dién mdi
a; €A =1,_n dua
thanh theo [3].

3. Biéu dién théng tin vin ban di keém
mdi video thanh t&p hop cac tu
w; €EW,i=1,n theo [2].

dién mdéi video thanh vector

video thanh vector

trén ddc trung am

//Tinh dd tuong tu gita cac video
n(n-1)

4. Tinh dd tuong tu VSim;j= 1,T gita
cdc vector v €V,i= 1,_n theo cdéng
thtc tinh khoang céach cosine.

, . Lo —1 .

5. Tinh d&é tuong tu ASlmj,} = 1,n(n2 ) gitta
cdc vector aq;€Ai= 1,n theo cdéng

thtc tinh khoang céch cosine.
6. Tinh d¢ tuong tu nglt nghia WSim;,j

n(n-1)

1,
1,n dua trén ti dién WordNet [2].
7. Tinh d6 tuong tu k&t hop da dic

trung gita n video theo céng thuc:
Sim = a.VSim; + f.ASim; + (1 — a — ). WSim;

gitta cac tédp hop tu w,eW,i=

n(n-1)
2

voi j=1,
//Gom cum video
8. Ap dung thuidt todn gom cum K-Medoids
dé thuc hién gom cum video dua trén
ddé do tuong tu két hop da dic trung
gitta céac video dugc thuc hién tinh
trubdc dbd.

End

Vin dé ¢t 18i dé giai quyét bai toan gom cum két
qua tim kiém video 1a wdc lugng do twong dong giira
cac video dua trén cac biéu dién cua chung. Qua trinh
trich xudt dic tring biéu dién video duge xtr 1y offline
(qua trinh nay dugc xtr ly tai may chu cua cong cu tim
kiém video tai ciing mot thoi diém khi video duoc lap
chi muc). Qud trinh dwoc thuc hién triec tuyén (online)
trong thoi gian thyc la gom cum video. Qua trinh ndy
khong mat nhiéu thoi gian tinh toan (d6 phirc tap tinh
toan dugc uodc tinh theo thuat toan gom cum K-
Medoids cho mdi lan lap 1a O(kn®) véi k 1a s6 cum, n
1a s6 video). Diéu nay 1a phu hop véi mot hé thdng tim
kiém video trong thyuc té boi vi ngudi ding ludn ky
vong rang két qua tim kiém video cin duoc tra vé mot
cach nhanh chong sau khi ho nhép truy vén.
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I1l. THU'C NGHIEM

Trong phan nay, ching t6i trinh bay vé cac thuc
nghiém danh gia chat lugng gom cum két qua tim
kiém video dua trén cach tiép can két hop da dac
trung. Thtr nhét, ching t6i mo ta vé bo dir lidu video.
Tht hai, chiing t6i trinh bay vé phuong phép danh gia
chat lugng gom cum video. Thtr ba, ching t6i trinh
bay vé cac cai dat thuc nghiém. Cubi cung, chiing toi
trinh bay chi tiét vé két qua thuc nghiém va céac thao
luan.

111.1. By dir liéu video

Dir liéu video thuc dugc tai tir két qua tim kiém
video trén YouTube béi phin mém ma ngudn mo
TubeKite. V&i mdi truy van, ching toi tai vé khoang
80 dén 100 video va thuc hién loai bd mot sé video
biét 14p, it lién quan dén truy van tim kiém. Su loai bo
nay l1a hop ly boi vi ching t6i dang thir nghiém tinh
nang hau xir Iy gom cum két qua tim kiém video chir
khong phai 14 tim kiém chinh xac ctia mdt cong cu tim
kiém video. Cac video sau khi tai vé s& dugc gan nhan
thii cong theo ting chu d& cu thé dé 1am co so danh
gia két qua gom cum video. Céc thi nghiém dugc tién
hanh trén bo dir liéu gdm 1752 video cua 20 truy van
v6i cac tir khoa khac nhau. Thong tin chi tiét vé bo dir
liéu video duoc mo ta & Bang 1.

I111.2. Phwong phap danh gia

Chat lugng gom cum video dugc danh gi4 boi hai
d6 do pho bién 1a Entropy va Purity.

Gia str c6 mot tap gdm n video thudc k chi dé dugc
gan nhan thu cong ky hi¢u la C; véi j = 1,...K va thuat
toan gom cum N video vao k cum P; véi i = 1,...k.
Entropy danh gia chat luong gom cum dugc tinh theo
cong thirc sau:

Entropy = — Zi%zjnn—li’lognn—li’ 2

Trong d6: n; l1a s6 video trong cum P;, n; la $b
video trong cum P; thudc chu dé Cinla tong sb video
trong tat ca cac cum.

6 www.tubekit.org
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Badng 1. Bé die liéu video thyc nghiém

Truy véin vi dSe?) SgéChﬁ T?/lilge? gio
1. Apple 80 4 75
2. Aston 82 4 53
3. Cobra 92 5 50
4. Dragon 82 6 56
5. Jaguar 86 4 51
6. Java 87 4 792
7. Jupiter 82 4 5.1
8. Leopard 95 5 6.4
9. Lion 89 4 6.2
10. Lotus 91 6 55
11. Mustang 83 5 56
12. Ocean 90 7 55
13. Panda 97 5 58
14. Pluto 85 7 8.8
15. Python 85 4 5.1
16. Scorpion 90 6 6.7
17. Tiger 81 4 43
18. Venus 89 7 6.9
19. Viper 87 5 45
20. Zebra 99 7 6.0

Truong hop 1y tudng 1a mdi cum chi chira video
thudc cung mot chu dé duy nhat. Khi do, gia tri
Entropy bang khong. Noi mot cach tong quat, gia tri
Entropy cang nho thi cho chit lugng gom cum cang
t6t.

Nguoc lai voi Entropy, Purity phan anh d6 tinh
khiét ctia cac cum, gia tri Purity 16n thi cho két qua
gom cum tot hon. Purity danh gia chat lugng gom
cum dugc tinh theo cong thirc sau voi cac ky hi€u co y
nghia tuong tu nhu trong cong thirc tinh Entropy:

Purity = ¥; = (maxj% 3)

n

111.3. Céc cai dat thuc nghiém
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Vi muc dich so sanh va danh gia hiéu qua cua giai
phap dé xuat, chung t6i tién hanh cai dit cic phuong
phap co s trong [2, 3, 5, 6]. Mit khac, dé 1am co s
phan tich danh gia uu thé cia timg loai dic trung va
xac dinh bd dac trung phu hop nham nang cao chét
luong két qua gom cum video, chiing toi tién hanh cai
dit bo sung cac thi nghiém két hop cdc bé dic trung
khdc nhau. Cu thé cac phuong phap cai dit cua ching
t6i bao gdm:

e Gom cum video theo tirng dac trung riéng 1¢.

— V (Visual): gom cum video dya trén dac trung

thi giac [2, 3].

— A (Audio): gom cum video dya trén dac trung
am thanh [3].

— T (Textual): gom cum video dya trén thong tin
van ban di kém [2, 3].

« Gom cum video duya trén cach két hop cac bo dic
trung khac nhau véi cach két hop tuyén tinh khong
c6 trong sb. Vé6i cach két hop nay, vai tro cua cac
dac trung duoc danh gia tuong duong nhau.

— V-A (Visual — Audio): gom cum video dua trén
dac trung thi giac va dac trung am thanh.

— V-T (Visual — Textual): gom cum video dva trén
dac trung thi giac va thong tin van ban di kém
video. O kich ban thir nghiém nay, nham muc
dich danh gia hi€u qua cua phuong phap ma
chung t6i d& suat sir dung trong [2] Véi cac
phuong phap dugc st dung trong [5, 6], chung
t6i thuc hién cac cai dat sau:

% V-T [2]: Rut trich va biéu dién dic trung thi
giac voi SIFT  (Scale-Invariant Feature
Transform) + so khdp thong tin van ban di
kém video sir dung tir dién WordNet.

* V/-T [5]: Rat trich va biéu dién dic trung thi
gidc voi moé hinh BCS + biéu dién va so
khop thong tin van ban di kém video su
dung mo6 hinh Bag-of-Words nguyén thuy.

* \V/-T [6]: Rut trich va biéu dién dic trung thi
giac voi SIFT + biéu dién va so khép thong
tin van ban di kém video st dung mé hinh
VSM.

— A-T (Audio — Textual): gom cum video dua trén
dac trung am thanh va thong tin van ban di kém
video.

Tdp V-2, 86 16 (36), thang 12/2016

— V-A-T (Visual — Audio — Textual): gom cum
video dua trén dac trung thi giac, dac trung am
thanh va thong tin van ban di kém video.

+ Gom cum video dua trén cach két hop da dic trung

Vi cach két hop co trong so theo cong thirc (1).

— V-A"-T" (Visual — Audio — Textual): gom cum
video dya trén dac trung thi giac, dac trung am
thanh va thong tin van ban di kém video co su
dung trong s6 cho mdi dic trung.

Sau déy 1a chi tiét vé cac phuong phap cai dit biéu
dién video, lya chon trong s6 cho mdi dic trung va
qué trinh thyc hi€n gom cum video:

Biéu dién video:

Véi dic trung thi gide, mot trong nhitng yéu td
quan trong dé ting do chinh xac so khdp video 1a cac
diém dic trung cuc bo (local keypoint features) dugc
rit trich tir cac frame phai bat bién v6i nhiing bién d6i
vé d6 sang, ti 16 co gidn, phép xoay.... Mot trong
nhiing phuong phéap rat trich va mé ta cac dac trung
cuc bd dap tng yéu cau trén dugc s dung phd bién
nhit hién nay 1a Scale-Invariant Feature Transform
(SIFT) [7, 8] bao gém cac budc chinh 1 phat hién va
mo ta cac diém dic trung. Cac diém dic trung s€ dugc
phat hién va mo ta trén timg frame ciia mdi video. Vi
mdi dic trung, mot véc to 128 chiéu dugc tao ra tir bd
mo ta SIFT.

Nhu vay, mdi frame cta video s& dugc biéu dién
bao gdm mét tip cac véc to dic trung 128 chiéu.
Video duge biéu dién bé“lng tap hop tap cac véc to dac
trung biéu dién cho timg frame. Tir tap cac véc to dic
trung biéu dién cho cac video, ching t6i st dung thuat
toan gom cum Approximate K-Means dé tao tir dién
gdm 1000 tir (tng voi cac visual word) v6i 10 1an 1ap.
Sau cung, theo mo hinh Bag-of-Words, mdi video s&
dugc biéu dién thanh mot véc to dic trung véi 1000
chiéu. Do twong tu giita cac video dugc tinh 1a khoang
cach gitra cac véc to dai dién chung.

Véi dac trung am thanh, chung t6i sit dung Mel-
Frequency Cepstral Coefficients (MFCC) [9] dé biéu
din dic trung 4m thanh duoc trich xudt tir video. K¥
thuat rat trich ddc trung am thanh dya trén viéc thyc
hién bién ddi dé chuyén dit liéu am thanh déu vao (tip
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tin 4m thanh ng véi mdi video) vé thang do tan s6
Mel, k¥ thuat trich chon nay bao gém cic budc bién
d6i lién tiép, trong d6 dir liéu d4u ra ciia phép bién doi
nay s& lam dir liéu dau vao cho budc bién doi tiép
theo.

Tin hiéu 4m thanh dugc rdi rac hoa, bao gdm cac
mau lién tiép nhau khi biéu dién trén may tinh. Ching
t6i thuc hién 1y mau véi tan s6 trong khoan 300Hz-
3700Hz, chia tin hiéu am thanh thanh cac doan nho
v6i 25ms cho mdi khung hinh. Rut trich dic trung
MFCC cho ta tip dic trung (biéu dién dang véc to)
cho mdi khung hinh. Nhu vay, mdi tap tin Am thanh s&
duoc biéu dién boi mot tap hop tap cac véc to dic
trung biéu dién cho timg khung hinh duoc chia. Sau
d6, qua trinh gom cum cac véc to dac trung tao tu dién
duoc tién hanh.

Dua trén md hinh Bag-of-Words, dic trung am
thanh dugc biéu dién dudi dang tap cac véc to dugce
trich xudt tir tap dir li€u video s€ dugc gom cym vao
cac nhom (cluster), mdi cluster ing véi mot audio
word (vé ¥ nghia twong ty nhu word (tir) trong xir 1y
van ban). Tap cac cluster ndy tao thanh mot tir dién.
Sau khi rut trich dac trung am thanh & budc trude thi
mdi video duoc biéu didn boi mot tap cac véc to dac
trung, & budc ndy mdi véc to dic trung s& duoc gan
vao cluster gin nhét trong tir dién (dwa vao khoang
cach mdi véc to dén cac tam cua cac cluster dai dién).
Sau cung, mdi video s& duoc biéu dién bai mot véc to
dic trung v6i s6 chidu twong tng vai sb cluster (audio
word) c6 trong tir dién. Do tuong tu gitra cic video
dugc tinh dga trén khoang cach gilta cac véc to dai
dién chung.

Vi cac thong tin van ban di kém video, sau khi
nghién ciru rong rii mot s phuong phap, ching t6i dé
xudt str dung phuong phép cua tac gia Li khai thac tir
dién cac tir ddng nghia WordNet dé tinh do twong tu
nglt nghia gitta cac tir, phuong phap nay cé su tuong
quan t6t nhat v6i sy danh gia ctia con nguoi vé mirc
d6 tuong tu ngilr nghia giita cac tr nhu dugc trinh bay
trong [10].

Luwa chon trong so:

Tdp V-2, 86 16 (36), thang 12/2016

DPéi véi su da dang cua di li¢u video trén web thi
dac trung thi giac, ddc trung am thanh va thong tin van
ban di kém déu c6 vai tro nhdt dinh trong viéc thé
hién ndi dung video. Trong timg truong hop cuy thé thi
vai tro ciia cdc dic trung thé hién khéng giong nhau.
Viéc st dung trong sb alpha, beta cho tung loai déac
trung trong cong thic (1) nham téi wu héa chat hrong
két qua gom cum video. Vi céc trong s6 o, B € (0,1)
trong cong thic (1), chung toi tién hanh chay thuc
nghiém bang cach thay d6i 1an luot gid tri cac trong sb
v6i budc nhay 0.1 dé tim ra bo trong s6 phu hop. Cu
thé, (a =i, =j) voi i = 0.1,0.9 va j = 0.1, (1 — ).
Vi du: (a = 0.1, =0.1,0.9), (a« = 0.2, = 0.1,0.8),
v, (@=0.9,8=0.1). Qua thyc nghi€ém, ching toi
nhan thdy v6i bd trong s6 a = 0.4 (g v6i dic trung
thi giac), B = 0.5 (Ing vdéi dac trung am thanh),
1—oa—B=0.1 (tng v4i thong tin van ban di kém
video) cho két qua tét hon cac trudng hop con lai.

Gom cum video:

C6 nhiéu thuat toan gom cum phd bién nhu: K-
Means, K-Medoids. Tuy nhién, chung t6i thir nghiém
gom cum video vdi thuat toan K-Medoids vi dac diém
cua thudt toan nay la chon cac dbi tuong cu thé dé lam
trong tam cua cac cum va do do khoang cach giira cac
d6i tugng chi can tinh mot 1an. Piéu nay 1a phu hop
v6i dau vao 1a do do tuwong tu két hop da dic trung
gitta cac video dugc xur 1y tinh toan trudc do.

Db6i voi bai toan gom cum tong quat thi sé cum
duoc khai bao linh dong boi ngudi dung. S6 cum cang
it thi ty 18 cac ddi twong khac nhau dugc gom vé ciing
mot cum cang cao, ) cum cang nhiéu thi ty 1€ cac dbi
tugng giéng nhau duoc gom vio cac cum khac nhau
cang 1én. Trong bai bao nay, dé cong bang trong viée
danh gia giita cac phuong phap thuc nghiém, ching
t61 tién hanh thu nghiém thuat toan gom cum véi s6
cum dau vao twong ung voi sd chi & ciia mdi truy
van.

I11.4. Két qua thi nghiém

Két qua gom cum trén cac b dir liéu video ing véi
cac truy van khac nhau dugc danh gia qua hai chuan

-89-



Cdc cong trinh nghién civu, phat trién va irng dung CNTT-TT

do do Entropy va Purity dugc thé hién & Bang 2 va
Béng 3.

Két qua thé hién & Bang 2 cho thiy phuong phap
V-T [2] cho két qua gom cum video t6t hon (dat gi tri
Entropy thap hon) phuong phap V-T [5], V-T [6] trén
toan bo dir liéu video cua cac truy van. Piéu nay
chimg t6 rang phuong phép rut trich va biéu dién dic
trung thi gidc v6i SIFT két hop v6i phuong phép so
khdp thong tin vin ban di kém video sir dung tir dién
WordNet ma chung toi dé xuat sir dung trong [2] cho
chit lugng gom cum video tét hon so v6i cac phuong
phap dugc sir dung trude do. Vi thé, trong cac thuc
nghiém tiép theo, chiing toi s& sir dung SIFT dé biéu
dién dic trung thi giac va tir dién WordNet trong viéc
so khop thong tin van ban di kém video.

Sau day, ching t6i tiép tuc danh gia vai tro cua
ting loai dic trung cu thé anh huéng dén chét luong
gom cum video. Dya vao Kkét qua thyc nghiém & Bang

Tdp V-2, 86 16 (36), thang 12/2016

2, ching t6i thdy ring trén da s§ cac truy van thi
phuong phap stt dung dac trung thi giac (V) va dac
trung 4m thanh (A) cho két qua gom cum video t6t
hon (dat gia tri Entropy thap hon) so véi thong tin vin
ban di kém (T). Piéu nay cho thdy dic trung thi gic
va dic trung am thanh chiém wu thé hon so voi thong
tin van ban di kém video khi thyc hién gom cum video
dua trén tung loai dac trung riéng 1é.

Ngoai ra, két qua gom cum video bang viéc két
hop céc cdp dic trung khic nhau ciing cho thiy
phuong phap két hop dic trung thi gidc va dic trung
4m thanh (V-A) cho két qua gom cum tét hon so véi
céc phuong phéap két hop dic trung thi giac véi thong
tin van ban (V-T) hay didc trung am thanh voi thong
tin van ban (A-T). Diéu nay cho thiy xu hudng nhiing
video c¢6 ndi dung twong tur nhau (tirc thudc cung chu
dé) thuong c6 nhimng d6i twong hinh anh, 4m thanh
gidng nhau.

Bdng 2. Két qua gom cum video dwoc danh gid theo Entropy

Truy vin Entropy P
V2 3] A[3] T2 3] V-A V-T[2] V-T[5]  V-T[6] AT V-AT  V-A-T

1. Apple 0.5414 0.5004 0.5122 0.4442 0.4586  0.5141 0.5001 0.4895 0.4378 0.2884
2. Aston 05130 04277 05111 03896  0.4465 04918 04861 04299 03953  0.3276
3. Cobra 05523 05145 05837 04545 05258 05593 05341 04883 04675  0.3048
4. Dragon 05317  0.4649  0.6410 03454  0.4403 05312  0.4929 05382  0.3892  0.2817
5. Jaguar 04713  0.4465 05251 03518  0.3681 04402  0.4240 04237 03723  0.2146
6. Java 0.2844 03266 05149  0.1584 02083 03525 02322 03529  0.1187  0.0570
7. Jupiter 03300 04182 04875 02538 02701 03992 03080 04467 02891  0.1883
8. Leopard 04160 05057 05610 02252  0.2686  0.3767 03234 05320  0.2487  0.1029
9. Lion 05412 05030 05570  0.4660 04828 05311 05113 04893 04880  0.3126
10. Lotus 05096 05018  0.6525  0.3423 03751 04857  0.4426 05789  0.3894  0.1431
11. Mustang 05500 05203 05887  0.4347 04828 05233 05111 05137 04662  0.1869
12. Ocean 05716 05351  0.6559 04622 05207 05766 05421 05708  0.4971  0.3064
13. Panda 0.4066 05106  0.6058  0.2693  0.2803 04181 03321 05396 03069  0.2082
14. Pluto 03546 03166 05026  0.2887 03396 03715 03402 04191 03223 01773
15. Python 03320  0.4048 05246 02023 02352 03685  0.2545 04521  0.2467  0.1068
16. Scorpion 04294 03707 06082 03099 03735 04445 03987 04044 03331  0.2454
17. Tiger 04181 04147 05460 03301  0.3682 04120 03811 04237 03561  0.2185
18. Venus 05598 05001  0.6751 04336 04813 05426 05069 04813 04112  0.2072
19. Viper 05415 05018 05927 03729 04301 05560  0.4842 05356 04160  0.2527
20. Zebra 0.6405 05963  0.6863 05156 05598  0.6302  0.6098  0.6532  0.4992  0.3094
Trung binh 04748  0.4640 05766 03525  0.3958 04763  0.4308 04881 03725  0.2220
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Vi su phong phtl, da dang cta dit liéu video trén
web thi nhiing video thudc ciing mot chu dé nhung c6
thé co nhitng ddi tugng hinh anh va am thanh khac
nhau. Khi d6, chiing t6i tin rang viéc khai thac thong
tin van ban di kém video s& gitp cai thién chit luong
gom cum. Nhu vy, cic thong tin duogc trich xuét tir
dac trung thi giac, dac trung &m thanh va thong tin van
ban di kém video s& bd trg cho nhau lam ting kha
ning khai thac su twong ddng giita cac video tir do
nang cao chat luong két qua gom cum.

Tuy nhién, vin dé& dit ra 1 két hop nhu thé nao dé
6 thé tan dung dugc uu thé cua tung loai dac trung.
Dé xem xét van dé nay, chung t6i tién hanh hai thi
nghiém sau: (i) két hop tuyén tinh khong s dung
trong ) gitra dac trung thi giac, dac trung am thanh va
thong tin van ban (V-A-T), (ii) két hop dic trung thi
giac, dac trung am thanh va thong tin van ban véi cac
trong s6 khac nhau cho mdi dic trung (V'-A"-T").

Trong phuong phap V-A-T, wu thé cia cic dic
trung duoc xem nhu cin bang nhau. Két qua thuc
nghiém cho thiy phuong phap nay ciing cho két qua
tdt hon so voi viée st dung tung loai dic trung riéng
1¢ trén hau hét cac bo dir liéu video cua cac truy van.
Diéu nay mét 1an nira minh ching cho tinh hiéu qua
ctia viéc két hop da dic trung. Tuy nhién, véi dir liéu
video thuc té thi mdi loai dic trung dong mdt vai tro
khac nhau trong viéc thé hién noi dung video dan téi
viéc két hop nhiéu loai dic trung véi su can bang vé
vai trd chua hin s& cho mot két qua gom cum t6t nhét.
Gia dinh rang mot trong cac dic trung khong thé hién
tot noi dung video thi viéc két hop véi sy can bang vé
wu thé s& lam han ché vai trd cta céc dic trung con lai.

Vi du nhu trong truong hop thong tin van ban di
kem video dugc nguodi dung mo ta khong sat voi noi
dung thuyc sy ciia video thi viéc két hgp thém thong tin
van ban véi su can bﬁng vé vai tro s& 1am han ché uu
thé cuia dic trung thi giac va ddc trung am thanh. Két
qua Bang 2 cho thiy phuong phap V-A cho két qua
gom cum tt hon so voi phuong phap V-A-T khi vai
tro clia cac dic trung duoc can bang.

Véi phuong phéap V*-A*-T* mdi dic trung dugc
gan trong sb khac nhau thé hién vai tro khac nhau. Két

Tdp V-2, 86 16 (36), thang 12/2016

qua Bang 2 cho thdy phuong phap nay cho két qua
gom cum video t6t nhat (dat gia tri Entropy thap nhat
chimg minh xac suit phan b6 cac video thudc cing
mot chii dé vao cac cum khac nhau 1a thip nhat) trén
hau hét cac bo dit liéu video thuc nghiém. Bang thuc
nghiém, chiing t6i thay rang voi bo trong s6 a = 0.4
(ang voi dac trung thi giac), f = 0.5 (Gng voi dac
trung am thanh), 1 —a — B = 0.1 (ing vai thong tin
van ban di kém video) cho két qua tt hon cac truong
hop con lai.

Két qua gom cum video thé hién & Bang 3 cho thay
phuong phap V*-A*-T* ciing cho két qua gom cum
video t6t nhét (dat gia tri Purity cao nhat chimg minh
ti 18 phan bd nhimg video thudc cing mot chu dé vao
cing mdt cum 1a cao nhit) so v&i cic phuong phap
thuc nghiém khac.

Tém lai, dbi v6i dit liéu video trén web thi dic
trung thi giac, dac trung am thanh va thong tin van
ban di kém déu c6 vai tro nhét dinh trong viéc thé hién
ndi dung video. Trong timg trudng hop cu thé thi vai
trd cua cac dic trung thé hién khong gidng nhau. Két
qua thuc nghiém cua chung t6i cho thay rang viéc két
hop dic trung thi giac, am thanh va thong tin van ban
di kém video véi cac trong s6 phu hop s& mang dén
hiéu qua cai thién dang ké chat luong gom cum video.
Hinh 8 thé hién chat lugng gom cum video dugc danh
gia trén toan bd cic truy vin qua cac phuong phap
thuc nghiém.

Vi két qua thuc nghi€ém dat duogc, chung t6i xay
dung mot tmg dung web minh hoa cho chirc ning to
chute két qua tim kiém video tra vé theo cac cum. Véi
chtrc ning nay, nguoi dung c6 thé duyét qua két qua
tim kiém video mot cach dé dang hon thay vi phai
xem xét mot danh sach phing v6i nhiéu video thudc
nhiéu chu dé tron 1an vao nhau. Song song véi chirc
nang hién thi két qua tim kiém video theo dang danh
sach nhu cac cong cu tim kiém video trudc day, ing
dung h trg chirc ning hién thi két qua tim kiém video
theo cac cum giup nguoi dung c6 cai nhin tryc quan
hon ddi véi nhimg video ma ho quan tdm (xem Hinh
9).
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Bdng 3. Két qua gom cum

video dwoc danh gid theo Purity

P Purity
Truy van V23 AR T[R23 VA VT[] VT[] VT AT VAT VAT
1. Apple 0.4625 04875 04375 05375 05500 04375 05000 04500  0.6000  0.7250
2. Aston 04268 05610 04512 05976 05122 04634 04756 05488  0.6341  0.6585
3. Cobra 04130 04239 04130 05435 05000 03913 04565 05326 05435  0.7303
4. Dragon 04390 05122 03780  0.6341 05976 05000 05122 04756 05854  0.6829
5. Jaguar 04419 05349 04651 06512 06628 05698 05930  0.6279  0.6047  0.8333
6. Java 07126 06897 04483 08621 08276 06552 07586  0.6437 09195  0.9529
7. Jupiter 0.6543 05802  0.4938 07407 07037 06049  0.6790 05432 06790  0.8462
8. Leopard 0.6316 05474 04842 08211 07474 06632  0.6947 04526 07895  0.9053
9. Lion 04270 04944 03820 05169 04831 04157 04607 04494 05056  0.7528
10. Lotus 04835 04835 03626  0.6703 06264 05275 05275 04176  0.6374  0.8681
11. Mustang 04578 04940 04096 06386 05663 04819 05060 05060 05542  0.8675
12. Ocean 04556 04778  0.4000  0.5667 05111 04667 05000 04222 05333  0.7444
13. Panda 05567 04124 03711 07423 06804 04948 06289 0453 07010  0.8041
14. Pluto 0.6706  0.6824 05647 07204 06941 06706  0.6824 06118 07059  0.8171
15. Python 0.6786 06235 04471 07765 07294 06471 07059 05529 07176  0.9294
16.Scorpion  0.6000  0.6444 04111 07111 06556 05778 06222 06333  0.6778  0.7556
17. Tiger 05062 05309 03827 06420  0.6049 05185 05556 05062 05926  0.7654
18. Venus 04607 05393 03483 06404 05618 04494 05393 05281 05955  0.8315
19. Viper 04368 04943 03908  0.6667 06092 04368 05057 04598  0.6092  0.7586
20. Zebra 03737 04242 03535 05152 04949 04040 04040 03232 05051  0.7857
Trung binh 05144 05319 04197 06602 06159 05188 05654 05069  0.6345  0.8007
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Hinh 8. Chdt lwong gom cum video dwoc dénh gid trén todn bg cdc truy van qua cdc phwong phdp

thiee

Két qua thi nghiém thé hién & Hinh 9 bao gom 5
cum video lién quan dén truy van “Leopard”. Cum 1
bao gdbm nhitng video lién quan dén dong vat (con
b4o). Cum 2 bao gdm nhiing video lién quan dén xe
tang. Cum 3 bao gdm nhiing video lién quan dén h¢
diéu hanh may tinh (hé diéu hanh Snow Leopard cua

nghiém

hang Apple). Cum 4 bao gdm nhiing video lién quan
dén nghé thuat vé méng tay va cum 5 bao gdm nhiing
video lién quan dén banh ngot. Thong qua két qua
gom cum video truc quan, ngudi dung co thé xac dinh
duoc nhitng video ma ho quan tim mdt cach dé dang
hon.
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Hinh 9. Ung dung web gom cum két qud tim kiém video itng véi truy van “Leopard”

Gia dinh ring véi truy van “Leopard”, nguoi dung
muén tim kiém nhitng video lién quan dén xe ting
nhung hau hét cac két qua tim kiém video tra vé lién
quan dén dong vat, hé diéu hanh méy tinh va nhiing
cha dé khac. Khi do, viéc gom cum két qua tim kiém
video theo cic chu dé riéng biét s& giup ngudi dung
dinh hudng tim kiém mot cach nhanh chong.

IV. KET LUAN

Trén co so phan tich dic diém cac dic trung ctia dir
lidu video, chung t6i da dé xuat cac giai phap két hop
nham tim ra bo dic trung phu hop gitip nang cao chat
luong gom cum két qua tim kiém video trén cac kénh
video tryc tuyén. Két qua thyc nghiém cho thiy ring
viéc st dung b déc trung bao gém dac trung thi giac,
am thanh va thong tin van ban di kém video da lam
tang hiéu qua cai thién chat lugng gom cum video.
Bing thuc nghiém ching toi di dé xuit dugc bo trong
s6 phit hop cho cac dic trung.
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Vé mit thyc tién, ching t6i bude dau xay dung mot
tmg dung web thir nghiém tim kiém video véi chuc
ning gom cum két qua tra vé. V&i chirc ning nay,
danh sich video tra vé s& dugc gom theo timg cum
v6i timg cha dé nham gitp nguoi dung co thé xac dinh
video can tim mot cach nhanh chéng thay vi phai quét
qua mot danh sach phing cic video thuoc nhidu chi
dé duogc tron 1an v6i nhau.

Trong twong lai, bang cich dich va so sanh cac
thong tin van ban di kém video voi cac ngoén ngir khac
nhau, chiing toi hy vong c6 thé gom cum céc video co
ndi dung trong ty mac du thong tin van ban di kém co
thé dugc thé hién boi mot ngon ngilr khac véi truy van.
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