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= CanneHTHoOCTb — 3TO TEPMUH 0O603HAYAIOLLUM
CBOMCTBO 0ObEeKTa, YenoBeKka, NUKCens u T.4.
BblAENSATbCS HA (POHE rpynnbl APYruX,
cocegHnX 06bEKTOB TOrO e Tuna

= KapTbl Ca/IMEHTHOCTU — BEPOATHOCTb TOrO,
YTO NPV NMEPBOM B3rNsAe YENOBEK 0OpaTuT
BHMMAHME Ha KOHKPETHbIE NMUKCENM

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/
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BBeaeHune
[lpMeHeHne KapT CaIMeHTHOCTU

= CermenTaums (im, v) = Co3paHue konnaxen (im)
= PacnosHasaHue o6bekToB (im, v) = Image thumbnailing (im)

= YpaneHue obbektoB 3 Bugeo (v) = Image and video

= 3peHue po6oToB (V) retargeting (im, v)

= Oxatve (im, V) = Art effects (im, v)

= Auto Focus (im, V) = Content-aware resize (im)

= Image & video description (im, v) * \WeD design (im)

CS MSU Graphics & Media Lab (Video Group) S. Goferman, L. Zelnik-Manor, and A. Tal, “Context-aware 4
www.compression.ru/video/ saliency detection,” CVPR, 2010
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Peann3oBaHHble MOaENn
Contex-aware saliency

GRAPHICS & MEDIA LAB
VIDEO GROUP

= PaccMoTpmBaeTCcs OKpeCTHOCTb HEKOTOPOIro MUKCENs
(KBaapaTHbIN NaT4y BOKPYr HEro)

= B nzobpaxerHunun nuwetcs k (64 B ctatbe) Hanbonee
MOXOXUX MaT4eun

= OueHunBaeTcs YHUKAJIbHOCTb 3TOIO NMUKCenN4

Pe3ynbTaTbl Halleh peannsauum

CS MSU Graphics & Media Lab (Video Group) S. Goferman, L. Zelnik-Manor, and A. Tal, “Context-aware 7
www.compression.ru/video/ saliency detection,” CVPR, 2010
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Peann3oBaHHble MOAENN
Saliency from face detection

= Jlnua mwytca ¢ nomollbto Viola/Jones Face Detector
= Ha nx mecrte co3aatoTcs canmueHTHble 061acTu

Pe3ynbTaThbl Hallen peannsauuu

CS MSU Graphics & Media Lab (Video Group) 8
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Peann3oBaHHble MOAENN
Saliency from motion

= OueHumBaeTtcs global motion
= OuenuBaeTcs local motion

= CanNMEHTHOCTb B Ka)X0M TOUYKE CYMTAETCH KaK
pa3HocTb local u global motion

Pe3ynbTaTbl Halleh peannsauum

CS MSU Graphics & Media Lab (Video Group) 9
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Peann3oBaHHble MOAENN
Saliency from spectral residual

GRAPHICS & MEDIA LAB
VIDEO GROUP
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CS MSU Graphics & Media Lab (Video Group) X. Hou and L. Zhang, “Saliency detection: A spectral residual 10
www.compression.ru/video/ Approach,” CVPR, 2007
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‘L OcobeHHOCTN Moaenu

= Phase Quaternion Fourier Transform
= Hierarchical selectivity

= Multiresolution approach

= Wavelet domain foveation model

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 12
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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Novel Quaternion
‘L Representation of an Image

[na BxoagHoro kagpa F(t) paccunTbIiBalOTCA

PYHKUNU:

_ (g(t) + b(¢))
e ( ()2 (1))

r(t) + O(t
G(t) = g(t) = ==
By bt — TOFIO)
2

_ (@) +9@)  [rt) —g()|
e R e R 1()
t=1,2,...,7T

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 13
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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Novel Quaternion
‘L Representation of an Image

= L|BeTOBbIE KaHasnbl NPeACTaBNAOTCS B BUAE:
RG(t) = R(t) — G(1)
BY (t)=B(t) = Y(¢t)

= KaHanbl ApKOCTU U ABUXEHUS pacCUNTbIBAIOTCS:

1y = rO£9(0) + 1)

M(t) = |I(t) = I(t —7)

T — NONb30BATENbCKUA MapaMeTp 3aAEPXKKM

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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Novel Quaternion
‘L Representation of an Image

= Kagp F(t) nepeBoaANTCA B KBAHTEPHUOHHOE
n3obpaxkeHue q(t):

g(t) = M(t) + RG(t)u1 + BY (t)p2 + I(t)ps
roe i, ¢ =1, 2, 3 Takoe, 4TO:
pr = =1, 1 L opo, po L ops,pn L ops, i3 = pig o

= U NpeacTaBnsgeTcs B opMe:
q(t) = f1(t) + f2(t) 12
fi(t) = M(t) + RG(8)m
fo(t) =BY (1) + 1(t) 1.

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 15
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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GRAPHICS & HEDIA LAB

‘L Quaternion Fourier Transform™

QFT MOXXHO nocunTaTb, UCMONb3YA ABa CTaHAAPTHbIX

FFT:
Qu, v] =F1[u v] + Folu, v]us
MZ:lNZ:l p1 27 ((mu /M) +( /N))f( )
Fi[u,v]— —p12w((mv nu n,m
\/7

m=0 n=0

(n,m) 1 (u,v) — NOSIOXXEHNE NUKcens
B MPOCTPAHCTBEHHbIX U YAaCTOTHbIX KOOpANHATaX

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 16
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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i Phase QFT

ObpaTHas npeobpasoBaHWe pacCHMUTbIBAETCS

Nnpn NOMOLLN 3aMEHbl 3HAKA Y 3KCNMOHEHTbI U MHAEKCOB
CYMMUPOBAHUA.

| M-o1N-d
fi(n,m)= Z Zem%((mv/M)Jr(nu/N))F [, V]
v v=0 u=0

TakuMm o6pa30M, NOCTPOEHO NpeacTaB/ieHne YaCTOTHOro
aomeHa Q(t) ana q(t): Q) = ||Q(t)||e"*®
rae ®(¢) — cnekTp ¢as; |4 —3NeMeHTapHbIN KBAaTEPHUOH

Ecnn yctaHoBuUTb ||Q(t)|| =1, TO OCTaHETCA TOJIbKO
NHTepecyoLwas ga3oBas COCTaBNAOLAS

Chenlei Guo and Liming Zhang, “A novel multiresolution

CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 17
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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i PQFT(1)

Ncnonb3ysi obpaTHOe rnpeobpa3oBaHmne, CHUTAETCS

pekoHcTpykuma Q(t) obo3Havaemas ('(t), koTopasi MOXET ObITb
NpeacTaBieHa B BUE:

q'(t) = po(t) + p1()p1 + p2(t)pz + p3(t)ps
Toraa NpoCTpaHCTBEHHO-BPEMEHHAS KapTa Ca/IMEHTHOCTY

3
sM(t) = g+ Y (wipi (1))
i=0

rae g —2-D ¢unbTp raycca ¢ aucnepcnen 4 < o < 16

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 18
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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i PQFT(2) S

[lyctb w,; = 1, TOrAa
sM(t) = g+ |ld' (D]

1l
glx,y) = e 20 (a) Input image
(2.9) 2mo?
(c) o =8 (d) o = 16
Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 19

www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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PHI
VI
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‘L [lonck focus of attention (FOA

= ECTb nocTtpoeHHasa sM(t) ana kagpa F(t) B MOMEHT BpeMeHHU t
smy(t) = sM(t), sm;(t)— i-9 KapTa CanMeHTHOCTY

O3 — Hanbonblias canveHTHas obnactb B sm;(1)
c koopavHaTam(z;, ¥;)

i-TbI object candidate area (OCA) BbluMCNAETCS:

Mask; ={(z,y)|a - O™ < O(z,y) < O™} (200 0.65 < «a <0.85
OCAz = ﬁndArea(Maski, ($3', y.,,)) (21)

= HawnpeHHas obnactb 0bHynseTcs
= [TOMCK He 3aKaH4YMBAETCA NOKa ANS TEKYLIEro i:

OP* < - E(sM(t)) (22) 7 =20

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 20
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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[lonck focus of attention
BapbupoBaHue nepeMeHHbIX

GRAPHICS & MEDIA LAB
VIDEO GROUP

(a) Input image (b) Saliency map

(c) @ = 0.55

() a=0.75 ) a = 0.85

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 21
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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Hierarchical Selectivity PQFT

ANroputm

= [Ipeanonoxenue: “there may be a hierarchy of units of
attention, ranging from intraobject surfaces and parts to
multiobject surfaces and perceptual groups”

= KonunyectBo ypOBHEN MEpapXuK ¢ 3aAaeTcs Kak napameTp
(B cTatbe ¢ = 3)

= PaccunTbIBalOTCA KapTbl CaJIMEHTHOCTU pa3MepoM 64x64,
128x128 n 256x256

Attention Shift Process

............................ 64x64
e H T 2 a 5 128x128
'3/17‘. ...... //7 /ff./// /»/ . 256x256
WP\ & | " T \//
| END

[peBoBMAHOE NpeacTaBineHne n3obpaxenns «sheeps»

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010

GRAPHICS & MEDIA LAB
VIDEO GROUP
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“coarse to fine” noaxon

+ Hierarchical Selectivity PQFT

64X64  128X128 256X256

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 23
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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Hierarchical Selectivity PQFT °

YpoBHU Ha n306pakeHnu

GRAPHICS & MEDIA LAB
VIDEO GROUP

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 24
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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Multiresolution Wavelet
Domain Foveation Model

LL3 Mg LH2
LY

.

HL3 [ HH3 |- S o™
-
by bogy & 4
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Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 25
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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CxaTue ¢ WDFW

Original
size = 628 Kb

Compressed
size = 328 Kb

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 26
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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CxaTne ¢ HS-MWDF

Original
size = 628 Kb

Compressed
size = 261 Kb

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 27
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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‘L CxaTtue Bmaeo

COMPRESSED VIDEO FILE SIZE USING DIFFERENT
COMPRESSION STANDARDS (AUTO FoV)

Model MPEG-4 H.264

None 11.4Mb 8.88Mb
WDFW 8.53Mb 7.20Mb
HS-MWDF 7.07Mb 5.98Mb

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 28
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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CpaBHeHue C KapTaMu

GRAPHICS & MEDIA LAB

(pmKcaumnm n3obparkeHn

Comparison between different saliency models

09 | |—=—PQFT|- . R . —

——PFT
-a-SR
0.85 F|—=—NVT
-&=STB

=
o0
1

mean ROC value
=
~J
D

0'6?).83 0.84 0.85 0.86 0.87 0.88 0.89 0.9 0.91 0.92
Inter—subject ROC value

Chenlei Guo and Liming Zhang, “A novel multiresolution
CS MSU Graphics & Media Lab (Video Group) spatiotemporal saliency detection model and its applications in 29
www.compression.ru/video/ image and video compression,” Trans. Img. Proc., 2010
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= JIOCTOUHCTBa:
= Real-time
m BDEMeHHbIe N LUBETOBbIE KAdHA/lbl
= YCTOMYMBOCTb K BbICOKOTEKCTYPUPOBAHHOMY (HOHY

= HepoctaToku:
= CpaBHeHl/Ie TOJIBKO CO CXOXXNUMUN NN CJ'Ia6bIMl/I MoaendamMu
= BbICOKas 4yBCTBUTENBLHOCTb K pa3peLleHmnio

CS MSU Graphics & Media Lab (Video Group) 30
www.compression.ru/video/
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‘L CopaeprkaHue

s BBegeHume
s Peann3oBaHHble Moaenu

= A Novel Multiresolution Spatiotemporal
Saliency Detection Model

= Nonparametric Bottom-Up Saliency
Detection by Self-Resemblance

= CpaBHeHMe U oueHKa KayecCTBa
= 3aKto4eHue

CS MSU Graphics & Media Lab (Video Group) 31
www.compression.ru/video/
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Saliency Detection
by Self-Resemblance

Image

: /|
1. Pacuert local steering kernels fi
2. [Ans KaXkaoro nukcens .=

CTPOUTCS MaTpULIa.

3. CanneHTHOCTb Nukcens
onpeaensieTcs C noMoLLbIO
anroputma self-resemblance

Saliency Map

GRAPHICS & MEDIA LAB
VIDEO GROUP

Local Steering Kernels

! §

Seli-Resemblance

!{,

£5]

L]

F, Fi=f},

F;

3
F

1
1+/’(F1~F/)
et

a

Sy=

S‘, 1exp(

Graphical overview of saliency detection system

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

Hae Jong Seo and P. Milanfar, "“Nonparametric bottom-up
saliency detection by self-resemblance,” CVPR, 2009
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i 2-D Local Steering Kernel

AHaNN3Mpys paccTosiHUs, OCHOBAHHbIE HA MOCYUTAHHbIX
rpagveHTax, NonyyatoT TOKANbHYIO CTPYKTYPY M300paXkeHus

JTa HpopMauuns u onpeaenseT GopMy 1 pasMep sapa
Ansa kaxpgoro nukcens X; moaenupyetcsa Local Steering Kernel:

K (x1 — x.)— Vdet(C)) xb {(xz —x;)7Cy(x; — x:) }

h? —2h?

x; = [x1, 2]}

C, — MaTpuua KoBapuaumu =
P — KONMMYECTBO NUKCENEN B NNOKANIbHOM OKHE

h — crnaxuvBatolmii napameTp n n

CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, "“Nonparametric bottom-up 33
www.compression.ru/video/ saliency detection by self-resemblance,” CVPR, 2009
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i 3-D Local Steering Kernel

Local Steering Kernel ansa ueHtpa X;

det(C;) (Xz — X@‘)TCE(XZ — Xi)
K(x — xi)= h2 exp { —2h?
_ - O - 0 (3]
C[ = J?Jﬂ ZTI(Xl): Z:r‘z(xl)’ Zt(xl) ‘ ‘ ‘
. . J, = : . : -
X = [:Ela x?p t]l ] Z.r.l(XP)s Z(I?Q(XP)7 Zf(Xp) ] :

Zxq (): Z:Ez('): Zt(') — NEPBbIE
Nnpon3BoAHbIE MO COOTBETCTBYHOLLMM OCAM

CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, “*Nonparametric bottom-up 34
www.compression.ru/video/ saliency detection by self-resemblance,” CVPR, 2009
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i LSK-weights

K(x; — x;) paccyuTbiBaeTCs ANA ol ol OF
Ka)K,U,OFO X’L VI HOpMaﬂ M3yeTCﬂ Original Brightness Contrast WGN
Beca M M . image change change sigma =10

v oK
W(x; — xi)=—% (Xf Xi) ,
> 11 K(xi — xq)
-
1=1,---, M
oK K1 K K3

YCTOMYMBOCTb M HageXHoCTb LSK-Becos

CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, "“Nonparametric bottom-up 35
www.compression.ru/video/ saliency detection by self-resemblance,” CVPR, 2009
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GRAPHICS & MEDIA LAB

‘L BeposTHocTHasa Mmogenb(l) ™%

Local Steering Kernels

FEEREE
#1 - Center feature matrix : |-:-
f{ |aooang
Center + Surrounding
L . | feature matrices:
[ - . ' =
20 W UL ] ofi] 0o
-J=Jof-1:]- 2 .
EROEAD
HHHEJ,{
£
F;, = [f!,--- "] — center feature matrix ansa X;

F = [Fy,--- ,Fy| — center + surrounding region feature matrix
L — konundectBo feature vectors B F,
N — konunyectso feature matrix B F

CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, "“Nonparametric bottom-up 36
www.compression.ru/video/ saliency detection by self-resemblance,” CVPR, 2009
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i BeposTHoCcTHas Moaenb(2)

= BBeaem cnyyanHyto BENNYMHY
(1, 1if x; 1s salient, X; = [x1, 22];
& { 0, otherwise v=1,--- M
= CanueHTHOCTb X; onpeaensieTcsl Kak BepoSiTHOCTb:

S; = Pr(y; = 1|F)

CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, "“Nonparametric bottom-up 37
www.compression.ru/video/ saliency detection by self-resemblance,” CVPR, 2009
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‘L BeposiTHoCcTHas Mmoaenb(3)

= [lo TeopemMe baneca:

p(Fly; =1)Pr(y; = 1)
p(F)

S; = Pr(y;, = 1|F) =

= TpebyeTcs oueHUTb YCNOBHYIO BEPOSTHOCTb
p(Fly; =1)

= [1ng aToro ncnonb3lyerca nonparametric kernel
density estimation

CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, "“Nonparametric bottom-up 38
www.compression.ru/video/ saliency detection by self-resemblance,” CVPR, 2009
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Koraa oueHMBaeTCsa NNOTHOCTb BEPOSTHOCTM B KOHKPETHOM feature
point, AP0, C LEHTPOM B 3TOM TOYKE, pacrnpoCTPaHAET MNNOTHOCTb

VIDEO GROUP

i Self-resemblanse

MaccC

NOPOBHY BO BCEX MPOCTPaAHCTBEHHbIX HaMpasJieHNAX, yaenda MHOro

BHMMaHUSI HE3HAYMMbIM 0BIacTsIM 1 Mario BHUMAaHUS BaXKHbIM

[MoaTOMy CTpOUTCS HOpManu3oBaHHAA PYHKUNS:
Gi(F;, — F,)

PFly=1) = ===
> -1 Gi(Fi = Fj)
— —_— 2 _ 1 L
= = —|1F; —F; % F. — £ f;
G;(F; —Fj) =exp ( 57 LT TF TR T
H : HF — Frobenious norm _ I fjl f:;.[’
O — napaMeTp, KOHTPOJIMPYIOLLMI CTabubHOCTb BECOB 7 | 1F; 17 IF ;1 7
CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, "“Nonparametric bottom-up 39

www.compression.ru/video/ saliency detection by self-resemblance,” CVPR, 2009
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Self-resemblanse
MaTpuua noxoxectn LSK-BeKTopoB

OyHkums (G; nepenucoiBaeTcs B BULE:

S — —1 F, F. _
sz,(F,g—Fj):exp( —|—p(2 J)), j=1,---,N
o
roe p(F;, F ;) — matpnua noxoxectn mexay
Fi u Fj, onpenensemMas kak “Frobenius inner product”:

. FIE.
: . — : . — r _J _

OTa MaTpuLa NpeacTaBnsieTcs B BUAE B3BELLEHHOW CyMMbl
noxoxecreii p(£;, £;) mexay kaxaoit napoi LSK-BekTopos:

L VEAPY L / Y,
£f ! e IEAIIIES
11— — fz,f J
P ZHF@HFHFJ-HF 2 1 DT e 7

CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, "“Nonparametric bottom-up 40
www.compression.ru/video saliency detection by self-resemblance,” CVPR, 2009
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Self-resemblans
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CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

MpUMep Ha NCUXONOrMYECKOM LLIABGTOHE

Hae Jong Seo and P. Milanfar, "“Nonparametric bottom-up
saliency detection by self-resemblance,” CVPR, 2009
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MpuMep Ha n306parkeHnm

CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, "“Nonparametric bottom-up 42
www.compression.ru/video/ saliency detection by self-resemblance,” CVPR, 2009


http://www.compression.ru/video/

Self-resemblanse
CanneHTHOCTb

GRAPHICS & MEDIA LAB
VIDEO GROUP

CanueHTHocTb B nukcenex; (S; = p(Fly; = 1))
3TO LEHTpasbHOEe 3HaUYeHNEe HOPMasIN30BaHHOM
BecoBon pyHKkumn (;

1

S =
Z;-Vzl exp (—1-|-P(§1;727Fj))

CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, "“Nonparametric bottom-up 43
www.compression.ru/video/ saliency detection by self-resemblance,” CVPR, 2009
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Self-resemblanse
O6paboTKa LBETOBbIX KAHA/I0B

Fy = [FKF4FY]
F; = [FFFOF?Y]
F, = [F{F¢F}]

Sy exp (L—i-/:r(;m)

CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, “*Nonparametric bottom-up
www.compression.ru/video/ saliency detection by self-resemblance,” CVPR, 2009

GRAPHICS & MEDIA LAB
VIDEO GROUP
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CpaBHeHne metoaoBs(1)

Original image Our method SUN (2008) Bruce et al. (2006)
S e Rl k] 2 i CRs i vl (IR e
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Fixation density map

Fixation density map

CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, "“Nonparametric bottom-up 45
www.compression.ru/video/ saliency detection by self-resemblance,” CVPR, 2009
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GRAPHICS & MEDIA LAB

CpaBHeHve MeTo0B(2)

Original image Our method SUN (2008) Bruce et al. 2006)
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Fixation density map

CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, "“Nonparametric bottom-up 46
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CxeMa NnoCTpoeHus

GRAPHICS & MEDIA LAB

space-time saliency map

Space-Time Local Self-Resemblance

g Space-Time
Steerlng Kernels Saliency Map
CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, “*Nonparametric bottom-up 47

www.compression.ru/video/ saliency detection by self-resemblance,” CVPR, 2009
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[TpMepbl Ha BUAEO

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, *Nonparametric bottom-up 48
www.compression.ru/video/ saliency detection by self-resemblance,” CVPR, 2009
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= JIOCTOUHCTBa:
= OpurnHanbHaa BepOATHOCTHAA MoAenb
= AnbTepHatnea ME u OF npu noctpoeHun SM BO BpeMeHu
= KMcnonb3oBaHue LBETOB

= [lpeanonoXxutenbHbi HEAOCTATOK:

= Hwuskas ckopoctb Ha HD npwu 60/blWOM pa3Mepe OKHa
OKPECTHOCTEN

CS MSU Graphics & Media Lab (Video Group) Hae Jong Seo and P. Milanfar, "“Nonparametric bottom-up 49
www.compression.ru/video/ saliency detection by self-resemblance,” CVPR, 2009
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s BBegeHume
s Peann3oBaHHble Moaenu

= A Novel Multiresolution Spatiotemporal
Saliency Detection Model

= Nonparametric Bottom-Up Saliency Detection
by Self-Resemblance

= CpaBHeHMe U oLleHKa KayecTBa
= 3aK/1l0YeHme

CS MSU Graphics & Media Lab (Video Group) 50
www.compression.ru/video/
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i OueHKa KayecTBa saliency map

GRAPHICS & MEDIA LAB
VIDEO GROUP

B 3apayax obHapyxeHnst 06beKkTOB — KOSIMYECTBO
NpaBUIbHO Pacno3HaHHbIX 06 bEKTOB

B 3apadax cerMeHTaunm — CpaBHEHME TOYHOCTU
rPaHNL CErMEHTOB

Bu3yasibHOE CpaBHEHMWE: rpynny NOAen NpocaT
NoKa3aTb «Ba)XHbl€» PErnMoHbl N306paxxeHns

BuHapHasa py4Has pa3MeTka n3obpaxxeHnu
n noacyet nnowaan noa ROC-kpmBou

O6beKkTUBHOE N CYObEKTUBHOE CpaBHEHME C
pe3ynbTaTaMun eye-tracking

CS MSU Graphics & Media Lab (Video Group) 51
www.compression.ru/video/
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OueHKa Ka4yecTBa saliency map
Eye tracking(1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

CucrtemMa cnexeHusa 3a rnasamum

= B xopne skcnepMMeHTa UCMbITYEMbIN CMOTPUT B 3KpPaH
= [1naBHOE nocneaoBaTenbHOE ABMXKEHWE MNa3a, Koraa HabnoaaTens cneamT
3a MPOUCXOASILLMM Ha 3KpaHe, PerncTpupyeTcs anmnapaTtoM Kak dukcaums

= QuKcauum Bcex 3putenen ob6beanHSIOTCA B KapTbl UKCaLmm

Hani Alersa, Judith A. Redia, and Ingrid Heynderickxa, “Examining
CS MSU Graphics & Media Lab (Video Group) the effect of task on viewing behavior in videos using saliency 52
www.compression.ru/video/ maps,” Human Vision and Electronic Imaging XVII, 2012
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OueHKa Ka4yecTBa saliency map
Eye tracking(2)

GRAPHI(S & MEDIA LAB

= KapTbl pukcaumm HopmanmaytoT [0,1] ¢ nomoulbto Becos Maycca

= [lony4yaetca npeactaBneHne BEPOSTHOCTU, NMUKCENb B MUKCENb, YTO
CPeAHECTATUCTUYECKUN 3pUTESb 3aUKCUPYET KOHKPETHBIN NMUKCENb

CS MSU Graphics & Media Lab (Video Group) Henderson, J.M.: Diem video and eye tracking database. 53
www.compression.ru/video/ (http://thediemproject.wordpress.com/)
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i ba3bl eye-tracking Bnaeo

= TUD
= Eye-tracking Buaeo ot 24 yenosek
= Pa3pelieHue 1280x720
= CuUeHbl N3 uNLMOB

= DIEM

= Eye-tracking Bnaeo ot 30 go 100 yenosek
= Pa3pewieHne SD,HD

= OunbMbl, TpeUnepbl, HOBOCTU, CMOPT, PEKIAMA,
aHMMaumns, JOKYMEHTAIMCTUKA

CS MSU Graphics & Media Lab (Video Group) 54
www.compression.ru/video/
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OueHKa Ka4yecTBa saliency map
Kak >ke aBToMaTuyeckun cpaBHuBaTb ¢ GT7?

GRAPHICS & MEDIA LAB
VIDEO GROUP

motion

contrast ' frequency

Hani Alersa, Judith A. Redia, and Ingrid Heynderickxa, “"Examining
CS MSU Graphics & Media Lab (Video Group) the effect of task on viewing behavior in videos using saliency 55
www.compression.ru/video/ maps,” Human Vision and Electronic Imaging XVII, 2012
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GRAPHICS & MEDIA LAB

CpaBHEHME METPUKON

SAD

VIDEO GROUP
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VIDEO GROUP

GRAPHICS & MEDIA LAB

CpaBHeHVe METPUKON
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Contrast

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video


http://www.compression.ru/video/

GRAPHICS & MEDIA LAB

CpaBHEHME METPUKON

PSNR

VIDEO GROUP
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CS MSU Graphics & Media Lab (Video Group)
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CpaBHEHME METPUKOU
Mosa MeTpuKa

GRAPHICS & MEDIA LAB
VIDEO GROUP

Ground truth Saliency map

Gt(i) ’ 1 | sm(i)
120 ‘ , ﬁ
N — KOIMYECTBO HAaWAEHHbIX MAaKCMMYMOB
Gt — BEKTOP 3Ha4YeHUN NoKanbHbIX MakcMMyMoB Ha Ground truth
Sm —BEKTOpP 3Ha4Y€HUI COOTBETCTBYHOLLMX KOOPAMHAT Ha Saliency map
LMM = Med((Abs(Gt(i)-Sm(i)))
LMA = Sum((Abs(Gt(i)-Sm(i)))/N
CS MSU Graphics & Media Lab (Video Group) 59
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GRAPHICS & MEDIA LAB

CpaBHEHME METPUKON

LMM

VIDEO GROUP
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GRAPHICS & MEDIA LAB

CpaBHEHME METPUKON

LMA

VIDEO GROUP
Motion
Contrast
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GRAPHICS & MEDIA LAB

CpaBHEHME METPUKON

Similarity

VIDEO GROUP

S = ZHHD(P@'J, Qisj)
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Contrast

Tilke Judd, Fredo DU¥and and Antonio Torralba, "A Benchmark of
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Computational Models of Saliency to Predict Human Fixations,”

PAMI ,2012

CS MSU Graphics & Media Lab (Video Group)
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VIDEO GROUP

GRAPHICS & MEDIA LAB

i CybbekTnBHOE TeCcTMpoBaHUe

CyMMapHble pe3ynbTaThl

LeCTn 4YENoBEK
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* OueHka MeTpuk anga DIEM

Max = 30*3=90

70

60

50

40 -

30 -

20 -
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0 - ; : : : :

SAD NCC PSNR LMM  LMA Similarity
CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

Max = 30*9=270

160
140

120

Bannbl: 100
ABC=3

ACB=2 & -

BAC=2

CAB=1 %
BCA=1 ., .

CBA =0

20 -

0 -

GRAPHICS & MEDIA LAB
VIDEO GROUP

Bannbl:
ABC=9
ACB=4
BAC=4
CAB=1
BCA=1
CBA =0
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i OueHka MeTpuk ana TUD

Max = 20*3=60
60
50
40
30 -
20 -
10 -
0.
PSNR LMA  Similarity

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

Max = 20*9=180
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GRAPHICS & MEDIA LAB
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Bannbl:
ABC=9
ACB=4
BAC=4
CAB=1
BCA=1
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s BBegeHume
s Peann3oBaHHble Moaenu

= A Novel Multiresolution Spatiotemporal
Saliency Detection Model

= Nonparametric Bottom-Up Saliency Detection
by Self-Resemblance

= CpaBHeHMe U oueHKa KayecCTBa
= 3aKJ/Il0YeHue

CS MSU Graphics & Media Lab (Video Group) 66
www.compression.ru/video/
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GRAPHICS & MEDIA LAB
VIDEO GROUP

i 3aK/1roueHue

= Ynydwutb SR ao PQFT

= Saliency Detection by Self-Resemblance xopoluas
MoAesib, MAen MOXHO MUCNOJb30BaThb Kak yy4ylleHne
mogenn Context-aware

= [1ns 0by4yeHus knaccndukaTopa Ha pesysbTaTax eye-
tracking ctouT ncnonb3oBatb METpUKy similarity nnm
KOMbuHauuto similarity+LMA

CS MSU Graphics & Media Lab (Video Group) 67
www.compression.ru/video/
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GRAPHICS & MEDIA LAB
VIDEO GROUP

Bonpoch!?

CS MSU Graphics & Media Lab (Video Group) 69
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JTabopaTopuns KOMMNbIOTEPHONLE
i rpadukn U MynbTuMeama

Buaeorpynna — aT10:
= BbINYCKHUKK B acnnpaHTypax
AHrnuu, ®paHuumn, LLiBenuapum
(B Poccun B MI'Y n UMM mnm. Kenabiwwa)

= BbinyckHMKaMu 3alumiLeHbl 5 ancceptauum

= Hamnbonee nonynspHble B MUPE CPaBHEHMWS
BUEOKOEKOB

= bonee 3 MUNNMOHOB CKaYaHHbIX DUILTPOB
06paboTKn BUAEO

CS MSU Graphics & Media Lab (Video Group) 70
www.compression.ru/video/
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