<
"
(a4
@)
-

UNIVERSITY

-

20204 11€ 20



= SXjjo| MSAMAL2
HZAZ Qlsl| o|AtA™
= O|fGAHO| 271t
MZ|EHE EHQR 5=

Non-linear
transformation

n
az: : a(b+Za‘w,)
w. =
as 3 i=1
n

A5

Y E|T 50| £48] B H MY oAkl
of CH3t 9IS A5t of 22

AEMAEL J|g2 o8 X1EFH 28 5 52
£ 0f0] A A20]| B ko] =X}

J J

Output Layer



(@V]
Ko 5 ek
fir - Il g
K o = 1M =
T ! B ~
W N z
3 p a2
. (@]
[ = & &
= of U =
Sy — T —
A — _ﬂ__. H ._un_u.._ ...M
Ko | = VDF =0 i &
%I [T F i mwl w.
= Ko | v & | M L a
N 0 K| ® =z g
e S| g 5
[ oF ks
e o 2
% i R 8
w = ar ] =
g I " Er &
i g | 5
ol .ﬂw._ 0
/ o 5
1 3
/ O g |v &
= | IH 3
S o R | == =
REe ow o |m @
) IH =1l O
._°_h L-O . X o
u Er z
B S g mEE £
s ™ c
H_.._._I NS ol - of iy ﬁ =0
R Ty M o : ur
=l o B _
L —— T I t
KO MET K™ N . Klopy — | |11
o Ul Okm H S H mro =)
lEr F®mom o
< ouwr IH UU<E gy Wl
5 {HRO o[ .
g WH G, AT Z
__°R~RH = RIZ0 RIS s
K Ar mEg = mER Ko<k a
o ol Ihx! XU 1wl &RD >
o A A H A A
| ] | |




r=— == 3
_ , !
ojn <= N
o O e Ya
= K g sl K
= 2
- ‘B oAk R
- o_ OW _m va_\Wn/s_ M=I__”_.mv_|
RO - 2 A% o7 I
—— . =) s £l ol_
23 = ok “m 2L mn_.o__ﬁ_“
L pd ) — T
il o0 = 8 8 R0 T
B, 8 g8 Xl
of B s ol g
du 8 35 T
el = El 8 5% l
N m |_._AI|_ “m coch.v_ F
%0 s EEI
I_._.-_I Jo 28
TO I - = mm.“
o - a
g Sy
7 7ﬂ °—_.___|-| 2
of M= zour :f : T |
< TOTF % g ¢ ,
I = RO & P T _
< S X RUIN *: 3 O
70  rET £ =k > U
R lFg = | o
z07e0 o7 ™ I | EZ
foll Ol 10 =y
.1______“_._ 0= =1 £ =ir
<M o <o ool ¢ .ﬂ.n_.._:
Of— AUT0 oFR! £ 4 o
— K =l ¢ £5 A Nz
> Hdnd — g g5 < <
© . DAL “ sy
RICOE -7 — 57l
”ﬂ_l_l HH_O_ ﬂ_.___ﬂo .ro...Auo
== — av o
— Hoo_ﬂ i0 = ﬁol_._.._u
<10 KT i % ™
KITT miuigo £° I8 e
i = ;S

KRN <50 580
NRI A A




- MESMATC| ANE RHS R0 w2} BH/YS MitsHs
Relative Attributing Propagation (RAP) H| 2t

> BRMS J1 SR SE0| 52 Yol ZH(HTH), BRO| G BE0| I He
S50l mar g 7

Detailed process in Layver j—i

Uniform Shiftin irst Pr q = .-
------------------- e ... First Propagadon | )  Absolute Influence Normalization |
.E <. - | /i) Decide Criterion of Relevant Neuron |
: : \ : I iif) Uniform Shifting [
: - Y : = R R S R e i e e R
Eq (8) 5.(__.\'.‘.‘ Absolute Influence Normalization
: .. (__.F\\}.. R Ri(v) = <Z zih + Zz&) * Rj(q)
5 : 7 : i i
: = : ,’:" E P
Do J/E : R® = |g®)| ., Zifi
; <- K-/ : ‘ ! i |RL?|
/ Criterion of Relevant Neuron
----------------------- e PO pUen) Zilzj|
Layer i Layeri A';:::}:::.]Ij::lgzﬁce : / / g (|Z | + |Z11|)
ObAL A - — Pop0 z zj (l+1) Zij D
H|etSt= RAP 7|=2| &tH/d Ho} apd P Reen =2\ 5 (7 DK :
' & Uniform Shifting :
25 - H
; u&‘: ; 4 Wl = Z (Rl(gv) T m} is activated }
L " H 5
S ‘ . 0, otherwise
&4 | E L0 R0 !
E 5 . L i R = Rigpyy — Wi
Input Image Guided Pattern S ettreeessssssmmseeereeeesssssannnntrreeeessassnnnnnerraast
LRP o RAP A A -
Attribution RAP 7IE-°—| _I_*_l gl-

Backprop
7|1 NN o|7dE 7|zt A=t Zaf Hlw

_: Interpreting the Comparative Contributions of Individual Units in Deep Neural Networks,” In AAAI 2020

electric locomotive



RAP AN O| 723 7|= (2/4)

. BP0l MIIY 5 UEYI SUASM 2

> HESIS0| JINAY (@Z)o= e 93 o[o|x| (2EZ)MHK| BAKo|
Mute|HM 750 HatE BE

- guBol AU wolo] BY g MY 228 rol g2
HEE 2 HES 8409| ZhWAM)S 28

Y Y

‘
! - .
v

Conv Block Conv Block Conv Block Conv Block Conv Block
14x14 28x28 56x56 112x112 224x224
HHE HMoapPdoAM HEYHT St AIS0A HlE &M



Dalmatian

(0.99)

Minibus
(0.71)

Sea slug
(0.86)

Sorrel
(0.99)

Bannister
(0.95)

Input Image

71EL| Al

Input*
Gradients

Lol
LR

7I9=3t A

rir

HEde 8d

e

203088

g

Ll l‘u



Negative Region Perturbation, Outside-Inside Ratio, mIOU E7}7|H
= ojO|x|of M =2 2 o] 3 Sl
H|8H RAPQ| A|

>
o
v

(o]
=]

I:II-OI A|7I-I-I kll:l=|0| I-IEJ:I-I .|.|.=|7|-

25 B3

v RAP°| Al?l-x-l kll:tlol L-"E

ol HE

SELIE

Decrease of the accuracy

1 — LRPaym (AOPC: 0.439)

= RAP (AOPC: 0.094)

= |ntegrated Gradients (AOPC: 0.416)
Random {(AOPC: 0.416)

—— inputGradient (AQPC: 0.579)

]
(=]
[

L

_ HHO
— T =

atof|
32| 28 sli'st

Negative Relevance Perturbation on VGG-16

*
ok
o o
=
—

=
(L

NZ Az mf 7| Zo| che
x| oA
o %S

Negative Relevance Perturbation on Resnet-50
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Outside-Inside Ratio | RAP | LRP.,;, | LRP..5 | Gradient | IPPut" | Integrated | Pattern | Guided | mIOU
i ~aifo a2 Gradient | Gradients | Attribution | Backprop
ALL 0.252 0616 0,989 1230 1069 Guillaumin et al. (Guillaumin, Kiittel, and Ferrari 2014b) | 57.30
POS | 0341 | 0474 0.524 | 0619 | 0691 | 0827 0.415 0.427 DeepMask (Pinheiro, Collobert, and Dollér 2015) 38.69
DeepSaliency (Li et al. 2016) 62.12
ALL | 0.164 N 0.302 B 0.996 1,195 . 1.035 X ] (Xions. Tsin. and Grauman 2018 122
POS | 0.166 | 0.429 0299 | 0597 | 0.689 0.698 - 0.296 iong et al. (Xiong, Jain, and Grauman 2018) :
. . _ _ . Input* | Integrated Pattern Guided | 62.23
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[e]
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mlOU | 6223 | 5578 5086 | 4930 | 4401 | 4590 58.05 49.87 seg mentation 7| S3} =X|H H|
Paseal VOC | PIXACC [7391 | 7086 69.43 68.14 50.01 5238 . 66.92
: mlOU | 55.60 | 49.82 46.85 46.07 31.69 34.39 - 43.63
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v 1 : Atelectasis, 2 : Cardiomegaly, 3 : Effusion,
4 : Infiltration, 5 : Mass, 6 : Nodule,
7 : Pneumonia, 8 : Pneumothorax, 9 : No findings
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_dding Network for Common Thorax Disease Classification and Reporting in Chest X-rays,” in CVPR 2018
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= W.-J. Nam, J. Choi, S.-W. Lee, "Interpreting Deep Neural Networks with Relative
Sectional Propagation by Analyzing Comparative Gradients and Hostile
Activations,” Submitted to AAAI 2021

= H.-G. Jung and S.-W. Lee, "Few-Shot Object Detection using Bayesian Feature
Hallucination and Class-Adaptive Regression,"” Submitted to IEEE Trans. on
Pattern Analysis and Machine Intelligence

= S.-H. Kang, H.-G. Jung, D.-O. Won, S.-W. Lee, "Counterfactual Explanation Based on
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= P. Bertens and S.-W. Lee, "Network of Evolvable Neural Units can Learn Synaptic

Learning Rules and Spiking Dynamics,” Nature Machine Intelligence, 2020
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= D.-O. Won, K.-R. Miiller, and S.-W. Lee, "An Adaptive Deep Reinforcement Learning
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