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Motivation

]
‘ Sales , Sal i
1984’ Company (100 million won) 2011°s Company a e‘io(:;l on
C o
! Daewoo (F7) 3,379,109 1 Samsung electronics (&3 F A} 120,815,977
2 KNOC (735 2,791,753
- 2 SK Energy (0|27 O[0f| 4 X]) 50,201,326
3 Samsung C&T (&H'd =4 2,554539
K| Of| AZHEIA
Hyundai Engineering & 3 GS Caltex (X|Of| A EIA) 44,954,889
4‘ . -6-:’ I:H 7_| M 1,784,785 N
Construction (3L 2=2) 4 KEPCO (ol_|-£-7(|_-| Eﬁ#_g_Al-) 43,214,858
Hyundai corporation _ o
5 Y@ EH%E.FQ Ah 1,549,553 5 Hyundai Motors(& CHX}S X 42,774,077
6 Sunkyoung (A7) 1,493,884 6 POSCO (££3) 39,171,703
- i _0i A O O]
7 Lucky G(E)}d sgi_}rﬁernatlonal 1351648 7 S-oil(0jA 22 31,913,863
( = 7' O oo A|') N
8 KOGAS (Bt=7tA 5 AD 28,254,771
8 Samsung electronics (&5 /2T Xh 1,295,652
NS
9 Goldstar (24 Ah 1,295,652 9 LG electronics (2 X| T A} 28,097,139
10 Gookjae Sangsa (= X & Ah 1,031,128 10 KIA Motors (7|OFXt-&S AL 27,742,277

Source : Pandect of Korean listed companies Source : KOCHAM BIZ
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Motivation
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Motivation
]
KANO model
-
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‘[’?'_l .. Time-to market !!!!
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Motivation

]
: L Virtual Product
Hardware oriented Capability growth Development
A1
A A
A,
A, Az
A A, A,
A;: activity
— ﬁ H Development
period
Serial Concurrent Continuous
- Protqtype and Hardware based ~ _ Compressed Hardware based - Synthesis Based Learning
learning ] : Learning - Prototype and Hardware to
- Math BaSI§ for Analysis - Math Basis for Synthesis Confirm Synthesis and Validate
(Check & Fix) (Virtual Validation) and Analysis Integrated Product

- SPC monitoring
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Motivation

Closed & asynchronous
product development process

v Product lifecycle
- No fixed starting
& ending points

v" Information & knowledge
- Anyone, Anytime, Anywhere
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Motivation

‘ Rectify

New technologies

‘ Responsiveness

Environment change, introduction
of new regulations, the change of
customer preference

Resilience

Severe faults found
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Motivation

]
Canada China Other Euro Japan us UK Other Total
Hybrid braking : ° A : ’ /.\
09/02/2010 8,450 44,500 223%0 146,?50 8,500 5,000 436,000

Accelerator pedals
28/01/2010

180,000 180,000

e SAFETY 2
Slipping floor mat QY D YU RIDE 2ers 2
SUppinefocroie: - @) PROBLEMG FRO CBR

400,000

Source : Toyota, Graphic news
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Motivation
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Failure Occurrence of KTX : it~ [
and I{'I‘X-Sancheon y v B KX, 08202 3 A N

CKTIXEN O 2 Mg KIXAR-(d)> S0l M ¥ 2 Atn... 23 22
A

Sancheon R
sl
No. of trains > 46 19
No. of failures 2 25 28 s (RN DENT, BE Mé'"a““ar" P

izl"' KTX-2H ool Arﬂ AbdwEAA ol

FHYZLE 2B J2 e 2 T T
Failureratio 2> 54.3% 147.4% @ svawescwmean e
: #H “SlD) 28, AL 9l 1 Rafl KIX-AH 28 maf A%
Tlel- Az Hl”

e
3]
%

KT £ 28.."%e 290 e e sacen
A B 2011-09-19 21:56:05 | 33 - 2011-09-19 21:5605

ARA-ARR

\\ Atz [£R]IKTX E 2822 & Ha-3Yy 7w
Mt-akm v

In 2011, KTX Sancheon
main failure record

26. Feb Engine Malfunction

e s OIZHOITH 4A10 A - "2HEt 214~ WLt 28

A, KIX-APE 2181 57721 2451 287

i2 0 wTweat 0 eonn

2N, 82 A 27 WA Aol 60% $F
= Hlyue gu-Rs AD £

15.Feb Tele-communication problems

KTXZ2 AL 20§ 4012t 01 9 20
-AIN Y| TN .oy wo

o -
o 12
109 n
Hﬂ 2, .
B a. B; %
3

_3_,.L,.n. H, N
20044 20090 2062 2018 ?TB‘ 20004 0008 012 0§

11. Feb Derailed near Gwang-myeong stati [

06. Feb Battery malfunction

soezvmnzazan = labor union

2 AP KIZD ZY P oIML SHA FAU0| Lo
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Continuoys learning
and thus updating
of decision model,

propagation
network, and root
cause matrices

Design from failure

Objective & research road map

New product & manufacturing
process

Redesign decision
(product, process, service system)

Change propagation network

NFF Root Cause Failure Analysis
Needs for improvement

AR

Multiple criteria decision aid

Design structure matrix,
modular design

Data cleaning, information
amplification, failure pattern analysis,
failure prognosis
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2 Objective & research road map

Product operation

" Bl Data gathering
-. Failure prognosis

-. * Real-time data cleaning
* Probabilistic matching

-. Fuzzy matching

Failure prognosis

L Online monitoring —J

. Data cleaning & filters
‘ * Kalman
‘ * Narrow-band

* Gaussian
* Sine-square

Data Cleaning

Failure patterns
& resolution
strategies

24
0’
. )0‘,

(

\\%\\‘\" «—

Eventization

* Discretization

« Event codification
Transformation

« DWT

e DTFT/FFT/STFT

—,

U S S Failure pattern mining
- * Sequence mining

+ Temporal reasoning
+ Frequency analysis

— w wl + C(lassification
Failure Pattern Analysis

Redesign Strategies

Offline analysis & synthesis |


http://pathway-medical.com/blog/2010/05/hospitals-quality-reform/
http://pathway-medical.com/blog/2010/05/hospitals-quality-reform/

Product failures (warranty failure)
v Y
Failure data from on-board diagnostics system Failure data from customers/servicetechnicians
B ‘Discerniblefaultcodes” Too many fault codes H Nofault code at all ‘ Manual identification of
v defectivecomponents/functions
I £ ——— e —— -
. _ 5 Host component || | Event-driven fault . |
DESIgn from failure _% identification : fault diagnostics auftprognosis :
2
o 1 | |
WP1. Event- - ' - ==
__—— Defectivecomponents ——__ "N
driven NFF root : Defective component 1
cause failure L ~——(orfunctions)found? "1
i ______;'Y'.I.'"" I
analysis ; [ :
Repair or replace | I
i defectivecomponents I
L
............................................... .i._“_”_”_”_“_“_”_”_”_“_.I_”_”_”_“_”_”_”_ ..__“._..___..___..___I_
I Collect product & process information [
‘N Needtorecallother products from customers— T
) & torevisethecurrentsystems? l |
I In-tolerance NFF analysis I
Yl | (Fault Region Localization) I
n ‘ Collect product & process information ‘ I L |
- ) I |
: e SRS LEE
@ e
o T _.t_ollt_er?r?c.g.sl?f_ P l adjustments I
% vl I I
I
Bad process? = redesign process Process Product
Bad material? 2 change material l adjustments redesign
|
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X WP1. Event-driven NFF root cause failure analysis

Real data Fault region
1 !
X2
7
L Is any product manufactured within
O the current tolerance-limits defect free?

NFF(No-Fault-Found) Failures
» User’s behavior oriented failures

> » Unforeseen failures
L / X1 » Failures of product that have passed all
Nominal

inspection
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" WP2. Change propagation network

Source: Prof Olivier de Weck, MIT
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3 ! 3 WP3. Redesign decision

—
\ Preferred
\  space

Design space
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" 3 WP3. Redesign decision

Start
change
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Research Plan

WP1. Event-driven
NFF failure analysis

Information amplification
Failure pattern analysis

WP2. Design propagation
network

Design constraint matrix
Design for changeability

WP3. Redesign strategies
Feasibility evaluation model

Redesign decision strategies

WP4. Implementation
& Demonstration

.
G
]
]
Case study ]
|

Integrated NFF failure
analysis and redesign
support system

ver. 0.5 ver. 1.0 ver. 2.0

Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
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5 Expected Result
I

From feedback information,
v Analyze the root cause of NFF failures
v’ Rectify the failures
v" Prevent occurrence of the same failure




THANK YOU

Any other Questions?




