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1. G:6i thiéu

Cung véi su phat trién manh mé cta céng nghé thong tin va truyén thong, video
sé di va dang trd thanh moét phan khéng thé thiéu ctia nhiéu tng dung. S8 luong di
liéu video tang nhanh ciing véi cac yéu cau ngay cang cao cua ngudi su dung gay ap luc
rat 13n dé1 vdi cac hé quan tri cd s6 dit 1iéu (CSDL) video. Né6i chung, viéc xay dung mét
hé gaan tri CSDL video ludn can dén cac ky thuat xi 1y dd liéu phic tap hon nhiéu so
vdi cac dit liéu da phuong tién khac nhu vdn ban, Am thanh, hay anh tinh. D61 véi dit
liéu video, viéc chi sé héa dit liéu dude xem 12 van dé quan trong [2, 12]. -

Trong nhiéu trudng hgp, viée luu tri video duédi dang céc clip 12 qua thé khéng
thuén tién cho cac yéu cdu duyét va truy van. Thuc té, viéc phan chia video thanh mét
chudi cac lia (shot, video shot) sé thuan tién cho viéc chi s& hoa dit liéu [4, 5, 7]. Lia la
mot don vi vat 1y cua dong video [2, 12, 21]. N6 gdbm mét tap hdp cac khung video ghi
dug: tit mot hoat dong camera don. Dé ¢6 thé biéu dién lai dit lidu video dudi dang cac
khoi dac trung (xdy dung dugc mot tap chi s6 cho CSDL video), trudc hét dong video
cin duge phan chia vé mat thoi gian thanh cac don vi. Nhu vay luén cin dén cac ky
thuit nham phat hién ranh gidi giita cac lia (xin goi tit 1a ki thuat PRL).

Cac ky thuat PRL hién nay dua trén cac dic tinh hinh anh mic thap cua video
giip phai mot s& khé khan do ching doi héi nhiéu tham s§ ddu vao va thuc hién xu ly
truc tiép 6 mite khung [1, 9, 17]. K§ thuat sit dung biéu d6 mau cin it nhat téi 3 gia tri
ngwng mau [6, 7, 23]. Ky thuat st dung ty s6 bién d8i canh cdn it nhit 6 gia tri
ngudng (3, 11, 18]. Viéc lua chon céac gia tri ngudng thich hgp phu thudc nhiéu vao ban
than ting video va anh hudng nhiéu téi két qua.

Bén canh dé cing da c6 mot s6 nghién citu nham vao cac dic tinh hinh anh mic
cao cua video. Cac khai niém canh (scene) va chudi (day video, sequence) dugc xem la
nhing don vi logic ctia dong video. Canh cé thé hidu 1a mét tap hop céc lia lién ké vé
khing gian va thoi gian. Cac canh cing mang dén mot nghia nao d6 dudc nhém vao
thanh mét chudi... Hién mét sé cdu tric da mic nham vao cac dac tinh video miic cao
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[13, 19, 22], da dat két qua trong viéc xay dung cdc mé hinh cdu tric cia hé thong phan
cip ndi dung ngi nghia dong video. Cac nghién citu nay tap trung vao van dé md hinh
héa nham thiét ké& ciu tric phan cdp tdt nhat cho viéc biéu dién lai néi dung video. Tuy
nhién viéc dua ra cac ky thuat tu ddng hoa viéc xay dung cac ciu tric dé con nhiéu han
ché [10, 14, 16].

Mot trong nhing khé khan 16n nhit cua cac ky thuat PRL la phai dé1 mat véi
tinh lién tuc theo thai gian cua déng video. Cac khung video trong mét lia thudng noi
dung ¢6 tinh tuong quan cao va cac khung lan can nhau thi rat gidng nhau. Hau hét cac
phuong phap PRL dang tdn tai dua trén két qua do su thay d6i néi dung gitia cac
khung lién ké. Va thudng st dung cac gia tri ngudng (d6i khi ding ca cac ngudng thich
nghi) [1, 12] dé ra quyét dinh vé ranh gidi lia. Theo @5 moi su khac nhau nhé hon
ngudng déu duge coi 1a do su bién d6i vé thoi gian trong mot lia va duong nhién cac
khung d6 van thudc vé cung mét lia. Khéng nén nham lan giita su khac nhau vé néi
dung hinh anh va su khac nhau do tinh lién tuc thoi gian caa chudi video. Su bién déi
trong mot lia c6 thé do nhiéu nguyén nhan (su di chuyén cta camera va cac déi tugng,
cac hiéu tng bién tap...). Ching c6 thé tao nén gia tri khac nhau giia hai khung 1é6n
hon ngudng va sé dan dén 16i trong PRL [20, 21].

Péi véi hé thong ciac camera quan sat, dong video ¢6 tinh thdi gian thuc cao va
CSDL cua chiing ciing cAn dudc t6 chitc phu hgp dé phuc vu cho cac yéu cau duyét va
truy van riéng. Déc biét 12 cic yéu ciu vé tim ki€m, phat hién su xuat hién hay bién di
cua d6i tuong va nhan dang doi tuong. Nhu vay nay sinh yéu cdu vé viéc phan chia cac
dong video thanh cac canh dua trén co s6 néi dung cua ching (chi s6 hoa di liéu video
dua vao ndi dung). Ngoai ra do dic tinh di chuyén clia camera yéu cAu phai ¢6 cac bién
phap tranh nham lan trong PRL.

Bai bao dé xuit ky thuat PRL dua trén viéc danh d&u dudng di chuyén camera
qua vang nén cua video, hay danh d4u ving nén, cung véi cac k§ thuat nham giam
nhidu dé tang kha ning phat hién chinh xac ranh gidi cac lia.

2. Ky thuat danh ddu vang nén nham phat hién ranh gigi lia

2.1 Co sd ly thuyét
K§ thuat PRL nay dua trén hai co s6 sau:

1) Lua chon cac viing dac biét trén cac khung anh video dé danh dau dudng di
chuyén ctia camera nhim tang hiéu qua cho thuat toan so sanh giita cac khung trong PRL;

2) Van dung ky thuat nén anh theo phuong phip Thip Gauss (Gaussian
Pyramid) [8, 11, 15] dé giam nhod kich thuéc anh phuc vu cho PRL.

Tap chi Khoa hoc PHQGHN, KHTN & CN, T XXil, S6°2, 2006
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Khi mét lia dude thuc hién ti mot hoat déng camera, theo vét di chuyén cta
camera la mot cach dé xac dinh ranh giéi gitta cac lia. C6 thé lam duge viéc nay bing
cach danh dau vung nén trong cac khung video. Ving nén (VNC) dude dinh nghia nhu
hinh 1. Li do chon VNC trong cac khung video c6 dang chit IT: (i) truéc hét 1a do phan
day cia mot khung thudng 1a phan thé hién cac d8i tugng hay con goi 1a viing can canh,
hay vang déi tugng (VDT); (ii) viing nén chit nhat nhd trén dinh phan anh chuyén doéng
ngang cua camera; (iii) hai ¢ot trai/ phai phan 4nh chuyén déng doc cia camera. Két
hgp gitta viing dinh va cac ¢t ¢6 thé vach ra chuyén dong bat ky theo huéng dudng chéo.

Hinh 1. Ving nén cé dinh

Dua trén cach xac dinh ving nén, ching t6i thay c6 thé thuc hién ki thuat PRL
thong quan viéc xac dinh mitc d6 phan biét VNC cua hai khung lién ké. M#c du dé phic
tap cua thuat toan cé tang, nhung bu lai phuong phap nay lai té ra hiéu qua trén cac
phuong dién sau:

1) S6 luong phép so sanh giam do kich thuée ving cidn so sanh khéng phai 1a toan
bé khung.

2) Giam dudc phat hién sai dang ké so véi mét s6 phuong phap khac do céc bién
phap loc nhiéu (muc 3.1) va phan biét kha t6t dugc tinh lién tuc thdi gian cua dong
video véi cac chuyén déng cua camera va/hoidc ddi tugng.

Tup chi Khoa hoe PHOGHN, KHTN & CN, T.XXIl, 842, 2006
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Dé so sanh cac viing nén thuan tién, nén st dung cac hinh da dudc chuyén dang
bang cach kéo thang VNC. Vung nén kéo thing cia VNC dude goi la viing nén chuyén
déi (ki hiéu 1a VNCD); va né 1a mdét mang cac pixel hai chiéu, nhu trong hinh 2.

Hinh 2. Viing nén chuyén déi

Trong k¥ thuat nén anh s6, phuong phap Thap Gauss c6 tac dung lam giam nho
kich thudc anh trén ca hai phuong dién (i) d6 phan giai; va (i1) téc dd 14y mau. Xult
phat tit mét anh gdéc, qua moét sé 1an lap loc dai thap, méi lan sé nhan duge moét anh da
duge giam nhd. Bo loc duge thidt k& dé tinh trung binh cuc bo ¢ trong s6 trén cac ciia sb
mau pixel (cAc nhan sinh) dua trén cac dap ng xung hai chiéu rat gan véi dudng cong
Gauss. Cac nhan sinh chinh 1a cac tich chap Gauss, thudng dude chon dé1 xiing, vi du
(5x5) pixel hodc (16x16) pixel. Néu xép chéng ciac anh nhan dudc sé c6 mot ciu tric
hinh thap. Mdi mét pixel d tAng trén cua thap sé 1a két qua tinh trung binh theo cach
ké trén cta cita s6 mau d tang dudi.

Bang cach van dung phuong phap Thap Gauss, trong d6 st dung tich chap Gauss
]a mét clta sé mau thich nghi (bién d6i) dé chuyén mot VNCD hai chiéu thanh mét ddy
cac pixel (ki hiéu la dayPixel) va cudi ciing sé chuyén thanh mot pixel don (ki higu la
«dPixel). Ky thuat nay dudc minh hoa nhu trong hinh 3. Theo hinh vé, mét VNCD 13 x 5
sé dude giam lan lugt theo nhiéu budc. Trudc hét 5 pixel trong tiung cot duge giam
thanh 1 pixel va VNCD sé chuyén thanh mét day 13 pixel. Sau d6 dayPixel nay sé giam
thanh dPixel, ky hiéu la dPixel' " (dPixel ving nén cua khung thi i). Kich thuéc cua
VNCD duge tinh nhu sau:

Gia su kich thudce cua khung 1a r va ¢; cia VNCD 1a w va L; cua VDT la h va b
(hinh 1). Trude hét cin udc luong cac tham s6 nay la w', L'va ', b'. Chon w' bing
10% chiu rong cua khung, titc la w' = | ¢/ 10 |. Gia tri nay duge chon theo kinh
nghiém st dung cac clip video. Kich thugc d6 1a dt 16n dé bao phtt VNC va VDT. Tu w',
¢6 thé tinh dudc cac gia tri khac nhu sau: b'=c¢-2. w'; h'=r-w'; va L'=c+2. h'. Van
dung phuong phap Thap Gauss, kich thude cia VNCD phai nim trong tap kich thudc
sau: {1, 5, 13, 29, 61, 125, ...}. Theo vi du minh hoa, vdi ky thuit nay sé giam dugc 5
pixel xuéng 1, 13 xudng 5, 29 xudng 13.... Néi chung, phan ti thi j (s) trong tap nay
dugc tinh theo:

ol véi j=1, 2,3, ... (1)
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dPixel )
i L =13 pixel —p 1 pixel T
§ dayPixel (XXX XYY Y]
é w = 5 pixel —Pp 1 pixel T
Eﬁ--—-----------.-----------l'-----—---------.------------.----..-.--.----Jl
: 0000000000000 :
N 0000000000000 :
: Vidu ie0o00000000000 |w=5!
! VNCD (13x 5) pixel 1000000000000 0
: 0000000000000
' e 3]
. "
L=13

Hinh 3. Vi du dayPixel va dPixel

St dung tap kich thudc nay, cac gia tri thich hgp cho w 1a trong tap ma gan nhat
vdi w'. S8 gan nhat nay dudc xac dinh : trudc hét tinh j = 2 + log, (wl1+3)/6). Thay thé
gi4 tri j nay vao (1) sé nhan dudec w mong muén. Tudng tu cé thé tinh duge L. Két qua
cua phuong phap gin ding nay minh hoa trén bang 1. Vi du véi ¢=160, nhan duge w!|
= | 160/ 10| = 16, gia tri j tuong dng la 3. Thay j vao (1) nhan dudc gia tri thich hgp
cua w la 13.

h,b,w,L' | Gidtriginnhat | = H,bwlL
1,2 1 1
3,4,...8 5 3
9, 10, ..., 20 13 13
21,22, 14 29 29
45, 46, ..., 92 61 61

Bang 1. Thi du minh hoa

2.2 Thudt toan

Thuat toan st dung dayPixel va dPixel d& PRL thé hién trén hinh 4. Hai giai
doan ddu thuong dude sit dung dé kiém tra nhanh cho nhiing trudng hgp ré rang. Chi
khi nao khong phat hién dugde méi sit dung dén giai doan 3. Thuat toadn duge mé ta chi
tiét nhu sau:

1) Giai doan 1 - So sanh pixel: Mot pixel trong mdi VNC dudc so véi pixel & cing
vi tri va mot s& pixel 1an can (Vungp) trong VNC cta khung lién ké né. Néu tdng s&
pixel trong hai VNC khéc nhau Khacp nhé hon mét gia tri ngudng (Khacp < Nguongp),
hai khung tuong tng véi hai VNC coi nhu cuing mét lia va xét t6i khung tiép theo.
Ngudc lai, sé chuyén téi giai doan 2.

2) Giai doan 2 - So sanh dPixel: Xét dén su khac nhau cua 2 dPixel cua hai
khung. Néu su khac nhau cua gia tri dPixel 14 Khacd nho hon mot gia tri ngudng

Tap chi Khoa hoc DHQGHN, KHTN & CN, T.XXI1, 862, 2006
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(Khacd < Nguongd), hai khung coi nhu cing mdt lia va sé xét t6i khung tiép theo.
Ngude lai sé chuyén sang giai doan tiép theo.

Khacp >= Nguongp

Giai doan hacd < Nguongd
So sinh dPixel

Khacd >= Nguongd
Giai doag 3
pmax <w pmax >=w

So sanh dayPixel

\4

Cé ranh gi6i lia Khong ¢6 ranh gidi lia

Hinh 4. Thuat toan

3) Giai doan 3 - So sanh dayPixel: Tinh toan xem hai khung chia sé bao nhiéu
phin nén chung. Hai dayPixel dudc so sanh bang cach dich ching di theo chiéu ngugc
lai (hinh 5). M&i budc dich 1a mét pixel va sé tinh duge s6 diém khdp nhau p tudng {ing
(s6 cac gia tri khép nhau lién tiép p cua dayPixel cua khung i (dayPixeli) va cia khung
i-1 (dayPixeli-1)). Vi du trong budc dich dau tién, gia tri pixel dau tién cua dayPixeli
dudc so sanh v6i gia tri pixel cudi m caa dayPixeli-1. Giai doan nay két thic khi ma gia
tri pixel cudi m cuia dayPixeli duge so vdi gia tri pixel dau tién cta dayPixeli-1. Néu sd
cuc dai cua tit ca cac gia tri diém khép (pmax) 16n hon chiéu réng cia VNC (w), hai
khung coi nhu cing mot lia va sé xét téi khung tiép theo. Nguge lai, da phat hién ra
mét chuyén déi lia gitta hai khung.

—_
Huémg dich
123 m
dayPixeii-1) L11 1 D I
[%1 11 2o 111 ] dayPixeli
3
2 ¢ m
a. Budc dich ddu tién Hudng dich
Huéng dich
12 3 m
Huéng dich TTT ... TT 1 dayPixeli-1)
e g

daybied (T o T11
123

b. Budc dich cudi cing
Hinh 5. Budc dich dau tién va cudi cung clia dayPixel

Dé ting téc d xu 1y khi thuc hién cac phép toan so sanh pixel, dPixel, dayPixel,
c6 ap dung cac kj thuat nang cao hiéu qua phan doan video ma céc tac gia da dé xuat
[12].

Tap chi Khoa hoc PHQGHN, KHTN & CN, T .XXII, S6'2, 2006
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3. M3 rong ky thuat phat hién ranh giéi lia

Phan nay dé cap huéng md réng ki thuat PRL, cho phép han ché cac sai sét trong
viéc phan doan.

3.1 Lua chon cdc géc ving nén dé loc nhiéu

Ky thuat PRL mé ta ¢ trén két hop cac khung ¢6 mau trung binh ctia ving nén
giong nhau vao cung mét canh [8]. V& mit ngit nghia, k§ thuat nay phat hién mét su
kién xuat hién ¢ cing mét vi tri. Néu két qua chinh x4c né sé budc quan trong trong
quéa trinh chi s6 hoa va cha thich di liéu video. Do d6 né chua that su hoan hao trong
mot sd truong hop sau:

(Hinh 6a)

|«
[
(Hinh 6b)
Hinh 6. Lua chon cac vung géc nén cla khung video

1) Truong hgp 1: Néu mot déi tugng dot nhién xuit hién trong ving nén (vi du c6
can canh hodc cac d6i tudng di chuyén ngang qua camera), cac khung nay c6 thé dude
chia nham vao cac canh khac nhau;

2) Truong hgp 2: Néu ving nén cua hai lia khac nhau ngau nhién giéng nhau,
nhung chung chia cac d6i tugng khac nhau & nhitng vi tri khic nhau, cac khung nay cé
thé dudc chia nhdm vao cing mét canh;

3) Truong hgp 3: Néu vung nén khac nhau kha nhiéu nhung cac déi tugng chinh
la giéng nhau (vi du trong mot loat khung ma cung mét ngudi nhung di lai tit mét vi tri
nay tdi mot vi tri khac), nhitng khung d6 ¢6 thé duge chia nham vao cac canh khac
nhau.

Trong trudng hdp 1, cac d6i tugng xuat hién nhu vay dugdc xem la nhiéu. Trong
hai trudng hop sau, viing nén dude coi 1a nhidu. Viéc phat hién ra ving nhiéu 1a khé
khan, vi tri ciia né bién ddi theo cac canh. Tuy nhién cin thiét phai c6 cac giai phap
giam nhiéu, chi sit dung cac théng tin ding trong ciac khung video dé tang muc dd
chinh xac cua phan doan.

Tap chi Khoa hoc DPHQGHN, KHTN & CN, T.XX1l, S6'2, 2006
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Trong mdi khung video ¢é thé nhan thdy ring cac phan trung tdm cua VNC 1a rat
nhay véi nhiéu. Déc biét trong cac trudng hop ngit canh vi su di chuyén ctua déi tugng
vao VNC hodc d6t ngdt xuat hién va banh truéng vé kich thudce (can canh). Bing viéc
chon tinh toan thém cac ving géc cia VNC (hinh 6), sé ¢6 thém cac thong tin dé loc
nhiéu, giam duge phin doan sai. Ngoai s do gia tri mau trung binh x4p xi cia toan bod
VNCD la dPixel, con tinh thém cic giad tri tuong dng cho géc trai va géc phai
(dPixelTrai va dPixelPhai).

Kich thuéc cua cac vung géc (hinh 6.a) va phan kéo théng cua né (hinh 6.b), véi
do dai lg va chiéu cao hg dudc xac dinh:

lg=2xhg+w (2)
Theo yéu cau cua phudng phap Thap Gauss, Ig phai 14 mot trong céc gia tri trong
tap S xac dinh theo biéu thic (1). Trong tap nay chon lg 14 s& d4u tién 16n hon w. Sau
do6 xac dinh hg theo lg:
hg=(g-w)/2 (3)
Cac tinh toan trén duge thuc hién cho méi mat phdng mau R, G va B trong mé
hinh mau RGB [11].
3.2 Sit dung dPixelTrai va dPixelPhai nhu b6 loc nhiéu

Trong thuat toan da trinh bay (ii), bé sung thém giai doan 4 dé loc nhiéu. Sau khi
da thuc hién xong giai doan 3 va phat hién ra hai khung i va j ¢c6 kha nang 14 mét ranh
gidi gita hai lia.

Diat KhacTrai va KhacPhai 1a cac su khac nhau cta hai gia tri dPixelTrai va cua
hai gia tri dPixelPhai gita hai khung i va . Chung dudc tinh nhu sau:
100 *|\dPixelTrai, — dPixelTrai /i

an
(%)
256

Tuong tu tinh duge KhacPhai. Tu d6 xac dinh dudc gia tri khac nhau nhé nhét
KhacGoc:

KhacTrai=

4)

KhacGoc =min (K hacTrai, KhacPhai ) (5)

Né&u KhacGoc 16n hon 10% gia tri khac nhau cta cac dPixel ¢6 thé c6, lic nay thuc
su xuit hién mét ranh giéi lia giita hai khung i va j. Ngudc lai, hai khung coi nhu nam
cung trong mot lia.

4. K&t qua thuc nghiém

Trong thuc nghiém ching t6i da chon cac gia tri ngudng la: Vungd=24, Nguongd=
Nguongp=10%. Hinh 7 minh hoa cac ngét canh khi cé su xuat hién va bi€n mat cua doi
tuong video (con ngudi), xay ra giita cac khung £786 va k787 va giita cac khung 2830 va
k831 dugc phat hién dita trén ky thuat danh dau viang nén. Néu khéng ¢ cac bién phap

Tap chi Khoa hoc PHQGHN, KHTN & CN, T.XXII, $6'2, 2006



Mot ky thuat chi s6 héa ty dong dir lieu Video dua trén danh ddu viing nén 9

loc nhiéu thi sé c6 su phat hién nham thém cac ranh giéi lia gida cac khung 2804 va
k805 va gitta cac khung k825 va k826 (mic du thuc t€ ching van thudc vé cung méot
lia), vi thay d6i VNC vuot ngudng cho phép do ¢ su chuyén déng ctia d6i tuong video.

k786 k787 k788

k825 k826 k829 k830 k831
Hinh 7. Vi du minh hoa cac ngat canh dua trén su kién; hinh Van miéu Quéc tir giam
5. K&t luan

Ky thuat PRL trinh bay trén to ra hiéu qua trong viéc phan doan cac lia trong
dong did liéu kich thude 16n, do cac camera thu nhan. N6 1a ¢d s6 tét cho viée phan doan
cic canh video dua trén noi dung. Day 1a budc quan trong trong qua trinh chi sd hoa va
chu thich dit liéu video. Mic du thuc t&€ khong gidm duge nhiéu s6 phép so sanh do phai
thuec hién cac giai doan kha phic tap trong thuit todn, nhung nho cac ky thuat loc
nhiéu va qua mot sd giai doan so sanh nén hiéu qua PRL la kha cao. Trong kho di liéu
thu duge ciia cac camera quan sat, ngoai nhu cdu truy van dit liéu theo thdi gian, viée
ngat canh dua trén su xuat hién ho#c bién mat cta cic d6i tugng video 1a cd sd cho cac
cAu truy van theo su kién va cao hon 12 nhan dang cic déi tugng. Bai bao con md ra
huéng xay dung hé théng phan cip cac canh video dua trén cac két qua PRL ké trén
lam co sd cho viée chi s hoa tu dong dit liéu video.
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A TRACKING BACKGROUND-BASED AUTOMATIC TECHNIQUE
FOR INDEXING VIDEO DATA

Luong Xuan Cuong'”, Do Xuan Tien”, Po Trung Tuan®
‘D Military Technic Academy
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In general, the process of design and construction of database for video data is
more complex and difficult than for other multimedia data, such as text, sound or still
image. In order to represent video data and quickly retrieve them, it is necessary to
arrange a technicque allowing to indexing video data. Because of the richness and
structure complexity of video data, the video indexing is usually challenge. In recent
years, existing video data segmentation techniques based on low-level visual properties
faced certain difficulty; therefore the approach of combining low-level visual properties
with semantic content of video in segmentation and indexing video data is interesting.
The paper aims at a shot boundary detection technique that based on tracking the
camera motion through the background areas in the video frame (background
tracking). We also proposed some steps to discard noise and to reduce the false
segmentation to increase the accuracy of the video stream segmentation into shots. To
building index set based on video content, video stream should segment into scenes
that bases on results of proposed shot boundary detection technique. This technique
have a more significant influence on the quality of the segmentation result when video
frames are recorded by camera whilst it is moving. The experimental results have been
applied to indexing for video databases of observational camera systems.
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