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Mg, = 1[(1 — A) > 6]

reverse attention map

TAAeR, WA 1]& Fxzsd, Nge oA w7 99& AEs7] Slstel AA 9 vt o
5= dAelal, A attention map22A] o|w|A|elA Z} AWz QA Ao ANE AEE dEhfs ¢
" gl 5 Aok Mige 24 FAel tisiA 114 AS 23 h(1-A)e] mel AsiF AA(obg)S 278
12 449 5 glom, Z A A 164 AS 23 gh(1-A)e] mlE] Asixl AR (Obg) olste]d 02
= 4449 4

8784 2]

Abg — (1 - A) ®Mfg

A A 215 FZ3EPH, Abgs background attention maplZAl A d o] ullo] ¥ AEo] o]m|x|o -]
= duld AAY 4 drh. AbgE ZF HAld giEA 1914 AE ke gh(1-A)ell 2 HA H Migghs weke] At
3 k. AFHH o= Abge olu|A| oA AA o] AL o] vl F9s YENE WY F Art.

[ 2] 3]

»Cpec = ]Ex[[d(AlD_origs Aorig) - d(Alf?_orig: Abg) + I?l]++

[(d(Aorlﬂ”tt Atl) ( orig2tfs Ab.,) + m] ]

(444 31 Rxsw, O 9 Axdel me &d35d 4 Ao, FARer, L Eg

(Triplet Loss)& Wetll= - 5 .

EfZY &4 dA(anchor)E positive input Z negative inputd} BIREE <lF A UEHZL Bt &

St (loss function)¥ 4= dvk. oWl o7 < (anchor input) ¥ positive input Ale]e] ##](distance)
E

Zojok 3}, ¥7] < FE(anchor input) ¥} negative input¥e] 7 (distance)= H7l H == &=

s}
FA = vk, EYEY £4S 9= duid (word embeddings), WE Sy, @Y s 2 AW
23
-
o

P
gl
P

>

el

s

_Bi_l

o2 FAAHE Fd&5sted ofE £ Jut. EFEZE £4 < (Triplet Loss Function)® [%42)
Fejo] 28 u¢t Ael &<(Euclidean Distance Function)®] HFE|S & 4= o},

a8 olm A (200) 0l g e el Aorig B WS o]n=](400) ol i MY Fhl Atfi= positive input
o]

of sidsh= dHlY wd = Ak

Aorig2tfi= Aorigell thslo] 58 olm|x](200)0] 7Faixl Wy FAdd Wads WS o YH= I8 @
T A, Atf2orige Atfell tisto] i‘%% olm x| (200)l 7heixl WEke] AWES P& W PAH= dWE w@
oA Atk ol2f7k Atf2orig B Aorig2tf= 47 ¢13%(anchor input)ol] sl@eh= UMY L 5 vk, Abge

negative inpoutdl] dNF3t= UWlE Fd *’F ATt

a1, Atf2orig®t Abgete] A
= &EH(130) = Aorig2tfe} Atf
7 HEE Fggs WS

=, AFA % TEH(130)= Atf2origéd Aorig Atele] A2 (distance)”} FH A7}
Z(distance) & Ho7} HES &S WHEste] s ¢ Qlrh. Hgh, Q1FA
Atele]l A (distance) 7t HA7F ¥ a1, Aorig2tfel Abgete] A& (distance)+
TP 7 Urt.

A H o7 AFAY% R (130)= PA ¢F(anchor input) I positive input AFele] A (distance)E
23}8}aL, 47 ¢1F(anchor input) ¥ negative input@¢] #1#](distance)S 3 sle] &4 47 4}
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k1
N2
N

L
S

Channel Pooling

x (kernel size = 5)
‘1D convolution

oy sigmoid

W 1x1xC 1x1xC W

A;(x,y): channel-pooled result for (1,2)
- (e.g., input channel=4, k=50%)

W

weighted feature map F,,: descending order
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E96
Connected Bounding
component box
300 P
/ o
o C
+—= O
_C - —
) O +
X —
e\ O O
= =
A CNN o ©
¢ L _
= O
. P | c
RS Y — C
D ©
Input imag E S
201
=97
Basel ine Ours Basel ine Ours Basel ine Ours

Scale

PST

0 epoch 10 epoch 40 epoch :>

- red box: ground truth

- green box: predicted results *PST: Point Symmetric Transformation
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EH9
CUB-200-2011[1] Local ization accuracy@loU(%)
Me thod
Los Lo A 30 50 70
Basel ine v x x |9.75 77.21 28.66
ours(full) | ¢ v ¢ | 97.30 83.65 38.64
- Lo, x v V' | 9473 71725 40.24
~ Lpec v x V' | 965 7897 32.70
~A; v V'  x | 9.73 79.49 32.27

- Baseline: rotation prediction task with ZL¢ig

- L.s: classification loss

- Lo pretext-eqyivariant contrastive loss

-A;: pixel-wise weighted channel attention
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Pixel-wise weighted channel attention

85.
82.
79.
76.
73.
70.
67.
64.
61
58.
55.

GT-known accuarcy(%)

OO0 OO O
N

Max 10 30 50 70 90 Avg

—&— Baseline| 60.8 76.2 79.8 77.8 78.8 77.9 77.2

—o— Ours 60.8 75.0 77.6 80.4 83.4 80.8 80.5

channel-plled result for (1,2)
(e.g., input channel=4, k=50%)

C(j=0..C-1)

W

weighted feature map F, : descending order
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Localization accuracy@|oU(%)
Method

30 50 70

Basel ine 96.75 77.21 28.66

Ours( top-70%) 97.30 83.65 38.64

Ours(bottom-30%) 89.04 57.90 17.74

Top-70% Bot tom-30% Top-70% Bot tom-30%

- red box: ground truth
- green box: predicted results
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EHI2

Tasks CUB-200-2011[1] Stanford Cars FGVC-Aircraft Stanford Dogs

Base Ours Base Ours Base Ours Base Ours

Rotation[14] | 77.21 83.65 88.69 97.41 91.86 97.14 77.79 82.03
Scale 44 .66  83.62 | 77.41 91.69 | 65.70 96.69 | 67.30  82.63
Translation | 22.98  83.05 | 61.37 97.40 | 47.13  96.36 | 58.05 66.72
Hflip 7.76 75.12 | 91.415  96.81 87.15 94.83 | 78.18  80.88
Vilip 75.94  80.51 91.96 96.08 | 92.85  94.77 77.07  80.44
PST[7] 48.92  76.80 92.89 95.68 | 92.41 96.51 67.91 86.64
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