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Abstract. Nowadays, digital video documents are stored and grown in the number and the size.
Therefore, it requires more efficient management techniques that allow retrieving visual information
in an efficient way. Manual management is not appropriate for a huge volume data as that of digital
video data, so a trend of research is rapidly developing for automatically classificating digital video
data based on content.

Following this trend, in this paper, we represent a method for automatically analysing structure
of digital video data to generate the table of content (ToC) and the index table. Basing on that
structure we can automatically enrich firstly video data with semantic labels.

We solve this problem by studying the decomposition of the video sequence into elementary
segments, then merging them into hierarchical diagram based on Binary Partition Tree and finally
generating the ToC and the index table from binary partition tree.

We experimented on the sports video, documentary video, and the results showed that ToC and
the index table contained many useful information for retrieving visual information more efficiently.

Based on this structure, we can:

+ Retrieve visual information.

+ Browse following the structure of video documents.

+ Filter the content of video documents.

Tém tat. Hién nay dir liéu video s6 dwoc luru tritr va phét trién véi s6 lrong ngay cang ting. Vi
vay dan dén mét nhu ciu 1 cdn ¢6 mot cach thitc quén 1y hiru hiéu hon dé phuc vu viéc truy tim
théng tin. Viéc quan 1y bang phirong phép thi cong sé khong con thich hop déi véi lwong dir lieu
cuc lén nhir video s6, do dé hién nay ton tai mét hudng nghién ciru dang phat trién manh mé nham
dép tmg viéc phan loai tur dong dir lieu video s6 dua vao ndi dung.

Niam trong xu hwréng dé, bai bdo trinh bay mét phirong phép gitip phan tich tuw déng ciu tric
clia dir liéu video s6 nhim tao ra ban muc luc va chi muc cho dit liéu video 6, 1am ¢ s& dé c6 thé
di xa hon nita trong viéc tu dong lam gidu thém théng tin bang cdch gan nhan nglr nghia vao ciu
tric dugc rat trich.

Bai toian duwoc tiép cAn bang viéc dau tién 1a phan tich tur dong video s6 thanh cic doan co sé,
sau dé nhém chiing lai theo mét so d6 phan cdp dua vao cAy nhi phan va cudi cling 1a rit gon cay
dé tao bang muc luc va chi muc.

Két qua duoc thir nghiém trén cdc doan video vé thé thao, tin tirc thoi sur, két qua cho thay
bédng muc luc va chi muc chita dung nhiéu théng tin ¢é ¥ nghia gitp viéc truy tim thoéng tin hiéu
qué hon. Dua trén dic td nay, ching ta c6 theé:

+ Truy tim thong tin.
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+ Duyét theo cau tric cia tai liéu.

+ Loc noéi dung twong tng véi cac dac trung.

1. GIOT THIEU

Dit lieu hinh anh 13 mét dang dit liéu dac biét, con ngudi ¢é dwoc may man lén 1a ¢é the
nhan biét va hieu ching ma hau nhw khong can dién dich. Tuy nhién ho lai khong biét dwoc
tai sao ho lai lam dwoc dieu nay. Khi dang dir lieu nay dwoc s6 héa thi viec thiét ké cac giai
thuat dé mdy tinh cé thé truy tim ching dwa vio noi dung la cong viéc day thir thach va thi
vi. Mot trong nhirng thir thach chinh 1a viéc 1ap hé ngan cach gitra mot beén la cac diac trung
cap thap ctia anh ma cu thé 1a gid tri mau tai di€m dnh va mot bén 1 ngit nghia cia anh.

Bai bdo trinh bay mot phan viéc trong cong doan tién xir Iy cia qué trinh truy tim thong
tin thi gidc diyra vao néi dung.

Véi trinh do khoa hoc ky thuat hién nay, chiing ta khong nén doi hdi mot phwong phap
van nang 4p dung dwoc cho moi doan video véi du loai noi dung, vi vay ching toi manh dan
dé xuat mot phwong phép giip tu dong it trich cau tric doan video dwéi dang bang muc
luc va chi muc dua trén dac trung mau va dic trung chuyén dong, diéu nay cé s moé phoéng
gan giong v4i bang muc luc va chi muc cia mot cudn sach. Véi dir lieu nhap 1a doan video
thi chiing t6i cho két xuat 1a bang muc luc va chi muc cia doan video dé, diéu nay cling phit
hop véi xu hwédng Iwu trir dic ta noi dung cia chuan lwu triv MPEG-7.

So do téng quét cla qua trinh tw dong tao bang muc luc va chi muc: Phan doan tuan tuw
— Tao cau tric phan cap — Tao bang muc luc va chi muc.

2. PHAN POAN TUAN TU'

2.1. Pinh nghia vé doan co’ s&

Poan co s& 1a doan bao gom cac khung hinh lién tiép nhau theo thoi gian dwoc gigi han
gitra hai chuyén canh.

Hai dang chuyén canh thwong dwoc khio sat trong doan video: Chuyén canh tirc thi va
chuyén canh tiém tién.

Véi dinh nghia nay doan co sé& thuomg mang mot noi dung riéng biét, lam co s& cho céc
buée phan tich cau tric doan video s6 & cap doé cao hon.

2.2. Phuong phép tim doan co’ s&

Viéc tim bién gii han cia doan co s& dua vao dic tinh vé do bién thién vé mau sic khong
16m gitta cac khung hinh trong doan co s& va do bién thién dang ké tai cac bién cia doan co
SO

Céac phwong phap tim doan co so thuong dung:

+ Phwong phép so sanh diém anh.

+ Phuwong phép so sanh khéi diém anh.

+ Phuwong phép so sanh lwoc dd6 mau toan cuc.

+ Phwong phép so sdnh lroc do mau cuc bo.

Céc phwong phap nay dua vao do do twong tw gitra cdc khung hinh ké nhau, khi do do
nay vuot mot ngwong cho trude thi bién cia doan co s& sé duoc xdc lap.
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2.2.1. Phuong phdp dwa vao so sinh diém dnh

Dai lrong duwoc dung dé phat hién bién cia doan co s& 1a do do s sai biét gitta 2 khung
hinh lién ti€p nhau tai thoi diém ¢, goi 1a FD(t) (d6i v6i dnh do xdm) va FD™*(t) (déi véi
anh mau).

N7y

1 & mau 1 ’ C;
FDy =111 — I, FD(t) = IZO;;WDt(%’;y)L FD™(t) = §;|FD (t)]

Gidi thuat nay phat hién chuyén canh khi dé do sai biét gitta hai khung hinh virot qui
mot nguwong cho trude.

Khuyét diém cia phwong phap nay 14 khong déi phé dwoc véi hai hién twong thwong gip
trong doan video 13 suir dich chuyén cia déi twong va su dich chuyén ctia camera.

2.2.2. Phuong phdp dwa vao so sinh hroc d6 mav toan cuc

Pai lwrong dwoce diung dé phét hién bién cia doan co s& 1a do do su sai khac gitta 2 Iwoc
d6 mau trong 2 khung hinh lién ti€p nhau tai thoi diem ¢ va ¢+ 1, goi 13 HD™*(1):

M
1
HD™(0) = S [ im] — B(on)
m=1

Gidi thuat nay phéat hién chuyén canh khi HD™*(t) virot qui mot ngwdng cho truée.
Uu diém cia phwong phap nay la déi phé dwoc véi 2 hién twong thuong gap trong doan
video la s dich chuyén cia déi tirong va su dich chuyén ctia camera.

2.3. Phuong phap dé xuét

Tuy nhién trong thue t&, cdc chuyén canh tiém tién thay doi tir tir noéi dung cia doan
video va do d6 ¢6 thé xuat hién dao dong bé trén dwdmg cong thé hién sai biét gitta cdc khung
hinh (PCSB). Ngoai ra noi dung ctia doan co so ¢ thé thay doi nhanh chéng véi mot s6 1y
do nhu s di chuyén nhanh camera, su dich chuyén cic déi twong 16n, den chép... va do dé
c6 thé xudt hién cdc dinh cé gia tri 16n trén DPCSB khong twong ing véi chuyén canh.

Vi vay néu chi cdc dinh cé gid tri 16n trén duwong cong dwoc wu tién phat hién dé tranh
phét hién dw thi cdc chuyén canh tiém tién sé bi bé qua. Ngwoc lai, wu tién phat hién chuyén
canh tiém tién sé dan dén phat hién dw. Bai bdo da khic phuc van dé nay dwa trén 3 buéc
co ban.

Buéc 1, dung phwong phéap lrge do tw twong quan mau dé xay dung PCSB. (Phuong
phap nay gitip khac phuc khuyét diém cia hai phwong phédp trén trong viéc ¢é xét dén yéu
t6 khong gian trong trong phan bé mau va déi phé duwoc véi s dich chuyén cia déi twong
va str dich chuyén cia camera).

Buéc 2, tién hanh phan doan DCSB, str dung todn tir phi tuyén hinh théi hoc nham loai
bét cac dinh dnh hudng dén viéc phan doan dur nhung van bdo toan dwoc cdc dinh thuc cho
chuyén canh titc thi va tiém tién. Trong budce nay, chap nhan phat hién dw. Muc dich 1a tao
tap cdc doan gan véi doan co sd.

Da s6 cac phwong phép truyen théng thir phan doan dudmg cong tir quan diém chuyén
canh. Puong cong duge do tim dé xic dinh céc dinh dwa vio ngudng (titc la do tim theo
chiéu doc ciia PCSB va doan co s& dugc xéc dinh nhw la phan gitra cdc dinh nay).
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Khuyét diém xdy ra la: néu ngudng qua bé thi xdy ra tinh trang phét hién dw va néu
nguwdng qua lén thi xdy ra tinh trang phat hién thiéu. Gidi quyét van de nay bang cich ding
céc todn tir hinh théi hoc téc dong vao DCSB cé tdc dung nhw loc phi tuyén nham bam sét
hinh ddng dwong cong dé do tim doan co s& theo chieu ngang két hop véi chieu doc trén
bCSB.

Buéc 3, tién hanh phéat hién cic doan co s& bang gidi thuat Watershed va ghép néi céc
doan co s& ¢6 do twong dong cao va do di biet thap nham loai b6t cdc phat hién duw & Buéc
2.

Cdc bude ciua qua trinh tim doan co so:
Budc 1: Tao dwong do thi phan biét khung hinh bang cach tinh d6 do twong tu gitta céc
khung hinh theo lwgc d6 tur twong quan mau:

1 M D
— M Z Z ‘Ct+1[m,d] _Ct[mdey

m=1d=1
Cile,d] =
Tow—1Ty—1 ILi—11y-1 D néu (EI(x/?/y/)/:Q(I(wlyy/):c )
Z Z Z ZZ va (@', y) — (z,y)|| = ) néu Q(I(x,y)) = ¢ |
I, I = = =0 /=0 d=1

néu khéc
@ 1a ham dinh lvong mau.

biéu chiing ta mong mudn la dwdmng do thi cé gid tri bé trong doan co s& vi gia tri 16n &
bién doan co s&. Nhung thuc té lai phitc tap hon, dwomg d6 thi thuwong cé gia tri bé trong
doan chuyén canh tir tir v& cé gid tri 16n tai gitta doan co s& tai céc cdnh cé s dich chuyén
nhanh cia camera, cia doi twong kich thudce 16m.
Buéc 2: Loc duomg do thi dé loai cac dinh am va céc dinh dwong cé gid tri bé nhung van
bao toan céc dinh dwong cé gia tri lém. Gom cic budec:

+ Loc céc dinh thadp (dinh am) bang todn ti phi tuyén hinh thai hoc nhung van gitr dwroc
cac dinh cao.

+ Loai bét mot s6 dinh (dinh dwong) c6 gia tri bé bang toan tir phi tuyén hinh théi hoc.
Buéc 3: Tim céc doan co s& va néi ghép. Gom céc bude:

+ Xéc dinh vi tri di€ém mam trén DCSB.

+ Tir diém mam, lan rong dé loai bét céc dinh dwong thap theo gidi thuat phan doan
Watershed nham néi ghép cdc doan co s& bi phan céch cac dinh do.

+ N&i ghép céc doan co s& cé do twong dong cao va do di biét thap.

3. XAY DUNG CAY NHI PHAN

Day la giai doan chuan bi cho giai doan xay dung bang muc luc va chi muc, giai doan nay
gom cdc budc sau:
Buéc 1: Tao lién két 1an can.

Cé hai dang lien két 1an can la liéen két cho bang muc luc va lién két cho bang chi muc.
Lién két lan can cho bang muc luc chiu s rang budc theo chiéu thdi gian va lién két 1an can
cho bang chi muc khong chiu s rang budc nay.
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Lién két 1an can cho bng muc luc Lién két 1an cin cho bang chi muc

Khodng céach gitra cdc nit 14 trong lién két dwoc xdc dinh nhu sau.
Chon céc dic trung mau va dac trung chuyén dong:

Pac trung mau:

+ Lwgc do mau trung binh cia doan co s&

1 N—-1
he = (g (0] s by (M= 1)), R ] = 5 ¢lml,
t=0
N 13 s6 khung hinh trong doan co s&, M s6 6 mau dinh lwong.
+ Anh trung binh cia doan co s&
N—-1 N—-1 N—-1
mau —h —=s =i —h 1 —s 1 s i 1 ;
Is :<Is7ls7ls>7 Is:N I?: Isiﬁ It: Is:N It'
t=0 t=0 t=0
Dic trung chuyén dong:
+ Lwoc do chuyén dong trung binh cia doan co s&
d d d d 1
Ry = (0], e B D = 1), R [d] = N1 ),
t=0

N 14 s6 khung hinh trong doan co s&, D la s6 vecto dich chuyén.

+ Anh chuyén dong trung binh cia doan co s&

N—
-— —X —Y —Y 1
Mg= (Mg, Mg), M EMtX| — |MY .
=0



PHAN TICH TU BONG DU LIEU VIDEO 80 ...

Pdc trung cia nut ld:
T mau —FTmau

F(l) =A{hs 1

J— d —_
s hi mg: Ms}'
Khodng cdch gitra hai nut ld:

Gid str niit 14 gom céc N dic trung:

F(l) = {F (1), ..., En(D)},

N-1

Alay 1) = > wid(Fy(la), Fi(ly)),
2
Z w; = 1

Buéc 2: Xay dung cay nhi phan.
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Chon 2 niit ¢6 khodng cach bé nhat trong day lién két dé tao nén nit méi. So do lién két:

3 2 1 4
BB

Day lién két lan can ban dau

ls—lzmpﬁ“m

Két qud sau khi lién két hai nit ¢é khodng cach bé nhat

Buwéce 3: Cap nhat lien két va khoang cich gitra nit méi va cli trong lién két.
Gid sir xét cap ndt khong la nit 14 n, va ny,

Ng = {l()y ey lpfl}y ny — {l()y ey qul}
Khoang cdch gitra hai ndt khong 1a nit 14 dwoc xdc dinh nhu sau:

d(”m nb) - {dmin<na7 nb): dmax(”a; 7’Lb)}7
dmax(T0a, ) = max{d(l;, 1;), lieng, Ligng, i£[0...p — 1], i[0...g — 1] },

dmin(1a, ) = min{d(l;, 1;), lieng, Lieng, i2[0...p — 1],42[0...g — 1]},

EE O]
i

Két qua sau khi cap nhat lién két va khoang gitra nit méi va cil

Buwéc 4: Lap lai bude 2 cho dén khi tat ca cac nit déu dwoc xi 1y.

Sau cing ching ta c¢é dwoc cay nhi phan lién két cac doan co s& duwra vao mirc do twong

tu gitta cdc doan co sé.
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Két qud cia giai doan xay dung cay nhi phan

4. XAY DUNG BANG MUC LUC VA CHI THI

Xay dung bang muc luc va chi muc tir cdy phan hoach nhi phan. Nit can loai bd dua
trén tiéu chuan xét do twong dong va di biét véi nit cha. Trong qué trinh tao cay nhi phan,
ta co:

N1t p; duoc tao lap va duwoc lién két 2 gid tri: dimin (e, 7p), dmax(12e, 7).

N1t n; dwgc tao lap va duoc lien két 2 gid tri: dmin(ct, ¢p), dmax(ce; ¢p).

[dmin,dmax]

[dmin,dmax]
Cay nhi phan

Gia str nit n 1a con cia nit p, xét hai dai lwong:

&oo—dn \
Apin(p,n) = 7“2” D0 the hién su twong dong gitra nut p va nit n.
min
dbpax — d, o e e, s
Amax(p,m) = — HaX " thé hién su di biét gitra nit p va nit n.
max

Nt n dwoc loai bd néu: Ay < &€ va Apax < 2.

Khi nit 7 bi loai bd, nit con cia niit n 13 nit ¢ khong bi mat di ma dwoc lien két trd lai
véi mit p. Sau buéce nay, chiéu sau clia cay nhi phan ban dau dwoc gidm ddng ké va ta cé
mot cau tric cady méi goi 1a cay phan hoach nhi phan, véi cdc niit khong 14 chira cic doan co
s& véi do twong dong cao va do di biét thap.

5. KET QUA THUC NGHIEM

Chiing t6i chon thir nghiém trén cdc doan video trong giai béng da Euro 2004, véi 10 doan
video, moi doan 45 phiit.

Mb hinh mau dwoc chon 13 moé hinh mau HSI, véi 12 thanh phan H, 3 thanh phan S, 3
thanh phan I, tdp mau dwoc diing gom 108 mau.

Tap [D] = {1,3,5,7} la tap cdc khodng cdch dwoc dung trong trich dac trung tu twong
quan mau cda cdc khung hinh.

Chiing téi st dung hai dai lwrong: do chinh xdc va do trung thwe dé danh gid tinh hiéu
qué cia heé thong.

Do chinh xdc = S6 doan co s& tim dwoc ding / S6 doan co s& tim dugec.

Do trung thuc = S6 doan co s& tim dwoc ding / Tong s6 doan co s& thue cé.



PHAN TfCH TU BONG DU LIEU VIDEO SO ... 45

Bdng 1
Poan Phuong phép luge d6 mau Phuong phép luge d6 mau toan Phuong phép luge dd tu tuong
video toan cuc + ngudng toan cuc + gidi thuit Watershed quan mau + gidi thuit
cuc Watershed
S8 b6 b6 S6 b6 Do trung S8 P6 chinh b6
doan chinh trung doan chinh thuc doan xdc trung
co sé xdc thuc co sé xdc (%) co sé (%) thue
tim (%) (%) tim (%) tim (%)
dugc dugc dugc
Video 1 450 83 76 450 89 82 473 92 89
Video 2 412 85 72 463 88 84 480 91 90
Video 3 389 86 70 434 90 82 460 90 87
Video 4 426 82 77 442 87 85 457 89 90
Video 5 465 87 75 478 91 81 519 92 89
Video 6 372 85 80 367 89 83 390 90 89
Video 7 378 82 75 374 90 82 402 92 90
Video 8 415 84 80 401 90 83 429 91 90
Video 9 470 87 79 486 88 83 510 90 89
Video 10 421 85 81 410 89 83 430 92 90

Poan video 1: Tran khai mac Hy Lap - Bo Dao Nha (Hiép 1)
Poan video 2: Tran khai mac Hy Lap - Bo Dao Nha (Hiép 2)
Poan video 3: Tran chung két Hy Lap - Bo Dao Nha (Hiep 1)
Poan video 4: Tran chung két Hy Lap - Bo Dao Nha (Hiep 2)
Poan video 5: Tran ban két Bo Pao Nha - Ha Lan (Hiép 1)
Poan video 6: Tran ban két Bo Pao Nha - Ha Lan (Hiép 2)
Poan video 7: Tran ban két Hy Lap - Tiép Khac (Hiep 1)
Poan video 8: Tran ban két Hy Lap - Tiép Khac (Hiep 2)
Poan video 9: Tran vong loai Phép - Anh (Hiép 1)

Poan video 10: Tran vong loai Phép - Anh (Hiép 2)

Két qua phan doan theo thoi gian nhw bang 1.

6. KET LUAN VA HUONG PHAT TRIEN

Muc dich chinh ctia bai bdo nay nham trinh bay phwong phap phan tich cdu tric noéi dung
doan video 56 vé&i két xuat 14 cay phan hoach nhi phan cho bang muc luc va bang chi muc.
Tl mot doan video s6 v&i lwrong dir liéu tho rat 16n, ching ta rit ra dwoc mot cau tric gon
nhe (muc luc va chi muc), trén co s& dé cé thé chi dong ho tro viec tim kiém théng tin hiéu
qud hon véi cdc thao tdc tim kiém, loc, duyét.

Véi trinh d6 khoa hoc ky thuat hién tai, ching ta chwa thé cé dwoc mot cong cu phan
tich cau tric video s6 phit hop véi moi thé loai. Tuy nhién trong mét s6 dang néi dung dic
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thi ¢6 the thich tng dwoc, chang han nhwr cdc doan video ve thé thao, tin titc thoi su,...
Trong cac bai bdo tiép theo, chiing téi s& phét trién thém & cdc diém sau:

+ Tim kiém gidi thuat phan doan video thanh cdc doan co s& véi do chinh xédc cao hon.
+ Tim kiém céc dic trung gitip cho viéc tao cay phan hoach nhi phan hiru hiéu hon.

+ Chuyén doi dang két xuat cia cay phan hoach nhi phan sang dang dic ta hinh thitc

tién loi hom cho viéc tra cttu, chang han nhw dwéi dang XML ho#c lwu trit dwéi dang cay

thu muc trén thiét bi lru trir.

[1]

+ Gén nhan ngir nghia vao két xuat cuoi.
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