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Linh vic k¥ thuit dwoc dé cap
Linh vyc cong ngh¢ thong tin, cu thé 13 phwong phap gom cum két qua tim kiém
video trén céc kénh video truc tuyén nhdm t§ chirc két qua tim kiém video tra v& theo
cac cum chu dé gitip ngudi ding tim kiém nhitng video ma ho mong mudn mdt cach d&
dang hon.

Tinh trang ky thuit cia giai phap hiru ich

Van @€ cbt 15i dé thyc hién gom cum video 14 x4c dinh do twong ddng giita cc
video thong qua cac biéu dién duwa trén céc dic trung cua video (vi du déc trung 4m
thanh, dic trung thi giac hay cdc thong tin vin ban di kém video). P6i vdi bai toan
gom cum két qua tim kiém video, mét thach thtc 16n dit ra 13 1am sao bidu didn
video dé thuc hién tinh ton so khép hiéu qua. Tuy theo timg muc dich cu thé thi s& ¢6
nhitng cach biéu dién khac nhau nhung véi tiéu chi chung 13 1am sao phai thé hién duoc
ni dung video mot cach “day di” nhat. Hudng tiép can chii yéu dé bidu dién video la
dua trén cac déc trung ctia ching.

O Viét Nam nhitng nghién ctru ciing loai thi chua thiy.

Thé gi6i: Pay 1a bai toan gom cum di¥ liéu video (video clustering). M6t nhanh
cla bai toan ndy 13 Gtng dung gom cum két qua tim kiém video trén cac kénh video
tryc tuyén. Thach thirc dit ra cho bai toan nay la lam sao gom céac video thudc clng
mot chu dé vé cung mot cum thong qua viéc tinh d§ twong tu gitta cic video dua
trén cic biéu dién theo cic dic trung cua chung.

Mot sb cong trinh nghién ctu trude day chi yéu khai thac noi dung video dua
trén mot loai dic trung cu thé, cach 1am nay don gian nhung khong thé hién day du noi
dung video. Do d6, hi¢u qua so khop video khong cao lam giam dd chinh xdc gom
cum video. Mot s6 cong trinh nghién ciru khéc theo hudng tiép can két hop da dac
trung. Tuy nhién, wu diém cua timg loai dic trung chua dwgc phén tich lam rd qua
qué trinh rat trich dac trung biéu dién video. Vi vay, uu thé cua tung loai dac trung
chwa dwgc khai thac nhidu trong qua trinh xtt 1y so khép va gom cum video. Dit liéu
video ¢ cu tric phuc tap, ndi dung cua video chira dung déng thoi cac loai dac
trung thi giac (visual), &m thanh (audio) hay van ban (textual). Cac nghién clru trudce
day chi yéu khai thac d6 twong dong giita cac video dya trén dic trung thi gidc. Cach
lam nay s& gidp gom cac video c6 thé hién thi gidc (sy xuét hién cua céc dbi twong,
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hinh 4nh, ...) gin giéng nhau vé cung mdt cum. Tuy nhién, véi sy da dang cua dit lidu
video trén web, cac video thudc cing mét chu dé (tire s& thudc cung mot cum sau khi
thyc hién gom cum) nhung ¢6 thé c6 thé hién thj gidc khac nhau. Khi d6, huéng tiép
can nay s& khong that sy hiéu qua.

Song song v6i viée sit dung dic trung thi gidc, gan ddy c6 mot s it cong trinh
nghién ctru tdn dung thoéng tin tir cac vin ban di kém video (vi du nhu tiéu dé, mé ta
hay céc thé tir khéa) nhim lam ting kha ning khai thac sy twong ddng gitra cac video.
Tuy nhién, c4c k¥ thuét dé thuc hién so khdp cac thong tin vin ban di kém video con
kha don gian va chua khai thac ndi dung ngit nghia that sy ciia chiing. Viéc tin dung
thong tin van ban di kém video s& that sy hiéu quéa khi chiing dwgc mé ta ding véi ndi
dung thét sy cia video. Tuy nhién, dir liéu video trén cac kénh video truc tuyén thuong
duoc tai 1én boi nhidu ngudi dung, cic thong tin van ban di kém video cling dugc
nguoi ding khai bdo. Trong thuc té, c6 thé vi nhitng muc dich riéng (vi du nhu thu
hit lugt xem) hodc do cam nhan chu quan, ngudi ding c6 thé moé ta cac thong tin vin
ban di kém khong ding v6i ndi dung thdt sy cua video. Trong nhiing truong hop
tuong tu nhu vy, viée khai thic ndi dung tir thong tin vin ban di kém video s& khong
that sy hiéu qua trong qua trinh so khép va gom cum video.

Bin chit ky thuit ciia giai phap hitu ich

Nhim tin dung thong tin hitu ich tir cac loai dic trung khic nhau cia dit liéu
video, giai phap da nghién ctru va phan tich dic diém cua ting loai dic trung, tir 46 dé
xuét st dung céc phuong phap phi hop dé rit trich thong tin trén tung loai déc trung

nhim ning cao hiéu qua so khép cling nhu chat lugng gom cum két qua tim kiém
video.

Muc tiéu cua giai phap gom cum két qua tim kiém video 1a gom cac video thudc
cing mot chit d& vao trong cing mot cum, nhdm gitip ngudi ding c6 thé xac dinh
dugc nhiing video ma ho quan tim mét cach dé dang hon thay vi phai “t6n cong”
duyét qua mdt danh sach phéng bao gdm nhidu video thudc nhidu cha dé dugc tron
lin v6éi nhau nhu diu ra cia cic cong cy tim kiém video hién nay (vi du nhu
YouTube, Google Video, ...). Thong qua két qua gom cum video truc quan, nguoi
ding c6 thé dinh huéng tim kiém mot cach nhanh chong va bd qua cac cum video
khong pht hop (dic biét trong nhitng trudng hop ngudi dung giri mot truy van qué
ngin hodc mdt truy vdn mo hd do tinh da nghia ctia tir khoa truy van).

Tu nhitng van @ con han ché cta cac cong trinh truéc do, giai phép da phan
tich wu diém cia timg loai ddc trung cu thd dé lam co s& cho viéc két hop da dic
trung. Giai phap dé xult két hop dic trung 4m thanh, dic trung thi gidc va thong tin
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vin ban di kém video d& biéu din ndi dung video mét cach ddy d nhit nhim lam
tang kha ning khai thac sy tuong ddng giita cac video tir d6 néng cao chét lwrong gom
cum video.

Phuong phap gom cum két qua tim kiém video trén céc kénh video true tuyén bao

gdm cac budce sau:

Thu thép dit liéu video: tap dit liéu video dugc thu thap tir két qua tim kiém video
trén cac kénh v1deo truc tuyen (vi du YouTube, Google Video). Cu thé, chiing t6i
stt dung phan mém mé ngudn mé TubeKlt dé tai du liéu video thyc tr YouTube
thong qua YouTube API. Khi yeu cau mét truy van (query), TubeKit s& gui yéu
cdu d6 dén YouTube va nhan vé mdt danh sich video twong g cung véi cac
thong tin vin ban di kém nhu tidu & (title), mé ta (description) va céc thé tir khda

(tags).

Trich xudt dic trung biéu dién video: Biéu dién n6i dung video thdng qua cic
déc trung nhu 4m thanh (audio), thi gidc (visual) hay thong tin vin ban di kém
video (textual). TUy theo dic diém cla timg loai dic trung, video dugc bidu didn
dué6i dang véc to dic trung da chiéu.

Tinh d6 tuong ty: DY tuong tu gitra cac video duge tinh bang khoang cach gitta
cac véc to dic trung dai dién ching. Cho hai video X va Y dugc dai dién béi hai
véc to dédc trung Vx = (xl, X2, wes Xn) VA& Vy = (V1, V2, «ovs yn) khoang cach giita chung
¢6 thé duge x4c dinh bing mot trong céc d6 do phd bién nhu L1 (Manhattan), 1.2
(Euclidean), Cosine.

L1:1a d9 do khoang cich co ban giita hai véc to. Khoang cach d giita hai véc to Vy
= (X1, X2, «es Xp) V& Vy = (¥1, Y2, ..., Yn) duoc xdc dinh nhu sau:
d(Vy, Vy) = Xiylx; — il

L2:1a d6 do dwgc st dung kha phd bién dé tinh khoang cach gifta hai véc to.
Khoang cach d giita hai véc to Vx = (X1, Xp, ..., Xp) V& Vy = (¥1, Y2, ..., Ya) dugc xéc
dinh nhu sau:

d(Vy, W) = Jxg — 32+ + O —y)2 = VI, (x; —

Cosine: la do do khoang cach gitta hai véc to dugc xdc dinh dua trén goc tao boi

gifta chiing. Khoang cach d gitta hai véc to Vyx = (XI, X25 wver Xn) VA Vy = (Y1, V2 ovos
Vu) duoc xac dinh nhu sau:
VxVy TR X X ¥

dVy, Vy) = =
V. Vy) vl vl JE}‘=1(xi)3x Jz?n(y,-)’
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Gia tri Cosine luén thudc doan [0,1]. Khéng gidng L1 hay L2, gla tri Cosine danh
gia t6t d6 twong dong gitra hai véc to khi chung chua duogc chudn héa gia tri. Do
do, Cosine phu hgp khi so khép video duge biéu dlen bang cach két hop nhiéu véc
to ddc trung v6i nhau (chdp nhén sw chénh léch vé gid tri gifta cac véc to).

- Gom cum: Ap dung thudt toén gom cum dit liéu dé thyc hién gom cum video
dwa trén do twong tur két hop da dic trung. Cu thé véi ddu vao 12 ma tran luru do
do tuong tu gifra cac video dugc tinh trude d6, du ra 13 cic cum video.

Mo ta vin tit hinh vé

Hinh 1: Minh hoa tryc quan dir liéu dau vao va diu ra cho bai todn gom cum két qua
tim kiém video tng véi tir khoa truy van “Aston”.

Hinh 2: M6 hinh két hop dic trung 4m thanh, dic trung thi gidc va thong tin vin ban
gidi quyét bai toan gom cum két qua tim kiém video.

Hinh 3: Mlnh hoa qua trinh tinh d¢ twong tw video dya trén dic trung 4m thanh (hé sb

phé tan sb Mel - MFCC) dugc biéu dién theo mé hinh tai dung tr (BoW — Bag of
Words).

Hinh 4: Minh hoa qua trinh tinh d6 twong tu video dya trén dic trung thi gidc bién dbi
c4c thudc tinh bit bién theo ty 1€ (SIFT — Scale Invariant Feature Transform) dugc biéu
dién theo m6 hinh BoW.

Hinh 5: Minh hoa qua trinh tinh d§ twong tu video dua trén thong tin vin ban di kém st
dung tir dién WordNet.

MG ta chi tiét giai phap hiru ich

Gidi phap bét dau tir viéc thu thap dit liéu video. Tap dir liéu video dugc thu thap
tir két qua tim kiém video trén cac kénh Vldeo truc tuyén (vi du YouTube, Google
Video). Gidi phap sir dung phin mém ma ngudn mé TubeKit dé tai dit licu video thuc
tr YouTube thdng qua giao dién ing dung YouTube (Youtube API). Khi yéu ciu mot
truy van (query), TubeKit s& giri yéu cdu d6 dén YouTube va nhén v& mot danh sach
video twong Ung clng véi cac thong tin vin ban di kém nhu tidu d@ (title), mo ta
(description) va cac thé tir khoa (tags). Sau d6, giai phap tién hanh gom cum két qua
tim kiém video trén cac kénh video truc tuyén théng qua 2 giai doan chinh:

Giai doan 1: Trich xuit dic trung biéu dién video va tinh do tuong tu video theo ting
loai dic trung.

- Dic trung 4m thanh (audio):

i)  Trich xuit audio tir video: video & dinh dang mp4 s& duge chuyén déi sang



iii)

iv)
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tap tin 4m thanh dang wmv dé xir Iy cho céc budc sau.

Rut trich déc trung 4m thanh: giai phdp st dung phuong phap dua vao hé sb
phé tan s6 Mel (MFCC - Mel-F requency Cepstral Coefficients) nhu 1a mot
loai dic trung am thanh duoc trich xuét tir video. K¥ thuat rat trich dic
trung 4m thanh dya trén viéc thuc hién bién ddi dé chuyén dir liéu 4m thanh
dau vao (tip tin 4m thanh tng v6i mbi video) vé thang do tin s§ Mel, k¥
thuat trich chon nay bao gém céc buéc bién dbi lién tiép, trong d6 dit liéu
d4u ra clia phép bién ddi nay s& 1am dit liéu ddu vao cho budc bién dbi tiép
theo. Tin hi€u 4m thanh dugc roi rac hda, bao gém cac mau lién tiép nhau
khi biéu dién trén méy tinh. Chung t6i thwc hién 1y mAu véi tn sb trong
khoang 300Hz-3700Hz, chia tin hiéu 4m thanh thanh cic doan nhd véi
25ms cho mdi khung hinh. Rit trich dic trung MFCC cho ta tdp dac trung
(biéu dién dang véc to) cho mi khung hinh. Nhu vy, mdi tap tin 4m thanh
s& dugc biéu dién boi mot tap hop tap cic véc to dic trung biéu didn cho
tirng khung hinh duoc chia.

Xay dung tir dién va biéu dién video: dua trén md hinh BoW (Bag of
Words), dic trung 4m thanh dugc biéu dién dudi dang tap cac véc to duoc
trich xuét tir tap dit liéu video s& dugc gom cum vao cac nhém (cluster),
mdi cluster img véi mot audio word (v& y nghia twong tu nhu word (tir)
trong xu Iy vin ban). Tap cac cluster ndy tao thanh mot tir dién. Sau khi rat
trich d3c trung 4m thanh & budc trude thi mdi video dugc biéu didn boi mot
tap céc véc to dic trung, & bude ndy mdi véc to dic trung s& dwoc gan vao
cluster gan nhét trong tir dién (dwa vao khoang cach mdi véc to dén céc tAm
cla céc cluster dai dién). Sau clng, mdi video s& dugc bidu dién boi mot
véc to dic trung véi s6 chidu trong tmg véi sé cluster (audio word) c6 trong
tir dién.

DJ twong tu gifta cac video dugec tinh dya trén khoang cach gitra cac véc to
dai dién ching.

- Ddc trung thi gidc (visual):

0y

Trich xuit khung hinh (frame): trung binh mdi video c6 24-25 khung hinh
/gidy. D& tranh su Lip lai ciia nhidu khung hinh twong tw nhau nén c&t mdi 2
gidy chiing t6i s& trich xuit mo6t khung hinh.

Rut trich ddc trung thi giac: pé taing d¢ chinh xac so khép video thi mot
trong nhitng yéu cdu quan trong 1a cic diém dic trung cuc bd (local
keypoint features) duge rut trich tir cdc khung hinh phai bat bién v6i nhimg
bién ddi vé do sang, ti 1¢ co gidn, phép xoay, .... Giai phap st dung md hinh
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bién ddi cac thude tinh bit bién theo ty 16 (SIFT - Scale Invariant Feature
Transform) bao gém céc bude chinh 1 phéat hién va mé ta cac diém dac
trung. Céc diém dic trung s& duoc phét hién va md ta trén tung frame cua
mdi video. Vi mbi dic trung, mot véc to 128 chidu duogc tao ra tir bd mo6 ta
SIFT. Nhu vy, mdi frame ctia video s& dugc biéu didn thanh mot tp céc
véc to dic trung 128 chiéu. Video dugc biéu dién bing tép hop tap cac véc
to didc trung biéu dién cho tirng khung hinh.

iiiy Xay dyng tir dién va biéu dién video: stt dung md hinh BoW dé xay dung tir
dién va biéu dién video tuong ty nhu qud trinh bidu dién video theo dic
trung 4m thanh. Mdi video s& dugc biéu din boi mot vée to dic trung voi
s& chidu tuong tmg véi s tir trong tir dién.

iv) D¢ tuong ty giita cac video dugc tinh dya trén khoang cach giita cic véc to
dai dién ching.

- Thong tin vin ban (textual):

« Tu tap dit lidu video céc thong tin vin ban nhu thanh phan tiéu d&, mé ta
hay céc the tir khéa dugc it trich dé xem xét ndi dung ngit nghia nhdm lam
tdng kha ning khai thac sy trong ddng giita cac video.

« Tinh d6 twong tu: thong tin van ban c6 ndi dung ¥ nghia twong tw nhau c6
thé dugc dién dat v6i nhiéu ngdn tir khac nhau. Do d6, giai phap d& xuét su
dung tr dién WordNet dé tinh do twong tu ngit nghia giita cac tir thé hién
trong thong tin van ban di kém video. WordNet 12 mdt co s& dit lidu tir vung
16n tiéng Anh. Trong WordNet, c4c tir dugc gom lai theo céc bd tir dong
nghia (synsets) thong qua méi quan hé ngit nghia giita ching va dugc td
chirc & dang cay phan cip. Do twong ty gifta cac thong tin van ban di kém
video s& dugc udc lugng dua trén d twong ty ngit nghia giita cac tir. DO
twong ty ngit nghia gifta cac tir dwge tinh theo khoang cach chidu dai va do
sdu clia ching dwgc td chirc trong tir dién WordNet dang cdy phéan cp.

Giai doan 2: Két hop d6 twong tw gifta cac video theo timg loai dic trung dugc tinh
toan & giai doan 1 va 4p dung thuét toan gom cum dé tién hanh gom cum video dua
trén d6 twong tw két hop da dic trung.

M3i video dugc biéu didn vdi cac dic trung vé thi giac, am thanh va van ban dugc xem
nhu mot ddi tugng cu thé. Do tuong tu két hop da dic trung giita hai video bét ky X va
Y duge tinh theo cong thirc sau:

Sim(X,Y) = a*Sim,;; X, Y)Y + B *Simg (X, V) + (1 —a— B) * Sim,,, (X, ¥)
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Trong do:

Sim(X, Y) 14 do twong tu gitta hai video X va Y,

Simy (X, V) 1a d6 trong ty gitta hai video X va Y theo dic trung thi giac.
Simgyq (X,¥) 1a d6 twong ty gifta hai video X va ¥ theo dic trung am thanh.
Simye. (X,Y) 12 36 twong tu giita hai video X va Y theo thong tin van ban di kém.

a,f € (0,1) 1a cac trong sb cua cac déc trung. Trong ) nay nhim nhén manh uu
thé cuia timg dic trung cu thé. Ching han nhu @ = 0.5, = 03, 1—a - f§=0.2
trong s6 & 16n hon cho théy ddc trung thi gidc dugc nhin manh.

Sau khi d§ twong tu giita cac video dugc tinh, thuit toan gom cum dit liéu dugc ap
dung dé thuc hién gom cum video v&i ddu vao 13 ma trdn luu d9 twong tu giita cac
video. Gidi phép sir dung thudt toan K-Medoids (mdt thuat todn gom cum phd bién) vi
dic diém cua thuat todn nay 1a chon céac ddi tuong cu thé dé lam trong tam cua cac cum
va d0 do khoang cach giita cac ddi tugng chi cin tinh mot 1in. Pidu nay la phu hgp véi
dau vao 1 do do tuong tu két hop da dic trung gifta cac video dugc xtr 1y tinh toan
trugce do.

Vi du thuce hién giai phép hitu ich

Vi du nhu véi truy van “Aston” dugc thuc hién tim kiém trén kénh YouTube thi
két qua tra vé& bao gdm nhidu video thudc céc chu d& khac nhau nhu: 4m nhac, bong da,
xe hoi, ... dugc tron 14n v6i nhau (xem Hinh 1). Piéu nay gay kho khin cho nguodi dung
khi x4c dinh video can tim. Nguoi diing phai “tdn cong” duyét qua mot danh séch két
qua tra v& dé tim dugc video phu hop. Trudng hop xau hon xay ra khi két qua cua céac
chii dé khéc 4p dao chu d& ma ngudi dung quan tdm. Trong kich ban nhu vay, viéc gom
cum két qua tim kiém video 12 cin thiét nhim gitip nguoi dung dé dang xac dinh video
can tim. Gia st voi truy van “Aston”, nguoi dung mudn tim kiém nhitng video lién
quan dén chu dé xe hoi nhung hau hét cac két qua tim kiém video tra v& lién quan dén
&m nhac, bong d4 va nhitng chi dé€ khéc. Khi d6, viéc gom cum két qua tim kiém video
theo c4c chii dé riéng biét s& gitip ngudi ding dinh huéng tim kiém mot cach d3 dang.

Hi€u qua/ lgi ich c6 thé dat dugc

Giai phap hitu ich ndy c6 thé dwgc trién khai trén cac kénh video truc tuyén phé
bién hién nay nhu YouTube, Google Video. Ung dung ctia né 13 gom cum céc két qua
tim kiém video trai rong & nhiéu muc do ngit nghia theo tirng chii d& cu thé tir d6 giup
ngudi dung xac dinh dugc video ma ho quan tdm mét cach nhanh chéng hon.

Ngoai ra, giai phap hitu ich nay cling duogc ing dung nhiéu trong thyc t&, dic biét
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1a trong linh vuc an ninh nhu t6 chitc gom cum céc video ¢6 chira cac ddi tugng tinh
nghi tir tdp dir li¢u video clia cic camera gidm sat, hay 1am buée tién xtr Iy cho céc hé
thong tim kiém video (d6i v6i co s& dir lidu 16n, video duoc t§ chirc theo céc cum,
nhém phuc vy cho muyc trich truy xuét nhanh két quéa tim kiém).
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YEU CAU BAO HO

1. Phuong phap gom cum két qua tim kiém video trén cac kénh video truc tuyén bao
gdm cac budc sau:

thu thép dit liéu video: tap dit lidu video dwoc thu thap tir két qua tim kiém video

trén cac kénh video truc tuyén;

trich xuat dic trung biu dién video: biéu dién nodi dung video thong qua cac

ddc trung nhu 4m thanh (audio), thi gidc (visual) hay thong tin vin ban di kém
video (textual); tuy theo dic diém cua ting loai dic trung, video dugc biéu dién
duéi dang véc to dic trung da chidu;

- tinh d9 twong tu: dya trén véc to dic trung dugc tao ra tir qua trinh trich xuit dic
trung biéu dién video, tinh dd twong tu gilta cac video dua trén khoang céch giira
céc véc to dic trung biéu dién ching nhdm wdce lugng @6 twong dong hay so khdp
hai video c6 twong tw nhau vé ndi dung hay khéng;

- gom cym: 4p dung thuat todn gom cum dit liéu dé thyc hién gom cum video dya
trén d6 twong tu ket hop da dic trung;

trong d6 khac biét & chd:

budc trich xuét dic trung biéu dién video va tinh d¢ twong tu theo dic trung 4m
thanh bao gom cac budc:

D

i)

iii)

trich xuit audio tir video: video & dinh dang mp4 s& duge chuyén doi sang
tap tin 4m thanh dang wmv dé xir Iy cho cac budc sau;

rut trich ddc trung 4m thanh: giai phap sit dung phuong phap dua vao hé sb
phé tin sé Mel (MFCC - Mel-Frequency Cepstral Coefficients) nhu 1a mot
loai dic trung 4m thanh duoc trich xuét tir video dua trén viéc thuc hién
bién d6i @ chuyén dir liéu 4m thanh ddu vao vé thang do tin s Mel; tin
hiéu 4m thanh dugc ri rac héa, bao gdbm cic miu lién tiép nhau khi biéu
dién trén may tinh; thyc hién 1y miu véi tn sé trong khoang 300Hz-
3700Hz, chia tin hi€u 4m thanh thanh cic doan nhd véi 25ms cho mdi
khung hinh; rat trich dic trung MFCC tao ra tip dic trung (biéu dién dang
véc to) cho mdi khung hinh; mi tap tin 4m thanh s& dugc bidu dién bai mot
tap hop tap céc véc to dic trung biéu dién cho ting khung hinh dugc chia;

x4y dung tir dién va bidu dién video: dua trén mo hinh tii dung tr (BoW),
dic trung 4m thanh duoc biéu dién dudi dang tip cac véc to dugc trich xuét
tr tap dir liéu video s& dugc gom cum vao céc cluster (nhém), mdi cluster
(g v6i mot tir audio; tip cac cluster ndy tao thanh mét tir dién; mdi véc to
ddc trung s& duge gan vao cluster gan nhét trong tir dién (dua vao khoang
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cach moi véc to dén cac tdm cua cac cluster dai dién); sau cling, mdi video
s€ dugc bicu dien boi mot véc to dic trung véi so chiéu twong ing voi so
cluster (tr audio) c6 trong tir dién;

iv)  d0 tuong ty gifta cac video dugc tinh dya trén khoang céach gitra cic véc to
dai dién ching;

budce trich xuat dic trung biéu dién video va tinh do tuong tu theo dac trung thi
giac bao gém céac budc :

i) trich xudt khung hinh (frame): dé tranh sy lap lai cia nhidu khung hinh
twong tw nhau nén cr mdi 2 gidy giai phap s& trich xuit mot khung hinh;

ii)  rat trich dic trung thi gidc: sitr dung md hinh bién ddi cac thudc tinh bit bién
theo ty 1€ (SIFT — Scale Invariant Feature Transform) dé phat hién va mé ta
cac diém dic trung trén timg khung hinh ctia mdi video; mdi khung hinh cua
video s& dugc biéu dién thanh mot tap cac vée to dic trung 128 chidu; video
dugc biéu dién bing tap hop tip cac véc to dic trung bidu dién cho timg
khung hinh;

iii) xAy dyng tir di€n va biéu dién video: st dung m6 hinh BoW dé xay dung tur
dién va biéu dién video; moi video dugc bi€u dién bdi médt véc to dic trung
vé&1i sO chi€u twong ing vai s6 tir trong tir dién;

iv)  do tuong tu gifta cac video dugc tinh dya trén khoang cach gifta cac véc to
dai dién ching;

buéc trich xult dic trung biéu dién video va tinh d6 twong ty theo thong tin vén
ban bao gém céc budc:

i)  tir tap dit li€u video céc thong tin vin ban nhu thanh phan tiéu d&, mé ta hay
cac thé tir khoa dugc rit trich dé xem xét ndi dung ngir nghia nham lam ting
kha nédng khai thac sy twong dong gitta cac video;

ii) tinh d9 twong tu: st dung tir dién WordNet dé tinh do twong tu ngit nghia
gifta céc tlr thé hién trong thong tin vin ban di kém video; cac tir dwgc gom
lai theo cac b tir ddng nghia (synsets) théng qua méi quan hé ngit nghia
gifta ching va dugc to chirc & dang cdy phan cép; d6 twong tw giita cac
thong tin van ban di kém video s& dugc wdc lugng dua trén d6 twong tu ngit
nghia gitta c4c tir dugc tinh theo khoang cach chiéu dai va do sdu cua trong
tir dién WordNet;

trong d6 budc gom cum thuc hién gom cum video dua trén d twong tu két hop da dic
trung gdm céc budc :
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i) tinh d twong tw két hop da dic trung giita hai video bt ky X va Y theo
cong thirc sau :

Sim(X,Y) = axSim,;;(X,Y) + B xSimg,,(X,¥) + (1 —a — ) * Sim,,.(X, V)
trong do:
Sim(X,Y) 1a 6 twong ty giita hai video X va Y;
Sirm,,;c(X,Y) 1a 40 twong tu giita hai video X va Y theo dic trung thi giac;
Simg,q(X,Y) 12 46 twong ty gifta hai video X va Y theo dic trung 4m thanh;
Sim,,,.(X,V) 12 d6 twong ty giita hai video X va Y theo thong tin van ban di kém;

@, € (0,1) 1 cac trong s6 clia cac ddc trung nhdm nhin manh wu thé coa tirng
dac trung cu thé;

i) st dung thuat toan K-Medoids dé thuc hién gom cum video v4i dau vao 1a
ma trén luu d9 twong tu gitra cac video.
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