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Abstract. Preparing video data is an important step in the construction of digital video databases.
This work demands segmenting a video sequence into shots, which are basic meaning units of video
data. In this paper, a method to prepare video data is proposed consisting of a shot boundary
detection technique on the basis of tracking camera motion through the background areas to the
video frame (background tracking) and of some other steps to discard noise and to reduce false
segmentation for increasing the accuracy of the video stream segmentation. Measures to be taken to
overcome the problem of object’s and camera’s motion are proposed and an enhanced algorithm for
segmenting video data is also reported.

Tém tit. Chuan bi dit liéu video 1& mot buéc quan trong trong qué trinh xay dung co s& dit liéu
(CSDL) video s5. N6 luén yéu ciu phéan chia chudi video thanh céc lia (shot), 1a don vi co ban ¢6
nghia cda dir liéu video. Bai bdo dé xudt moét phwong phap chuan bi dit liéu video, bao gém: ky
thuat phat hién gianh gi6i gitta céc lia video dyra trén danh dau ving nén cida cic khung video, mot
s6 bién phdp gidm nhiéu va cdc phéat hién sai nham ting kha ning phan chia mot cdch chinh xdc
dong video; mot s6 bién phéap khic phuc van dé chuyén dong cia camera va doi tirong; thuat todn
cho phép nang cao khd ning phan doan dwr liéu video.

1. DPAT VAN BE

Trong moi trwromg da phwrong tién, dir licu video 1a mot dang dir liéu dac biét véi nhirng
dic tinh noi bat nhwr kich thwée 16m, noi dung ngit nghia triru twong, ¢6 cdc quan hé khong
gian - thoi gian, toc do dong dir liéu cao... Hién nay nhu cau st dung video ngay cang tang
cao, doi hdi phai xay dung cdc CSDL video. Qué trinh thiét ké va xay dung cac CSDL video
doi héi rat nhiéu cong doan phitc tap. Mot trong nhing bwée rat quan trong la chuan bi di
licu. Khéc véi loai dir liéu truyén thong (dir liéu s6, van ban), do dic tinh ddc biét ciia minh,
mo hinh héa dir liéu video luon dwoc dat ra nhw mot yéu cau tién quyét. Mo hinh héa dir
liéu video lién quan dén van dé trinh bay dir litu video, dé 1a viée thiét ké tém tat mitc cao
cla video tho, tao diéu kién cho cdc hoat dong khac nhwr chén, bién tap, chi s6 héa, duyét va
truy van dir liéu video. Vi vay, mo hinh héa dir liéu video thudng 1a viéc lam dau tién cia
qué trinh chuan bi dit liéu video. Hau hét cdc qué trinh chuan bi dit liéu doi hoi di liéu video
can dwoc phan chia theo thoi gian thanh céc doan co s& c6 nghia. Sau dé 1a cédc bude tém
tat mitc cao, chi so héa...
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1.1. Mo hinh héa dur liéu

Phan doan di liéu video theo thoi gian nham muc dich phan chia dong video lién tuc
thanh cdc don vi co s& ¢ ¥ nghia la cdc lia (shot) hodc cdc canh (scene). Trong d6, lia dwoc
coi 1a mot don vi vat 1y ciia dong video. N6 1a mot tap hop céc khung video lién tiép thu
dwoc tir mot hoat dong camera don. Nhw vay gitta cidc khung cé sir lién tuc vé méat khong
gian-thoi gian. Trong khi cdnh lai dwge hiéu 13 mot don vi logic (vé mat ngir nghia) clia dong
video. Céanh c6 thé gom mot hodc mot s6 lia cé s lién quan vé mit khong gian va/hodc thoi
gian ciing mang dén mot nglr nghia nao d6. Phan doan video thire chat 1a phét hién trong
mot chudi video (sequence) gianh gidi gitta cac lia hodc cdc cdnh. Céc ky thuat phan doan
dit liéu video c6 thé chia ra thanh nhiéu 16p, tiy theo viéc hra chon (i) cdc ddc trung cia
video d€ so sénh, (ii) cdc phwong phéap so sanh, (iii) d6i twong video thire hién phan doan.
Céc ky thuat phan doan dir liéu video chu yéu dwa vao noi dung hinh anh - am thanh cia
video, thirc hién do dac su khac nhau giira cic khung dé€ phét hién gianh giéi gitta cac lia (cic
chuyén lia).

1.2. Muc dich cia bai béo

Bai bdo trinh bay mot phwong phap chuan bi dit liéu video da dwoc sit dung cho xay
dung CSDL video trong cdc hé thong camera gidm sit an ninh. Cdc hé thong nay st dung
nhiéu loai camera: loai dimg yén quan sat trong mot khong gian ¢d dinh; loai chuyén dong
véi nhiéu kiéu quét, quay, zoom... khéc nhau. Dong dir liéu video thu duoc tir hé théng
camera quan sat chiu dnh hwdng cia chuyén dong ciia camera va/hodc déi twong. D liéu
video trong cdc hé thong nay cé cdc dic diém riéng: s6 lwong di liéu 1ém; cau tric di liéu
theo chuan riéng; dong video ¢ phan anh cdc chuyén dong phitc tap; yéu cau xay dung mo
hinh dir liéu riéng; cdc yéu cau truy van, tim kiém ddi twong video 13 chi yéu. Do dé can
chii y nhiéu dén chudn bi dit liéu trude khi thu thap dir litu vao CSDL. Trong dé dac biét
nham vao mot s6 ky thuat méi va céc bién phép cai tién nham nang cao hiéu qua phan doan
dw liéu video. Céc phan tiép theo cia bai bdo trinh bay mot s6 gidi phap: (i) Phwong phép
phét hién cat lia dwa trén ddnh dau ving nén.

(ii) Khic phuc vdn dé chuyén dong cia camera va doi tiwong.
(ili) Nang cao hiéu qua phan doan video.

2. PHUONG PHAP PHAT HIEN CAT LIA
DUA TREN PANH DAU VUNG NEN

2.1. Cu thé héa yéu ciu cda van de

Mot dong video gom n khung (f1, fa, ..., fn) 6 thé xem nhw mot chudi cédc khung anh
tinh (frame) néi tiép nhau va cuomg do séng cia mot diém dnh ciing 13 mot ham cia thoi
gian f(x,y,t). Cac chuyén lia thé hién da cé mot su thay déi nao d6 cia khong gian va/hoic
thoi gian gitta cac lia ([4]). C6 hai loai chuyén lia 1a céc cat lia (chuyén lia dot ngot) va céc
chuyén lia tir tir.

Céc thuat todn phét hién cat lia déu cé chung muc dich 1a phét hién tinh khong lién tuc
thoi gian trong noi dung hinh dnh cia mot chudi video. Trong dé van dé then chot 1a chon
dac tinh (céc dac tinh) dé biéu dién ndi dung hinh anh. Pic tinh dwoc chon can bicu thi
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céc thuoc tinh giong nhau néu céc anh ndm trong ciing mot lia, nhung sé thay doi 1o rét néu
ching nam trong cac lia khac nhau.

Hién nay da cé mot s6 thuat todn phat hién cat lia ([2,7,11]), nhu cdc thuat toin dua
trén so sénh & mitc pixel; thuat todn dwa trén so sanh dac tinh mau, biéu dé mau; cc thuat
toan dwa trén dac tinh canh; cdc thuat todn duwa trén chuyén dong cia d6i twong; céc thuat
toan dira trén cdc tham s cia video nén; ngoai ra, con c6 mot s6 phwong phap nham vao
céc dac tinh hinh anh mitc cao cia video...

Céc téc gid da dé xudt mot phuwong phap phat
hién gianh giéi lia (PRL) ([9]) dwa trén viéc dédnh
ddu duong di chuyén camera qua ving nén khung
video, cling v6i cdc ki thuat nham gidm nhiéu dé
tang kha ning phat hién chinh xdc gianh giéi céc
lia. Ky thuat PRL nay dwa trén hai co s& sau:

1. Lua chon céc vung dac biét trén cdc khung anh

video dé danh dau dwomg di chuyén cia camera |
nham ting hiéu qua cho thuat toan so sdnh gitra v [©) B0 we
cac khung trong PRL;

2. Van dung ky thuat nén anh theo phuong phap @ G B v

Thép Gauss (Gaussian Pyramid) [6, 8] d€ gidm nhd

kich thwéc anh phuc vu cho PRL. ffe——9
Khi mot lia dwoce thue hién tir mot hoat dong A—

. ~ N ~ ’ <
camera, theo vét di chuyén cia camera la mot cdch Hinh 1. Ving nén c6 dinh

dé xac dinh gianh giGi giita cic lia. C6 thé lam
dwoc viéc nay bang cdch ddanh dau vimg nén trong céc khung video. Ving nén (VNC) dwoc
dinh nghia nhw Hinh 1. Li do chon VNC trong céc khung video ¢6 dang chir 7: (i) trude hét
la do phan ddy ctia mot khung thuromg 1a phan thé hién céc ddi tirong hay con goi 1a viing
can canh, hay ving d6i twong (VDT); (i) viing nén chit nhat nhé trén dinh phan d4nh chuyén
dong ngang cta camera; (iii) hai cot trdi/ phai phdn d4nh chuyén dong doc clia camera. Két
hop gitta ving dinh va cdc cot ¢6 thé vach ra chuyén dong bat ky theo hwéng dirdong chéo.
Dura trén cach xdc dinh viing nén, ta ¢é thé thire hién ki thuat PRL thong qua viéc xac
dinh mitc dd phan biét VNC cia hai khung lién ké. Mic du do phitc tap cia thuat todn cé
tang, nhung bu lai phuong phép nay lai té ra hiéu qua trén cdc phuong dién sau:
1. S6 lwong phép so sénh gidm do kich thude viing can so sénh khong phai 1a toan bo khung.
2. Gidm dwoc phéat hién sai ddng ké so véi mot s6 phwong phiap khac do céc bién phéap loc
nhiéu (Muc 3.1) va phan biét kha t6t dwoc tinh lién tuc thoi gian cia dong video véi cdce
chuyén dong cia camera va/hodc ddi twong.
DE tién so sanh céc ving nén, nén st dung cdc hinh chuyén dang do kéo thing VNC.
Ving nén kéo thang cia VNC dugce goi la vimg nén chuyén doi (ki hiéu 1a VNCD); va né la
mot mang céc pixel hai chiéu, nhw trong Hinh 2.

¢«<——h < h——

~
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L

Hinh 2. Ving nén chuyén doi
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Dé so sanh noi dung hai viing nén, trong moét s§ truomg hop can dua vao viée so sanh
trung binh cia ching. Ching toi da dung phwong phéap Thap Gauss, quen thudc trong ki
thuat nén anh. N6 cho phép chuyén mot VNCD hai chieu thanh mot day céc pixel (ki hiéu
13 dayPixel) va cudi cling sé chuyén thanh mot pixel don (ki hiéu 1a dPixel). Theo hinh 2,
ving rong L*w sé& dwoc chia thanh cédc cita s0; qua mot s6 Ian ap dung phwong phép nay,
tinh dwoc day cac pixel dic trung cho trung binh mau, dé tinh dPixel.

2.2. Thuat toan

Thuét toan st dung dayPixel va dPixel dé PRL thé hién trén hinh 3. Hai giai doan dau

thiromg diroc stt dung dé kiém tra nhanh cho nhitng trirong hop 1o rang. Chi khi nao khong
phat hién duge méi sir dung dén giai doan 3. Thuat todn dwoc mo ta chi tiét nhu sau:
Giai doan 1. So sanh pixel: Mot pixel trong moi VNC dwoce so véi pixel & cliing vi trf va mot
s6 pixel 1an can (Vungp) trong VNC cia khung lién ké né. Néu tong s6 pixel trong hai VNC
khac nhau Khacp nho hon mot gia tri nguong (Khacp < Nguongp), hai khung twong tng
v6i hai VNC coi nhur cling mot lia va xét t&i khung tiép theo. Nguoc lai, sang giai doan 2.

Khocp < Nguongp
Sosanh pExel

Khoep »= Nguongp

So somh dPixef

Khaed »= Ngeongd

PRI >= W
Sosinhday Piw [

hd

Coranh pici lia Khong co ranh goilia

Hinh 3. Mo ta thuat todn

2. Giai doan 2. So sdnh cdc trung binh mau dPixel: Néu s khdc nhau cia dPixel cia hai
khung (goi la Khacd) chwa vwot qua ngwong (Khacd < N guongd), hai khung coi nhw cting
mot lia va sé xét téi khung tiép theo. Nguoc lai, sang giai doan sau.

Céac nguong N guongp va N guongd dwge chon theo kinh nghiém; tiuy theo noi dung video.
Chang han khi xit i dit liéu vé thong tin quang cdo, Nguongp = 0,15, N guongd = 0, 20.
Giai doan 3. So sanh dayPizel: Tinh toin xem hai khung chia sé bao nhiéu phan nén chung.
Hai dayPizel dwoc so sanh bang cach dich ching di theo chiéu ngiroc lai nhw trén hinh 4. Moi
bwéc dich 1a mot pixel va sé tinh dwoc s6 diém khép nhau p tirong ing (s6 céc gia tri khép
nhau lién tiép p cia dayPixel cia khung i (dayPizeli) va cia khung i — 1 (dayPizeli-1)).
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Vi du trong buée dich dau tién, gid tri pixel dau tién cia dayPizeli dwgc so sdnh véi gid tri
pixel cudi m cia dayPizeli-1. Giai doan nay két thic khi gia tri pixel cudi m cia dayPizeli
dugce so véi gid tri pixel dau cia dayPizeli-1. Néu s6 cue dai cia tit cd cdc gid tri diém
khép (pmaz) 16m hon chiéu rong cia VNC (w), hai khung coi nhur cing mot lia va sé xét tGi
khung tiép theo. Nguwoc lai, da phéat hién mot chuyén déi lia gitta hai khung.

—
Hudnyg dich
12 3 m
iy LLLL v 111
LL1] D TT 1] dwoeiin
T2 m
e
a. Bude dich ddu tién Huon gdich
Huongdich
123 T > m
Hudnyg dich LI ... T TT] darPixeli-1)
-4
dayPiwa!illlll raran I T3
T2 3 m

b. Budc dichc udi ciing
Hinh 4. Bwéc dich dau tién va cudi ciing cia dayPixel
2.3. Bién phéap loc nhiéu

Trong mo6i khung video c6 thé
nhan thdy rang cdc phan trung tam
cia VNC la rdt nhay véi nhiéu. Dac
biét trong céc trrong hop ngat canh

vi su di chuyén cia ddi tuwong vao
VNC hodc dot ngot xuat hién va
banh trudng veé kich thwde (can canh).

Bang viéc chon tinh todn thém céc
ving goc cua VNC nhu trén Hinh
5, sé c6 thém cédc thong tin dé loc
nhiéu, gidm dwoc phan doan sai.
Ngoai s6 do gid tri mau trung binh
xap xi cia toan bd VNCD 1a d Pixel,
con tinh thém céc gia tri twong tng I i | |
cho géc trai va géc phai (dPizelT'rai Hinh 5. Lwa chon cdc ving géc nén cia khung video
va dPixel Pha).

Trong thuat todn da trinh bay (ii), bo sung thém Giai doan 4 dé loc nhiéu. Sau khi da

thire hién xong Giai doan 3 va phét hién ra hai khung 7 va j ¢é kha nang 14 mot gianh gidi
gitra hai lia. Pat KhacTrai va KhacPhai 1a cdc sw khdc nhau cia hai gid tri dPizelTrai va
cia hai giad tri dPixel Phai gitra hai khung 7 va j. Chiing dugce tinh nhw sau
100|d Pixzel Phai; — dPizel Phai,| %

2n

KhacTrai = (1)

trong d6, n 1a s6 bit mau, & day ta chon n = 8.
Twong tu tinh dwge KhacPhai. Tt d6 x4c dinh dwoc gid tri khac nhau nhé nhat KhacGoc
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KhacGoc = min(K hacT'rai, K hacPhai). (2)

Néu KhacGoc 16n hon 10% gié tri khac nhau cia cic dPizel c6 thé c6, lic nay thue su
xuat hién mot gianh giéi lia gitta hai khung 4 va j. Ngwoc lai, hai khung coi nhw nam cung
trong mot lia.

3. TINH CHINH DU LIEU, XU LY CHUYEN PONG
CUA DOI TUONG VA CAMERA

3.1. Tém tit thuét toan

Hién nay, ky thuat phat hién cat lia

da dat duoc cdc két qua kha tot. Ngwoc Batn=t

lai, k¥ thuat phat hién chuyén lia phitc ,L

tap van gdp phai rat nhiéu khé khan. Cha Khungtnthah mothél |
Nguyén nhan chinh 14 do khé ¢6 thé phan ®ucsc kndl b
biét chinh x4c nhing thay déi noi dung *

N b ’ SA A ~
hinh anh trong cac khung lién ké do chuyén Xic dnhe huyé ndange o

lia va do chuyén dong ctia camera va céc mo 1kh o

doi twong gay ra. Chung toi cling da de ]

xudt mot phrong phép khic phuc van Diing & ctinh ca nh @& do sy
~ » ~ s < e gBngnhausau khlds ba

dé chuyén dong cua camera va doi tuwong chuyEndénge ho md 1 khal

trong phét hién cac chuyén lia video ([3, 10]). v

Thuat toan dua trén so sanh cac dac . .
. . . Kéthop cac phé pdo

/ N s ~ J N

tinh toan cuc cé thé khac phuc van dé
~ A ) N N

chuyén dong cua camera va d6i twgng, do

ddi twong toan cuc it thay doi. P&i véi Kibrg

Halllacé

trueomg hop hai lia ¢é cac dac tinh toan khicnhaudiisn
~ [N s A~ z .

cuc thé hién céc thuoc tinh giong nhau

nhung lai ¢6 bé tri khong gian khéc nhau, v

N . e ~ 7 ’ v 2 B
can chia khoi dé so sanh cdc dac tinh Phat his nmét citlla glira Halkhungfn-1vafnnim trong
) ‘ \ ’ , khung -1 va fn ciing mi tlla
cua cic vung twong ing trong cac khung.
Phuwong phédp nay loai trir sy khac nhau
3> Batn=nt ’-

sinh ra bdi chuyén dong trude khi tinh

todn sai léch gitra hai khung. Nhu vay |

sy khac nhau ndo d6 con lai trong néi Hinh 6. Céc bwde phat hien cit lia

dung hinh anh chi 1& do mot cat lia gay

nén. Hai lia n6i nhau bdi mot chuyén lia

¢6 thé c6 phan bé mau va/hoic b tri khong gian khéc nhau. Do dé mot thay doi trong b
trf cAu triic ciia mot dnh thromg bicu thi s khong lién tuc hinh anh. Céc déc tinh canh phan
anh nhiéu vé cau tric trong mot anh, nghia 14 phan bd cac canh trong hai khung nam & gianh
gi¢i lia sé rat khac nhau. Tw twdng chinh cia phwong phap 1a sit dung sy tirong quan cia
céc ddc tinh canh gitta cdc ving twong tng dé do sw gidng nhau noi dung hinh anh gitta hai
khung. Phwong phép diroc mé ta tém tat nhir Hinh 4. Vi moi cap khung trong chudi video,
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khung thit nhat f,,_; dwoc chia thanh cdc khéi bang mot liwdi deu. Sau d6 do s giong nhau
gitra moi cap khung bang cach so sanh céc dic tinh canh trong moi khoi. Bude tiép theo 1a
wée lwong chuyén dong cho moi khéi gitra hai khung dé bit sy khéc nhau sinh ra bdi chuyén
dong cia camera va doi tuong.

Nhw vay s khdc nhau con lai trong noi dung hinh anh cia cip khung sé chi 1a két qua
clia moOt cat lia. Moi khéi trong khung thit nhat sé lam mau dé tim céc khoi khép véi né
trong mot ving lan can xung quanh khdéi twong ting véi né trong khung thit hai f,,. Vi tri
ctia khoi khép nhat sé xdce dinh do dich chuyén cia moi khéi gitra hai khung, tir dé tinh mot
s6 do sur giong nhau dé bu chuyén dong. Str dung mot ham d6 khép gitta hai khéi xdc dinh
hé s6 twong quan gitra ching. Gid tri hé s6 twong quan lén nhat dwoc sit dung lam s6 do
khép 6 dinh véi moi khéi. Hai khung thudce vé cting mot lia phan bo khong gian ciia céac dac
tinh canh sé giong nhau va khép ¢ dinh véi da s6 cde khéi 16n sé bidu thi mot khép tot.
Néu phan 16m céc khép khong tot sé cho thay phan bo khong gian ciia cde diac tinh canh bi
thay doi, biéu hién sé c¢6 mot cat lia. Két hop s6 do khép 6 dinh cia tat ca cdc khéi sé cho
mot s6 do su giong nhau cho moi cap khung. Budc cudi cling 14 st dung s6 do giong nhau
nay dé quyét dinh su xudt hién cla mot cit lia.

3.2. Chia kh&i cho c4dc khung nhim b1 chuyén dong

Buée dau tién trong phurong phap 1a wée lwong chuyén dong cho maéi khéi gitra hai khung
dé loai trir st khdc nhau sinh ra bdi cdc chuyén dong. Giad thiét rang khung anh gom céc
khéi dich chuyén va chuyén dong trong moi khéi pixel 1a khong thay doi. Theo d6 khéi thit
i1a z;(€) trong khung f,,_1 dwoc lam mau nhw 14 mot phién ban dwoc dich di cia mot khoi
cung kich thuéce z;(€) trong khung f,, nhu sau

2i(§) = xj(€+d) (3)

trong d6 & 1a vecto toa do khong gian va d 1a vecto dich chuyén xdc dinh nho tim vi trf cia
khéi khép nhét trong 1an can khéi twong ng trong khung f,. Gia st z; dwoce bicu dién dwéi
dang mot ma tran cic diém anh trong khong gian roi rac 2-D, thi cdc vecto toa do khong
gian € va cdc vecto dich chuyén d ¢6 thé durgce biéu dién dudi dang cdc ma tran cot trong
mat phang xy. Cac thuat toin khép khéi bién doi tuy theo tiéu chuan khép va phirong phap
tim kiém.

DPon gidn nhit 14 phwong phép do sy giong nhau gitra cdc mau mirc xam chira trong x;(€)
véi mot khoi cé kha nang khép nhét trong f, ([1]). Cac phwong phép do thwomg tinh tong
sai lech tuyét déi hodc tong sai léch binh phuwong. Dua vao z;(€) va y;(€), & day y;(€) 1a mot
khoi 1an can khoi twong ing trong khung f,,, tirong quan cia hai ham 2-D dwoc dinh nghia

p(¢) = (@i x y)(C) = Y _ @il + Q)y;(€) (4)
13

trong dé ¢ 1a céc vecto dich chuyén thay déi trong qué trinh tinh ham twong quan cho hai
khéi diém anh. Vi la dnh s6, cho nén tng véi moéi do dich 1o rac ¢6 kha nang ¢ sé ¢6 mot gid
tri giong nhau ty 1& v&i mitc do khép, khi 4p dung su dich chuyén twong tng ¢ t&i vimg ;.
Néi cach khéc, bang viéc tinh p(¢) trén tat ca cic dich chuyén cé kha nang (tdt ci céc vi du
& day x; va y; che 1ap nhau), ving twong quan dat gid tri dinh nguyén, tai dich chuyén gan
nhat véi dich chuyén diing cia x; gitta f,_1 va f,. N6i cach khéc, néu cong thite (3) luon
thod man cho ving z; thi p(¢) ¢6 gid tri dinh cia né tai ¢ = d va d6 dich da dwoc xdc dinh.
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Tuy nhién, khi str dung cong thitc (4) dé wée lirong chuyén dong sé gap mot s6 bat tién nhw
dai cia p(¢) phu thudc vao kich thwée x; va né khong phai luon 1a hang s6 trong toan bo
chudi anh ([5]).
Dé& khic phuc dwoc nhwoe diém trén sit dung twong quan chéo tiéu chuan héa , dinh
nghia nhw sau
>e(@i(€ +¢) = 7€) (w;(€) — 7;(C))
e (@€ +¢) = Tal€))? o (i (€) — 7;(0))?)H/2

trong d6 T;(€) 14 trung binh cia khoi x; va 7;(C) la trung binh ctia y; trong ving che 14p bén

() = ()

dwéi x;. Phép do thong ké nay cé dic diém la né do tirong quan trén ty 1é chia tuyét doi va
chi thi mot cach tuyén tinh su giong nhau gitra cac khoi. Sau dé gié tri cia hé s6 twrong quan
16n nhat diwoc st dung lam s6 do d6 khép ¢ dinh. Hon nira, nho tiéu chuan héa ham twong
quan chéo, phép do tré nén bat bién trude thay doi ciia do 16m kich thwée anh ([4]).

Tuy nhién, viéc tinh todn twong quan dwoc tiéu chuan héa trong mién khéng gian twrong
ddi kho khan, trir khi cdc ving 1a nho. Giad st rang x; va y; 1a cde viing vuong c6 kich thuée
N x N va M x M, thong thuong N < M, twong quan dwoc tiéu chuan hoéa gitra hai viing
¢6 thé duwoc tinh hiéu qua hon trong mién tan s6 khi N tién gan M va véi N va M 1én hon
([3,4]). Tuwong quan dwroc tiéu chuan héa trong mién tan s6 duroe dinh nghia nhw sau

3 a(w)g;))

p(§) =
VT 1) Pdw. [ [53(w) Pdw

trong dé € va w la cdc vecto toa do khong gian va toa do tan s6 khong gian, x;(w) biéu thi

(6)

bién doi Fourier ciia khdi z;(€), ™1 bidu thi ham Fourier ngwgce va 13 lién hop phirc. Vi ly
do dé gidm sai s6, véi mot khai kich thiege M dai cia wée lwong 1a [—~M/2 +1, M/2]. Tham
chi, v&i mot khéi ¢6 canh M, chi ¢6 wéce lwgng bén trong dai [—M/4 + 1, M /4] dwgc quan
tam dén. Phwong phap wée lirong chuyén dong gitra viing quan tam x; ¢6 canh N x N trong
khung v4i mot viung twong ng trong khung nhw sau

1. Téch cdc khéi xf va z; ci hai ¢6 kich thuée M x M trong d6 M = 2N.

2. Thure hién twong quan tiéu chuan héa st dung cong thiic (6).

3. Chi tim dinh twong quan bén trong wée lwrgng dich ché [-N/2+ 1, N/2].

3.3. Két hop str dung céc dic tinh canh va biéu dé6 mau nhim tang do tin cay

Qué trinh khép khéi dwa trén gid thiét phan b cdc dac tinh canh thay doi trong mot
chuyén lia. Do dé can phai tinh dén tirong quan cia céc dic tinh canh gitra hai dnh (str dung
tirong quan véi mau mire xdm chira trong moi khdi 1a khong di chinh x4c). Vi dic tinh canh
miéu t4 hién twong anh tin s6 cao, do d6 sé sir dung mot bo loc thong cao cho moi anh trude
khi thuce hién twong quan. Mot ving tuong quan nhan dwoc tir cadc vung thong cao sé chira
nhiéu dinh ¢6 thé tim thay hon, ngiroc lai nhitng viing twong quan nhan dwoc tit nhitng viing
thong thap sé cho mot mién tirong quan phang dé giy nén sai s6. Két qua c6 dwoc khi ap
dung bo loc thong cao la trung binh cuc bo cia cuomg do anh dwoc loai bd, nghia 1a twong
quan gitra cdc khoi 1a bat bién trude bién ddi cwrong do trung binh.

Néu chi dung phép do giong nhau dwra trén twong quan cic dic tinh canh, ngay ca véi
kich thwée cdc khoi bién d6i thich nghi, ciing khong did phan énh hét céc thay doi noi dung
hinh dnh trong khung video. Vi du trong truwomg hop cdc khung video ¢6 cau tric don gidn,
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trong khung cé nhiéu d6i twong di chuyén hoac cdc chuyén dong qua phitc tap déu dan dén
tirong quan kém. Do dé can stt dung két hop véi so sdanh phan bé mau dé tang do chinh xdc
trong phat hién cat lia.

Hai lia ¢6 thé ¢6 phan bd mau khéic nhau hodc gidng nhau nhung cau tric khong gian
khac nhau. R& rang hai dic trung quan trong can so sanh dé phét hién cat lia 1a (i) phan bo
mau va (ii) cau tric bén trong. Do d6, thuat toan phat hién cit lia néu trén dwoc md rong
két hop véi so sanh cdc phan bé mau cia cic ving twong tng (chia khdi). Trong d6, moi
khéi duoc bu chuyén dong trude khi so sanh bidu dé mau cia céc ving tuwong tng. Néi cach
khéc, biéu dé mau cta moi khéi trong khung f,,—1 dwoc so sanh véi bidu dd cia khoi khép
nhét trong khung f,. Két hop so sanh bidu d6 mau véi so sanh céc dic trung canh sé cho
mot vecto gidng nhau tng véi véi moi cap khung, trong dé ¢é hai thanh phan 1a:

1. S6 do giéng nhau da bil chuyén dong ciia phan bé cac dic trung canh trong moi khung.

2. S6 do khac nhau da bit chuyén dong ciia phan b mau trong méi khung.

Viée két hop nay dua trén gid thiét 1y tudng 1a cic khung lién ké cia cling mot lia sé c6
cau triic khong gian v phan bé mau giong nhau, ngiroc lai, hai khung téch biét bdi mot cat
lia phéi c6 canh va phan bé mau khac nhau. Str dung két hop hai phirong phép c6 wu diém
13 khi mot phép do chi thi kha ning c6 mot cat lia, thi phép do khéac sé duwoc ding dé xdc
minh lai.

4. NANG CAO KHA NANG PHAN POAN DU LIEU VIDEO
4.1. Nhu cau phan doan

Céac thuat toan phan doan video hién nay déu thuc hién so sdnh & mirc khung gitra céc
khung lién ké va cho cdc két qua chdp nhan duge. Ching quét toan bo dong video va xir Iy
cac khung theo trinh tir tuyén tinh. Do tinh twong quan cao cia cdc khung video trong ciing
mot lia, cho nén trong trwomg hop nay rat nhiéu phép so sdnh thire sw khong can thiét, lam
cho cdc thuat toan phirc tap hon va kha niang thuc hién gap nhiéu khé khan, nhat 1a trong
truomg hop kich thuée video 16m ([7]). Xuét phat tir nhan xét d6, ching toi dé xuat phwong
phap nham cai tién cdc thuat todn phan doan dir liéu video bang cach 4p dung cac ky thuat
nhay déu va nhay thich ting. Thure chit 1a nho dé, ¢ thé bd qua viée so sanh mot s6 khung
khi ching & trong cting mot lia ma khong sg sai sét.
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Hinh 7. Minh hoa phwong phép so sanh khong tuyén tinh
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Chudi video mau dung dé phan tich nhw trén Hinh 7a. Gia sir chudi video nay gom 50
khung va c6 3 lia. Gianh giéi cia lia 1 va lia 2 nam giita cdc khung k7 va kig va chuyén lia
nay la mot chong mo; gianh gidi cia lia 2 va lia 3 nam gitra cac khung ksq va k3o va chuyén
lia nay la mot cat lia. Céc ky thuat phan doan dir litu video truée day thuc hién cac phép
so sdnh sw khéc nhau gitta cédc khung lién ké, néu ching sit dung céc thuat todn tuyén tinh,
ching sé quét lan Irot toan bo cic khung nhwr moé ta trén Hinh 7b.

4.2. Ky thuat nhdy déu

Khong nhu cdc thuat todn tuyén tinh, ky thuat nhdy déu khong thuc hién cdc phép so
sénh gitta cdc khung lién ké ma thuc hién so sanh cach déu mot s6 khung. Moi phép so sdnh
s¢ dwoc thie hién cdch déu d khung (bwde nhdy d). Thi du trwong hop d = 2 nhw trén Hinh
7c. Cac phép so sanh thuce hién gitta cadc khung sau. ky véi ki4q(ks), ks v6i ksra(ks), ks voi
ks+a(k7),...

Qué trinh so sdnh cit tiép tuc nhwr vay. Khi phét

Piatbudcnhiy d
Khung khdi dau i:=1

hién ra hai khung k; va k;,» nam trong hai lia khéc

nhau, sé tién hanh so sdnh khung k; véi k;iq dé

xdc dinh gianh gi¢i cdc lia. Néu khung k; va ki1
nam trong hai lia khéc nhau, thi gianh gigi lia nam

gitta hai khung k; va k;11. Nguoc lai, néu khung S i heic khung

k; va k;11 nam trong cung mot lia, thi chac chan KIva kiie)

gianh gigi lia nam gitra hai khung va k;j11 va kiyo.
Trueomg hop moi lia ¢6 t6i thiéu 2 khung sé khong
can so sanh hai khung k; 1 véi k1o, Khi da xdc %ai Beh>Ngung )
dinh dwoc gianh gidi lia, trinh ty dwoc lap lai cho

»

. Bing

lia tiép theo. Luru do thuat todn cta ki thuat nhay
deu dwoc thé hién trén Hinh 8. Chi ¥ trong phép
kiém tra dé két thic van dat lai sd thi tu khung 1a

i := 1+ d, vi sau vong lap so sanh gitta cac khung

So sAnheic khung
kiva ka+y

k; va ki1, s0 dém ¢ tang lén 1 don vi thi ngwoc lai ier | S

d:=d-1

Sai Bch>Ngusng ?

s6 dém d lai gidm 1 don vi.

Ky thuat nhdy déu cé thé cho phép gidm gin

mot nika (véi d = 2) s6 phép so sanh so véi khi chi PO
: , . , , , R _Coranhgidilia
st dung céc thuat todn tuyén tinh. Cé thé tong gila khung kva ki

quat héa trong trirong hop biée nhay d 1én hon dé
cho két qua tot hon. S6 phép so sdnh cia qud trinh

phan doan ludén bi gigi han béi kha nang xir 1y cua
may tinh. Vi cde mdy tinh cé toc do khong cao ¥

nghia cta ky thuat nay cang thé hién ro.
4.3. Ky thuat nhay dong Hinh 8. Luru do6 thuat todn nhdy déu

Gid tri bude nhay d ndéi trén luon phu thuoc vao cdc dong video. Trong ky thuat nhay
thich tng (nhdy dong), gid tri d dirgc xdc dinh dong, bién doi mot cach thich ing dé dam
bao 1a t6i wu. Moi lan lap, thuat todn tinh lai birde nhay d cho thich hop, bang cach so sanh
khung hién tai véi khung vira dwoc kiém tra nhir trén Hinh 7d.
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Néu sir giong nhau cila phép so sanh nay nhiéu hon phép so sanh truée, & phép so sdénh
ké tiép, gid tri d sé dugce tang lén va nguoce lai. Mat khdc néu phép so sanh hién tai cho biét
2 khung nam & 2 lia khdc nhau, sé quay lai thue hién theo xu hwéng Ii dan st dung céc
buée nhay déu.

Khi phat hién chinh x4c gianh gidi lia, sé trd lai tién trinh nhay dong thuén binh thuong.
Ky thuat nhdy dong st dung bwée nhay thich tng cho céc két qua kha tot.

5. KET LUAN

Bai bdo da giéi thiéu viée chuan bi di liéu trong xay dung cdc hé CSDL video s6. Mot
s6 gidi phap déu nham muc dich phan doan di lidu video mot cdch chinh xdc va hiéu qua.
Phwong phép nay da diroc trng dung trong chuan bi dir liéu video khi t6 chitc cac CSDL video
trong hé thong camera quan sat an ninh.

Thuat todn phét hién cit lia cho thdy ré hiéu qua, vi dic diém cla cdc viing nén va cic
dang chuyén dong trong video nhan dwoc tir hé théng nay 1a dé nhan dién. Dac biét thuat
todn nhay dong cho phép cai thién ddng ké kha nang phan doan di liéu video.
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