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A A HE ZA7E Hed 2] Al 1§ dlololE ol&ste] | olmA el tid 5% ¥ (Feature

71 AA A AE ARV 27 5 fie olgste] Al 1 o'l f(Attention map)S s WA

71 AA A HE: AT A7 A1 By =88 ¥ojagte= ntAF (Dropped foreground
Mask) S AASE, A7 =58 Tojag$= nladsE AEFHAEH ofdld 24 (Contrastive attention los
) 7o AAEE &, o

A7 AA A HE AXIF 7] EEE Xolases viad T AV Al 1 odd fle2RE AdE F4
W (Importance Map)<= 7o AA A& FAH= WAL E 285 AA 94 A& W

AT 2

271 AA A HE AT 471 54 gl oJdd S5 (Attention block) & AAske] 7] Al 1 ojdld WS

71 AA 9A HE: FA7F Z7] Al 1 o'l el gigk xzojaet = wiA A (Foreground Mask) & At
Al

A7) AA YR AE AXIE A7) A 1 ofdlAd wo] thek Wzl = mpbA T (Background Mask)E AAEHE=

A7) Esd Eoladhs wad, Y] olagke s viad 9 Y] wase s npagE o] &ste] Y] Al 1
oAdl A W& 543 7H(Feature space) O& M| 3}H,

A7) B Foladhes viaash A7) FoladkeE nhade] oguly i AR JYE fAEAES, A
7] EEd oot viaa 5 Y] Wk viase] oy Adks MR AR Bk A =S 2
=Y ¥ojadkes vkaa s s dAE e A4 A AE .

Ead xojagkes wpaaE 4] Al 1 o'l fel Al 1 JARE H&ste AT dF 5 PE ApbE
9 (discriminative region)S 7HeA AAEE vl RS EAow = AA X AE L.

A3 5
A1 oA, ] A A AE PE,

F71 AA A AE ARV Al 2 A dololE olgste] Al 2 ol WS Agsk= 9l =
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A7) EE Xoagket vhads AV Al 1 odAd Wl RS AEste] AdET Y] T8 W AV
A 1 oJelld Wol] A]ZLRo]=(Sigmoid) s A&t A== A A HE LW

273 8

Al 5 el YA, 7] AA FA AE dHe,

A7 AR HA AE FAIE 7] A 1 o'id W R Y] Al 2 o'l We] AR FARIAEE xR E
AA =" A] 22 (Foreground consistency loss)E AlAbst= ©@AE O ¥xghsts A 914 dE UH

AT 9

wodlolote] Wi 2SS AdT] Al 2 R elolole wid 2AdsHE

7] AEFGAE R otld 22 Ay Tolagter AAAEHA 22 @ Ay A 1 ould W] et ZAlw
Aol Z2(Classification loss)E FHAbsle] 7] H8ld ZHe HF 225 AXetE, A7 AEZSAEHR
offli 22 g 7] Eoluahe s AAZEA 2B A2 4] ey wde s 9AS o ¥
et AA A HE: w9

A% 1

AAE LI olMAE A dHRA;

Hey mae Agehs 43R 2

A7 Hely wde] 2 1 AT fojo]= o] &ate] A7 o|n o] e EA W (Feature map)S =Zabil, A
7] £2 wWlo] oj'ld E-=Z(Attention block)S AA3ke] A 1 oJeld Wl(Attention map)S WA A7) A 1
ojdld MogHEYH =gH ¥ojash$= vl~A(Dropped foreground Mask)E AASE, 7] =58 Xolighs
= w3 E AESAEH ofdld 22 (Contrastive attention loss)E 7|F o2 AL

=1
A7) B2 Folagtes ntamg e A7) A 1 odd WozRE AR =2 W (Importance Map)S 7|=<

—a-
2 A7 9N 25 QUPNE T A4 AX AF A,

A 11 3ol 2o A,

71 ArgA =, A7 A1 ofdld el tigk ¥olaek= Wk (Foreground Mask) B ¥kt mpig
(Background Mask)E AAsta, 47 =85 ¥olaghes ulxaz, 47 ¥olaghes vpxag 9@ Ay Wigge
T oupaaE o] gate] AV A 1 oA WE SR FH(Feature space) &2 AP 3}E,

A7) E5E Fo]aus mhaIel 4] Eojagke = whade] oMY Ade AR HUE FABIA RS,
7] 25 ¥ojagke= whag gl Y] wiasf s npago) Hld Adke AR Hgg vfpAei A mE A
EEE ¥ojagteE A E At AA A AF FA.
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AL X olvA 2 AA B NS BFY FNA0 deeR 49T & k. 1w AFY
AL deluE QNI AFE BueF me F ARGGE Al A AN 4T F U
FuelFel wet AAe) AN FHHE AL AFY FANA A4S B FAE B £97 & gon
Qi ARE FY FAE B3 AN ATE 5 Ak

A AR TEoldE AA IS Bt ZEEA A7) el HEZAE|R ofeld 2 (Contrastive
attention loss)9} EojaelE= AAAEA] Z A (Foreground consistency loss)d] 27}A =2 o] &3lo] &

Ay dololE Fdgtt. WA HEGAHE odd 225 AXer] fEiA omAeA FEE 5A W
(Feature map)& Ethz o€l f(Atention map)S AAstaL ofdlAd el dAgE HEsto] 9] vpras
AT, odAd f2 54 el odld £5& A&kl AYsks Ao, ol &52 HFE A A
d darelFel uet v vE2A AAE 5 dvk urk, JRAE VlsellA dEske o'l E52 Ald -
iAsk7] 918k Ao ® B A9l (non-local) 54& Zeth. 5, T FAMS nEste] 54 fHolA 3
d oldld s sk Aolv. 54 fio] Folxw il £5L& o] A< (Channel), 7}z (Height) 2 Al
Z(Weight) &2 Z47} el stal A5 F Hld ko] FARdel sl 7haA7F Fold Al A g &3k &
AE =92 5 vk, olsk o] Al EHE 2ol o&f 54 foziE g odld o] AHod

s, o'l W& o] &ste] Eolaehe=(Foreground) wkA=39F W 1EhR-= (Background) wha 9 Eo]T1eb-
T oA 54 49E 7 FHe =59 ¥ojaskE mk2A(Dropped foreground mask) o] 3744 mpA
& A, A7ldA 54 dFolet 3 onX o wiAN AW T 7HE ApHstE FAs vt FHo
AT 7 AA R AE V] = o3 54 d9E VdeE 54 o g vEd waEsE A
ol A AA FGE AWMIIA B AU A A Arirg A 2 ued 9as AYAsE F9U)
FASERITE. webs JiAlE Tl e oldd EAlAS dlistazt vbE ApEstd d9S vheA AddE
Dropped foreground maskE ©|-&&ch. AFE A= 2429 vtz 89 5SS w3t o= onA ¢

542 a9 5 o

oo
J
1
i

i)

can

Fl, EgE Eolaehes mad: AEstaEB oWy 2AE lFow ARG, dAY, A 1 ojad
% B430oR Jdugsizd glold SEE Eojuwes vyt Eojamtes rhaz Quy Avshs
AU g FASES, Waehes shaze) Y Astehs AU WelAw% 44e & vk, S§W Eolaw
ST vhae Al 1 oA Wl AARS Agstel WHS A7 F Y AEsE J9L seid 498 & 9

s Folaete s vhaast Jbhe ikl 9AT S da wWoaeke

S, AFY AAE AEGaEn ojUd 2% B FAF dold A7 54 We duons 27

dololof ] 49l dolojz #RHon F4E + Avh. Y WA ASiEN UM 2AE AL 2]

dolojof i olu Al FEE 54 W vl Yo ol gsht, olF ol A9l dolojolA Al o]
= 0

(Threshold) & H&o2X AP = ZolH, T8 P2 ofdld o Aaxol= &gsts Aegomy 44

Hrt.

%, o]%9] #o]ojol A= Dropped foreground mask Hi S8 Wol VIFAZ HEH 53 We Jgitu oA
jlojojo} FUSHA AEZ2E R ofdld 25 3k Aoltt. o] 7|9 A Dropped foreground mask =& &
ML pixel-wise multiplication®] ¥ Th. pixel-wise multiplicatione Y PoA HRZI|2"Hs=
element-wise multiplicationS &udtch, o] Z9-, o] 2] #olojole d&Hztol 7FEA7F HEHRomz oA
dolojol A g ofdld WA xtol7k = o'l glo] AAdETt. ofo] wef F o'l W ko] Xfo]7} % o]
ALE TFat7] falA Tojadkes AAI~EA] 2425 A&dtt. AHS 93l dAIFo=E 2719 #lolojel o
ARt AFstont AAE du AW dolole vzt EAGtEE A MA #olojek mpx]d glo]o]
7re] ofehd Wo] A& FASA LR Fol 1L AAAEA 222 AXE 4 ),

2+ MAE 7w 4 A Al 35S YEd EdHe|t. & 28 Hx
W oded 2920000 EFE Easie] FdE welofddA Zzt HE
A golof(201)] ojeld o T
Al =B Al 22(230)7F A&

W

)=

5]

A

ki
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WA 3 A dolol(0DAH AHE olmAe] It 54 WS FEF & Avk. 59 B FES T A
F AR FAHE A G4 PHoR AUk AW, 53 Wel v AW 542 2E ouy B
25 Agstel ofdd We AT & Utk AT AHE WA WL JFOR SHE Tolawes vhaa
£ gAsn oA Wt SER Tolawhes wiaAE olgstel AA ANE Fyst: AN £Psh At
AA el 917 Aol e Avhe AEHAEE ojdd magm Ed 249 4 Aok A, Held 2ol 4
A AAE F457) el A ofud 2a go] AolES dtid & A,

3, AEGAEH oulHd 222 J|Fog AAYE =59 Fo]agk2= wlA3 (Dropped foreground mask):E
olste] =gk 19 uhgt Aikd 4 Qo
F24 1

o371o A A |l W& el 4
vl (Background) B9 & om|gth. 5, =59 okt wpads ol golA] 7 apdstE oS
| Aste] AAEE, Quy © Ao ¥olaaes npazel ou|y Aiel= SAleA I, Wogtes v

ot A= Az HolXNEE AAE S ).
o]

s, ohdlel 9t 2% Fxste] ASaEE

2L

Lo

WA 2aE A 5 T

>
o

4 2

Lcn - E’x [ l (d(:df;:- zﬁ:) - d(:clfr.:' 5:'-[;;-_—) + '"]-rl

A7l = =g Fojugtes vhaaE o YWPE Sdolw, i Eojughes waAE Fd

d(:dm.:ml:

Eqolm, & wages waag B QuPE 54S dnad, aew A 1 v}

d(Zasg. Zog)

23 D A 2 mfaae] '] wjgo]ar, = A 1 akam 2 A 3 raTe] dAEA0 ujd

oz, ™ & wpHloltt, F, Al 1 vl2AE B3 YW 547 A 2 vk2AE B YW 549 AxvAE A

2 fASE, Al 1 vhaze] 545 Al 3 nhade] 540 dadlat AR golal Few

AsgaEn ofda ma H5t A7t FEE Ax
B W gol AA EEHE Frelth Z, EEE ¥
3 Ao RS s vhaag ovldd, Aseay

o
1_[. L=
olmgterE maA: AESAEHE ojdd =
b %
02 A% Holojo] WAy wiel AAd =@ wx] oW W stol=d £ 9l
Z]

A (Triplet loss)9} o] Ftol AES & Iy §lar ol & UAEE MES AEeH & A 1 vfx3
W= A 3 ufAgs E3 FEds EHS BEUE EIXER AZ3 YAER MZg 7458 4 9,

g, 3 HA dlojo] v dloloe] J-ES A fEA 5F Wl sEAE HE3e. or]dA 3
ol ek 75X 2 Dropped foreground mask’} 42 4% i T& Wo| J&2E % v}, ol Hed =
oA APeA AAHE o= S B4 o Fake Aoz td dojoje S AN = A

g, F oHA ool JhsAY A8E 5 WS dEitez sto A WA golojel FUS WAoo AMS
el agla Al WA ool T WA dlolofdl A AxtE JlEAE HEE 5 WS JYFp ez o] nf
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AR BLSA AW FABT. oled WAol we mA Yolof(202)744 A wAHoR AP >
otk whAE delo7bA dake] Fmww R WA dolele] ofMld Witk vhAu doleje] ofwly WS Wy
S itk dolole] el wek A WAl dolofs mhAU geolofel A Z1Zh AR oA Wel et AL 5
Atk AR 914 AE AAE F olAA Ho| N FANAES ey R d&F 5 Ak, G, 3 ¥
A ololel M A (Activation)Z whAE dololE FFoR AAANOEA T ofud W zke] Aols

d 24
ol FojagteE AANAEA 225 ANNE 5 QU

W, ohdlel $84 3% PEao] EolPeE ANZEA 22E AT 5 A,

A A;
A7eH T iwA ojaa geln, T = juA olma we onath. S, A ojsa gl 7] #olo]
ol FEE ofdld Wolm juAl oA Wol o)Fe FolojE Fal FHHE ofud Wolth, ojuA We
WeFHo RE 94X (Location)®] FHSHE vhehd Wolvl, x7] dolel AAsl AA W A AP
AR 2o F9A49 99 FEske A4 o Bsd 5 A, old@ FARE Aasr) ga4 2]
dololel olmy Wk o wolole] oMM el UMY FAT F YT EojTeE AN AUA 2AE
ARGozA % ofud Pol fAHAEE 45T 5 Aok
s, AA A AE AT olskel a4 4o et Weld wale] AA 2aE ANT + Ut
754 4

Luuu[ - ‘C('[\‘ + Lx'd + ‘E‘f c

A elA L o zaje) 2ejs mag gusu, U AEdan ojaM 2ag dusu,

oA E HAAAEIA 22AE 9u|dlt), S 2 Y EY T mbx]2te] GAP(Global average pooling) @l

olo]E FATo RN AZTEWMA ZHH7S AMASEIL one-hot ground truth labelo] Fojx|H AAkd 4= glow,

obM AF3 48k 1S B3 AEIZAEH oud 2AE AXteln 8] 28 F3)] ol AAAHA
[e)

T Ay A
- X

A QA HE AR ol9k o] HPEGAEH ofdd 229 ¥ojaetes AAAVA ZAE AAStal oy
A W FYa BRE Y3 FgA Al E2(Classification loss)et gAtsle] Hejd mdo Ax 222
A ¢ Tk, AA X HE AT AEFHAEHE ofuld 224 gho] FoARF EFE ¥oladseE vhis
=2 AAsta, #olo] H ojuld wlo] FARIXES Foladt= AAAEA 2AVF FolAEE Y md
£ EYE T Ak F, WA 227 HolAEF EAAS W] A AAE AWStE vied 9taE A
datE whae] 717 R A AXE AE WA 5 vk, webA, T ASA Ao R shEE REdA
s At BAsE AdE o2A AA AA ADste FFH AR BraE T RN AX AR FA
s =Y 7 U

L 38 AE Vs o AN met HESAEE ofdd 225 Aske RS UEd Edolt. & 3&
st 2 Golojd e ofdld WS o] &3t 379 vtaaE AT 7 Adnk. T 2ol om ]9 HjA e
AFsts F99E& AAs zojagts wixAE AFSIAY oA 9 A dFsts d9E AAS] W

$E a3 E AT 9

=
AGI0E AL 5+ A
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A o7l GARBI)E olrlAe WA 4G FAA 4 ARE Ego] tehbs 999 & At
g AR BB Aol BB d@e] AEy gom 1Fd & A,

EgE Folaehes nmaa(310)sh Folaehe s vhazn Sgol AAHWA AEE elx Ax J
3 G4etng fEE £ Atk Jen Waekes vhaas w7 Hom i ool W

98 Agel Wt =EE Eojuehes vhadsh Zojugtes vhaze] Juy 2
93, S§E Folaehes rhads Wames vhaze] Uy dde Az 9

AwE 35" vk, =, triplet loss FHE o] &3t a5 14T = drt.

2 ooz =

s7le] whazie] 2z gl Al 1 ojdA We S4B R JMPHth 5437 el =EE ol
Bhes vhaze] B4 ¥oluwhes vhazie] 54 AZ AU fASl BdH3, S§Y Eojuges
vhzie] 545 Maekes vhade B4 AN WAl BdEG. AT, SEd Eojages vha
29 543 Eojghes vhade] B4 5437 0 Ase A6 £88 & dn, =EE Eojages
slaze] 543 Maehes vade] S4ee A Do wolHus wadh & vk

% 4= RAE 1% 9 Al wE A 94 4F FA TS dehd mdolth ® 4 FEstd A%
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