
Nong Thi Hoa vaflrg Tap chf KHOA HQC & CONG NGHfi 173(13): 123-128 

BIEU DIEN VIDEO RUT GON BANG CAC KHUNG DAI DIEN NHO VAO KY 
THUAT PHAN DO^N VIDEO VA RUT TRICH KHUNG DAI D I £ N 

Ndng Thj Hoa', Nguyen Van Tao 
Trudng Dai hgc Cong ngh? thdng tm & Truyen thong - DH Thdi Nguyen 

TOM T A T 
Hi£n nay, cac video chat lupng cao xuit hlfin ng&y cing nhiSu n6n cac cdng ngh§ nen dtt lifiu cijng 
dugc phit Uien de giam dung lupng luu trii. Tuy nhien, cac CSDL video Idn diing cho myc dich 
phan tich ndi dung video va nit trich thong tin co Ich tii video vin c6 nhu cau nit gpn npi dung va 
dung lupng video de vira tang toe dp tim kilm vira giam dung lupng luu trii. D I giai quylt nhu cau 
nay, cdc nghien cuu ve phan doan video dl nit gpn ndi dung vi dung lupng video bang each khung 
dai dien (key-frame) dS dupe phat triln. Trong bii bao nky, chOng toi trinh biy nguySn tic xay 
dung ling dung bieu diln video nit gpn bang cac khung dai diSn. Dua vao dac trung cua cic video 
pho bien, mpt ling dung thuc da dupe xky dung dl thi hifin cac video nit gpn vdi cac lira chpn 
thich hpp vl kŜ  thuat phin doan va kj* thuat nit trich khung dgi di€n. Cac thii nghiem duoc lam 
Uen tap videothu thSp tir hai kenh tin tiic ndi tilng NHK va CNN co djnh dang MP4 de danh gia 
hiSu qua cua viSc dting cac khung dgi dien thay thi cho video ca vl dung lupng luu tru va ve toe 
dd duyfit n5i dung video. Kit qua thuc nghifim cho thiy mdt lua chpn tit vl k5' thuSt phan dogn va 
k5̂  thuit rut trich khung dgi dî n da mang lai hieu qua dang kl trong vi€c giam dung lucmg luu trii 
va giam thdi gian duyet video. 
Til' khoi: phdn dogn video, rut trich khung dgi di?n, rut gon video, phdn tich video 

GI6I THIEU CHUNG 

Hien nay, su ra ddi cua nhieuthiet bj sd hien 
dgi da tgo ra mgt sd lugng Idn cic video chit 
lugng cao. Do cac video nay cd the cung cap 
nhieu tri thuc hiiu I'ch nen viecphin tich ndi 
dung video va riit trich thdng tin cd ich tii 
video ngay cang trd thanh nhu cau cap thiet 
cho nhilu ling dung thirc.Tuy nhien, cac 
video chat lugng cao thudng ddi hdidung 
lupng luu trir Idn nen cac cdng nghe nen 
video da ra ddi. 

Theo ciu tao ciia video, mdi video gom nhieu 
doan (segment). Mdi doan gdm nhieu khung 
(irame) tuong tu nhau de the hien ndi dung 
cua dogn. Do tinh tucmg tu cua cac khung 
trong mdt doan, chiing ta cd the chgn mdt 
khung dai dien de thS hien thay cho ndi dung 
ca dogn. Dieu nay nghTa la cd the dung khung 
dgi dien ciia cic dogn de the hien ndi dung 
cho toan bg video, Kit qua la dung lugng 
dimg de the hienngi dung ciia video giam va 
thdi gian de duyet npi dung video tren cic 
khung dgi dipn cung giam. Hai uu diem nay ia 
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yeu cau cap thiet cua cac CSDL video Idn 
diing cho nhiem vu phan tich va riit Uich 
thdng tin cd I'ch tii ndi dung video. 
Trong bai bao nay, chiing tdi trinh bay ngan 
gpn nguyen tic xay dung mot ling dung bieu 
diln video nit ggn bing cac khung dgi dien. 
Chiing tdi dadua ra mgt lira chgn thich hgp ve 
ky thuat phan doan video va ky thuit riit trich 
khung dgi dien de xay dung irng dung bieu 
dien video rut ggn dua vao cac dac Uung cua 
cic video phd bien hien nay. Cac thu nghiem 
dugc lam tren tap video thu thip tren 
Internettii' hai kenh tin tiic ndi tieng NHK va 
CNN de danh gii tinh hieu qua cua irng 
dung.Cac ket qua thuc nghiem dugc trinh bay 
va tdng hgpde danh gia hieu qui cua viec 
diing cac khung dai di^n thay the cho videoca 
ve dung lugng luu trii va ve toe dp duyet ndi 
dung video. 

Cau true cua bai bao gom 4 phan. Phan II 
tdng kitcac nghien ciiu lien quan.Trong phin 
III, nguyen tic phat triln mpt ling dung trinh 
bay video nit ggn bing cac khung dgi dien 
dugc trinh bay. Tiip theo, cac budc chi tilt 
trong xay dung ung dyng dugc md ta trong 

123 

mailto:nongthihoa@gmail.com


Nong Thj Hoa vd Dtg Tap chi KHOA HOC & CONG NGHE 173(13): 123-128 

Phin IV. Phan V trinh bay ve ket qua thuc 
nghiem. Cudi ciing, mdt vai ket luan va 
hudng phit trien dugc neu ra. 
CAC NGHIEN CUU LIEN QUAN 
Phan doan video la phin chia video thinh cic 
doan lien tuc dua vao ndi dung video. Nhieu 
ket qui nghien ciru da dugc cdng bo trong 
thdi gian qua. Costas Cotsaces va ddng 
nghiep [4] da tong hgp cac thao tac khai thic 
cic thdng tin ca ban tir video. Cac tdng ket 
tap trung vao phit hî n ranh gidi chuyen doan 
va bieu dien video thu gpn. S.V. Porter va 
ddng nghiep [10] da gidi thieu mdt phuang 
phip mdi de phit hien su chuyin dogn trong 
video bang viec dung he sd tu'ang quan khung 
tning binh va udc lugng chuyen ddng dua 
tren khdi inh. O. Chum va ddng nghiep [3] da 
de xuat hai phuong thirc mdi cho hinh anh 
triing lap gan va phat hien doan mdi ciia 
video. Cach diu dua tren bieu dd mau va 
dimg bang bam de phan Idp. Cach thu hai sir 
dung bp md ta dgc trung SIFT va tinh su giao 
thoa giCra cac khung bang thuit toin min-
Hash Z, Cernekova va ddng nghiep [2] da 
trinh bay mdt sd ky thuat phat hien 
biendoandua tren bieu dd mau, bien ddi cosin 
rdi rac, vector chuyen ddng, va cac phuong 
phap khdi phii hgp. A. Hanjalic [6] trinh bay 
mdt giai phap de phat hien biendoan dua tren 
su cue tieu hda xac suit phat hien ldi trung 
binh. T. Vasileios va ddng nghiSp [12] dl 
xuat phuong thiic phin cum cac khung dua 
tren sg tuang ddng ciia cac khung.Nhdm udc 
tinh sd lugng cum va ap dung thugt toan k-
means trong budc phin cum dua vao vector 
rieng cua ma trin su tuang ddng. Y. Alper, 
A.S. Mubarak [1] trinh bay mdt thuit toan 
dimg dang biin ddi ciia khdng gian mau RGB 
dl md ta cic khung trong mpt he tog do md ta 
nhieu hon. 

Viec riit trich khung dai dien tir video la tim 
cac diem ndi bit trong ndi dung ciia video. 
Muc dich la tim ra cac khung chiia thdng tin 
dai dien nhat cho npi dung video. C. Kim, 
J.N. Hwang da dimg ky thuit dya vao ddi 
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tugng [7],[8]. Ban diu, nhdm lay ra cacd̂ i 
tugng tir mdi khung bang phuang phap tach 
canh ciia Canny. Cac ddi tugng d hai khung 
dugc gin vol nhau bdi khoing each tinh tii 
tam ciia khungva khoang each Idn nhit gifta 
cic doi tugng trong hai khung dang xet. Mpt 
khung dugc gan nhan la khung dai dien neu 
khoing cich cua khung nay so vdi khung 
trudc vu'pt qui mdt ngudng da chgn. Z. Li va 
ddng nghiep [9] da tim diem ndi bat Uen cac 
video nen Viec tim su ndi bit dugc thyc hien 
theo hai each gdm giam thi^u su sai khic voi 
ty le tdng hpp, hoac giam thieu ty le tdng hop 
vdi muc sai khac djnh san. X. Zhu va dong 
nghiep [II] chia video thanh cac doandua vao 
su tu'ong ddng ve bieu do mau va nen giiia 
cac khung. Cac diem ndi bitdugc xay dimg 
bang chgn khungdai dien irng vdi mdi dô n 
video. A. Ferman, A. Tekalp [5] thuc hien tim 
diem ndi bat qua haibudc. Dau tien, nhom 
chia video thanh cic doan dua vao bieu do 
mau trung binh.Thugt toan phan cum mb 
dugc thuc hifin trencac khung. Vdi mdi cum, 
khung nam d trung tam cym se dugc chon 
lam khung dai dien. 

NGUYEN TAc X A Y DUNG UNG DUNG 
BIEU DIEN VIDEO KUT GON BANG 
KHUNG DAI DIEN 

Ung dung biSu dien video rut gpn bang cac 
khung dai dien can trai qua cac budc sau. 
Budc 1: Phan chia video thanh cac dogn con;,; 
Budc 2:Riit trich khung dai dien cua moi 
doan thu dugc d Budc 1. 
Bwd-c 3: Bilu dien cic khung dai dien cua 
toan bO video. 

Hinh 1 md ti rd ban cic thanh phin cua mgt 
video mau. Video trong Hinh 1 cd 5 doan. 
Chpn khung cudi ciia mdi dogn lam khung d?i 
dien thi khung dai dien cua cic doan trong 
video miu la khung 1, 3, 5, 6, vi 8. Khi do, 
video nit gpn chi gdm cd 5 khung dgi dien nay.̂  

mmmmm^M, 
Hinh 1. Cdu true cua mgt video n 
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Cdc ky thuat phan dogn video 
Phan doan video la chia video thanh cac doan 
cd ndi dung khac nhau. Ndi each khic, chiing 
ta cam tim ra diem khac bi8t giira cac khung 
de biet cac khung d hai doan khac nhau. Vi 
viy, phin doan video cd hai budc gom riit 
trich cac dac tnmg ciia cic khung va diing cac 
dac trung de phan doan video. 
Viec nit trich cac dac trung ciia khung thudng 
chia lam hai nhdm. Nhdm diu gdm cic dac 
tnmg dua vao mau sac [4] nhu thanh phan 
mau cua cac diem anh theo mdt md hinh mau 
thich hgp, bilu dd histogram ciia ca khung. 
Nhdm hai gdm cac dgc trung dua vao cac 
thdng tin tdng hgp cua khung [4] nhu hinh 
anh cic canh ndi bat, gia tri entropy, gia tri 
chuyen ddi cosin rdi rac, gia trj chuyin ddi 
Fourier.... 

Viec phan dogn video cd thi lam theo hai 
each chinh [4] gdm: 1) Tinh sir tirong dong 
giua cac^ dac tnmg cua cac khung dugc 
chgn. Neu do tuang dong nho hon mgt 
nguong thich hgp thi cac khung a hai 
doan khac nhau. Thudrc do sir tucmg ddng 
thucmg dimg la cac chuan L„(L„ norm). 2) 
Dimg cac dac tnmg cua cac kiuuig liim d& 
lieu vao cho mot ky thuat phan lop hay ky 
thuat phan cum de thu duac nhan doan 
ciia cac khung. 

Cdc ky thugt riit trich khung dgi dien 
Sau khi chia video thanh cac doan gdm cac 
khung cd tinh tuang ddng cao, vide nit trich 
khung dai dien [4] dugc lam bang mdt trong 
cac each sau: 

- Liy khung d trung tam ciia doan 

- Lay khung chua nhieu thdng tin nhat ciia 
dogn thdng qua thudc do entropy. 

- Liy khung dau tien cua doan 

- Liy khung cudi ciing cua doan 

XAY DUNG UNG DUNG BIEU DIEN 
VIDEO RUT GON 

Lua chon ky thugt phdn dogn video vd ky 
thugt rut trich khung dgi dien 

Hien nay, da sd cic video dugc dang tai tren 
hitemet diu cd chat lugng hinh anh cao ca ve 

mau sac vi do net.Vi vay, su khic biet cac 
thanh phan mau ciia cac diem anh cd the phin 
inh tdt su thay ddi ve ndi dung giiia cac khung. 
Thdng sd mau ciia timg diem tren khungdugc 
the hien theo md hinh RGB. Vi vay, cd ba ma 
tran cd cimg kich thudc vdi khung thi hien 
gii tri ciia cac mau dd, xanh la cay va xanh 
luc. De do sy tucmg dong giira 2 khung dugc 
chpn, thyc hien tru ma tran mau the hien hai 
khung do theo chuan L|. Gia sir, thanh phin 
mau cua diem anh / trong khung a la (x, y, z) 
va trong khung b la (x', y', z') Cdng thiic L] 
dimg cho mdt diem anh dugc tinh nhu sau: 
i-abCO = !^ - x'\ + \y- y'\ -h\z- z'\ (1) 
vdi [x| la lay gii tri tuyet ddi cua x. 
Ddi vdi tii'ng diem anh, neu tdng su chenh 
lech ba kenh mau cua dî m Idn han 30 thi coi 
nhu la cd su khic biet ndi dung tai diem dd. 
Ly do chgn 30 la de tranh viec thay doi nhd 
cua inh sang ciing tgo ra su khac biet mau va 
cd the dugc coi la thay ddi npi dung [4]. Ddi 
vdi ca khung, neu sd diem cd su khac biet ndi 
dung Idn han 1/5 sd diem tren toan khung thi 
coi nhu hai khung d hai phin doan khac nhau 
va nit trich khung dai di?n. 
Gidm thdi gian tinh todn 
De giam thdi gian tinh toin, chiing tdi liy cac 
khung d cac vj tri 1, 40, 80, 120,... va khung 
cudi ciing de riit trich khung dai dien. S6 hieu 
khung each nhau 40 gii trj cd nghTa la cii 
khoang han 1 giay la kilm tra xem video cd 
chuyen sang ndi dung mdi khdng vi mgt giay 
ciia video dugc bieu dien bing 24 khung. 
Cach lam cy the dugc md ti nhu sau; 

- Ban diu, lya chpn khung thii 20 ciia video 
lam khung dgi dien cho dogn dau tien. Dilu 
nay nghTa la lay hinh anh trong I giiy dau ciia 
video. 

- Dau tien, x6t khung so 20 va khung s6 40, 
neu hai khung cd dp tuong dong cao hon 
ngudng chpn trudc thi ket luan hai khung nay 
d cimg mdt phin doan. Ngugc Igi, liy khung 
sd 40 lam khung dai dien cho phin dogn 2. 
Tiip tuc, xet vdi cap khung (40, 80), (80, 
120),.... 
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- Lap Igi qui trinh tren cho den khi xet dSn 
khung cudi ciing cua video. 

Xay dung chuffng trinh 

Chuong trinh dugc viet bing Matlab. Giao 
dien ciia chuong trinh gdm cac thao tac sau: 

- Chpn mgt file video tir thu myc Uong may 
tinh bing cich bim vao mit lenh cd dau ba 
cham. Sau khi chgn, dudng din din file se 
hien d ben dudi. 

- Chpn mit lenh Extract key-frame dl rut trich 
khung dgi dienva hien ket qua d ben dudi. 
Hinh 2 la mdt giao dien the hien ket qua nit 
trich khung dai dien ciia mpt video miu. 

D^ViQJJKSOtT'ilBtunpdiuiaSaitl mp4 

!,>* ^ ^ 

Hinh 2. Kit qud rut trich khung dgi diencua mgt 
video mdu 

Hinh 3 dudi day li ket qua nit trich khung dgi 
dien ctia video cd ten "Andrea aybar - shot 
clip" vdi 7 khung dgi dien dugc hien thj 
trongWindows Explorer. 

icr ^ — n - | - - g - ^ rx" 
Hinh 3. Kit qud riit trich khung dgi diin cua 

video CO tin "Andrea aybar - shot clip" 

KET QUA THir NGHIEM 
Chung tdi thu thip 50 video tren mang 
Internet tii cac kenh tin tiic cua NHK Nhat 
Ban va CNN Mf vdi nhieu ndi dung khac 
nhau nhu tin tiic, giii tri, the thao... Cac 
video nay deu cd 3 dgc tru'ng cua video phd 
bien hien nay nhu da trinh bay trong phin A 
ve ly do lua chpn cac ky thuat diing trong ling 
dung. Thdi lugng cac video tir 1 din 2 phiit 
va dung lugng la tu 0.5Mb den 16Mb. De 
dinh gia hieu qua viec giam dung lugng vi 
toe dp, cac thu nghiem se dugc lam vdi cac 
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video d dinh dang MP4 va cd dang chuyin 
doan la true tiep. 

Ket qud gidm dung lugrng lira tru 

Viec so sanh dung lugng giam dugc tinh 
thdng qua phep do dung lugng cua Windows 
Explorer. Dung 'lugng diy dii cua video la 
dung lupng video do Windows Explorer do 
dugc. Dung lupng nit gpn la tdng dung lupng 
inh ciia cac khung dgi dien. 
Bang 1 thdng ke viec giam dung lugng luu 
tratinh bing Mb ciia mgt sd video dimg trong 
cac thii' nghiem. Ty Id % giira dung lirpng 
binh quan la tir 85% trd nen.Ket qua cho thay 
dung lugng luu trii da giam rit nhiSu. Dî u 
niy cho thiy viec lua chgn ky thuit phan 
doan va rut trich khung dai diSn cho ling dpng 
la thich hgp. 

Kit qud gidm thdi gian duyet video 
De viSc so sanh tdc do dugc chinh xac, chiing 
tdi tinh toan thdi gian dgc cic khung tu file 
inh vao bien. Vi cac khung dgi dien dugc lim 
ra file anh dgng .JPG nen cac khung cua video 
dupe ghi ra file cd dudi .JPG. Diing l?nh doc 
anh va cap lenh tic va toe cua Matlab de do 
thdi gian dgc tip anh cua ca video va thdi 
gian dpc tap anh ciia cic khung dgi dipn. 
Vl viec giam dung lugng se din den viec 
giim tdc do duyet video nen chiing tdi chpn 5 
video ngan nhat cua hai nhdm video de liy so 
lieu ve viec giam thdi gian duyet video. DH 
lieu trong Bang I cho thiy thdi gian dpc cdc 
khung dai dien giam tu 96% trd len. Ket qua 
nay cho thiy viec nit ggn video bang cac 
khung dai dien se giam mgnh thdi gian duyet 
ndi dung video. Dieu nay cung minh chiing 
cho viec lira chpn ky thuat phin doan va rut 
trich khung dai dien cho tap video thii nghiem 
la hgp ly vi mang lai hieu qua cao. 
KET LUAN 

Trong bai bao nay, mOtiing dung bieu dien 
video riit ggn bang cac khung dai dien duoc 
trinh bay digiam dung lupng luu trii video 
trong CSDL dimg cho phin tich vi rut trich 
thdng tin cd ich tir video. Cic thuc nghiem 
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dugc lam tren cac video ph6 bi in cho thay 

viec lua chgn ky thugt phan dogn va ky thuit 

nit trich khung dai dien la thich hgp va mang 

lai hieu qua tdt. Ket qua th\rc nghiem cho th iy 

dung lugng video giam nhilu (tren 85%) va 

giim d ing ke(tren 96%) thdi gian duySt ndi 

dung video. 

Trong thdi gian tdi, chiing tdi se tien hanh thii 

nghiem vdi CSDL Idn hon va so sanh hieu 

qua vdi nhieu ky thugt riit Uich khung dai 

dien mdi. 

LOI CAM ON 

Bai b io nay la san pham ciia de tai cd ma so 
T2017-07-02, dugc tai trg bdi kinh phi ciia 
trudng Dgi hgc Cdng nghS Thdng tin va 
Truyin thdng. 
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Bang 1. Thong ke viec gidm dung lugng vd gidm thdi 

TEN VIDEO 

Andrea aybar - shot clip 

Caught on camera Teenager protects 
brothers during home invasion 

Distraction- Magician sneezes his head off 

Hotel worker gives account of Vegas 
shooting 

How to make - Corkscrew spin serve + 
Sidespin serve 

Abe Planning To Visit US in April 

Crazy Ping Pong Shot 

Little Kid Dancing on Marlins JumboTron 
Fan Cam 

Mike Tyson pranlcs Dana White 

This Lion Cub Trying to Roar is the Cutest 
Thing You Will See This Week! 
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ABSTRACT 
APPLYING KEY-FRAME EXTRACTION FOR STORING AND BROWSING VIDEOS 

Nong Thi Hoa', Nguyen Van Tao 
University of Information and Communication Technology - TNU 

Nowaday, the number of videos increase sharply based on widely developing of digital devices. 
Therefore, the need of extracting usefiil information and analysing content of videos is very 
essential.To solve these problems, methods of presenting condensed videos by key-frames have 
been developed to decrease both both the capacity of videos and the time for browsing content of 
videos. In this paper, an applicadons of presenting condensed videos by key-framesis presented. 
Experiments have conducted on a video dataset collecting from NHK and CNN chanel to prove 
the effectiveness of this application. Results show that choosing methods of segmenting videos 
and extracting key-frames is suitable and drops significantly both the capacity of videos and the 
time for browsing content of videos. 
Keywords: video segmentation, extract key-frame, video analysis, video storage, browse video 
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