HUHE U2

_—O L= M

eXplainable Al
(XALI)







eXplainable AI(XAI)

0z

-US2s 2RE M= 0= =S ISR
- (M) 2018 o 299 6,0002F =2 TFZOIM | . AP} OlEHE
BT 19.9%2 gIsto] 2024 879 9,0002t e

gel =22 J3¥g oY 3As  2u2IF9 A IFe2  dYHy
- (ZU)) 20184 6291 3,000 oz HWyiglon | 20| S2F Z2O[jAo 2EO0| SthE Ao
IWT 20.7%=2 A5 20244 1929 6,0002+| 7ICH

A= 0I2H ZAHE HS3to

ALt AlRH 2ol AHods TR TVIE

Hres g8 ae CHY JsE AR AS, JlE, WIS, 9BAS S
Z00|M 4927} Stlgln S80| W2H At
oz My

3y 5% g 5%
do| HYES ABAI OHE 4+ Ut

SOITRS  BIIMFQ019)0IM  AMTH Al Mag | - U3As 2
oI5t Zo|H/THA MO Al HRO| MAH £zt LHSE HSGe A

i XAl ZHES 95t 7|2H W2 YAl Ap
Q22|50 chst AlRlM  EEE Qs Al 22| | - 22 27FZ|(model-agnostc) AEH 7| R
710|=2fQ1(Ethics  Guidelines for Trustworthy —Aly

A2 A2 ZHONLRP:  Layer-wise Relevance

HA| Propagation)E& S8 & A|zst o7
A Z2|0]0]* HHvlE
‘=24 4Y ks Vs
- (3l12]) simMachine, Google, Nvidia, IBM, Skydisc | « @Ig Zz| L s{&2 &2 7|8t XAl 7|&

- (U719 243, MStigd, 2o,

- (B27[Y) ofoMZ2E, DRRIEAI

Al 71gk AlZst 7=
HAHO ol 247

25| 214 9 o2 7|5

SMENA 2%k M2

0=
&=
-l
N
1o
!
oX
foh
Mo
%
g||_-
2]
njo
do
SE
nx
o
N
olr
gk
o

= 1S S T ot or &

= A5d FHH2to] HE35t0] Wit SYof| £Y0| JHsT shEAE| EnEF N

= AREALOfIA A|ARS| JHEH ofAZYO| Cist BF AT SYY, MR, FEES #ESE s
Tk

169



HBHE HYEM
1. 7242

7t ye| ¥ mey

(1) 39

[ 29 7158 AlleXplainable Al, AXNE AFEAE USRS ALl S2nt 2& 2NE
O|5tl =ZHt27 siAste| 21=20] ddels Hde 2F7Isst=% OH = 7l=& 90|

7|2 AAH) o1y

2= E 0|0|R|9] SO
".-J—I =ZH(E, =3

JHA] ARZALOH| A

“
o H 3 © == T1250|
“EET . IEEZ - o IN 71E 9BNES 5% 2
EEETEdwiRNs 1= O RIS o ol Iz ss%el w52
PmB RNE. yOEe %oz o o % 20| giuck.
FETHNERE P 4 ~
e e T
- Tila
EEENEUSANE m -
g!ﬁm:'ggg: Q P —p =+ 20| dH 7t YA X EXADS| Eak
Eacs Malles o N A
dELNBESDAG 5 D SN -5, 30| RO,
: N VR S ..
(8t HOJE] Y e T 17 AN N =vs 71
o N mj2by 0] D@L 95%2 W2
agol gyt
(290l 23] (Y 7Hs 0 o)

*Z2{: DARPA (2016)

O

nx

¥ 753t Al(eXplainable Al, AXl)= AIO| Cist =2/ 2H AA| o= CtE9 HaS

o

1
o2

= (A SA) MY JHsE A APE I U AAO| IBS JSHe M2 92 4 U Eo=M
Aol E2 THs

- € S0 AVt MEE SFSHAHL dE2S TSRS d2stEet: 0| AR & glel 23
st Al= Ol 2Z[5t0] SAY + UAS

=]
- B2 AR @l 7Yl %R

- DARPA‘— Al oIDI?<I AL AIAE JHE DPYOIM Sof TE RS O|0]A] HYEFO| &(Snow)
|. =]

170



eXplainable AI(XAI)

X0
o]

=1L

0lg

ojn

<l

~
Nlo

K

4y s

2HES A=

Ray

XAl(Explainable Al)

2017 DARPAZ]
7|2 JHeo] EHZXo= HIfE

—

—

o=F

o

=2

led

N|O
n
ol
Jo

H0
ol

3=13

J|EXZ 28

—

—

» £ THO|M 2018E EUS| GDPR(General Data Protection Regulation) T#+A4| Z& 0fgH0|
TE ASHA|7|

oj

Jo

20| EEfoF o A

t

S
—

=A|0f| CHE

AN

o T F& 0|2 ASH

| -

=)

A

ol
—

-

[=[¢)
~d
ol
ojo
__o__=._
ou
i

=

<d

Ofe| AtEAIZFE

il
oy

—_

__o._
o0

0l
Jjo

Ho
oJ
o)
o

7o
sl

_z_.=._

]

<D

ol

Kl

171

20| 7

i OF7|=l=

Q15|

AAdo| 222

|-

=)

IS4

o
[



A
=

(1) Zt21AE

orl

Jo

Mo
od

Jlo

olo
0%

=
110

HE A= dY

(=]
H
Jo

Mo
ol
7ol

Jjo

8o

xn

=Of

SIS (XAl)

—
[

b ARZAtel 2|7t 2%

=

J0
-~

i)

ul

of
3

ol
—

A
o
[=!

A 2|9, Al HOH AJARI Al 7|

ol -

Wz

_z_l

A2 oS &

3|

5
[=]

=]

Ul

Cilol&

172



eXplainable AI(XAI)

(2) 82 EF&

Jjo

=02 2% 7t

tl w22 e SAOf 2O

|
YO| 7tstt ojz T s N T

£ Al

A5l TEE 2 A

E}
=]

« Al 7|8t

fo

o=2M HC}

|.

{s1
=}

= Aot

71 flst 228t otg

0|

0|2 O|F 3lZ

o
_'_9\"

o
E

ts

St 7Ich

tsd

i)

ol
&r
I

o24 LA

A
St
o

H|Al

d!

.

-

10

2|
(=]

¥ 7t

ot 4

Hes

ot

o+ AR ARZLOf CHEF HQ| TERA| T Z2H0)| T

173



Heds
& QU= 7|=(Deep Explanation), 21 £ H}dE
=]

e A Ttseh EXYUS SEd
AS 4 Q= DEl(Interpretable Model), 22 ZZ(Model Induction) S2| YWHE A|A|

] M%I 7}%%}- EZDF% %I-ﬁ%l—

3oz B2

- AHHOl StHe| of2tez Mz2 JHES HifIM AR £
NHHS H|0|R|Qt Bt (Bayesian Program Learning) 22 F23510] LI|A| QA0 &

EYTM, M, 2t AND-OR J12{E2 EJ5(0] %Z Zajo| o|2=
1YW HBS ABIO YA TWE OFHT 4 USE B

= =
BYNY22 FESH0] A0l Oy +~ U= Ol 2ES 4

MNew Learning Techniques (today) Explainability
Approach (notional)
MNeural Nets

Create a suite of ale—e -]
o
; B = 5 s
Learning i) o i =
7 o 4 o DS o
! £o s =
e - =3
~ 3 S 2 oo
while maintaining a y 1 . i’ . 1E
high level of -
learning o,
performance * Explainability

.
P 8 e g ] Model
- e Pty
AT Fb Experiment

Deep Explanation Interpretable Models Model Induction

Modified deep l=aming Technigues to leam more Technigues to infer an
technigues to learm structured. Interpretable, axplainable madel from any

explainable features causal models model as a black box

*Z2{: David Gunning(2017)
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— Traceability - did the thing right
— 2 B8 (explainability)/3l| 4 S (interpretability) A&
of, 2= %4 Tik(Relative Attributing Propagation)

3|4 £7% % (Sparse Feature Extraction)
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A5 0l 24 3 =& U2 340 ==
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E7409| 2=t d A M(Feature uncertainty analysis)
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>
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- ASA 52 5HY A FYY HE 5
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- 27|14 Zntelligibility), 817|312 (legibility) At
of, EUS| YUt JjQIHEE S o|g HE DB

S s AFEXt
- ABNS |¢=Ax}ﬂx&
- QIEX|S A T wE AR
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0, o|8, S8 A5 HIM A|AH, QR =&

ASAs AFFSEH(2019)

175



<r
|
~O
n_

.y

o

ol

St
=

2|2t

O At
Bz
ot A=[9o|

= AAE =
=

Y

5t
A
=

d

O =M

|

4.0
oo

—/ =

Zotof o
Al

o
T

| 28 2o}
e zioz 7oy

I

—/

A

U= EOlE S
=)

ALE212} Ol

1
(=]

2
=
[

—

HE EA=
OlfM Eafd 7I¥ olojz|

A
=2

=
—

CHE QUZi[A 4=
7| 7]
oz

2%t Z0of|Mel 4&0|

=
=

=}

L) 28 7ts8 Al &7

©

)
{[o]

b2 Al 7ts

oo
—_ -

=8 dAFE S

| @
=

A

|.

4 4

=
e

—_

5|
)

SOl

_z__=._

Ofof| M CH

IH

0f0
ro

] T

S

=]

=

ZHE2

A
=

F

[=]

b ALY
tAE

o
[

S

=2

o2 49 Its
60cyOE

Al
o

0= 3= &

= OFOf| A

A

H|Z=/Al

R
ojru
o
_z—._._._

_

110
wjr

ol

Jjo

=
T

IT 7192 Sz

= 0j29| 7

176



eXplainable AI(XAI)

O A 2|3 Z3}

UJ (DI—-T#) DARPA01I)HL 2017982E AIEAPt QI8A|s 12|39 s 1HdS Olsfisty Tt
Z1tof| Cist O|fRE HEY &+ Us XAl g4t 22
n XAl QBZ|s51t At AT O|GHE =< #0F ofLlah, Ao oI5t AZR|s EAHE 7ts5tH
g A
s 2Z2s HEo| 2 22X HH 2A HE= =30 € ZHo|H, XAIR RgE A3As
H2S AU ECHAIZ Zie=2 7o
[ AB2R|52 2%} ]
1MCH Al | = 2MKH Al — 3N Al
— olojx[elAl | |
At v i},A AT, XAIHL )
HEFED || amaws) |
S AR A ol O] £ A MEoy g
o= (sets of rules) (training dataset) ClE o] A
 x Axe 5 EAHEME B8 pAMYS E3
e o] o|s) mjEie| o] ay2to| ofsf
sz | | THAOIAN gofut 2t J4Mof chst
= 2X sjBSH oA ol QEO| B

*E2] PRYESRISH(2018)

() (EU) QIZA|s0| cist Alz|ld &SEE st ‘Al 2| 710|=2tQl(Ethics Guidelines for
Trustworthy Al) A|A|

= 7712 710|E2F0l = O|aHet 20| 7t55t0, Al A|AHIS] RE HHY2 MHO| 7Hs56H0F St
FHES o

ol
i

4m
njo
ol

[ EUQl Al 22| 7loj=z}el ]

Tz L&

OlZH TH2|QInt ZFA| - QIZEO| 7| M2(9} AFEM HH

[

e © . AIS] QFEAT BB S
o=/ o
2Ol A|2} CfO]E _
[P S]=Ke) S =
=3 HAZES| HS 5
£384 - Oltiet =4 Jhs3of 5ta, Al A|AEIS] 2 B¥2 2F0| 7Hs3tor o

" Al MBIAE Z2E AOIA AHSEHoF g

334
AbI2 27 . 3 Al walet 254 QIsH ABSHOF

oL Al NARIOE Sl ZWo| MUMOF SO, ALY 22U RIH ANS AR

— 0o

QZ|FD MA 4 Y= AAHS 2230} B

177



ZEMEH Al

1225 Z27+42P(2019)0A

‘0
[

)

0| M 2}

2

—t
__o._
SN—"

O

o] w27
Atz 7|

st Al
4
Al

=
=

e
r=3

ek
{71=5t

—_

iy
=
=

L HojH=2
&
B

BE7Hs

e

)

[ ZEMICH Al A3 Of|A] ]

24
=]

dY7FsEAl
&h50|
ZE=EH Al

oA A2t
®

g_/{}

JlegESHR (2019)

= ZLAMICH Al A2 QAL

St
(=}

2 =|0{0F

9|

ME| 2AH7F WAHH2=

=

==
1o

o
-

gl

s

MA7 e =4

=

« Al AIZZIZEE A2

dHolerE

00
Jjo

_z_._._._

T
40
__o_.
Jjo
X0

B

. SlgfolEf 7|

Tl
N|r

R

_z_._._._

ar
ol

Jo

Mo
ol

<

—
o

SA 7h

FA

Al

n

Tl
N|r

YA =

3 24

=
o

GDPR

0
Nq

®o
ol

ol

3T
<

—_

_.__n.x

X0
ol
ol
<J
Jo
Mo
oJ

Tl
N|r

1o

Ho
od

—

IS)

e oAREY 7t

=21

O
Nlo

178



eXplainable AI(XAI)

Lt AE =4

(1) MAIAMZ

) 4% 7K AXADE D2 S8 34 U AT B2 HMD 22 43 0|HS B30
AL 2 MElE B4, AHBO oY OlE TAOZ s 458 Irisre 4 Uoj XA
A% e |Ag HY

2018 299 6,0002t = FItE[ALD HBH HEE 19.9%=2 2024¥ 879
9,000 g2 g MY

[ M7l 29 7ts8 AZAS(XA) AZRE 2 Y]

TE 18 19 '20 '21 22 '23 '24 CAGR

MIAIAIZ 2,960 3,550 4,250 5,100 6,115 7,330 8,790 19.9

* Z£2{: Next Move Strategy Consulting

S =

w-annnHNNNEN

2018 2020 2021 2072 2023 2024 2025 2036 2027 2028
*Z2{: Next Move Strategy Consulting

[ 28 7158 ASASXANAZ 3 & Y, 2019~2030 ]

2028 2030

M_
MEZ ©

HFEE RAY AS= odE(0], Sxot xet 22 EEd=E 20304 72| H =2
dY¥ES 7 A2 WY

L) MA eXplainable AI(XAI) A2 S0/2t RE0| FESHHCD A== M| XAl A9
o

[ 238 7158 AZAS(XANAZL] F2 A9 ]

* &%{: Next Move Strategy Consulting
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20.7%2 AA5H0] 20249 1929 6,0000t F22 A2 Mt
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" AP QIBAS AFRFRS I ABAS MY RRE ST JIEAZ B I 4 I
AIXADS 20184 AZRRE AS5D, M ABAs AlY HIED I ABAUS A
4uBS Y

ST 7IS2= st U 2F Jtstt AIXAD AlE 4

[ =W 298 7k58 AIXAD) Al¥E 2 HY ]

(T - A A, %)
= 18 19 '20 '21 22 '23 24 CAGR
=LA 62.3 75.2 90.8 109.5 132.2 159.6 192.6 20.7

*x Z2]: Next Move Strategy Consulting, Revenues from the artificial intelligence software market worldwide
from 2018 to 2025, 2020, Statistag 7|8t 2 U|ZO0I0|KR| 2
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= ChYstn S0 Qojo| SautA QRAO| o[ALAYO0]| CishA Z2Atet HY¥E AHISshe 7I==2 Y29
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L) A& o2 HIOHLRP: Layer-wise Relevance Propagation)E £38t & A|Ztat A
m 2t AZ9 7|0=E SIEY HENZ A|ASSHH A= OshY 4~ A= Y=
= 0| O[O|ZE EX 1Y0|e] FS EFote MEBLES A&t S, StEE THERE
HIgf 2 O ASZ2el 2 LEo 7|0=E O}t 5t0, O] 7|0{EE EA|=(Heat map) 22
E3ciel, U=0[0[12] OfF HE0| HFYel 23 £E0 2 WS 03=A ApHoE U 4
U sh= 7=
[ LRPOY| ofgt A3 AlZtzte| Af |
Forward H| 4
HE - =3
A - - -
— =0 O AN\ 2y
) 3O3@ 3 |
S e — P . 7 :
i e ] . s - = Class Prediction Score
{zp} : tabby cat 0.3478
~ b A tiger cat 0.2341
- - Egyptian cat 01717
Layer-wise relevance score I} tynx o.0830
Heatmap A[Zf2} = snow leopard 0.0a25
Gl n l
_., 7- ——— ; 5 E E \.,\-" . Ry hu
O O ———- Y
= A @ b: > h e e
{Fipt { > v ¥ O’ wi FE LA = Oqéﬂ'_ 7HEE|
* 224 1 2|2441(2019)
J A 27, HIY S8 3lhlst7| st 7|&7ieo| 2+F
n Al 2F2 QIS 1A, SA Oloi7} W 7tsatol| w2t Al 2F7t of Llsi=2]0f Chst 4 E£=
ZAHE MY = Aes 718N S8
- A HZY EB OUE, 2D SO AS 2l 4 90| O[T ML HFoC| LYISH
lIZxs 7|20 Eod
= Al SZ HA0 st JZ7h=|ojof 2 Alelg £~ ebz HEH0| w2 QIFA|s0| s
ey 24 3
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Lt HEfA e S
(1) sliel Slojo S&

) (simMachine) Al AO{Al
Sofl siiZ

S RISt 2ol £+2/4H|E K55t 2HA
£35|, otAE =0t 29 Tts

Y-
boee

* E2 .

simMachine(2019)

N
or
]
>
_>I:
o
>
o
=

ZRIEQ| 7|68 YToee=24 22|59

[ =2l XAl ]

Explainable Al

Tools and frameworks to deploy interpretable and inclusive machine leaming models
~.
£y \
! ! 6 -

* 22| : Google(2019)

F0|E 7tAletet

eXplainable AI(XAI)
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] (Nvidia) At2F3 2| E0{F&= otaiul(PilotNet) 71
n ZASITHAIAHIO] {EH AFZE QUA|stL AE2FUSH=AE B0

[ Abjciote] Al ztze] TEHRHY LT AlZiE ]

* 22 Nvidia2| 2[4l 94

L) (BM) 29 Jtstt Al ME|IAE 2F AZU(OpenScale)dt &7 Al

= MH|A 2RO OfEH #SSteAlE et LT Ed0l AS

= Al SEpAeL Z2 FEEYS AAst, 7IY0l A9l oJArEY n¥ES FESHA Olsfista
S &elstn, HeHGo| A= T L&A =22 tSe

(] (Skydisc) 4% Jtsct Al “RHEE AF0[(MotionBoard for Sky Al)” 7Hg
n Sz AAMLHOIM EEZ20F AHZ AT0| M= A7\t Q018 mokstn O ZAeb S|
Jefst ZH0|| cfst O|F2t 2HE AA|

[ XAl 7I50] HEH AMS7| ]

*Z2] : Skydisc S1|0|Z|
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knowledge, machine,
process, email, threat,
detect, human, solve,

ethic, basic

ethic, data, set, rate,
identify, learn, process,
relate, input, digit

transact, represent,
automat, rule, dispute,
network, determine,

vice, affirm, possible

dispute, feature, set,
challenge, calculate,
probable, similar, model,
bulk, success
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202

ey 2 S35

« Artificial intelligence device expanding knowledge in

self-organized way

 Threat detection platforms for detecting, characterizing,

and remediating email-based threats in real time
» Multichannel data identification device

multichannel data identification method

and

 System and method for the detection and visualization

of reported ethics cases within an organization
« Method, computer program, and device for achieving

denial in logical programming

« Process and automated system for discovering and
optimizing leadership and constituency correlations to
increase participation and sustainability for
outcomes of governments and other organizations
 Bulk dispute challenge system

election

+ System and method of feature selection for text
classification using subspace sampling

« Predictive diagnosis of sla violations in cloud services by
seasonal trending and forecasting with thread intensity

analytics

« Seasonal trending, forecasting, anomaly detection, and

endpoint prediction of thread intensity statistics

» Graphic element with multiple visualizations in a

process environment

» Brand and license hierarchy management system

« System and method for auditing, monitoring, recording,
and executing healthcare transactions, communications,
and decisions

+ Method for rendering human talent
management-as-a-service (htmaas) in cloud computing
based human talent management system

« Robotic operations control system for a blended

workforce o o
+ Method and circuits for associating a norm to each

component of an input pattern presented to a neural
network

+ Overlapping trace norms for multi-view learning
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Offerings

IBM Watson for Oncology

Get oncologists the assistance they need to make more informed treatmentidecisions.
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image, feature, patient,
set, model, machine,
train, tissue, learn,

blood

image, network, train,
data, learn, segment,

x-ray, dataset,

parameter, determine

image, subject, detect,
plural, estimate, data,
learn, output, region,

quality

patient, image,

medicine, model, data,
learn, feature, network,

train, extract

image, medicine,

process, learn, data,
model, plural, machine,

eye, electron

image, reconstruct,
fundus, learn, project,
pixel, model, machine,

detect, segment

data, process, learn,
image, interact, surgical,
video, output, detect,

machine

image, learn, region,

discrimination, data,

object, anatomy, posit,
disease, generate

image, data, module,
motion, ultrasound,
analysis, subject, learn,

computing, test

16) Latent Dirichlet Allocation
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« Predicting disease recurrence following trimodality
therapy in non-small cell lung cancer using computed
tomography derived radiomic features and

clinico-pathologic features

« Treatment planning and evaluation for rectal cancer via
image analytics

» Machine learning of dental images for e-commerce
dual-energy computed
reconstruction using sparse

» Apparatus and method for

tomography (ct) image

kvp-switching and deep learning

« Information processing device, information processing
method, and program

» Method for distress and road rage detection

with
networks, augmented medical intelligence and cybernetic

+ Cognitive  collaboration neurosynaptic imaging

workflow streams

« Skin analysis system and method
« Automatic creation of imaging story boards from

medical imaging studies

« Closed-loop system for contextually-aware image-quality

collection and feedback )
« Transforming projection data in tomography by means

of machine learning

+ Smart body temperature screening system at controlled
area

» Machine-learning-based visual-haptic feedback system
for robotic surgical platforms

« Target area extraction method, device and program

« Ultrasonic diagnosis device and image processing device

+ Discrimination  result providing device, operation
method of discrimination result providing device,
discrimination result providing program, and

discrimination result providing system
« Computerized characterization of

medical diagnostic ultrasound

cardiac motion in

« System and method for quantifying cell numbers in
magnetic resonance imaging (mri)
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() (Cognex) 9Tt TEd QIAMZ E5f SFHES Aotk OAl HIM 7|8k ZSHE
CognexViDiZ& 7jgt

= Cognex ViDi SMES 22
7ts
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[ Cognex ViDi ]
V|Di ViDi Suite
VIDi
, blue

Localization &
feature detection

red

Anomaly Detection
& Segmentation

‘ VIDi
green

Classification
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amazongo
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Welcome to Amazon Go and the
world’s most advanced shopping
technology. No lines, no checkout—
just grab and go!

* Z2|° Amazon
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[ Nvidia Jetson ]

NVIDIA.

THE LOW-COST Al COMPUTER FOR ALL

Join the lution and Bring the Poy
Packing big performance into a small size, the NVIDIA Jetson Nano Developer Kit offers a cost-effective, power-efficient solution to run modem Al workloads, enabling developers,
learners and makers to run Al frameworks and models for applications like image classification, object detection, segmentation and speech processing.
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Computer Program Encoded Storage Device Computer Storage Medium
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Learning Data
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, Training Set  |mage Recognition M ed ICa I l ma g e

Neural Network Model
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image, visual, signal,
2o AF sea.r§h, pattern,.
01 recognition, determine,
text, ultrasound,
attribute
image, data, digit,
Sy~ medicine, gen.erate,
02 content, patient,
processor, reconstruct,
determine
image, network,
Z2{AH  segment, neural, train,
03 artificial, deep, set,
semantic, convolute
image, learn, machine,
22{AH medicine, model,
04 process, data, input,
generate, deep
image, pixel, value,
SaAF regiop, plural,
05 determine, frame,
process, categories,
object
feature, image, network,
22{AE  neural, map, generate,
06 input, convolution,
extract, layer
image, process, data,
Z2{AH  input, network, layer,
07 neural, output,
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image, vehicle, generate,
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09 model, generate, target,

network, input, neural
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image analytics

« Automatic creation of imaging story boards from
medical imaging studies
* Methods for dynamic management of format

conversion of an electronic image and devices thereof
« Methods and apparatus for the application of machine

learning to radiographic images of animals

+ Deep image-to-image recurrent network with shape
basis for automatic vertebra labeling in large-scale 3d

ct volumes o o
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+ Deep learning medical systems and methods for image
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