3
AW, 'c'. \
b _..I- ‘_.._l \ ‘..0040001..-' |
= L E ATV B 5y
-S-a A ., .h’.
™ !':. o
- s - X 1 e ...
'] ’ .-‘-' 7
. e b ... -
) o Y '. . ‘ J .." . 4 X
: ” '.. o —ou }' " j". =t 3
® . 1
o @ 3 . ...- PN -m-.....‘ T g X I .
o T s .'.'.' \{/\ AL % \* P
& e \ \ Letttteea, '.\\ 'o’...'
® P e o] T " 2
, o %e el
‘, .0._ LbatStteg L .'.\ 1
Y - ® .. ....t ..‘. .. < a L
—a 4 ! .. ..' ‘.- .. i
»
h '. o .°. ..03 P,
ALY |
L ] ._:_ .' .. L ]
(@) P i it J 'l
7 AZES0f Wi | AN B
s y ]
— .'. f!.. .... .. ...'\ /
"'. ..!:.'. ....-.. X 1 ] = ‘
. _. » 7 o s, " & ]
h, & = ¢ a
¢ S @ o N : / ¥ A A
LK —¢ o 4 \/ : .
\ | = " e o &
\ L ¥ L
b .- .. - . 9 .. - y
% » < i i » L ]
. \ . [
] ®

~~N~ PIDOTECH

Copyright © 2021 All rights reserved by PIDOTECH Co., Ltd.



®lontents

1. OB A0

2. PIANO 7l
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O|El Al | Spin-off Company of iDOT

o
PIDOTECH

iDOT )

Research &
Development

Commercialization
& Maintenance

PIDO (Process Integration & Design Optimization) Technology Transferred

Center of iDOT (1999~2008) PIDOTECH 2003~Present

= iDOT (innovative Design Optimization Technology) = A spin-off company of iDOT
is an ERC (Engineering Research Center) selected

by Korean government
* Managed by 14 professors from 7 universities
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Io| =Bl A1 | Business and Peo

j=4
D

EI=H2 DXFiE flot SEEHEA & ASX|s MH|A VS IHUSHE AZES0] SIRAYLC

—

Business area ‘

Engineering Consulting

Commercial Software Development

*PIANO (Al 7|22 & SEEHEA LTEY0])
* AlDesigner (PIANO SX& Al 7|8t Xt2 &z} 5l Cf|0|E 24 AT ES||0])
* ExplainableD3 (0| ClI0|E}& Al 7|EH X2 %[ &zt 9l HIO[E| 24 AT E

Customization of Design Software Al R&D

* Bruce (T| =& X1
* BruceMentor (82442 2I8t Al MH|A: PIANO EXH)
* BruceSIM (A|Z|0|H o5 fIot Al AH|A)

* BruceEYE (BHEE

People \ * BruceTS (AL o2 9Ist Al AfH|A)
p - TODEYE (TOD A} EIXI/A /247 /2ta|E f5t Al AH|2)

Technical Support & Training

jl=s
pal
1o
o
]
=
>
o
s

Ph.D. Master Bachelor
44% 28% 28%
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IO =8 Al 294

ExplainableD3

(Explainable Data-Driven
Design)

Labeled Data £ Al 2|gt

AlDesigner X2 A|3}El 2 SW

(Al based Design
Optimization)

PIANO 9% & Al 2|t
e &z 9 24 Sw

BruceMentor for BruceMentor for
Screening Metamodeling

BruceMentor

"
ot

-
ot

TS St

Al MH|A

AlE2[0]d o 52
PIEH Al MH|A

AP 2 2!
Al AH|A

HRE HIES 9
Al MH|A

TOD B4 A 93t
ATMHA

Bruce : I|=El Xpy| 7 Al SEHE

Data Gathering Data Pre-Processing Al Model Generation Validation
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OBl AJf | Clients

MUISARYE  IRNIeFREAs

@ LG=xt

A HYUNDAI

HEAVY INDUSTRIES CO,LTD.

Zur=aaens Kl

GYEONGBUKTECHNOPARK

i
= KOOKMIN UNIVERSITY i@

& SEJONG
e i dnoen, @ KITECH

PUSAN X1 AFOICHOF M %Mg[la_rﬂ
¥]
" NATIONAL UNIVERSITY @ n‘ﬁc,ﬂm'!ﬂ,% Mfﬂw R o L

Y g
Republic of Korea %

HYUNDAI
soene  POSCO @& HYUNDAI ==
DSME <11 ) "MOBIS @ rorrechemical

.
ANYCASTING = =l ~v7omoTive

Kl CT Y Kn u

DCU

DB CATHOLIE UNTVERSITY

=

7 M Z LSk A r o4 M| L} o} &= Ye ¥
@ Nz SHOED (@) SUNGHON B Universty () YEQNBUK
KAIST (=) nanvanc universiry B [ ouiera And you
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PIANO 78 | PIANO=..

PIAnO

Process Integration, Automation and Optimization

Fb{

PIANOLS AS20142 Sof AAZIo= SIS 8t 4 9l QIX|L{0f2) HI0JE] i 0]0] EXRfoH=
HOIES |8tO = g MBo| H{XBIE AorS EEBILICE 012 Sof MBIHL BFHolAel
IS T, MZO| A5 U BT SFAIS AIH010] M| AITH IHXIZ O1Z0fe 4 QLT
PIANOLS T2A|A 533 40| IK{312 9ot ATEY0|2 S610], 15 Oy B DS
Ol 274 £/x{to| et 2 | QLALICE. Of| PIANOK HOJE] AJCHE HOf6HA,
UT|LIOI BIO|EIS 7|$tO = XIZ A2 H|R{Bfots Thil2 TSkt UALICE

012 J143f57| oA, KiAfe] QIBIS BHE BruceS 7|02 2l Lot o|AfE
=SS XIAHOR EXfoks SULIC

PIANO= HO[EPH NS E o= U= 2= AX[L|0E 200 2EE =+ %ﬁ ICt
NS 5 SEEAIE OfL|=t £[X 2| Ti2f0|E 4750 Ciet S[AFZ 0| ERet 11 OfiH oML,

ﬂJ&*J

PIANO= &A 1A JHX|IE K&
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PIANO 718 | Architecture
<= s based on MDO framework.
P/A nu (Reusable, Extensible and Customizable)

gormulation
Q\“g op.
‘}@Q@@@ o, PIDO model A

(Y=9| modeler)

PIDO model AlH
(L Al QtIXI)

Design Tool

<
go o, S o
thon, VBScript, JScript, .
i Boanhell Seript ?971)}:?’:9 O%\G PS

o | 2]
Excel E
‘/ Analysis Tool . 5
Matlab A Interface o

Daful, RecurDyn,
ADAMS, SAMCEF, .. /

/\ Stand-alone application
ABAOUSC,ahSISPaI:’PJAar:?:aSl; E [ ' PIANO Sampler
LS-Dyna, PAM-Crash, MSC.Fatique, ) I
FEMFAT, DesignLife... I I ¥> PIAnO Metamodeler

Star-CCM, Fluent, CFD-Ace ol
ar-! uen -Ace @ 3 o q

7 2 SimulationX, AMESim, CarSim,
FIOTHERM, Moldfiow, MAPS-3D... . @ @ e Code  CATIA, NX, SolidWorks, HyperMesh, .

Copyright © 2021 All rights reserved by PIDOTECH Co., Ltd.



PIANO 7R | Z=2A[A

Design Concept
(Simulation model)

Process integration

CAE Tools, Scripts, in-house code, -

Design optimization

JScript
VBScript
BeanShell Script

I I i e
= 4 & - O

Excel Matlab Daful COMSOL LS-Dyna
RecurDyn ANSYS PAM-Crash
ADAMS ABAQUS MSC.Fatique

SAMCEF ADINA FEMFAT

Nastran DesignLife

Optistruct

!

Star-CCM
Fluent
CFD-Ace
FlIoTHERM
Moldflow
MAPS-3D

Others

In-house Code
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PIANO 7% | 2t ofZz[3ojM S5

PIANO= 422] =&} OiZ2[H0HC = g =|0f U0 ARBA o= 20| X[ &t Had 5 AHe-dE MSELIC
Ol= 2RO M2} F2|Ho= HEE 4= AN ZH2f A|lLX| 2tE U2t 4= ASFLICE

Reviewer

- H|o[& 22|
—ComposerEEH A2 Aot H|0|E
= M2[StHLE 2| 20i|A == HO]

E1':° HE =4 %ts

%‘61'*'724*47:"

ATEL|0]

PlIAnNC

Sampler Metamodeler
® ®
- AMOIHX|Q| AldA|=H Kl - 2011 ¢|O|E{of| CHot H|EfE &
- 22X &= AlYA M S 2N
(™4|o|H =8h= dd 7ts - SEAM Vst Lo e =5
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PIANO 57 | 2t oiE2(A0| 4 E3

Composer

™ AN

4

Integration

A2 SHoj| A CHFSH
CAE S/W=2 &¢lH 58

OIS AAEt & QI Tl T2AASS S

Optimization

LHRHE Chorst

AP IEEE HE

S CO[E 2| EAS 2 M 5l £|X0| oJALEH
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PIANO 7! | 2t ofiZ2 o4 57

Sampler

2gAEls ?let =& oiE2[Hold

.
N

Metamodeler
ClEX|s 7|8t TZHEIRARS 2ot S OfE2[3H(0|M

|.

v E|plo| Miled 71y gt

v HEFR S XFEAHE T BruceMentorS S3f HOJE{0] IH= A/={o| HEtmey £ G

=)
1} 20| S kst ez =53 Ot
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PIANO £7d | 2f oliZ2/AHI01d £3

Reviewer
HIO|E] 7|t AH|Z2H Bl Bl 2

v Composers S8l +J&l Cifet ARL|So| MAAN H|0|ESS =50l S| E3tel 71553 OI&8dtH &4

vt
L] mm (=] =] ™
EE' il L <7 | 4y lg
Surnenany Detad Forrmudation Optimal Comergence = Parallel Convergence |5
Repart | T
(A 20 M)
I ATt P = e ] W 1= G
) :- " vwlum ,.I i 0 EE Y BEmE INn- o ¢ ;
| T b5 Bumivenve - meius s 224 % wn o oa (TNN vwrine
e Fr
. e T
o4 M s o |
FLLUE T |
nua gy wree A
,,,,,,
WeXe P19 WU PRI Ao W
(MRS R i) 1
116.5%
100.0% s
BN 5
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PIANO E%! | CIAFst AMH| Ol BEAHbHZ

PIANOE SAEIESHE S5t LS A7 9 BAfUES NBELICH

RBI)-O - Metamodel
SEE[E A
o ATES0 {:ﬂ‘

PlANG

DSA | BruceMentor

N/

Copyright © 2021 All rights reserved by PIDOTECH Co., Ltd.

14



PIANO S | Cist A7 L 2 Afur

¢

I

DO (Design Optimization)

Crofet EAEAO S=Fe z[Lof XXz

@ Local Optimization
- PQRSM
- STDQAO

@ Global Optimization
- Micro-GA
- EA

€ Advanced Global Optimization
- CMA-ES
- HMA

@ Discrete Optimization
- PADO

€ Multi-Objective Optimization
- MOGA

@ Quick Search Optimization
- ePPAQ
- FSolver

22X gradient-based 7| B T 255} BM 7tsd =5

S Y S 2= X[ 29| Local Optimization Algorithms

A

T} Ao SUAST SHAE 4t
O} A[KOH TS SISt AAI| T A[K(S AR5

QELUNZS(GA)S 72O oh= CFS 284 M X5t Y125
Pareto Plot X}F= A#A
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PIANO S | Cloft 4| 3l 2afe=

DOE (Design Of Experiments)
CIFSH Sampling 2|8 & AH| Al 55

MOl =7t Sampling

€ Al based Automatic Selection
- Rule based method selection .
@ Conventional Sampling
- FFD
- OA(1,775 types) y
- Near OA -
- PBD
- BBD
- CCD/ICCD/FCCD

€ DACE Sampling .
- LHD/OLHD
- OA(1,775 types)
- Near OA
- CVT
- SOBOL

€ Augmenting Design Sampling .

AREX 2H Bt 2 X|MO| Sampling 7| Xts MH

FAF AZESO] CHH| 7Y B2 OA EOlZ B/

HuldS (et E8ok= OA HIO|E s 4d

Z2ISFINS RS 21419] DACE Sampling

Sl= 37 Sampling AFs2t
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PIANO S | CIssh 4| o EMur=

Metamodel
BruceMentorg 0|&5t= 213X|s 2|8 Metamodeling

@ Al based Automatic Selection
- BruceMentor for Metamodeling « BruceMentor?} /2| Metamodel Xt= ZX
- Rule based metamodel selection

@ Regression
. PR
- RBFr

« PIANnO Project, Excel, Executable FileZ2| Export

4 Interpolation + PIANO Project, Excel, Executable File22| Export
- Kriging
- RBFi

€ Machine Learning

- EDT « Machine Learning 7[2tQ| X|4+12] Metamodel
. MLP « 0= 9452 282 4= U= hyperparameter 5! network
- Hyper parameter Optimization architecture optimization

- Network Architecture Optimization  PIANO Project, Executable FileZ2| Export
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PIANO £73 | Cifet 27

BruceMentor

Q13 X|s 7|2t Metamodeling

BruceMentors>t

&
Experiments Pre-Processing
.w . M|s§|ng data
- 5 « Qutlier
o—lois'8ic/0o—e }}
CAE Analysis Labeled :‘ ot -‘)
DATA | &
m 1A
.—
Know-how
Experience

AEHOE AFRLICH

Features and labels,

Machine learning framework,
Machine learning algorithm,
User-defined parameter values!

Metamodel Generation

S\

Data Training
by Machine Learning

Prediction

Design
Optimization

Uncertainty
Assessment

TORCH
™~
O learn b
Tensor|
theano

Caffe

» Extract Features
* Reduce Dimension
* Make Label

put Hiden
Layer Layer

PIDOTECHO| 7jelst Al Platform
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PIANO E7%! | Cl¥sH MH| 9l 2EMHHH=E

® PS (Parametric Study)

€ 1-D Parametric Study
@ \ector Parametric Study

DSA (Design Sensitivity Analysis)

@ Finite difference method

o RBDO (Reliability-based Design Optimization)

& ASLSV

/\RA

@ Statistical Model Identification
- Akaike Information Criterion

€ Sampling
- MCS
- LHS

@ First Order Reliability Method
- HLRF

€ Approximation Integration Method
- eDR

@ Robust Design Optimization
- eDR-Based Design Optimization

Copyright © 2021 All rights reserved by PIDOTECH Co., Ltd.

19



PIANO E% | sHMIZM|A X}53} 8! OIE{H|O|A

Interface

Clfe Z2NASS S8 U XIS &= U= UEHEH0|A

@ VBScript  Mapping WizardE 0|8% £4|2 s T2M|A X553}
2 Python o« Excel 7|Ht0] £4|2 SiAM T2MA XIS}

# Jscript + Python 7|4t X535} QIE|H0|A 713

¢ Bshel_l « Local & Remote ZHH|2F QIE{M|O|A 154

& MScript

@ Excel

& MATLAB

€ Mapping wizard

€ Remotejob wizard

Workflow

T2MAS| &l =X 272t H|o[H HES flet =7

:DlStr;:tl)Utor . « 222 Dataflow &4
D.ata ow editor . Deep Learning '6;!'& 04|O|E{ =2l=0| %Ol_é,__l' Data File BaCkUp
@ File Backup

@ Function calculator
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PIANO R&!

HEE

H|H[=24[o]E

.._A\.nw
TH
30
o
<0
MM

— d

T 8B

T X

5 fo Ul

S X Al

ol ol X

B ! Y
(=)

21

Copyright © 2021 All rights reserved by PIDOTECH Co., Ltd.



PIAnO ?|CH=2f

LM MSHES| Q/C/D 2 =22 A /g oo =5 ZEELIC

R

Quality A Delivery V¥
et o[H HEgC= MDO? |z ~oig S¢t AtS2t SH=E Sl
NE =2 dd o2 NSHE 2k ==
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M ALY

2|
x|
x|
2|
x|
x|
x|
x|
x|
x|
3|
x|

91

TON/HXL 21 (44)

FanDAS-PIANO Z&E 8¢t 7 537 (A2 FanDAS 7| Tlgfd J|E PMSME| CIEEE X Maxwell, In-
= e house Code
HDD Spindel Motor?2| Magnetizer ZH%|xd Maxwell . _
p | Mag B A0 H7| g2y 7|dt XISHAKXI Traction Motore| A=A Maxwell
HDDE& Spindle Motor (7200 rpm)2| £|X-4 Flux3D
LED ZHE Radial Heat Sink2| &4+ X|&A7| FIoTHERM . N
ol RoreAdiM Xrset 3 HEFEER 2[8E PMS Motor £[&EH| Maxwell
e JMAG
o| HES A2t A[XS ot :
Motor Actuator®| Bk A2t £ X3} DAFUL 57| KIEA}IRHIAAC| ECV A2t o121 [
ODDE& Spindle Motor2| £[X-4H| Flux3D
= i T| XHSSHE A2 % 8] EA I8t PMS Motor CHES AR ajaay  Maxvell
PMA-SynRM2| Novel Asymmetric Rotor L& X[XAH| IJMAG
F0| K E2IRE718 PMS Motorel A7 Axist U 413 25 oy
PMs-WFSM2| Torque Hsa4f Z[X-4H IJMAG el
N 51| ol Xfe| TlE of|LX| 44kZ 2{ot Linear electric generation sy Matlab,
SPM MotorQ| £|ZA47| 3! Al 2D-FEM 2 ctem Maxwell
Spoke type motor2| £[&&H| 2D-FEM x| ZISOHX| SHIAR S O[S HHUX|AARE 2|L{0] TXED| 2| Maxwell
S0 of 2rek A
Switched Reluctance Motor2| A7 ITEIES
= Code 7| AR IO IHE oA X| SH AR SOPSX|S WS RIZE 24 Maxwell
Torque &5 22 I IMP HE| 2| IMAG 7| TUH EhAp A|AEIO| HiAp = Maxwell
Transverse Flux-Type-Switched Reluctance Generator2| %| s
FEA 7| S| 230|3 A|AHIE XH|E BLAC Motore| 47| 2D-FEM

HaA
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M ALY

X}

TR}

TR}

X}

TR}

X}

TR}

TR}

X}

X}

X}

TR}

X}

Note PC keyboard 528 Screw JH4= 2 X[ AH| Abaqus
Projection Optical System2| Z|ZA| Code-V
2|0|X Z2IE& Cleaning Blade?Q| Z|XAH| Hyﬁg;?fjh'
ADIEES FISDEQ| AT A A/HAD S0 orks
Ol 554! AAH Heat Sink2| &4t £ 47| FIoTHERM
HEE| DTR CIATR 8= £2}0|C{] At AR o
#EE HDDE 6l|= &210|5<2| Reduced Basis Concept :
3t_|£§71| ° = P CML-Static
HFEI HDDE 3= S2t0|H2f A28t X E| CML-Static
E412 Set-top BoxQ| 245 | =AM FloTHERM
SOHE LCD BLU ZEH5 TS I8t ORI oeeos
HOHE LCD DS TAYXIS SIst M2/A7 |t /=) Aty
SOHE Lens A|ARIO| ZHH Z[XHH Code-V
]OE Lens A|ARIS| SXp £ EHA Code-V

TON/HXL 21 (44)

Plate-Fin® Y2 |9| CtE2 XSt XA STAR-CD
TV Bottom Chassis2| Bead Z|XAH| NX-Nastran
. NX, NX-
(== D) O| SJAF X| XA '
4IEH7| =A| Flange Shaft2| 24t XX Nastran
CEH MED| APEX|Q| CHREOFS B[ M| DADS, ANSYS

MIED| Qx| BalancerS| 4t £ XA Experiments

Hypermesh,
Ol &207| BHEe| ChEOFS RIE K A MSC.Nastran,
MSC.Fatigue
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AR

HF / X4 A1 = HF =
2 /2 /g5 (11) U=/ ES /BT /24 [ SHE (14)
b K2FIXLE MIZH210(9| Offset Strip Fin &At £|XAH| Fluent 2= High-Rise Truss 1XE9| XXM Abaqus
=8t Lightweight Torpedo Structure®| A12|4stA MSC.Nastran 5 RC 2T HS #1259 2F4 MIDAS-Gen
S SONAR AHH2 AZBlo| ASKICHCFETDX £|HAY| Matlab UE = HE FXES] L2l 5 4AH| MIDAS-Gen
I SONARE YD o] A £[X 4| ANSYS ES  mathX[Ee| ooty S S RIS £HEA| 7[Hof| 2ot it UDEC
HEx M= SEALS O[5 HOATH X|KdA] HO} In-house
24 Tracked Vehicle S17att[o] £[=A7) in-house Code  HH  HRSG g5 FYS 7ot HAH 2 = Code
T 0|5 olSQXt ikt =2y B2 &=t Abaqus 2 HRSGRE Header PipeQ| 2= Profile £[X{4H| ANSYS
st Compound Helicopter JHEE%|E ?/3t ChEOFS &A1 GTPDP, RDFD, UM +HLHI|] Francis Turbine Blade2| &4t &AM SAMSEF
°° A CLBAR
15in-house  UE  HRALED|R 4k 2E Blade| B4t AR Gambot
&5 Rotorcraft HHFHHE {Iet CHEOFS R | Codes Fluent
Gambit. Tarid ad  SHEUIE X Bladel| A& £ EH| SAMCEF
ST Dl AL SHARS O5} SHRD| LN SIAL A|EAIH| ambit, Tgria,
oo O~1 OO0 ocoo= Tl oo = S O = FIuent,Vorstab ik
o T MEH SARERS 9EHD |8 Monopile] M2 B P
§2 BTz O(FS) S St oIS Lo 4 x2S
U A WIS Monopileg] A1ZI7 |t E{E A inhouse
YT YB7| AN RO AR houee Codes
M LNGH MK E52| 712 £|X A ANSYS
ZM  Met371912] Propeller S4h A[EA In-house
Code
EHE M MAZAE(FPSO) Hii2t (o] £[X4H CAESAR Il
Copyright © 2021 All rights reserved by PIDOTECH Co,, Ltd. 25



JE-IQ.M-E:"
e X [ 23 (28)

28 Nesting A=A In-CF;%L;se SH/EE X5 Glove Box2| 37 5! H|0|E £|[HAM7 Moldflow
L - PAM-STAMP
38  Note PC& Rear Cover?| A=dd 378 2 H &7 Moldflow 2% LCD_LED Display& Bottom Chassis2| Bead S4f £|&{A4| Pre/Post,
PAM-STAMP
38 [T Fine Patterng =gaH| IS fIoh HAIQIXE 24 COMSOL N N
28 Motor BracketQ| AlEZ2E Gate QK| £|ZA| MAPS3D
T LA TZEE Actuator Ball Nut ARARY SEARS Q|5 X[ XA | AFDEX
= S E chececsTETS 2% Note PC& Rear Cover2| &4 £|X A Moldflow
2™ MEP| Balancer Casel| AFESAIS] 2& A& A MAPS3D « 5
&S = SeEEET= 23 Tablet PCE Rear Cover2| A2 Gate {UA| Z[&AH| Moldflow
a2d X=X O| AFSA S 2™ XXM Moldflow " o e
578 F&Xt Cowl Top Cover2| AlEdd 57 M &7 T8 ADED|R Pipe A1 THA TS A|x M| Abaqus
x| = O AFEAIS] X A|&IA]
3%  AtSAtFog Blank Cover2] AFEEE 37 A5 MAPSED 28 XIS} Door TrimQ| A2 Gate 2J%| U Runner =7 A&AH  Moldflow
3 ASAUAERHE 1id0| ¥ H|0|E EfO|Y XX MAPS3D 28 XISXtDoor Trim2| AES 2% Gate U] &|=AH| MAPS3D
—xy ey 2HIY C|HIO|AE Cover Class Forming Machine2] o " = == s
X/ FHeating Module 2{EIA =48  Moldflow 23 XI=ALFront Bumper?| AES 2 (H23|2 SAl X|HA Moldflow
X/ KM=kt Radiator Tank AFE2S 9l X X|XAH| Moldflow =8  XFSAfInstrument Panell| AkE Gate |X| £[&-HA| MAPS3D
B2 AHSA 1t Bumpere| Cold Gate 24 3 91| 2% Moldflow 2% &} Side Trime] Gate PI%| 3 gy £XH Moldflow
X3 XH=SAFERE Bumper?| Valve Gate Timing Z|%447| Moldflow =9  HFH CD E2{0[9| At= Gate ?{X[ £[X2| MAPS3D
DX /3B KFEX}EIOH O TRIXH A=A ot 28 IR A O| X7| 4t £ Hypermesh,
/28 AHSAHEE Bumper?| BER A4 EFl Moldflow =¢ T 9 Blank Sheet?] 27| & 2520 Abaqus
S8/3Y XS EE Bumper?| HiE 20| Z[X25 =yl Moldflow =28 BEAEEC AR TR FH 2 Moldflow
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r_“._

.

el

Wireless Sensor Node?2| €

o

A/ 2% /2= (5)

£ Mini LoaderQ| PID Control Gain Tuning £|XAd%| SimulationX X

A8 Mini Loader2| FaiaX 2 £[X A

=& FY 2|03 ofdef = K2

U BHD |7 Fane] = U 9% A%t

ad

DAFUL B
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