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— Simonyan et al, Oquab et al

+ S5EMHY PR EIDFE,

Em EAE
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e Conditional random field(CRF)
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Class Activation Map(CAM)

* Class activation map

— VSRR EHEREHRIETSHFE
— VT TEENERS

[Zhou et al, CVPR 2016]

© 2017 UEC Tokyo. 5
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Pixel-level Semantic Affmlty(PSA)

%X

* Pixel-level CTIADFELUEZFEEL. I/
OD{K*EET?:)_ /f . =

(a)

— CRFOFERZTER
s CAMDFRFEZXNIEICHE S

i )
Positive (1)
o=
Negative (0)
o
Don’t care

[Ahn et al. CVPR 2018]

© 2017 UEC Tokyo. 6



CRFEFIFAL-S5%tmbpYaEE S
Eljd)*irhE&%%/f

* Fully connected CRF
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[Pathak et al. NIPS 2011]
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922 Efd Y FEE (Self-supervised learning)
o HEMBEIHEDLELELLZUERELF R T (Pretext task)

* Colorization{>Frame ordering

Change
prediction
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Change ] ‘ Change region
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High level feature
512x112x112

256x112x112

3x3
Conv

Residual
Block

3x3
i Inference

Low leve] feature 256x112x112 1x112x112
128x112rx112 1x1
Conv
Binarized mask
21x112x112 256x112x112
CxHxW
(© 2017 UEC Tokyo. 11



Z AL B D HEER

. FH3

AR RIEFECIED, BELGHAAICKY . BIEDOHER

faRMIFoND (HRBEZEDENHD)

Original LA OHRIER

b

© 2017 UEC Tokyo. 12



%L PRI D HE R

- HEY

— TR O #RGERZANT, Z DD EEE
BADLYBLDEMSNLEHET S

.« R7E
FELSANILNSIEESN)LFERDBIFS5Y

LEFEZNINDVSFRY ZNIN KDL YEELL)

— IEAES )L DR TR Al B4
— RYSNILDREEIEF R A8

(©) 2017 UEC Tokyo.



—~ EEAA
UEC Gnsis Ay

F oo

%L PRI D HE R

PR A zbe
i Error label -> Correct label
Original TR D HERIE R Correct label -> Error label

k Ilgii'ii:i:i:- ?'Fd 1t 'ﬁ;ﬁi&j{i
“" Error label -> Correct label

CRE 5L 418 0: ot Correct label -> Error label
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Pixel-level Semantic Affinity(PSA)
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« ZFENOX:cross entropy
— mP:PSARRY £ (dF dF . MTF Z HMPP (4% u
o ..}l

— mP: CRFRRY A
FAHMTT dT

g

J(MPP dP u) — MPP logdP+(1—-MPP) log(1—dT),
(5)

JMPF dP u) — MPPlogd® +(1-MPF) log(1—dF)

— BALMNTENS VT ILERRS | ..
—_—— — o = “P.P T’ [ AT
¢ RRIIZBIFBISASNLOELE 0o = N /N,
- BE TN if 4. > 0.5 then ~. = 1 else ~,. = ()
¢ miibf}iﬂkéhf:nx if E"FJ () then Er-.Ftr:.rtg:.‘. = 0 else ff'huuyﬁ _ "{:;'hu.r.!lr,rr
° /§47Z0)9Qfl§ if a-:,.:'Df' 1 then b" 1 else b = 1)
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Seed mask CRF mask
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* HI==40% 5 5x60%FEE CCNN (ICCV 2015)
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« SEC (ECCV 2016)
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 DSRG (CVPR 2018)
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SSCP
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First step

SSCP
Second step -
m

CRF

— Seed
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First step

SSCP
Second step

mi*

(©) 2017 UEC Tokyo.



Training of the second SCPP module

m" d"
Change
region

Change
region

Training of segmentation network
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Second step

mS

Segmentation
model
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Input 7
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Training SSCP
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First step
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* First step
— m": Segmentation model D H A< XY
— m": CRFDH HHER

Loperp(d . d" M) —Z J(M"™

.'_|'|—

FJ(M™F )

J(M™ d",u) = M> logd’, + (1 — M7")log(1 — d~)

=T

J(M™,d",u) = M logd., + (1 — M>")log(1 — d)

- Eﬂ bb\'hll_.\ll\-lj-pjo)l/élgﬂ-\(%

if |Z';;| >0 then L.p .y 0 else L.p ory Lep—orf
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* Second step
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Second step
— FEBFICIT R EE LT HSegmentation maskZ{E
— mP°: Seed EIE
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RER

Pascal VOC dataset 2012& 8> TEE&
- FEBEBRME 10582

— VIR 21(HImP7AR20, EmYTR1)
ST FE AR

— Mean loU
—EV9tILOELY R
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UEC s5imishy

AFRYE PRI ERE R DFEIE

Trained
Fi Raw seed segmentation
) (Train set) model
(Val set)
PSA 52.5 58.4
PSA+CRF 48.0 59.0
RIS AR 5 BIFS R DFHIE 53.4 61.4
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umil

1) B75 nR I3k 50 B G 2R (D 4/ IE

Fik Val set
PSA (BIR{E) 58.4
PSA (3CER{E) 61.7
BIGRE S EIERDMEIE 64.7
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Pascal VOC test set

FiE Val set | Test set
FCN-MIL(ICLR2015) 25.7 24.9
CCNN(ICCV2015) 35.3 35.6
EM-Adapt(ICCV2015) 38.2 39.6
DCSM(ECCV2016) 44.1 45.1
BFBP(ECCV2016) 46.6 48.0
SEC (ECCV2016) 50.7 51.7
TPL(ICCV2016) 53.1 53.8
CBTS(CVPR2017) 52.8 53.7
PSA(CVPR2018) 61.7 63.7
REFE 64.7 65.3
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UEC ik

\T—

L

L3

T emoxmigs | V2| T
set set
MIL-seg(CVPR2015) Saliency mask + Imagenet 42 0 406
images
STC (PAMI2017) Saliency mask + Web images | 49.8 | 51.2
Hong et al. CVPR2017 Web videos 58.1 | 58.7
Shen et al. (CVPR2018) Web images 63.0 | 63.9
SeeNet(NIPS2018) Saliency mask 63.1 | 62.8
AlSI(ECCV2018) Instance saliency mask | 63.6 | 64.5
REFE - 64.6 | 65.3
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