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KDD2020 Tutorial on

Interpreting and Explaining Deep Neural Networks: A Perspective on
Time Series Data

* Due to COVID-19, the tutorials will be delivered virtually this year.

PANEL DISCUSSION

Joon-Holim  Byoung-Tak Zhang Jaesik Choi

| a Gller
3 e in
ul 1l ati
‘4 v’ ﬂ n
’é‘ = s
/ - ) POLICY PRESENTATION

1
.
Yoshua Beng|0 Jinho D, Choi - Leslie Pack aelbling Kaus Robert Maller -

50 mir Overview of InterpretingDeep Neural Networks
50 mir

50 mir Explaining TimeSeries Data



(o]

INEEJi

)

i)

Deep learning
P&

I>5—%
{21E9 B it

CVPR 2021

*KAIST
Breakthroughs #E
(20214F #X)
Naver IT/&I%
NY RSA>Z1—R

INEEJI

5% L ANILODEREA R RETR
SRAERTARATR U FRISERD

i

HARRKED
ZEHIGRY
FRETIV

ICML 2021

SBEBNS TV
FHF—5ty N
Rt Re EA7
(PeMSD7 2{i7, PEMS-BAY 54i7)

&

HREEKED
FEZHA THEE

IEEE TNNLS 2021
IF 10.45

LY Bl 4i5
Tt

C)

HRD
B335 IDeep learning®
RRREZ
IR A Y520

KDD 2021

i

{EFMED
SEDFERZ
sREAT S A THIAE

Chemical Science
2021

HARRKEDIEERET HARSKED
1 A—=>Deep learning® Deep learning®
HRZHIATIHE SEEED

ANEEERERIT
AAA| 2021 NeurlPS 2022



(o]

INEEJi

5% L AJLDEREARIREZE N7 b el

Al algorithms and applications that provide explanations Technology Sharing

: e m;'llﬂ”
- — s kaggle o
(:1»)_)@_& http://www.openXAl.org/ Competition i == aem

Intemational Finance Trading / Medical Big Data Competition

l SWrelease and Technology promotion r

UCDAVIS \@’ Explainable Al Research Center » Medncal application

e Obtain medical data
e — e —
TR0 ycLa | Tehrdogs (A] el
umvsnsu‘v DB COOperat'on ) @ TRICS /
—_—

Microsoft:

Research
risT

®FPenn &

MICHIGAN STATE
UNIVERSITY

= Financial application

Obtain medical data AT T
&Evaluate usability > l coscom ArisT

T R X E O FAFWE]

Enterprises with intention of technology transfer

N

Demand for
technology

I-- gﬂ.ll';:;'git' BN
L [T oo o | NAVER -_QNI posco 2ME,

& commercialization

INEEJI



INEEJi

INEEJI

snBARJEEIRAL R & [ ?

MACHINE
A
TRAINING LEARNING

PROCESS

MACHINE
LEARNING
PROCESS

TRAINING
DATA

HEKEREE R T OE P EFHZE5E /R (DARPA)

LEARNED
DATA FUNCTION

R R 178

EXPLAINABLE Y EXPLANATION

INTERFACE

%

Y COfERICEDTZDTIN
EDLDCHINILFLIEN?
EDLDCKRELFLIEM?
TNZEFRCETETIN?
EDLDBIETDDTIN?

faam et UDIZIBRA O D FE I,
IREENARIDUIZDOMOMNDET,
TR UZEBRNMDNDFT.
CDORDSGE. EFRTETEY,
FAEUERANONDFET,



INEEJi

INEEJI

snBARJEEIRAL R & [ ?

& <@

=ARY -5 IFRERAIHE R SUMEFENE
TREH OV IZEZL. REH Ot ZICLD. SWVEHEE TEIHINSEREER
FEAHNSFEFLWHDHBWSSITIo—% IFRED DRI AEIRELET, RICHERTEE T,
ZELHELT

ETIBEZROET



www.ineeji.com / www.ineeji.jp

Think Smart,
INFINITE OPTIMAL SERIES™

INFINITE OPTIMAL SERIES™ (&

EETRR(GH/MEZR/REKERE/TAS NASR/EE/FEBR) DT IERELZ
18 U CENERGY SAVINGZAJEE(C T DAIFHIV Y 1—= 32T,
FEETIREOATIR. £EMM L. @EM EREZ@EC TERED
ESG/SDGSEEZERIRTETDLDICIDAIFAVI1—-23>27TT,

INEEJI


http://www.ineeji.com/
http://www.ineeji.jp/

INEEJi

INEEJI

11

ik

TiFemEbd 5 &[T ETERULTY

=, BE. BRIRET
RS DRILZ IETE(CRIEY D Z Eh\ EEE

z#82<

BIEEDN365HAMET B &IIAFATHE

EIRED RIEER & (KRS

EEREERRBEXFENRARTRBULTWNSLIC
S—ADRBEMRIISER

T

ILFSTINRIEEENBE



INEEJi

INEEJI

12

slEDEERIGZRE(LT SAIVU1I—S3>

INEEJI INFINITE OPTIMAL SERIES™

$x AITHIERE Sy AL EREREHHEICNTS Sy SERRORMESELE
PREDICT > EXPLAIN > COSTSAVER
Prediction technology World’s first explainable Al Cost saving technology
to optimize production to provide explanation of guidance to improve spread costs

3
THEOEEZ VA URELT DAL TiEmE{bDERZRAT DAL HERDAT LY RZtET DAL

BRI T AIATRAN AR — R TIZsE L FBAB]EETIRAINR— XTI IE(C T D [E AN DR R OEAA RIS D

Vyii—>3> SBAYVUI1—>3> £ - FEHRIAR T RIAL




(o]

INEEJi

TE&&E(EYY1—-—>3>

INFINITE OPTIMAL SERIES™
ITEsEEtYV1—>3>

MpEZEY V1 —->3>

INFINITE OPTIMAL SERIES™
WEZHY U1 —>3>

INEEJI

—>
MANUFACTURING
INDUSTRIES
{1
>
CHEMICAL
REFINERY
>

CLOUD BASED
Al SERVICES

XTI EDEnergy SavingDlzbDAY—MRFI AR

INEEJI INFINITE OPTIMAL SERIES™ FHIYVU1—>3>

=

= m I ERIEA G

RIR. SARRIR. O—5U—FIL> (EHER) « BEUR/MBYR. EUUR S5—BLUFBRA S5 —0
&3 (21, 000E M EBSRDARBR S DR/ EE T

CEMENT GLASS
F;)?XV'\I‘E_:? FS’I-_FEIE'II_' FURNACE KILN MELTING
FURNACE FURNACE

= =1
KERIbEE{E
(LPRISE. RERGE. REBRIGE. AL S a0t AR RISOBIEONREER S
R A R S

REFINERY CHEMICAL SEMICONDUCTOR

— W F- e A
D359 RR—XAL(BIEEZHED)
AT H—EX EZE. SRFAREZSEHIFERINT —FDOFABS I REA> T
SOSORTRHIZVYI—23 2T, T—FDRMANT ILIE KON 7oz 2 alEERR
BE. EZAYUIBRUZZERENICEBRTEATIMEY Y1 —->3>

=25
TRAFFIC
CONGESTIONS PLANT PREDICTIVE ROBOTICS SOLAR WIND
PREDICTION PIPELINE MAINTENANCE MANUFACTURING PANEL TURBINE



(o]

INEEJi

=i LizDsE{tPOCOI O R
INEEJI ATV U 1—33 > DiEAFHES

ZE3BEMA : POC (Proof of Concept)

INEEJI

14

1E8RE : > —~AInput

UPINVEA LFT—5

TiEF—5
1. BRI
2 BUAHEDZHT

3. 8UAME

1~3EME / AL il (~258)

RET—%

- TRF—SBIED
- RUBEE

= INEEJI AITA24/E T
- RS

2E508 : T—H DRINE

%ﬁ;

C‘J Ui—>3 >iEFE>

T — S RINLIE

RISTFHI. SBEETIL

T —SIERYE

KR9I5 — S #if

E=

[N

e !

5 | BB REE |

BHA FaRRULT
Tis&EEn

A

4E%bE / AL RiB{E(~45R)

« INEEJI Al RIG&@E(t B

(Bl . EESIEKX 2%)

» TAZCRERNSRAREL 3 4 H ]
» SRTLREL[1 5 H]

4E5PE : FEROREY

EHER
FRIxRDRE

wiA

TJa4—RN\vH

RFHER

FHET I OHTEE




(o]

INEEJi

INEEJI

15

s¢lE LIEOHmIBILPOCHT O X

INEBJI ATV U1 —,3 > 0EE

7O0CRARV—F1 2DF—4

dataPARC >
Microsoft Input
LIMS SEF
I1—Y—i8%E
FA4—=TS5—=0
HEDFHAIL
- Microsoft Output
v. ’ agtosierver Database

» “IF TensorFlow A Model

WSGI Middleware

INEEJI

—> @Iask Web Framework |<

> NG:MX Web Server

AI'Y—)\—SPEC

OS: ubuntu v16

CPU: i7-1285%

GPU: G-FORCE RTX 3050

RAM: SAMSUNG DDR4-3200 16G X 2
SSD: M.2 NVMe 1TB

HDD: 4TB

‘. Client

AR —5 —EE




INEEJI

16

PARTNERS

INEEJI INFINITE OPTIMAL SERIES™ TV U 1—=,3 >ZEAU TVBAAL 2)I\—F—

@ LG Chem @ LG Energy Solution
Soor HEEE™ DX ONGKIKSTEL  oonmtaores
& GSGlobalJapan  INSIght Edge Namyang sé"ﬁlecom

i 12

TW’M I-ON COMMUNICATIONS I<AI ST AI

hbgroup

LS
SK”’:nergy @ GS Caltex

 §
SK”’:’hemicals @ GSEsR

SeAH Besteel

C}-’() HANKOOK Steel & Mill Co. Ltd

B
@& GSEPS SK"‘;'as

Dongwon

Systems

Sk

BUCHEON

MebTiTs 33 Uttimatrust

Xaic UNisT



T RIHER)
T SRS RIS TUZINEBIEIRF— LD - YU1—23>

REFBRL S —ZHh {EFIEEERE(L

[ERGLEN, BREET A —S ATATE]
POSCO AV¥—h&EIF

HEREBMEF 1 — T IRKIEIIC L 62 S b I AT - —~= =
— el
' '} gev' e i
o o | @ vn @ w

3 ;- = : ;@ |

=8 FARED s
s — 3 =, 4 — 2 » »! Cb
RS A7 LRUREWEARS.L27. SIS - i &

' 18BHIED2.1 N EEEIRX
200/8 L DFEERIR T,
M/D/TRUR—&EETFHRE
2% F

##%Deep Learning

Dangjin X D AEBEI KB R EFR F 5

INEEJI

%h5R

MBRARDT 1 —TS—OHIRICKD,

. mrroRE T2 A EREE 2 5% EEiR REaFEEDangjin X7 AR
5-8 ST




INFINITE OPTIMAL SERIES™
USE CASE

¥

Main Partners QOSCO @ HANKOOK Steel & Mill Co.,Ltd SK”P ;.\,I\l,l



(o]

INEEJi

INEEJI

19

EmSR R ERE L/ R T2
1000°CL_ LODSIEm COFIFFHER / Tl

o PADIAE Djo|ng 88 vi@sio|
IR WP # XA SUUCS XU

© =elol 4= 89
oHRE WU AR ot

© 221 w0 oo
B2 S0l vt

© wE78 54 1200Ce| S
AP molw2
O 4& 90, Jwr
-ma_e (]

=P

Process & Status Data Prediction Model

~

s . , - — "
IUEEN P S R Temperature prediction madel

g %

Ravwr Material Log sbcs

=8
} ) fimll l . ils
Wh TN % ? ’g
Tuyete status - Z ‘é-’o
e o

O s 40 4V} Bu= HOE Wojm "
’,/
=

& — ABA A= SUTS SHUS

Temp. of molten iron

¥681% .

B TIEORIFISEATNZINFINITE OPTIMAL SERIES™ (&
IEH#IX5 « — ' S—Z> U REFNZE L TEIFRDEREFAREZ25%ER
ARIE £ #¥68{EMEY



INEEJi

INEEJI

20

iR ISEE{L/ T A > R TIE BRkIF
24> MBS TIRICHSIF B HARIFT O RO TRV —I R MERRU SR E L —2

ErEMER L A
3

% Pulverize
_ COB'

Klin I

Calcination-burning raw meal
to clinker

Coolling

Filter L — Preheating
Raw mi
')
| I | Pulverized
“ coal
3
- —— /\
|r in
" -
B | — Raw meal
_ l-l hamagenization Calcination-burning raw meal
- ———————— to clinker

Cement mills Cement storage
L1

G (1

Bulk Bulk/bags

Coalling

A MEEBRMIEISERETNIZINFINITE OPTIMAL SERIES™(3
B FAREIDIRE R T R,

RIERREHSASHIE U, EREME3%M ERUARIE (XFR 10EMEIR




INEEJi

INEEJI

21

iSRS ERIE{ L/ E5IF
BB TIRANESIFTIZOTRILE— X MRS —2

¥0.81=..

BS8
2% it
Bl
(BTETER)

BiFam LIEICGEBATNIIZINFINITE OPTIMAL SERIES™(E

BIFDOIECEA

VDEDFBT—IDEHFTTE.
L




INEEJI

INEEJI

22

E}Eliliﬁ

1 | RO

T aRIEEEn X v FTIZONEMC K3 TR)IVF—I R MOHILREER

Furnace
mntenor

with inert gas
atmosphere

Radiant
tube

O {eating ‘oSoaknng
section section

000000 A

Strip
ext
-

O O O O O C J

Strip _»

O Partition Furnace

entry

wall roll

-

RiERE
PRl - FlHES XY
HBAIZRX

¥4.5{5.

SEFEAREEIR A W F(CGL) TECEAENIZINFINITE OPTIMAL SERIES™(Z

TEO2SXEDEMGEER (RERETH- -GIE) ERCKD
SEREDOHLELEBREXRADA(LNG)DEREGRHL . FREDESGET




= E=E = S = =7 =P
% =m b EE L /7] S ABHEIR
o HSRBRFD O ADIAIINF—IRX MERI—X
[ S RBRIPOIRIVF—EiE{E]
PSS REE TR (B SMN/ZINFINITE OPTIMAL SERIES™ (&
TBERIFDOEEELLS IE DTz DERBEIR T RILF—HE TS R LAZEEB(CHAT AU,
HSRABFRIPIROEEREREC(FEL)RUIRILF—HRRE{L==n0
— . ™)\ Flame covering zone i
_, ' ° = Basic cas
4
Imaggrfolso 1120 1160 1200 1240 1?0 1360 1400 1440 10 1 1720 1760 1800
(B)
§1650 —— Basic case
£ 1) o
= 2 1550 —Case 13
z E’. 1500
g 1450 +
£ 1400( s 0 5 2 1
23 g 1380, 5 10 15 20 25 30 35 40 C o

X (m) '
Batch inlet Neck



INEEJi

INEEJI

B-EinRICERBE(L/ L {ERILDE

[INFINITE OPTIMAL PREDICT™]

AFSLHES.
LTS

¥2.31=.

E{E

TERT O HHESDSS
EEBDHA 5> 2 iR

........

:::::

ELRSER (CIBAETNI/ZINFINITE OPTIMAL SERIES™ (S,




INEEJI

INEEJI

K-EaRibgEt/ TEETFIEED

[INFINITE OPTIMAL PREDICT™]

INFINITE OPTIMAL SERIES™ (X
B b i 22 OB 22t ST B R R — R
SR S A BT RN TIEE
gg}]ﬂi&l*ﬂ%ﬁ 49“\/}%?(/\% ck 5 L/ 5 JLiRERIRB:2020-10-08~2020-11-08
AIN—ADIEFENEE R E{L==5

AI GUIDANCE COST SAVER

IZ2ENdI>0—k

155.185 138.318




(o]

INEEJi

B-EaRbEE(t/ mER LSl UEREEL

POET#Z(CEA UZINFINITE OPTIMAL SERIES™ (&
TRENOEEEICAIN—AA—/)\—>a0— b, P29 —>1— MNOEER

FRIROHIES AT > Az T2 c‘:‘ﬂ’ﬁ%%d)r FEETCIAT oot all St it At
RER LB LVRRRE(LER R A - =

MI fAEHEER

INEEJI

| = ———— === I BEZBOHA >R
gﬁﬁﬂﬁjﬁgtﬂt I n - —mmes saasuw 26.853 0
ANfE — _ — il e
I AIEZIL (A | . - 3222208 2640 /
— e . . . - .. - e J fﬁ%o) = Shas a0 R » ol I sasuw 1351 1.605 o
P AR+ »
. HAS U q —3a 5 ES
/- T AATZAORL P s iR H1f: 2022.10.08 -2022.10.11 e e
- - - BS : LF675 MER (6.8000) 69170 > 6.7950 : (:9h += =
ANT =D BAHT 2D N P
v B 710207 | manroz py—
HEE Iy

ATHAH>2DTOER

*MI ( Melt Index) RUf#IE2L
*Density ZE



INEEJI

INEEJI

K-HiRRIERE(E/ F5iHDEOmE TR

[INFINITE OPTIMAL CostSaver]

RDS (5% EAMAR) BhE T2 (SR =MN/ZINFINITE OPTIMAL SERIES™ (&
mETRERZEZ IEFE(CTRIL

' o
—' AN [ | (5]
T4 —CIDEEmB R LEHR 0% g =
22 58 gl ¥
25 = ~< &
oe S Do Propylene,
o Q g il Gasoline,
AR —— “aE BTX, et.al.
WaHEC WS
0 2 e I
ramz 7 0%0ux | Bs | a2
2 E IE-am
g3 g 9 e
o, 0, w3 S
(6.1 C — 1.9 C) i ggg L%vzgmgaur‘BunkerFuel
VR =
(=]
Pitch < Fuel f
I > Fuel Oil ‘ Pg\efveu?;enerators




(o]

INEEJi

758 - FEROIERES S URE
FEBIOYEL - EREFHITIIOER

DR
T EDI5E
BELUER
EETH

(30 - 60%i8)

a\ 3T — 5 —H—)— FEAY—/)—

BT RDAIS A7 I
FAIRTERONBZEL FER
| =] A I z Il;ﬁ . Ii: /‘ H1T I

1 B T & DAERI R ZE mADIBEEE
Fi94365

EEEE(S)

4.72% B0

INEEJI

28

RS HHIR

ESOEEFEHE

224F FHHADTRIZRAE (MAE)

hallt

RERDESKERBIELS XV AIRIE /35EEFO T

HOaNss

SEHAMAHA
= i

g
o
o

o
o

M1 A= s 2ad

FEEHEMTH3E/TADERRZERD [CERENEZ
INFINITE OPTIMAL SERIES™ (IR ERARBLEZ>Y—, AASDUTI

Y4 LAZBER(EMBEEE, ZBEE. FHEMB)HSIRETNZLERET—5

FlIZTA—TS5—Z2PFTINEFEULRY ND—U LT



INEEJi

INEEJI

e gl
[BREESEE] R S—F 1 — T KiRs_iBE > S —EURDINA S—RAIRKISR ST E )

&,

$11) 2015.1.14, (¥R)FBRERAEFEESSHEEREGETF 1 — T OIFKIRN
IRAS—F 21— TREOEERF/EPBHAZIRANL . F1—T DKFNZIR]

EpiiRsl
BTLDEARDIRKREIC A TEA 62 RIS SRR /
62 B5RS
Final RH Tube = i
- - =

T ( N ll YW [— KEWIP_ESmF_XEIEA_ XCEE
ras I ic "

| Fy 1”\" W‘* ‘m' i "r‘ M‘ Vt
oo 1111 1111111011

P10 109 040000

e

; L



INEEJI

INEEJI

aEE2 ]
[EEFRFEE] IR S—F 1—J kiR BEt > H—BROIRA S—R/KIRmSZ ST S 5

&,

£6I1) 2015.1.14, (H)BEREFEB7SHERHAEET 1 —J ORZKIRA]
RAS—F1—-TBEORELEEBH R, F1—T DKBNZARA]
-BTLDEAMRDRKIRI S A5 AlCRFEIES NI H D 1255

KEWP_47RH_TTO5W_XQO01
590

Final RH Tube =

== A

21X of

w. b “’W‘ vl W’“WW‘“W *‘Wf‘

1B 58 108 158 TR T i | L A L WVL
F ' 1 m 'f rriiﬂm'“'”ﬂ'wl n
; - e o el P s
H 4 [

| .

J . 540
K . 2014-059-01 00:00:00 2014-0%-04 11:20:00 2014-0%-07 22:40:00 20_1;;:;.{1%2;0) 00 2014-09-14 21:20:00 2014-09-18 08:40:00 2014-09-21 20:00:00
" g [EXBBIEOFARE]

L

N
0 : KEWP_47RH_TTO5W_XQO01
P & LABEL
Q & PREDICTION
i ®
S -
T =
u .
v L
W

-
L
L
>
®
L
L
L]
>
L
-
.

i 'f”fW fu L

014-04-26 16:08:00

14-05-03 14:48:00
Time(min)

[F 21— RKEDTF AR




INEE]|

: ]
EMPOWERING
EXPERTISE

INFINITE OPTIMAL SERIES™ (varr

KOREA HQ

R#E WEh 2FRK
HWEAR 331F £ L 8, 14p&
+82 31 8022 7534

KOREA HQ

SWEET BX
FIIRERFLER 40, 55 P&
+82 31 8022 7534

Copyright©2019 by INEEJI. All pictures cannot be copied without permission

JAPAN OFFICE
RPETFRAXENE
3-2-5 ENRIE L 5RE
+81 3 5501 2847

Email
ineeji@ineeji.com
marketing@ineeji.com

www.inegjijp

SNS

ﬁ https://www.facebook.com/ineeii

https://www.instagram.com/ineeji/

m https://www.linkedin.com/company/70986074

@ https://twitter.com/ineeji official

u https://www.youtube.com/channel/UCEhHXdFvRd gR1LPGOYSSEA



https://www.facebook.com/ineeji
https://www.linkedin.com/company/70986074
https://www.youtube.com/channel/UCEhHXdFvRd_qR1LPG0YsSEA
https://twitter.com/ineeji_official

