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1.1 49 ¥ A

Al S A% A T skl A2 B (Psychological Inertia) A4410]
THAIL = A2 e MF Yol A s 2 S Zho s didolth o] A2 ARE Ao
=HkE SAQks Fove S8l A= ASE o] A & qdtk(Ferreira, C. V.,
& Forcellini, F. A., 2000). YEZFH 2] A<ete TRIZ(Theory of Inventive
Problem Solving)= o213t A2l EMd& 53z W Eolth(Altshuller, 1999). 7)<
A AS 98] agkd TRIZE #50] R&D, =442, vHIY, 29 wAleld W
Hoz Aarojx]ar dok(Livotov, P., 2008).

Mann, D., & Dewulf, S. (2001)¢} Hua, 7., Yang, J., Coulibaly, S., & Zhang,
B.(2006)+= TRIZ9} QFD(Quality Function Deployment), Six Sigma, #l| o]
Z(Theory of Constraints), AA&EHae AE=4 A (Design For
Manufacture and Assembly)s ¥ 22 Fx3td LA N2 WHEFEH 24
2w npelmwl oAl AzE Alar 2279 (De Bono's Six Thinking Hats )% 3}
22 Agst 7Rk & v A d el FgdT AHE A

I

Mann, D., & Dewulf, S. (2001)= TRIZ$ ©7|EYALAATHE
(Multi—Criteria Decision Analysis)®] &3-S dS53st7] % gl 2000030 $
HHEE] o7l EAA AR B9 AHPSF S8 A 77 e 7] Al Absksit, o]
Tk oy g} Kano, SERVQUAL 22 WHEEE TRIZOHY SHATF7F A%
AT

53], AHPE AMAAS A8 7 a9l o TRIZSF AHPE 55}
AHEERE Aol ¥ antdolgta F4ska th(Lu, M. H., Madu, C. N., Kuei, C.
H., & Winokur, D., 1994, Rosli, M. U., Ariffin, M. K. A., Sapuan, S. M., &
Sulaiman, S., 2013a, Li, T., 2010, Vinodh, S., Kamala, V., & Jayakrishna, K.,
2014).
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1>}
RIZol #AS 7FA] 7] A28 tH(Souchkov, 2007). TRIZE Al

& EW 42 1007 0]/ ael—%ﬂ TRIZ 27 ol o] =l 9fsf &

O 509, Level Il 5%, Level IV

O
TRIZE= 7] Fofoll A ALEH 1 2 4 A YA, v 7| Fofel 7ol
[e]

[¢}
U ad dgelMe] TRIZE A& ol &84 A fduh. 1 o=
TRIZ7} IAH o5& #18) AxH ool o8 acte ¥ 2o]7] wioltt. 1
ik 1990 SRHFE HE TRIZ dw7bsel dgve] ZAE] tafA

TRIZE A-&3t7] A1#skAtH(Ruchti B. & Livotov P., 1999).

TRIZWO M = A= W3kl AAH L glow Htoll= Hl=4 2 fEofo

s TRIZ A7} &3] 725 a1 I}, Darrell Mann®] #14+=1) Business
TRIZE <7 HE— =23 GAZF =0 (Mann D., 2004).

Jie A% B2 250 AT, B 50 ZAl dg A S At

, 7., Yang, J., Coulibaly, S., & Zhang, B., 2006). TRIZ+ &l

1o mM 7)o MRS BAS wekst 4= 9lon §

=

ol

P fes Ees AT 4 A o]yt o] f = ZAls A H
3 TRIZS} 2 WHEE39 o] HQA3 v (Hua, Z., Yang, J., Coulibaly,
S., & Zhang, B., 2006).

1) Hands—On Systematic Innovation for Business and Management
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2] Folds Ao 1ela TRIZE A& Aste AbgsS TRIZ
o] ®t}(llevbare, I. M., Probert, D., & Phaal, R.,

A W Eo 7 TRIZ AT-5 A Ae= o] &9 A

3] QFD, Six Sigma, Kano, AHP+=
Aol A e sttt

NS, AT ARE vtgor A7 A 2 FF ATEgl o A
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2.1 Fx4 ZAH4d HHE

LAl 2] Aol Satsvit vFetAl Aolstal dvt. EAls| Aol i)
Wheatley(1983)+= 8t5A7F F-9l1& dflof Dx] R 2 Asto A FHil= s
o]} A olatal, Szetela&Nicol(1992)E" A 28 Abstol] 23} &
oAb Sl tigt AAPAE H BRE B st A THse dijks

2= Aoy et xuoau}
T-435(2006)= =AIRNA T LA Aol gk o] %7} #RbE = WA ARaL
gdroz E;ﬁlg—/\éo HOH z];@oi Ezﬂg gdroz 2440}_,—_1 ot} aulkz

o

Sl
wA AT FxA A AL A FAEsEH Aol = oY
t}(Langley et al., 1987).

i A3l A (Problem solving) 2} 2JAF2 A (Decision making) -¢F2] Herbert
Simon(1979)2 A (Intelligence), A A (Design), 4A1®(Choice), 23
(Implementation), 7+A](Monitoring) 5YAIE AXva FAstar At}
Simon®] oJALZA7 Ede] ojetH Al Aol B A7, AE, A, 7HA]
GAE B E3bshs WA, AAA S A, A, A GAe] 5o R B

a9l

" =fad ‘ —
(Intelligence)

l -
o|AEHE ‘ (D‘é‘?ﬂ ) ‘

(Decision Making) E'ilgn
" 4=t ‘

(Choice)
l -
" e ‘

(Implementation)
_ 2
et
(Menitoring) _J

<9 2>A AR FEA A W ul(Herbert Simon,1979)

— (EH5H2)

Problem Solving
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oA AA L EAls] AL 3 R og WANE o] R Q= gl oAb
AR st7] YA = A"
of 3}7] wZolth (e - X

Simon®] oJAMAZR FEHlL FF vpFet A AT gAAA B T
o] o] thekgt oA FAINE R o] ATk Fo A A
A Ak Osborn(1953) “A&(Orientation) —> +H] —>
(Hypothesis) —> A& (Incubation) —> F3%HSynthesis) —> 75(Verification) 9] %2
CPS Egolzt & = gl= THAIE Aldsion, o] 2E& Parnes(1967)2 AHAEA
(Fact—Finding) —> &A% —> oforjo] W —> At &4 —> At =82 51t
Az 53} sl

Treffinger, Isaksen(1985)-& L4 Alare} 254 Aba7f #8S frAske] AFE-SF
T AEF £ (Mess—Finding) —> A&7 (Data Finding) —> 417 (Problem
Finding)—> o}e]t]o] ¥z (Idea Finding)—> a12# %7(Sloution Finding)—> 4%
(Acceptance Finding) ¢} 69A|= ot t]5 A3 ATt Treffinger, Isaksen,
Dorval(2000)2 <14 AN AR S <1d 3>9} o] #els} Tr A2z FAF
A}

otolgiel 4

< ot >

3
r . -
./‘. E
g dA 17 \
/ | Aege] Zu
=49 ol ‘. | 2 3 |
; ¥
Fa0
3 2 A
122 249 e 29
74 X g
AE A E]
o= _ H2AE

74 LN} b

<713 3> CPS 6.1 A Zg 99 (Isaksen, Dorval, 2000)



2A235(2011)%= Simon®] €A/ )

2
9 4> 9} ZFo] Biz—Solverdtar WA 3Tt

1. 4% 7|9
w4

il N

7. ojolclo) A 25874

( o | Avd \

6. ololdie] 4e

N

5. ololee] =g
3

3. ¥4 714
43

/

4. 393 jolcjo]
A

<9 4> FoH EAHZE WHE_Biz Solver(H2A4<4=, 2011)

g Alo]E PDCA &5 wA8 A Ao tste] £ dE7HE0] AlA
ok 324 W © % (Sokovic, M., Pavletic, D., & Pipan, K. K., 2010) PLAN,
DO, CONTROL, ACTION® T-/d%o] Slth(Rita, S., & Lakshmi, K., 2009).

PLAN(A8)2 TAE A3, A& 28 &S Adsta, DOA
B AFAAeAY FEes At A FHS 8T
CONTROL(HAE)E Aol di&]l axef-& sy, wpx9 @Al
ACTION(&A)) &= A5 AbEste S5 nE Z2A2E 54317 8l
A WS FASrh vy Ao Z2 719, tig}, AHj2 24 Sl 4850
24 o (Brandt, R., 1992).
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Z2H| 2} o AFA A4 o] EBM(Engel—Blackwell—Miniard) =22 4H 5], A X

ﬁo

[—=
1o

7h e (de2g), T

3

Ak =

Q1] A r e
7HAI) 2 FAE o] ATH(Engel, Blackwell and Miniard, 1995).
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_'_H] O] M E.]'AH 1]?_]- ﬁcﬁhjl- :ILUH —?—
(problem alternative (HeEAA)
search
recognition) et;aluatlon Echmce) outcomes

<:L%, 5> ﬁ\_H]X} Tuj o] AFA A 5‘“/‘r7ﬂﬂ(Enge Blackwell and Miniard, 1995).

AE7R - 258 (2013)A A A EAHE 55HA 2 7 H

28702 Q. okttt EAl A TAE FA 9 Ao, Asgtujol AS1EA ot
=2
=

@ Wk TSN, 2671) 278

S
o
ol
ol
38
iu} &
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V
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X,
é
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rir
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i
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i
rIo
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oo rlo
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N
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0]
s
frtl
[
2
%

SA S| A A 271
g EEA] A]2E tlo]o]1  Problem Boundary,
157 2 Ao s 4
Expansion, Backward Forward Planning
o SWOT ¥4, AAI8EA, 5 Forces Competitive Model,
297 A vkt ,
BSC Analysis, Value System Model
Cause—Effect Diagram, 5W's 1H, 5 Why &4 W&,
s | 99 w4 § ey
Kepoer—Tregoe &4
B el ~EW9, Check List, Nominal Group Technique,
47 ook 7
digto] 7|9, TRIZ, Analogy, Reversal Method
Cost—Benefit Analysis, Decision Tree Analysis, RISK
5T ot F 7t
Analysis, PMI Analysis
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A=y 2 ZRA2 7R 4
Ea

oA A v EY A Z 2 A

1?_
4 9 o5, 3ekA A
A = A% A, S i Aelel o] B, 69 A Al B,

o2 FTWAR At 429 v E7E

A (BPMA T3] ,2009)+= 194 /A48 24, 2
Zof oIt dloly 4, 497
7EA T Aol

& <& 3>9 o] At vt

<¥ 3> HRYA ZT2AA JJAE

A A A A7
g} o)FTA R A A AAAE EA
7H/‘\_—ﬁ’-—/‘\j€% Kano® ]OHLﬁ] ]’ T, SWOT=2 =1, g ﬂ =1,
1¢HA o A, AN, Av|=g, A e FAFAH,
= £47)%5471(QFD)
R AYS, 184 8%, E5W7|% S8k, TEA~
2HA | HERYAZEZAA | dYor FRE 3EL U 2EE A4S 13
4 2 ojs ZE:
A3} F-Zof| gt
gy | T EEESY, AEzAP, 4AE, B4 9% volol1d
doly 43
T9 ARVIEH, S E B8, AQ/AN BE, 71¥,
/‘éﬂ]- l?—z]: —1_:%]' T ]’ ]Eu, '4’“3 , /a“/]' 5why ]l:l
4¢HA o AR B AETH ARE w|E s tholoj1d E)
_ﬂ:}\
K A, @R B4
- 7| A efolt]of HYQIAEY, BHyQlgloly, AR EMREAY, o5 Az
5¢A
& B2 719, WEAW7|H, A
RSN = )J—Z‘]J.i/\ﬂ/\ %agg’ 3L 2] ]l: H( FD) ]7@
61:/_]'74] 7}]@34_;(“ 5&}% o= ] T H [¢) ‘E O Q l
J_Emlw}a] GAlm}, BIZU A Z2A| ZAA|, x| ep
7EHA ESEIR! AAT BN, ASEs T2 42 24 2203 T % 9424

%= : BPMYT3] ,2009



T2~ TYAY M=
|‘ R | | A= BNt £X9 IHE 223 B | SHEN
Step 1 y - )
oeso | | 2HoITES | [ EHB o4 HEd BH7xE MY |
| maE || N olhol o MR 7R 2E | -
NP2 | Agaz | | mequsy || IWmdnesmg esAmsy || BEAEAAM J
AN
Y3 nzsn | [ emmenze || emmesmesesqmacy || +RERE
Sepd | gH | | pwEzas || gogbmdozvk mER4muws || B4ER
| ooz || 2szneswdomigtgoes || EEdOYs |
Step 5 Zgt . " ——
| gewhes | samzezgemitayzeay || OeEAE
| wmamsy || sxdgeasmsr || sMumoEE |
Step6 | 0@ i : =
LT aame me || FEITESTEE. IEEEE

W72 ARG o] A A TEA A= 19A A4 9] (Definition), 2¢HA)
| 723} (Structure), 3THA| o] A= 2 A (Prioritize Issues), 477

=4 9 3 ZWd(Work Plan)F¥H, 59A 24 43 (Conduct
Analysis), 694 4 A3} T 2 A A =Z(Synthesize Finding), 797
At == (Develop Recommendation)s= 0.2 & 7T9A = FA o] QTh(o]=

8], 2011).

M
X

)
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2.2 TRIZ

TRIZY ‘FAZS ZAgHoz &Adsly] ool <u|e] #Alolo] TPU3(Teo
pus_°| &, Pemrenus_3| 4, N306peTaTenbekux_ 2, 3
amau_A) o WYSAS Qgojror FHI Zow Ao} sk dELT
(Genrich Altshuller)$} 12| FR5 5l 2la) 1940 dthol| 7153 Aldl 2003
A5 EQZ A

e 2gde g5 WA sfde] sls Aolgka WAt Altshuller, G.
,1996). TRIZS] ©HAIYE =S B Level 1~39] 95%7F o] o) wgo] gka
H Y 5ol Level 4~59l 3Esl= 5% ko] A28 WA sidEtiar A
23 tH(Gadd, 2011).

<3t 4> TRIZ Level

b= W) §- H] & g e A4
dFiore MEIIE] &3t

Level 1 i 32 N A A
HHS ol g3 A
HA Aol A 7]5 S

Level 2 i 45 Y AU A2
F7tste] dojx = A

Level 3 | @A Al2=wle] &7]#<l 7|4 18 E} AR A 2]

Level 4 2N e A2 3 7]%0] obd 3}

Level 5 | &1714 A7id el Ad+A4 24 1 A =2 et

%3] Gadd, 2011

1950t -8 TRIZ o] &5 =23 Moo= wxsy] Aaksielen, 1990
ddfoll = TRIZ 3] & A#ste] 244 o= Hdutstr] A48k th(Souchkoy
,2008). TRIZ 2|7} Aol &A1 7] A& AL o -] 53 o] F- ¢
Ao} atEo] AR EeHA AaE At 5y 2912 19959 LGHA
Br7)Ee] Az e =]fsiglon, o] f A}, x5, AdiA-sat SOl

A skl =8, 2011).

~—



20004 o] % 7147 WAlsd 9 HAHQ AFA L] 7 AF AleSo] 1}
3 FA0l Wk TRIZ A3 982 v=y2x g2

| A4t o] AZsm gk TRIZS BAS 7|4 a4

& ) MBHAA N, A= hEF Fopol 2853 QITHIMORE, 2013).

TRIZE A3 AFES ol & TRIZ E50] L, o|8A z1sts o]
FE=A g5 Aelth Souchkov(2008)= TRIZ HAME -2 2o Hels}
St} 1946~1950 30 dEEFH 7} TRIZE 7NE3st7] AlZFelalar, 1950~544
Atol= Frad o] W Al ~dlo] gk vdshs HAE 2gdo] BRyitrE A
AWM om Fo] Hlom 19540l AE At

1956 G.Altshuller?} R.Shapiro”} “About Technical Creativity"2}+= +=

e URSSEH), o]Ao] TRIZY A 34 dHEo|AY. I W& 7|4
Byl o)Ak Aol A Abar® (3 Al Multi—Screen Diagram Thinking B+

System Operator® ¢& A A3)F 7]=x1ste] HA, I Ao /fd =0l
FE3HE o] St

1956~19591d A}olef IFR(Ideal Final Result)©] A&707F H 3L 1963l =
ARIZZFE €017} S 275 AT 197139 407FA w9, 19754
76714 ®wdll, 1985 ARIZ—85C9 & TRIZS Main ToolEo] 7]t
At

1900 olls= TRIZ A do] LrH Ao 97d AFA AR &5 @9kt
7} 2005 AL Hdom 1998~2004d ApoleE TRIZ HE7FSo]
I-TRIZ, TRIZ+, xTRIZ, creaTRIZ, OSTSM—TRIS¢} #-& AAlEwE
TRIZW A S M8t dEwH ] TRIZS &0 T8 ¥3H7] 98] 1998
WE Classical TRIZZ T3t}
o] A|tIHF-E| 7]% Fofr}t obd Hj= 14 okl &= 7] A A E o,

2539 BFATE 2000 -]

- 12 -



TRIZS] = AF%53FS TRIZZF A7-57] A28 1998 K-E] 2010 Apo] =+
W A 9 9eites o E v, HEE & 931 (2011)9] dAqtellA] @
P T, AFFANE, A, AT, AR BAS TV oE vt ol A

H
gakar Jrk WA frEE S 19989 AARSHe=E 39, ghaA] 199 F 4
AFEE 2 2010000 = ARl 119, St 174, ML) 2 0= 5 3040

]
WE T TRIZ Ao AH e Srheks A4S Bolal ee & o vk ¢

Ez|= 0|2 2|Et
6.8% 3.2%
2| 3g) =
e i ABAY
_33.7%
— ‘-'
23|52 0
8.9%
HE-A &y
11.6% NM%E
. 6.8
DG
21.6%

<IH 7> A7 FAE =Ty vE0ed, AU, & 43, 2011)

B AEE & S7(2011) 9 Aol A TRIZ SdA ol ddh 4= &
F7F Hol AA Fob & 7t gllod, =Wl TRIZ 879 Atell= A3
(2013), &34 & F34-2(2001), ¥s & W98 (1998), J&F, HEE, 233
& 747491(2012)¢] TRIZ—-QFD T3 E A, 38 %2(2013), 84, &
AAR(2013), o], 4, 9= & AFA(2013)¢] TRIZ-Six Sigma &
T, FAS(2011)9  TRIZ-TOC  BFAF, Ass &
TRIZ—Brainstorming $&7, T8, Auy, &4 & T44(2007)9
TRIZ—Kano S&AF, o4&, o149 & A921(2005)9] TRIZ-Six Hats S+
T 19 v FRATE el ] dAgrH AL S o 4 Sdth

i
0

- 13 -



A T F 1499 T ARIAT7E 665 (34.7%), NEAT 463 (24.2%), &3
AT 317(16.3%), AHAT 18H(9.5%), ZAFATE 159(7.9%), H]wE-2A77} 14
7 o =] TRIZ A75F BA AR & 5 g1kl
o ol that Fofo}l Ao AR 0w Ay} S 9lS
AT vigt o] 24 WAL 273 3HeA 1} AAE AE]Eo

=
X
o
il
i
2
30,

BAQIAEY 2 J)E BANE WSS AU Bag BAl da) A3
Z

. BHLIAEH, Text Books .
A . ’ % FAA
* Trial and error, Competitors, # J
<A Experience, Inspiration 2t
TRIZ B9
TRIZEAHZ &
A% 2 2 A4
B4 | = B | szgt | =—)p | 2

<y 8> uA A A W TRIZ A8 Wl

(Frobisher, P., Dekoninck, E. A., Mileham, A. R., & Vincent, J. F. V., 2010)

TRIZS| AN A AU ES TRIZ g 253040 A& TAHH R HolFe
<3y 9>& FAGACNA Ve Be EeA B odh 2L TRIZT] FAREE
Aelate] 40714 W e, Belde] 2 TRIZ v sd R g %‘3%’6‘}04 TAE

Aok ZRAZ0T 5, ANHQl TAlE TRIZ whe] A



TRIZ General Area

Froblern Models Solution Models
7em 2 4071R| 2y 2|
E2|H 24 471x 22|92
Function Effects
Su-Field Model 767X EZEY
Ty o —
1] 1]
2] 12|
3 || 3
H > (5] Application/ w
General 6] —_ 6|—| Inference
f ) _ Resource
Trial & Error
Real Problemn | x Real Solution l

Reality Area

<71% 9> TRIZ FA2 99 (Prim, M. F., & Trabasso, L. G. (2005), LG AA}.)

71958 TRIZY 712 AISURES 7o E WA A8 S 247H9] s
Al TRIZ A& Z2A25 AHstal Itk A4 Z24E

10>9} o] 5WAlZ FESIITE Define WAIE wAE W3 7] S8
ISQ(Inventive Situation Questionnaire)& AH&-8}31 3L, A TGA €} ofolt]o] =ZTHA9

M ARIZSH TRIZ £& ARE8k3lTh

> DEFINE >> MEASURE >> ANALYZE >> DESIGN >> VERIFY >

B EAnda AL sAe _ _
R= 3 [ = o = =1 = 5 = "o
|_}“0 o ﬁ/g }_)\'I, ﬁ-ﬁj‘ ﬂ_g_;ql'g ﬂo B“E'I_

<a¥ 10> A4 TRIZ ZEA~

(Kang, S. W., Kim, J. S., Lee, J. Y., Krasnoslobodtsev, V., & Severinets, G., 2004)

- 15 -



LGAA= TRIZY A89AES 5WA 9] T2AAE TRIZ 5-D Z2A| 22t Jojsta
A A E sHAS Holste] A 40942 Agdct Ao Fiol w40
Al T A om Age= F-ysitt. 53], 1Ith(Diagnose) Aol A 2191 4]
AREE = 7IHE RCAE AHEste] £AIE A9 sl Bes Aodth

Define ) Diagnose ) Devise ) Decide ) Drive )
] 42 AeNrd e wEEANg ol W8 ZEEM

i 22 75 24 gy 1 Tet 72 43 =529 11
TaNg 2wy BE4 48 Modeng 25 o4 202 4
B £ 2 N 4 WAy EAE4E
TIE s 2y iz =8 oolejo} =5 Zit g4 g8 31
S 24/ 24 18 ol 4% Concept 27 T 4
RNy 8RRy SHSHES  ARAMAY M B e
SETPLY R 24840 SHEMASH #RA94E

e

<I¥ 11> LG TRIZ HWHE
TRIZS WHE 0 7WES 95 430 2 2837 92 & 5 9

TRIZS HHENME AFE+= 7[HE F TRIZY AN E-S o] A (IFR, Ideal Final
Result), AF(Resources), ®<=(Contraction)©|tHMann, D., 2001).

- 16 -



dEEH 9

A
Result) 2578 frafl= L, o] 44 H3x HAS Fato] ndadst Aled A
T

)

[d
~
o|
lo
&
o
)
rlr
>,
[
i)
o
il
B
ofN
>
o
frtl
b
“i%
o
ok
1=
=
fftl
>
)
ox
»or
B
ofN
i)
K
)
k=

F-E2h(Mishra, U.,2007). “B7Fsolehs A7hs 84 oo s BE 218 7Fssltt
Azyatolok gk(Gadd, 2011). 7Fsatthal AZbehs npEol A A ZE ofo]tjo}7}
gt e glo] TRIZ 718 AMGolw o] g o= Ame < glth(Mann, D., 2001).
o7 A B AQe Foh= Hloll ARgsk= 49 A4 (Resources)s s}
olajal= t] o] HrkSavransky, Semyon D.,2002). TRIZS] 7] EAMAFE 2 S0k
S 2= Flo] oy} o] S -8k Aot AW E 4= tH(Terninko, John, Alla

Zusman, and Boris Zoltin, 1998).

=

K

- 17 -



2
&4 E A 2R
5& ke d S A E e %ﬂ 717—% s}%w 7)e Ae et gk,
g 5ol AERe) g FANI)) A8 AN A WEW 2 FopA}
gaje] B2k S7kebA ek

24 BEe Y AzE YA A 57d°ﬂ nalsx] ok g AlEke] 417

= H]E Jst7] flall Aok gt FAlol HefshAl F 5}7] %ﬁﬂ X#OME st} (Tlevbare,
Imoh M., 2013).
TRIZOA A= A5 sht o] o] B Edstal 9loH
o] #A|E sjAsl= Aolgta Tala 9tk (Mann, D ,
A (Resource) o] gk A1 S s As7] flato] AREE 4= Q= BE S Top = &
A, Ay A, A7 w3 5 2ASE & e BE S Aol Bt TRIZ

ﬂ M Beo AAEUR, 3] AzE 37 e Aol 958 TR} oz,
7

ghar & o Ak(Gadd, 2011).

TRIZ SAF A= A3 89 50] 1940 el Al 2000 th 744 TRIZS] t}
F& Toolgol NTHAT FEE S} 19 Frsol o /e TRIZ 7]
M= Hd S a4 Souchkov(2013)+= th&-3F o] Aelstglon, afd
713 dEel ts] APAE VIvke R Bk el

— 40714 wH A - 7]EH/EE A e die A sAehE AlA



— 767k %3 (76 Standard Solutions) @ RS o F o glo] Al=d
22 gA §= A,

— 2¢] WA (Separation Principles) : 8% 2&+S ﬁﬂﬁﬁ}ﬂ olsst7] ¢35k
A, £AS HHE YA ERY A T=

— EufEE 2~ (Contradiction Matrix) : 397}%] 9] 7]% vletrE o] v EY
2= 7RSS MERE ZFZEe et E Eo] AEE] Yt VeEe AS §
3 A-gH A= 407HA4 FHEAYE & T H AR X

orBhE| = 1 2 14 39
8(B)
oxoe | =HOIA
sHoIE 2s zE
= =H2| 259 Ak
szt oy | 2
SR B B

<H|gtel s #2l>
&80 28, 7| A= 0l Al2TE
1 2xo| 2L Hl7| Al A Ao
oA o o &S
) @ s

27. 7rel W+ e

AT

2 0|S51A] 2= =2 Odlo] dHE=22
=M A 0| B2 EEE M8
il

38 e =

39 kg

<9 13> 2evjEE A (Altshuller, G., 1996)

Beade 19649 16719 Thepn|efe} 31709 W delol A 19719 397Hfﬂ g}
1819} 40714 9] A2 7t FA7HA] AMEE AL ek e doA]

A% 5 o BEde gl Aol ofd EAMoR B8 wwy %_—%X] %

=]

i

l‘ll‘

O mﬁ

1. &3 o] EA9 F4(Weight of moving object)

D FE A Ao BAo Aegk ZA|7} XA Eo|L} suspensiondl] &3}

- 19 -



E3 9] FA (Weight of stationary object)

D= E Ao EA A EA7F A A E o]y suspension®l| ZFgE-3F=
5

3. & & oli= =42 dol(Length of moving object)
Aolol g My Aol Aol= FFHTh
Ale] do](Length of stationary object)
D dolo) & A Apflo] HolgE I T
5. =& ol =49 HA(Area of moving object)
Ddell ofs) Eeel o E BAME Y]eketAQl 54
| el EA2] WA (Area of stationary object)
Ddell ofs) Eeel o E BAME 7]ekE Al 54
7. w4 ol= =AY F39(Volume of moving object)
D EAl oal AT XA A A
8. AA AHIQl EAle H3](Volume of stationary object)

L EA oa) AX T A A

D EAY 9 (velocity) —A1ZHE FA £ 28 AP
10. 8 == 7%= (Force or Intensity)
Al2z~'lzke]l z2hgE | gEACOA ¥ AZUESE, TRIZAA IS

A9 AL W A2 9w 454

oo

9% A, A9 €Y

13. =419 F4 849 oF A Al (Stability of object's composition)

D A29e] A -A s TAREES BA, vhE, BeRe L 2
£ RF g gag bt dERY FhE 434S P

14. W= (Strength)
=

A7t Pl gl AFT + Y& A=

- 20 -



o= &9 Z-& A4 Al 7H( Duration of action of moving object)

16. A=A 28 A& A]ZH(Duration of action of stationary)

17. &%= (Temperature)

el

o
;OU
o

W
)

p—

0
N
B

[N

o)
N

o

-l

ur
o Ly ] o] & (Use of energy by moving object)

}

°
pal

4 (Light flux) %+

ol 2]

o
A

-

s
=
=

T

1

DA

18. Z% (Illumination intensity or Brightness)

19. &7l o]

!

i
file)

o

0

o L #] ©]&(USe of energy by stationary object)

1

kel
i’

BA= Al ©l

20.

!

—_
file)

o

0

, AUA A&

]_
22. A9 =x] &2 (Loss of energy)

Al

1
T

=& (Power)
o] 43|

21

2l (Loss of substance)

4

Hn

=

24. Ar ol &2 (Loss of information)

ExP|
T

SEREL D

|

R
il

-21 -

26. ZA 2] % (Quantity of substance)

25. A7t £2(Loss of time)



27.

28.

29.

30.

31.

32.

338

34.

35.

36.

37.

38.

AJ (Reliability)

g o V)5S AE WHeld 2xow FAY F e

£,
[> ﬂ
O_u

=2 9o] A %= (Measurement accuracy)

Alz=glo]l AAl EXol e SAHX Y 2. S5 ks Eole

A 5749 AUAS ol Aot

A 229 A 3= (Manufacturing precision)

A28 B B0 AAIEA ] aE/EAE 54 XSt A%

EA7F 9 = #3) AR (Object—affected harmful factors)
oz HAE fFallgh G g A" Wi

A7 A3 3] 21AH(Object—generated harmful factors)
DrelE G 24 e A2E 71E Holu &S ASHAT=

Aolth. o5 Faflgt Y =AY Alzglel] o5 AdE Aot

A z2] AolA (Ease of manufacture)

EAY A2ES vE w A8 AE

2+52] Hol4d(Ease of operation)

w44

A B2 Hold (Ease of repair)

Al z~E o] AgLS st AL, AE, kb 22 JA B4

A -e-A = vhoFA] (Adaptability or Versatility)

A 2Bl /HEo] o) e] ®islel] TAA o ® thEshe e e theke

SHAoA thefgt WHo R AREE T v Al2'E ough

A=x9 B34 (Device complexity)

A 2=E Yol A s atgete 8AES] ot o

1A @ =" o] o] A (Difficulty of detecting and Measuring)

A Al 2Els SAstL BRUEE skt B AP 8o

=

As3ke] 34 (Extent of automation)

rr

Z0] human interface §lo] =FA| 9] 7]%<S £33k 5 9l

>~
[
juii)
~
I
o

-2 .



N
&

el
Ho
l

file)

TH

=
]

1

39. A4 (Productivity)

-
A

397k419] 7= ety <

5> 39714 d}ehH

<3t

Rl
ol | X 7o
0 o | X0 —
= | = | = EEW;HO%@WWO@W%
e B B i I e S N - o Il P el Kol Bl Rl e B
ki W o RO | RO A ey | BB o | | B | o [ |
o | o | K| |7 |y | 2y | P R e |2
TP R TR DT | T T | 2T
§ o[ || R M B M e B g | T | Mo
_z:.ﬂoﬂlﬂx_.ﬂoﬁo% N
N | = oF | & X
ﬂur.: NS
A
Ol H |l NN | F | O|O| -] || A | NN | |10 [O|[D~-|0]|
Zl NN N[ N[ N[N N[ N[N m| oo n|oln|l;m|;m
olo
—_
N | L o | g
— | —
AT e | | K| | T R < | = X |°
NIRRT ® 4| < T
o | |eR | N | B | ok o ¥ |x|E 5|5
o o o o R do | X il
Jﬁmﬂﬂmﬂﬂmﬂﬂmﬂﬂ ﬂoou o) ﬂﬁ% o |
CRE L R r
A LTI I e A R e e
— — — x 0 —
© = | =
G A A o B A o B P R ) dka
O | 0|0 || 0 |Z0|0 |0 (3 oo alo =
ol T e ) o T o B T o
|| 1| | 22l | |2
X K X mhy X | o o |
o | " Mmmo
0
o Ral Nk B il KN I KSR ) el o IR Bl Rl R v ) )

=23 -



=J
—
N
Lo
N
(@]
N
N
Y
_%
m&
J_/
i)
N
—
=
<
D
=
=g
<
D
a°)
=
jan}
o
=R
D
w
N—
Ll
o
ot
ol
ol
¥
o

1) #29 ¥=(Segmentation)
—EAE FEoE UrEAY, g4 =29 e EE7F HEF gk
Al olloj A7), =Y T T
2) 5% (Extraction/Removal/Taking out)
-4 Q3 FEnt FEsAv Al A
At o FAE T 2, Aol A o v FAY
3) FE3+=4(Local quality)
-y o]l bE 7lse FHAL, 7 Fito] A AExdoe] Hk
= gt
At s A7 e 24 S E
4) VA (Asymmetry)
A S g AR AU A HEE wAh
Abglr 8k ] FH Fo] xfolE o] &5t WiE o] F
5) &% (Merging, Consolidation)
-4, AL A Vs s FdstEs A% e %
%

H
Abel s 29 AT, adE(Fe+eAH+2E= Y §)

o
+
%0
rr

6) th&=/t}7]% (Multi—function, Universality)
-y xR 7|so] WA =S g,
Abell 2 A9 AZH(LR Wotoly Z)

7) =3/3x717]1(Nesting)
—7Ap qrell B AAE Folg A, %Zﬂ 7F Hl FE A &
A tom Sol7HA Fth. Akl WA, A e QY
) a9 A (Counter—weight, Anti—weight)
—Feds e vE Aol Adste] &45kA

N

o}

o

Al s AFAR2TE G FAG YuE R

- 24 -



9) AFAWH ZX] (Prior—counter action, Preliminary anti—action)
—rald aE Xﬂﬂﬁ}ﬂ el wg v =25 F 3
Atel s e 9 3A, 58 55 E% A RS
10) /‘}Zﬂ}_i](Preliminary action)
—EL:rLQ‘i— S vg Fag
At AETLE, AAES B3 AT HS
11) /K}%jcﬂ‘%_%i](Preliminary compensation, Beforehand cushioning)
- b B RS F S Abe o oddlo]u] AR bR
12) =] 7] (Equipotentiality, Remove Tension)
_gaAe] A9 o]lasle] AL WA 7T
A © AR WAl RS o] 8% B TA}
13) 9%3k(Do it Reverse)
- AHg= AdgstAu, S A8 =0
Al C A AL, o] A S AA sk A

14) =2rA3}(Curvature Increase)

_l

| =Ie) \=] 3 o I ) O 3 o
A e F4d FEoR, JUS FHoR AMEEs I R EoR

L=
Abell Al vpere] 4 sh(rkale] A=), =8
15) 94 S7HDynamicity)
—ArEA wA4Y 7 AE=F g At AsA ds A=
16) =¥ T+ F-=(Partial or Excessive Action)
-100% 24 0] ofHuH xR kA = WMo w a4
AbE - =S o ZakeiA Hata of £ Al
17) = W7 (Dimension Change)
—2t S v ALY Rk Sl A vhekE o
Abgl s LIS S el o R HE AnH|ARE A}
18) %= (Mechanical Vibration)
—=A7F AE 2EsHA stAY, 1" 4

At s s g MY, AEE HA&S

kR

= oAsE bR,

.25 -



—
O
N—
N
N
T
:
-
D
=,
@)
&
(@]
=
(@]
=
o
]
N—

Kol
Abl Bl A8AE, AmSe] 2 Holws @Ko wWRl.
20) &3 282 X% (Continuity of Useful Action)
] =AY, & Ty rd A F2ks gl

At 1 24A12F HY A, A7) oF =X
21) ¥<% %3 (Rushing Through/Hurrying)

s AAE dAE e et nEHoR At

A &SRR EAlO|EQ o]~
22) #3195 (Convert Harmful to Useful)

—refgt 8 4E ol &M Falde A AL, FaT ARE ST
s ekA] A g

_ﬂ_
& ol8d oJobE AL, AL W) AW B
B

d

N
)
offt
'
k

Al EAR WHIE e BE EU
25) A3 AH] 2~ (Self Service)

—Al2glo] AR TS SRS S e H = oy Ao ARE o
|3k AbEl s ol A= owid, s AN F-2/As AlA
26) A (Copying)

—o]&3st7] BHstar, Hibstar, HIMaL, A 7] 48
Az o] &gt Al - Almyel] Z7E sk A By 53
27) 4 3]-&%(Disposables)

—HM AL F=rgo] X1 ZAE A LI EE =10 vt

Abel s A3 FA], AE T

oo

- 26 -



28) 71A1A A3 24 A (Mechanical interaction substitution)

S Bl HASAWY, JIAH FAE B, S, vt ge v A

AbEl s AEE YAlskE vtadE k=
29) 574 (Fluid)
—ded S e A= A g
Abgl ooello] HB S o] &3 Al
30) §F2 “H(Flexible and Thin Films)
— st o> 9s o] &t Falgh $H o RFH A
Abell - FHEE o] of
31) t&7d (Porous material)
—7PEA A @3t Sk
AtEl L B AT = A
32) A Wsl/4stE4d W3 (Changing color/Optical property changes)
-4 £ #49 A& vrAY, FHEE HEY
Abdl : FEPC, A ko] Nk E RS WsiA 7
33) Eél’\*(Homogeneity)
=Y AES FASAY, daAEste AAE Y vt AE =
qHET
Abgl @ gpololmEE A2 9JF) ool EE AR
34) #7] % 2 (Discarding and Recovering)
—Ab= e 847 Ve s AW, A #H7Isk AW MAA I
Abgl o Fo] gy, oFe] A4, 7}§%L4 Herts d83 A8
35) %4 W3} (Parameter changes)
—=A9 2YA dH(FE, 2%, §94, 2%, F35)s #siA .
AbEl o oA B
36) @/ Ho](Phase transition)
—F-u st A S/ S dEE JdE ol &3
Al s 3 e (7] 3heE st f4ke] 8



37) A WH3}(Relationship change)
— 783 aHs A7) el eazte] BA WstE 7l
Abgl s SJARAA A 914
38) €443} (Enrich)
- 43t 8 A4E ol &ste] &S LA
AbEl © 3Me] AR WA Al =
39) ¥ &g sk(Calm)
- A &S v std o w wphETh
Al L 2 By A E el B4 Wl 7 Y

40) E3A) 2 (Composite materials)

—AE5E o] AR TR vtk AR TVHRIEYL, 71E 2

Z] A

=

40714 BB E <E 6> Lol 2ok Faairt.

<E 6> 40714 454
No g g No g g
1 wele] ¢ 21 BS %,
2 F= 22 A3t A5
3 FaEd 23 DIR=RL
4 H o) 3 24 Z7F vl E
5 5 25 AL A H| 2~
6 8- %=/t 5 26 57
7 FH/EN7] 27 J 3] 8F
8 o] 3 28 7V AA sz
9 AR b 22 %] 29 574
10 AP 2 A 30 o
11 AR of W2 %) 31 o34
12 =] 7] 32 A W st/Eer 5] W)
13 o v}k 33 A4
14 =438} 34 H7] 2 QA
15 Q54 71 35 &4 W
16 23 e BE 36 g ol
17 2 W 37 A W3}
18 25 38 g+ 5}
19 F712 %X 39 ] 24 5}
20 &3 289 A% 40 A5
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dEGeol ofsf aeke 397141 stEpulEl et 407F4] 9] W dEle A7k B
A7 2 71950l sl 28 vk ejan BAR FAEC] tel TRIZY Ees
271 918 RCA B 75 +4 5& S8 2el4/7l1ed EeoR Hoste] TRIZ A
mER Jdst gtk TRIZ BARES 40704 wdeeh el Ha 53 2
TRIZ A= A&ste] TANA ofolt]olE Z=ZEshe Alolth

7128 B Ee] B3, A JHR1S A AR E Fot] EFAHE B

Aok, TRIZE A 2] 35delE o dsto] AAACRE 4

") o|th(Nakagawa, T., 2001, Zhang, J., Chai, K. H. & Tan, K. C

12jar TRIZS #A9 g o= BAeke W & shuel RCAE Al 7%3} shal
o] H= S otato] Ao FaFs HA= A0S B A gt v
Zal], RCAT <= TAIZE oG B8 =A] Hnt ofye} off 24 H A=A deiy
+H B3] =& WEe|tHRooney, J. J., & Heuvel, L. N. V., 2004).
o7 Rgeo] opd BAA wa FAl TRAAE BYh 474 la TRIZ d2joz
3k Loke] Ao A& 7hssith AR 71 B! 71
£ = Logic Tree, Fishbone Diagram, Cause&Effect 722 Q18] whH=o] 24
TAEAE 7Pk 2o th(Hitcheock, L.,2006).
71&9] RCA W EoA = Aol AAS FHAoz HAEP oLt RCAT A
W< 14>+ “Folo] ZAE dorle Hl7F (What Cause Event?)"2}
T AES S 2EYAS Feteti(Souchkov, V, 1997). Z1g]lal 2AdH ZHzte]
A= dial Feolgh aFolH(+)E falgt ave=(—)= 7% o
AA feleh aE Al UEhue 49 (+,-)37|sHd " Yl E
TE VA Eelow Zé/]% T Ak (+,-)F FAOl YEhl= 99l 2
o sto| wlg} FAlelA 7HeAlel wuha dht
4 ’;fé% ATH Souchkov, V., 2007).
A<D Eventi= 4M1E(Man, Method, Machine, Environment) ¥-ellA] FQ.3
Aol glEA HESE RCA9 RCATE YAFA A e 54
ol el Faldh AJAANA, Falgh AR op F 7hA] £
A gteks sto] AAS A= WY Aort gtk o

< 40714 Y H&s Fdl ofolyolE

o
e

d

l

S
X
il
o
Fr
_0|L
£
S
o

i
rlo

=)
o
o,
ol
o

L =
N
=
Y
Lo
o
rO

off
%
rx
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2
d
A
1
~
N
)
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2971

B

Event #12407)

I

=}
24

24

2971

24

<% 14> RCA* =3 (Souchkov, V, 1997).

—

d o

X

)

TRIZ] 7]

ARIZ+=

s

&

Al =

A&

TRIZ

B
B

Lol

W
Tl

o}

}a A4 TRIZoA

| = =75

Aol

E£HQ) 7y

TRIZS] o

o
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Part 1. 27 2249

Part 2. BA 24 2.2

Part 3. IFR(=]43 Z23he =33 B2+ E =
Part 4. EZ& - Substance—Field) =1 &2
Part 5. -1 DB =2

Part 6. == HE 2 AH5-d

Part 7. =73 24 si2ady £

Part 8. =&9 sE B8

Part 9. =12 42 EH5

.
o
E
SN
iz

4-{ Bz T=d BEx H 4083 =] ‘

a{ Eg4s g }———-{ Su—Field Model }—-{ 76713 EE5 ‘

a{ E’igzg H Function Model H Effects ‘
EES=

”{ Bz }—'{ ARIZ ‘

—-{ e }—-{ 1% (Prediction) }—-{ NenAg PaE ‘

<71% 16> TRIZ A2 WH(LGAAL

llevbare, I. M., Probert, D., & Phaal, R. (2013)¢] ¥ A TRIZE Ab&3F= A}

BEL o 2AG Adhs TRIZ B59) ARG 03] B4 EE A5 A}
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FotaL kL o5 TRIZ =7t 5 shu7E 40714 el s <19 17>9
o] & &
35
30
25
20 11—
15
10 —- -3
-
0 - T
> > A D g g &
d&%’ﬁﬁ’(gy Ll £ Y
3 N N .y
q‘&\k\g\‘é ’ 0,,/';'(? ﬂ\%\/q,\r/@,\‘;‘(‘_ % & 4 4‘)‘%}-
W© r’by @/ é&
NG

<71¥ 17> TRIZ =79 A&
(levbare, I. M., Probert, D., & Phaal, R., 2013)

2.2.3 H]7]& woF 4&

1980\ dt) 58] W7l okl TRIZ 48 AbelEo] Yehr] Atk Zlotin et
al., 2000). PR, A2, A88E 25 s 53} 2L w714 RolelA 8210 A)
28 WHo2H TRIZ 847 Has]al 9Jth(Ezickson, 2005, Rantanen&Domb,
2008). Zlotin et al.(2000)¢] Aol wEw, B} A28 4]
ofo] FAIL} stol A3 He8 4 vk sk ok

B2A Aol Wl Zolu} Alg]a $dub e 1|4 Bolo] A4 LA 47 &
S3lo] ALV sEh A4 7)uke] HPHES 7)&EAlo] Hlojd dukal of f39] v
273 gk

o % 59 APEsE 40718 e (A 7]ke] MHE)E AuFAQ) H =12 (mamn
& domb, 1999), &-&(Dourson, 2004), vFAE (retseptor, 2005), LA+ (Retseptor,
2005), AH|2& #2](Zhang, J., Chai, K. H., & Tan, K. C., 2003), 2ZE o] &
A3 El (Rea, 2001), 18] a5 (Marsh et al., 2004) ool 4§ 7Hs3}ch TRIZ ©]

£ A2 Ropol B B wa glon], s Roje) ATAEE B HEE

g

A Vs &

—

=32 -



ek dukAol o w 4071A] dYElE Wol AREst AtHGazem, N, &

Rahman, A. A ,2014).

- TRIZ is N

. v
<719 18> TRIZ 7]&/v]7]&woF A&(Zlotin et al., 2000) A=

dx o]y TRIZE= 7]<=Ael 84 39709 wevn g2 959 A 9F Mann,
D.(2001)& <% 7>¢} o] 317}x 9] v|=U A IepngE A3 519, 407}

A Y =y e st A sl

<3 7> 317pA W=y v E

No| Z&vy | No| FEHH No| #&vg | No g2} g
1 | R&D&E | 11 Taad 21| A4 | 31 | okAA

2 | R&DHIE | 12 & 22 | ARl %

3 | R&DAIZF | 13 TaAIZE 23 | AFU A A E

4 | R&DE 22 | 14| FgEla=za | 24 | Alz=gd v A= Falgh 84
5| R&DEZA | 15| F54a4 25 | Alz=Elo] TFEA U= faflgh 84
6 A 16 | A¥z=EF2 | 26 | HFA

7 A g | 17 | Au2n)g | 27 | A3 /58

8 AAAIZE |18 | AR 2=AIZE | 28 | Al 2~F] B AkA]

9 | AxtEl~= | 19 | Aujzglaa | 29 | AES By

10 | AMAZA | 20 | AMuj=d4d | 30 | I/ ~EF
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Z2] : Mann, D., 2001

S EF 23 3] (2009)= 31714 H| 2~ FEuEHE 7|Hlo g <
3} o] 3571x] 9] wEvE 2 e A Th =Y gEu| o= 7FR] A
Aol A, A T, vHAY, Au]2, B, Al~E 13 5]

& At

=
o
\%

<¥ 8> 357}A vH|=U 2~ ulgla|E

No| =&vg | No| FEHH No| #H&HH | No g2} e E

1 | R&DTE | 11 TaEA 21| A58 | 31 | A34/884
2 | R&DHIE | 12 TFHE 22 | AL 32 | Alz=" B34
3 | R&DAIZF | 13 FFAITE 23| nAF= | 33 | HEES B34
4 | R&DY 2 | 14| Fwelad | 24| AAFE | 34 | INH/~EH X~
5 | R&DEA | 15 TaA4 25 | A#A 35 QA

6 A | 16 | Aul=FA | 26 | KO &

7 A g | 17 | AMul2=d]g | 27 | ARFY Al A E

8 AN ZE | 18 | AE]2AIZE | 28 | A 2E] mA = fafd 84

9 | AAE A= | 19 | Au|2=gaa | 29 | Al2Ee] BtEA U= Falld 24
10 | AMAZA | 20 | AMu|2=d44d | 30 | HA

=2 @ =ZETRIZE3F], 2009
a3 ARl weh 7)EEAAA H7)E EAQA Y wel <1 19>
3} ol wuEE T Agew Yok

m2to| g DatiE
HolE AR
o
»la 3
3
25 | | 4"
IHH| 24
1=
H 3
Er

<18 19> 7]%&3 v)=2UY 2 TRIZ AA(S=TRIZE 3),2009)
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sldslor 2 EAV vl Z2Y2 EAY A TAYAES =Y~ e
B2 dgtste] sj2dde]E &t e stal vk o] vl=y 2 TRIZ 4
BAME 2= o]=3](2011)7F 407H4] EEdE]E o] &3 Hl=U s oo
TRIZ AE&ALEE <% 9>¢F Zo] A star ).

<FE 9> M=y FoRo] 407hA] A A&t

Abe] AR HAa<
S DR
— Fa Fob AARSE Alole] B | WA FaE §lofa,
FYAIE | —F T BeTH Fa Y-S Al AAg Ax
SIRSAE, A WS g shetol A4ois} paH
Bas AA
—2AL G Al v — 109 ApdzX], 259
2 A Ju) A A A
s | N e A
by - ey dRedA = k= Egol Jte = njg BgFsln
Fh=uk
TT | maw gd A9ARE $H | sl el Anves
kb HAARE AHA .

= @ o738, 2011
2.3 TRIZS The WHES TS EJAT

TANA $HEETAS] AT B
Darrell Mann(2001)¢] el A= 198558 2000 7k4] TRIZ9F of
A A WHEESS] 7|E FIAATES AL, Z.hug(2006)+= Darrel
Mann®] <2 7|¥ro 2 1995 E 2006 5474 TRIZS}F thaksh &)
A HHEEHRS] T ud AFEC] des & T Arh

H o= AHP, Kanos# #2 A2 W ESo] TRIZS S+« 4
T= Atk HAEAE 3] A% vrde FejA =55 5 TRIZE 3 & o}o]

}

tolg Alkshe tdd BEY B net
— © O
T =

14
)
o,



Aaf 2 S5 Eddxold Fe7F Advh(Hua, Z., Yang, J., Coulibaly, S., &
Zhang, B. ,2006).
A A WHESS] S gt oS ATt AFAES] S B AA,

TRIZE &Alo]a 18] SERVQUALLS F%31% 4 EAs)2d 9ot} 2714

WHES o] ARgels AL gAlFel 4 /A WEos uEAS 58 4 9l
+= W olth(LariSemnani, B., Far, R. M., Shalipoor, E., & Mohseni, M.,2014)

EA, AHP+ 9AAA S et 71 a4l W o2 TRIZ9 AHPE §§she] AL
g3k Flo] gL aydolgtar F43skal th(Rosli, M. U., Ariffin, M. K. A,
Sapuan, S. M., & Sulaiman, S., 2013a, Li, T., 2010, Vinodh, S., Kamala, V., &
Jayakrishna, K., 2014).

A QFD(Quality Function Deployment)s “F-91& & A7V'E 2ka TRIZ
= oA & A7k AR gtk 28 2E QFDE TRIZS S347] §
gt 7Hg A-e Eolrk(Lai, X., Xie, M., & Tan, K. C., 2005).

A9k o 2 Six Sigmaoll TRIZE @38t A2 A4S AlaLE g8t A2

HF o] tH(Zhao, X., 2005).

2.3.1 TRIZ¢} QFDY AT

QFD(Quality Function Deployment)+= 1960 oA 19701d & Afo]o
Lol A Yoji Akao nl<oll o8l A7-%]7] AlZFsh3lal(Akao, 1972), 1972
|28 2 ol A A5 7 E o] AREEH AT W2AR| Al ¢] 7] EAEo] AR
Pd FHEF7 FAFE (House of Quality : HOQ)o] QFDE] Al %7} &
A thH(Hauser, J. R., & Clausing, D., 1988). HOQi= QFDe] A fetoz <8
20>¢} o] 12714 8= 35 o] Qo AlFA<l o= thaat o] Fystar gl
CHGuinta, L. R., & Praizler, N. C., 1993).

1:1
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<713 20> HOQ(House of Quality)(Guinta, L. R., & Praizler, N. C., 1993)

1) Objective

GAstaz) el BERE Aot} o 5o “Akel8
o7} shte] B MAo] = 4= glow. A=} uAe] tEk A3
AlAoF gt

2) Whats

ao] Yst= Aoz “uMe] 48 (Voice of Customer) 2Falle g},
3) Importance Ratings

a8l BE Whats7h T 83HH e, A7t AR R ta3t 22 7|55
F3k0] W8 Rk
© 9 O3 VANIS
MEA A 54 EE 03 HEE ASSIE du,
4) Customer Competitive Assesment

stol A Apol7h Lhe B

—_

54 HEE ol

5) Hows
T2y EAS] the] WhatsS

HowsE E=Z3hc}
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6) Target Goals
7Hd A3 HowsE Aglste] 94595 vj7ith HowsE A6l offv| A o|th,
3 22 3714 7|8 E AREsi.

PiAY Ee Ft AR Ee g 01 B

(o3

Y

Fkl

A]

7) Correlation Matrix
Hows?te] BE#AE YepiH, va3 28 4714 7|35 ARESH
++ 0 7g ko] BA (F K9 hows7h dE B A )

+ 0 g B
— &9 WA F 78] hows7t A WA )
# 0 7 5o A
8) Technical Competitive Assesment(How Muches)
Al E= A2l thg AARE 7]e 29 W8s 33T ApAkeh B AARe] A

W7t Ang Agetr e 53 HEE o] &3t

9) Probability Factors

Zkzke] Hows®l 7V 2 2/gdolfo] g =& 53 H=s ARt
10) Relationship Matrix
ZY7to] Hows7h o9 Al 247+e] Whats 9Adsh=A] vrebdt
0:F¢ 1: 92 31X WA 51 % WA

11) Absolute Score

=
=

Absolute Score=Importance Ratings*Relationship Matrix at ot &5 U
12) Relative Score

Absolute ScoredllA] 7P =2 S 12 st 9A49 A

ol
b
oxl

[k
O:
i
s
N
=
Mo
=,
s
s
2,
:\é
ol
o,
s
il
)
=2,
=)
o2
ol
4
%0,
rlr
13
r o
42
_Ol
H
o
ol
2
r o]
N
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Zeu, QFDE ol &3
(wang et al., 2005) ¥t¥, TRIZE= 5422 o9 A (how to do) A&
s AA7Ee AN EASAS & 3
TRIZS 9871 A% 7Hd A9t &< A 2 (Lai et al., 2005, Hipple,
2005, Tsai et al., 2004, Park,2003, Novacek, 2003, Zhao and Yang,
2002, Terninko, 1997).

QFD= 79| A2lE 7]E detvE =

[-N

A8-ake] A7) 917} A ol e

© ZlolH, o]2l3t @75 RESEH7] 93k EFAE Aljtslr] &) TRIZE Al
§3h= Aolth(Kobayashi, 2006). 18y 32 W= of-& 7pxich 713
Z A= QFD ARgAbE o] o] BEdh 5S40 % ]l aze] &glE A
3] vfofsh=t T35 AHsr= k= Ao
HhEE, B B (1998) 9] TRIZSH QFDS] F3ATolA = HOQS o7 +
4224 ¥ Correlation Matrixi= Hows 3Fe] A & 29 Ao 34

==
K3
2 Folth 4FRAS AFHE AL 2EA 92

ok

Pgo] ofueha e,
HOQoI A Howszte]l 29 #AES TRIZoIA L] Eol s stvfa & <

A
sk 4 Qltal Hgkom <1% 21> QFDA HOQQ} TRIZS B4 uEE A~
Lk Zolt},

B2 zhers] ek
Iﬁ

—

—

—

—

<I¥ 21> HOQeF EEvfE= 2] F9 Y (&, g, 1998)
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2.3.2 TRIZS} Six Sigma?] 3+

HEAH o w2 Six Sigmar Define, Measure, Analysis, Improve, and
Control(DMAIC) @A = T4 %o Ath(Zhao, 2005). ol Z &A= 7)d 2}
wAlsAsks ul 7 AR Wi el S9 H ATk ol whel, A= AlE
o] YA1S 3t dl A3t DFSS(Design for Six Sigma)& Identify,
Design, Optimize, and Verify(IDOV) % A}-& % o] 7t} Six Sigmaol A ©=
tebd wrEe] EASE s, 7 wAe Fds

Zhao(2005)+= TRIZ9} Six Sigmad] &3 Aldel 4 =77} € Aojgta

watele Falel 4L e 95 AZe FxeE neFS 97 918 TRIZ
¢F DMAIC W' S¢= sl v <213 22>9} o] 5HA| R - Eatglth. APz
AE ISQ, ARIZ ¢ TFR 22 TRIZ € A WA 382 CTQE 23| sh= dl =9

T+ DefinewHAlo] AR&-3H 4= gl

Su—Field Model, 767F4] ZF3l, 71=x18ke] M= 22 TRIZ £ F WA &8¢
A A 20 SRS ol ER2 M Measure THAOA AFEE 4= it} 4]
Egs 40714 gLz, 2 929 22 TRIZ B9 Al HA 82 CTQ WTE

Abololl BaS ddstal Joste E2A Analysis Tl AR E 4
W3], xske] i, o] g ¥ e vl WA FEA= AAA SR o]

o Atehs 7 dAlY Z2AAE Vs B v B2 Improve &

AdA Aed 4= grh vk B9l AFDE SEU1S jdsla AsE oieis

170
o =9l E24 Control WHAGA AM&-H T

= Step 1 Step 2 Step 3 Step 4 Step 5
;‘3 : i , Analysis/ , . Contral
:; < Define and Measure/ Data Implement Strategy and

’ g Discovery Assessment management And Improve Feedback
Preliminary Su-Field Partemns of
I M Analvsis model OxOjEEA Evolurion
= T 15Q | TE7}E| BTE] (| 40LTRE| (= Law of = AFD
il ARIZ Patterns of EEIETE] Evolution
0|4+ Evolunon Ideality

<1¥ 22> TRIZS} Six Sigma %353 (Zhao _2005)
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Xie, J., & Li, F. (2009)¢] TRIZS} DMAICS] E§7H= <17 23>9} o] 21
Z oA, DMAIC ZRAAE 7120 5412 243N o] G834 1 a7
I2A|ABHNA BH A3sE W olu £ 7R a1 A= &th TRIZ o] &8 4l
ol Wa} B8 7px 1 9tk 1e]m 2 TRIZS DMAICS] £ake “Xojs & 79l

7b et foj@ A & AP E T3 EAE MAT 5 dvk £A7F Improve BAICNA 3
A¥A] ¢kow TRIZZ FAFHEAS =2 Hogit)

> Define ) > Measure >> Analysis > > Improve ) > Control >

r

Redesign
or not

> Define > > Measure > ) Analysis > > Improve > > Control >

6 Sigma

{ TRIZ
- - oto|C|of
22X 7l ==
l =
TRIZ 2X|= TRIZ E1+ TRIZ 2|
7| | wm=g |oers szt

<% 23> TRIZ and Six Sigma F¢&g] ZHIYA(Xie, J., & Li, F., 2009)

Al 2u= AP A Q83 A Eoln AYPE fgiFERo] gA|2n WSS

WAL QITh e 6A1TIHE ZEA ] of S TRIZZE Bebs] & o lthar
W] AAEEITE 64 ks TP A5 B S 3 whde] TRIZE X
=& FHS] wolth 64 ke EAlC] HAES Fs v mehFAnt of
G s A oF H=Aol ik a5 gtk ol d AuA FEE 9

&l 6A1Lmke] Bgkell TRIZZF B astrhal QIAIEFI AL, <19 24>9} o] 64
np X2 A2~ TRIZE A& tH(Kang, S. W., Kim, J. S., Lee, J. Y.,
Krasnoslobodtsev, V., & Severinets, G., 2004).
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> DEFINE >> MEASURE >> ANALYZE >> DESIGN >> VERIFY >

a2 95
LECY

DMTADV

Big Y= 701 No
H 2T 24
=34 24
LgAbg B
'/‘HE?_— A AA4 _
24 ofeldio] £

| e |
EED EED XD XD XS
<71¥ 24> TRIZ with Six Sigma ZZA|X~
(Kang, S. W., Kim, J. S., Lee, J. Y., Krasnoslobodtsev, V., & Severinets, G., 2004).

2.3.3 TRIZS} AHPS] F&AT

S8t} Mg g 71whe & AHP(Analytic Hierarchy Process) 19701t
°f Thomas L. Saatyell elal 7= Ak, 42 ZAEl sl JAEA
S @ o, A SARZA B fAJES Actsta sAdEe] A vHE
A& Aoetar, fAtE Atold AT EE TS, @43k A Bl
(Pair Wise Comparisons)& AR&3sto] oA AA S st AAA W E0]
th AHP 485 falM = 53 22 @A 71 0% (Jung, S.H., Hong, J.W.,
Na, K.S., You, Y.Y., 2013).

Step 1: AlS A4

ArA A ek AES EF s
28 BRE @Xéé}ﬂ I o AS
Zte] A AA QAEL F5
HA A AA7F FAEo]oF g} Jung, S.H., Hong, J.W., Na, K.S., You, Y.V,
(2013)& B Aol tig F7 84 ASsHE <9 25>9F o] Hef Fi1 9lth

s
X
N
N
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Hierarchy 1

o
4
o
_I;J_

Hierarchy 2 Hierarchy 3
—»  7j1Ez
TAFHA > H4oE
Ly BAEE
—» T2
==L
1A
~ i
== -
“+ #1
—+  72gF
HHE
Ly GERE HHAS

<719 25> AHP A%3}(Jung, S.H., Hong, J.W., Na, K.S., You, Y.Y., 2013)

Step 2: 84

sl

=& Ao v
ol Al 7
ol n7je] &4 FAH ATt

HEg FolstA H=d, kel As

W 25 n/(n—1)/23]1& v|uLgry,

10> AHP #A%

TaE A9 PEp”
433t dedel oste]l g4 ioh b M FoE
2~
! Rl 2 M Bd
A} Akl oste] 24 i7FjRG o T
3 o o Fa3 soha o
) e fdel oste] a4 it jRTh B o F23
A dcbol| okl @4 i7) jETE WS- Fas)
7 g T8 Ui g




b ~ O
o | 2 =
X o M - m il @m
- 7 J 5= N o %O
X e 8 0 » N R x:
: % T : £ R b
EFEF ’ X % il T
. — - P . _o |
2P E Rk EEE E
- EE T - ‘I_ﬁl fiie) X = ,.IW_VI,._ \#Iw_ﬁ
LR T ~ F o o
L Poog 2 ® 5
on* m Xq m m_v. i 1 ﬂ;ﬂ_ i ‘UF
- ‘ = o 4 Ho% —~ o N =X
T T W= a =z 7 : & i o
T FEf S0 oy T 5 2 M —
TLF - © T i 0 %o O
MH__ o ﬂ o o ‘Aluﬂ S o % ] ‘\WO” X0 J:mO
el [B By =8 g
" N oE ) > F o3
B o ) N D : :
Y o 2 i S E >
FERE o = T T o)/
P : - & g o 7 9
Y B , - < m &7 2 A iy
Yo |t % [ > T R W ok %0 T
RO RE % o T i 5 - !
A g :
" i X° mﬂ T W = q A 1n_rrmo -
| o [T D # 0 Y = .F Tk
: s @ A w3 my < < olo - B
i IR R e T Rk 5 FDa
o |B R o ) 2
- T ls A K G o WX _ =y o
o S o X o < = =
0| _ RN =@ " = ¢ - T . ’
" w@ < + 2 g = ) ey X Te
| EEiR 5 5 P = s g &
A I N S B % N e
R & mu O oy m
gaTm}%%ﬂh z 25
. o s L N~ oo .
o < oo |NF bS] = ap) XN o o : S
< , AT S Z O_H (- file) o) 1) .
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HA 7= -8

CR < 0.1 Reasonable
0.1 < CR =0.2 Tolerable

0.2 < CR Reject
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2.3.5 TRIZS} 71e} WIHE B3t

Hipple(2001)2 De Bono2] oA AZ&xw =zt 7| (Six Hats Thinking
Process)®} Abthe] Alal(Lateral Thinking) ¥ 42 W E50°] TRIZS T35
ofd dart v st o 7= 2
ool A AR e 5 Feto] sl A 3k Wajolgkd TRIZE ‘jxﬂowu
dEE o]&ste] AAAA HLe F3 ALl AL H(Souchkov, V.,
2007). .
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<TRIZ>

<19 33> A9 HHhd v 2L (Souchkov, V., 2007).

Tony Buzanol }&] 7hatel Ale]sts 7]uke] 11 'wI=g'e 54 54
of thall Azt Aefsk= a&4< 7IHeltt. Care and Mann(2001) ‘w}<l
=)ol TRIZE Wekahil 7155k o oA AFEH oA = wolF7] 914
A FAEA] A A gt

SWOT(Strengths, Weakness, Opportunities, Threats)&41o] o
King(2004)9] 1ol wpe=m Ao F32ol oM =24, 7e4 Ees
AAsHE  TRIZS 989 wR7HA=  TRIZS  'Bipolar  Conflict
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a8 ar 5ol gl W E o] gl SAPB(Systematic Approach of
Pahl and Beitz)= TRIZ9} & 3<175 2131 (Malmavist 1996), T 5 | A4 <]
W o 2= A AlE YAle] 8 AES TRIZY] 7<= IefvlH R d3str] 9
el SAA Z7IHI A AFEHATH(Sozo et al. 2002).

TRIZSF & ZAE 71 2 HH ARG A% 7|EAdToAE B
%ol IR FoolA &iels o] FolxaL gt

2.4 AAATY HI B AN

JBH WAL F B ATAE] TRIZS v EANL PUEES
EPse A7t 99 4 5 Atk 7129 FPET 2 Darrell

Mann(2001)3} Z.hug(2006) A= 7|Hto 2 HLo] Edd A S 718t
o <3 12>9} o] Ay}

Verduyn and Wu(1995), Terninko(1997), Dom
and Corbin(1998), Jugulum and Sefik(1998),
Belski(1999), Kunst(1999), Clarke(2000), De
Carvalho and Back(2000), Eversheim et al.(2001), | QFDE &3l TAE =7
Schlueter(2001), Tan and  Dieter(2002), | 3ta TRIZE %3 &4
Yamashina et al.(2002), Zaho and Yang(2002), | ¢t& =&
Novacek(2003), Park(2003), Tsai et al.(2004),
Hinpple(2005), Lai et al.(2005), Wang et
al.(2005), BHg/2d = (1998), 434 (2013)

= A7) AN

(QFD)

Domb(2000), Smith(2001), De Foe and

Bar—El1(2002), Park(2003),  Slocum(2003),
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Tennant(2003), Kermani(2004), Slocum and )

6] 1mf TRIZO] AU E 5
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Averboukh(2006), 3199 %(2013), °]A<, k<,

FA=, & HIA(2013).
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Rosli, M. U., Ariffin, M. K. A., Sapuan, S. M.,
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M. K. A., Sapuan, S. M. & Sulaiman, S.
(2013b)., Li, T. (2010)., Chen, H. C., Tu, J. C,
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AHP & Guan, S. S. (2012),Li, T. S., & Huang, H. H. | ojtjojo] 3l 7} A
(2009), Vinodh, S., Kamala, V., & Jayakrishna, | A< AHP %-&.
K. (2014),Di Gironimo, G., Carfora, D.,
Esposito, G., Labate, C., Mozzillo, R., Renno, F.,
... & Siuko, M. (2013)
Chen, H. C., Lee, T. R,, Lin, H. Y., & Wu, H.
K C. (2010), Chen, L. S., Hsu, C. C., & Chang, P. | Kano®] wj&% E£#2Q A
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A142(2007).
Bariani et al.(2002), Bariani et al.(2004), )
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Smith(2001), Park(2003). .
Rizzo(1997), Novick(1999), Manzur(2000),
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Stratton and Warburton(2003), Conradie(2005),
FAIS(2011).
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Cavallucci and Lutz(2000), Schulz et al.(2000),
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6Alel TG AA
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Nie, H. J. (2006).
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Smith and Sudjianto(1997), Cavallucci and
Lutz(2000), Hu(2000), Kim and Cochran(2000),
AD AbaLz|gke] i
Schulz et al.(2000), Smith(2001), Mann and

Dewulf(2002), Zhang et al.(2004)

Frenklach(1998), Frenklach and Savransky(1998),
Cavallucci  and  Lutz(2000), Mazur(2000), |
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Terninko(2000), Zeidner and Wood(2000),

Pevzner and Katsman(2001)

Verduyn and Wu(1995), Terninko(1997),
Jugulum and Sefik(1998), Thimothy(1998),
Robust Design | Novick(1999), Cavallucci and Lutz(2000), Schulz
et al.(2000), Luke(2001), Park(2003), Slocum et
al.(2003), Zhao(2003), Phadke and Smith(2004)

Nakamura(2000),Campbell(2003), Novacek(2003),
Srinivasan and Kraslawski(2006), %9, & ¥ | EAs4 HwAl9 1)
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SEVQRAL Altuntas, S., & Yener, E. (2012).
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o BARE o] FANA wAS} RS e glrka wekal 9lom,
TRIZ-AHP &%A77F vh27] A Mann, D., & Dewulf, S. (2001)¢] 7oA =
TRIZSF t17]E A AHAA #H 2 (Multi Criteria Decision Making) ] &3<d+7F
7P wgell A1z Aolet d 581t 159 S U= vt 2ol TRIZ-AHP
THATTE o] AAskSith

Rosli, M. U., Ariffin, M. K. A., Sapuan, S. M., & Sulaiman, S. (2013a)< =A13}
A3} JAPA7E P2 oln, TRIZE ofolr]o] EZo] A9 Wb, AHPE= 7H A4
gk oAbAA Y] ab7] Sk EahA Q] Welgtal F7gstal Stk TRIZ9F AHPE E96
of AREsh= Zlo] TS A eletal Fskar k.

Chen, H. C., Tu, J. C., & Guan, S. S. (2012)% TRIZ—AHP S E Aol A
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Zolgta et}

Vinodh, S., Kamala, V., & Jayakrishna, K. (2014)= TRIZZ E3f #¢tz a2t
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Lu, M. H., Madu, C. N., Kuei, C. H., & Winokur, D. (1994)¢] QFD, AHP 1
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o 4 Fg

Zhang, B. ,2006).
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(2013a)
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(2013b)
Az
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STEP 1 : #4149
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sit), B Eg A AREHPHS 1 Aol E (http://www.triz.co.kr/TRIZ/frame.html) @

H&stol <y 37>9F o] & et B E Aot Hd Asow WAl s 2

Feature to Improve Feature to Improve : 3. Length of moving object

Undesired Result : 11. Stress or pressure

1. Weight of the moving object
2. V/eight of the stationary object
3. Length of moving object

C_ P>

Inventive Principles

4., Length of stationary object 1. Segmentation
5. Area of moving object a . )
6. Area of stationary object 8. Anti-weight, Counterweight

7. Volume of the moving object

8. Volume of the stationary object
9. Speed

10. Force (intensity)

11. Stress or pressure

an Lo

35. Parameter Changes

>

Undesired Result

1. V/eight of the moving object

5. Area of moving object

7. volume of the moving object

9. Speed

10. Force (intensity)

11. Stress or pressure

12. Shape

13. Stability of object's composition
14. Strength

15. Duration of action of moving object v
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Feature to Improve : 9. Speed
Undesired Result : 21. Power

Feature to Improve

)
o) 8k 5] 3 N % 5
1. Weight of the moving ohject i . ]:I a] *F] 'A“
2. Weight of the stationary object Inventive Principles ¢ o)
3. Length of moving object # Al o)
4, Length of stationary ohject 19, Periodic Action A o 21 ¥ 2
5. Area of moving ebject g | o ) £

6. Area of stationary object 3. Parameter Changes 7N &t 2l 5 ¢
7. Volurne of the moving object : ] A
8. Volume of the stationary object 8. strong Ovidants
9. Speed 2. Remaving the Undesirable 1 2 13 38| 39
10. Force (intensity) v P
11. Stress or nressure 1 R, o 1 _“:‘

A
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A 2] % %59 % | 12
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Undesired Result

1. Weight of the maving chject
3. Length of moving object -

5. Area of moving abject &2 el

7. Valume of the moving object R E R
10. Force (intensity)

11, Stress or pressure
12. Shape | sk
13. Stability of object's composition
4. Strength W | = 53 2

15. Duration Df action of moving object ¥ 0| gk 2z7 | 153
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<:L% 41> B E A AL (http://www.triz.co.kr/TRIZ/frame.html, Altshuller, G., 1996)
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p<0.05", Tl ik 24 “bonferroni”
S t—test Aol tis] Ajsind B5F Az /A 98 11d 247 124
A |

HlElS o A adr} QIla, A awte] A& o -5 Asahr] 93 11
W, 129, 139 RHESA A 1199 129, 1199 1392
1399 Az 2ol 7b gt TRIZ-AHP S E 488 53 &7 A7

A el 20139 E ASHoR BgE Frha £ 4 942 Aoltk

- 79 -



AN S 2 s oM H < & P X B o o AR
) o= LT E Ho w wo
uhilmW CHE P TE N Mo N
N oy E el o) B o+ o X = Mo B < oE M 2 AR
2 o NN - w N ok o o DR
oL n T = on e EoR T Eom ol
0 ) K- — N f
Tr s e R i
oy w = { = | A il
reyE =2 TR E s =gz
SeLD it 1a3TEEE 253
s
ﬂuwbﬁaﬂo n_tuutm]rﬂ uz@lmmmi_n_%w mmMﬂ
R Mﬂﬂﬂnﬂmﬂ% oo
N — N o ) *oon )
T Xwm e ﬂMrEﬁdluArﬁ S = ™
ﬂ.f.ﬂol_l OT ™ OO,LI‘.;:\,.V_,”M = nUy U.Tl
< 3 o X m o TN SR = o
i - B TR W o W g m
EF oot Mod Aok — o o
BoE b E e K G S 2% 2
RO R N g o T T ST T B
PRLTIEED T pytiaca 5 o
-~ ‘WH Of LlL m nN i ! T Lt —_— "o MH - 1
oo o = d4) = = oo B W AW g & . L
SRITEETCE = TERELE-NE s =R
A< ) R e S 2R .
o o o = RO o X = M . o
“7ﬁi1_kﬁ e = qﬂﬂbll_lﬂm.ﬂomLZ 57M
TR of o ° & N 2 AN S 5 ® M T
Fx eyt A I S ™ g &
TR E_ Ly ss W O SETREE T s 5w
TERRPT a0 ,P g LgAZETLR 0 S TR
0 T ™ = — 9O 0 e
PRI e YA N Zhw IR 0 %%%
 ZfLLTEs. ¥ e uisi £ E5e
B i LR TN B RS N _ﬂ% m g o %%% as =T e
RIS 7RO < N®mRT W R = - wp

el

-

of Wi e o

flof =

=

=

o

Jolt}. A1z A7} g}

- 80 -

A

-

R

]_

o HrtA 34 AN E =™

7}38]
=

=

=

o

=
a

e
F2 AR Qo] wellA)

she

=]
e

=
=]



- 9
<X 22> BEgulEE A9} FAA
NAEE I NEET
e 3| A o} o] ] of
[
Dl g2 E
=Y A AHo R LET
1. &g
93 Fa7F A weth
#3348 e AdoME Hi 58S $IES nptt.
#39. 4824 | 15, A= 7}
Hel Ay AHEA =AY 4 Al s
HHE 59 19 s,
28. A|2=8 OiA|
U2 Aoy A|2~Flo R upto] Er

AAS <3 23>0 o =31 Q).

34 ololt]o]E 7|ute 2 Ag 7153 ofotje] A
A 7Fs 3 4744 ofelt]oj 5ol el FaAQl kS WAk
o= ofoltjo]E Hrletal AAstES ik

<¥ 23> 7 A4 ofolr]o] 47
RE) ofeltio] FA4 A B
. ATtAIRE e ARt g s H7E 3]g ARl aE Bt
Al Tl o5 Begle] s7bARE S]rehs Al A8 (#1.82)
T ST IAE S e MRS TE-—>T ). (#2841 28 tiA)
3 W % A/l B A SFES JEL#I5ARE 7D
4 H7Hd 37E MER T JHE S dri#LEE)
3) AHPE % ololtle] 44
TRIZE 53] £5 5 714 ololt]o} & Aualy] ls) AHPAE W4 2 2415
L 71819 5 HAteh L7

<3 24>¢} ol AT 4 vk At
F AL 9 F 4ol A AEZARS Wi
- 81 -



<& 24> ALE ofoltle] FE B SAES]
AR ofo]t] o] F9% 9-M4=9] CR
1 5T 7FA 34 0.4938 1
2 H7tQ AW 0.0937 3
0.03
3 A H7bA 3 A3 0.3130 2
4 A5t w3 b 84 R 0.0759 4
Ak otolt]ojEe] FaEe} $-ME9)E ofelt]o] 1 (49.3%), okelto] 3 (31.3%),
ofolt]o] 2 (9.4%), ololtio] 4 (7.6%)wC.% YERton AdAu]E(CR) 0.032.
0.1R2t} 2o} Aol gluar & 4= gl ofolrjo] 191 “wh 7P 3]479] djgt

A ojolelelz Aok A5 E 2 4 s, e
A7k 8572 Aasr] 918 T v e 8 uselolq A4 BEEe A

el it
4) 23 5 Wi

FHE 1Y e HAAOE WE Ak F5 B BeAol Hug o
% QT L 719 20144 3URE I PAAF el wALY A HH et
of 2 A% ke AnlzE ARG, 5 BRI A7 BE A A

I
o
& e FEAIEE TR 2014d fRHo| HIbd 1 Al AaEo] Ao A

-8 -



4.3 A F B JGEA TAHE AAAE A&

At = FAIS(2011)9 “TRIZE o] &8 ik 9 497
o) A 2 A 229k AHP] 2ol B3k A ol M Al¢tek F-A4)3)
& Axsts Y gt tis) 283 AE A skinh

A ko] Z(Theory of Constraints: ©]3F TOC)&= ¢F 251d A o]Aztadle] Egskzt
Ehyahu M. Goldratt ®AF7} Zotst ¥-79] ‘g’\hﬁ’\% 7l 1 e

S AA Gl dAle 249 HY%
E} A ko] Z(TOC) = W2 A Wah= 3ol tf-g3te] Al HE£o] Fhae} Astat
s At WS BEAShs o]#oltt

FAIE(2011) 9] Aol M= A9 7§°§(TOC).°4 AbaL EEH]Z:(Think Process), TRIZ,
AHP7|H& #8&st] <19 46>9 &

GA 1 zElo e e Atk F é‘%‘iﬂ %FM xﬂ%‘f-f—i— Arks o] 179
FoET BAY 4 7 d a5

o
o
I oAl Fekar vk

lo

;9, Q.LL

NO YA A F
A

BFEA51A] 922 PR (UDE)uho}
v
BAAFZIR(CRT) TR}

_ e YES
) :Eﬂc\’l %‘—7-]{ —I
ALIPE o128

l NO 3T W

<19 46> FAZE daF TEE(FAS, 2011)

- 83 -



A9

bl &

°

ok

5ol

=

=

(UDE : Undesirable Effect)

° _
C}E}o

ol
e

]

A

._01_
e

3
il
X
otz
™

—_
fite)

7% AHP”]

p—

s

o

Fulgel EL.

[}

=

shel A (CRT
=3

=
(UDET)

bt

Rt =2,

=1

A

t}.(UDE 4)

13.5%

Wt s

A
3

]
=

=

=

o

ole}ge] B,

Hu
sy

A7RAe] 2 .
(UDE 1)

AR L =
¥5%, (UDE4)

=3

A 23] AFQD YA

=z u
=

: Current Reality Tree)= ¢

IS
=

e

1.2%

TEIEH R,
(UDE 2)

<™ 47> VAR 7k A7)

Z ¢E.(UDE 3}

=g J2 3471
55.7%

TAE D N1eE
H=Z (UDE 5)

3.3%

5

o
(o8]

tol <18] 48>¢9} o] A <ko]
t}. UDE 30l A

°©

}

0]
yul

&

=
&

=
=

}o] TRIZE

°

QM= 7t 748 =& UDE 3(55.7%)°l of
T2 Ay

gt

Hie] AW TR F 'Y ol

olo

Z]
a

i

2]

[e)

T

LA

-
T

o

i

o of

=«
1=

t7] witol, “Atde AR w7k &

°©

w7}

—_
file)

=
"o

A
iy

- 84 -



HEQE olfs

-85 -

5 Wﬁ o T
— fie) ﬂm_l
L =~ 7o 3 ‘Alw/ﬂ = fa
=1 ) _ ﬂ N
i 1o = w (o)
e .ﬁ ,ﬂl N o iy r X )
mr___o._ ~ ok W - ofp 5 o) =0 o) o i %o
(N o E# m R MVFL 2 mwO W - EH = o oo ®
...u.m—._ = m il V = iy = B ~ °
o S R w = Bop N o=
=z B 5 e OB 3 o do m g W N 4
& = ) B JE COE
A 1# ﬁi . d! o fan — =K o ™ R < pE
~ Y = Eo oS H [ I N T N
= T A o~
o W g KR y mw
< Ot T
T R 5
o o 1 A El ﬂ 5 oo
Lls MzAZZxs | 5 |2 |7 o
A Yy o I ® 5 e o | o = o ol
ol 3 — B @ Bo -~ ajo i h X0 «
..n.,A.H b mi ‘OI i OL — X Eo mh__m 5.0 X
o 2w W T mo K| g | W < | ~ o
B m ﬂ_ul Y V DE._ o5 W _ 9T W T |0 = X
5 d o Pl T x| T
o.ul..__n_ ) < [\ o) X 3 = =0 Hm_. S Lﬂ A o ) ofp
o ™ e~ l TE SN <|= o
iy A ~ 0 nﬂ ™ ‘_ﬂw._ = P No v % Y B
™ x S do mK ™ T o owx|° W o
R ﬁ:._ Mﬂ = < |~ = oo
To ho = O e TR W&
W™ 9 do w M o/ a A e oy 1R gy R
M N oo, N R OR o e F R - R
v DTA K = T = A
o Wy Tz o T+ LO do
= o oF T » :
=o B o Eo (] Mﬂ.“ N B ™ Blo M =
ol M R 2y o o \ o ® = =
A N ol B & = o
o o oM T #| T | =
g SV NG = o ~ Njo ~
Far S ) o) < o0
n H — N N
o) T




371A A A S A9 FE A2 ]
AHP SRS Al 71gAk el H&siths Aot

gy 4418 EFAA AMAANE S 47 2 9] H7EA 3] AR
o] A= & A os) AAH 719 N sel] A8 Aot 49 A
HEAl s AAE FAIS(2011)9 AFE 1835t

=, < 7
Agioks BREolst kel Geolglon], 481 A/ F Aol gL Akl
171y

N
i
M
2
Lo
Sl
>
o

I,

o
Ho
o
H
~
N
Yo

E3] R4 MAAE e A9 201193 2013d71A] 3@z W3t

g & 3 AEE Aol tig AT S8l TRIZOF AHP 3w el 2
o

@ g oo} Abnae] & dolhel Ag % & Ak

g g 99l A}l
4g A h | Ag9 EA2 74
o 1. Hof HA =
t—test
4.1 EFAFA A | AHEE | EF TRIZ—AHP RCA
2
42 974 35 A | ARAE | BF TRIZ~AHP RCA | §l&
4.3 A 2 Ao
Alg | A A 2ko] Z—TRIZ—AHP | CRT L
AgEA A IR B o

- 86 -



5.1 979 23} % A

TRIZSE T} wAlald W esste] SR tA ol A, AT E A5
sgisel TRIZE EASNAS RE Ro] ohv, B2 BASA WHEEE A2
AN thas $5FE 2w Ik BARAS Fol ol B4 AL WHE
o TRIZE T Wy Ese] ohde was] sl Baa e s,

B ATE Be U WEE F A4 WY EC] AHPE H§3e] TRIZ-AHP ¥

AL S Aotalotl, gALAAL EAde & HEo|m(Herbert Simon,
1979), 719 TRIZ-AHP & A F+AE % TRIZE ofolt]o] =z % gsh vk
o] vhH o 2 TRIZS} AHPE £3t

=
D) eoion], 485 A5 A5, LA, A0 EE 5 1% ok

o wrgkE o] Atk & ATEYPL AR HAE A&, AEH AlHE deEE
t—test % J%%Xé BAEAS B3 Az uhis E%}g}oar/}_

ekste] 7]EdATobe] AP S Fskar Ak

o71A) Abel 2 A WA Akl ‘B AZ A Al s 2011d5E 20139714
o] 7)1 data #4Je] 7FEsto] TRIZ-AHP Bl A4 A4 A4 Az F9 4
s} atololl tigk HFo] 7Hsatsleh 7+ WA ARl “H7E 3] 1A ARE 20149
H A&H A EA A data’t BA Fol FRHHES] AL S E3f ool

g ZEsta HJEshs dAZRA R HojFa g,

T2l TRIZE Ashs B2 A5 5 Ezickson, J. W. (2005)% TRIZS] 399
3 WER ole) 93 olafsly] YeiM e B AHS TR or Brka FAskar 9l

t} TRIZE A& Hste AFE tiFo] oA =71a vk Aot} 1gste] &

- 87 -



A TRIZE A etaat &t AFAEdA £ o] 494 olaishs b o] &,
TRIZE o]&38to] EFE X33t n|=2ys Ko 59 H7|& Fof A Z2S $3t 7}

ol=g AN st
5.2 479 BAY 2 FF A7YY
P QATE thesh 28 el slom g5e) ATUEE AN B,

A, Hl=4 2 TRIZ A-8AH) Q77 2000008 Al2E o] FFoll e B Al
A7F Bastth. 53] TRIZeH B2 EAE WHesae] e+ 5 vl=y2 A

748 A= frA W otk & Aol A= 27k At g B3 S el Wit
HEE Ao, FFolm g A A g B nudTE S A5, K] dast
=

A, TRIZS] 407H4] WA 7] 2okl 7gtelo] glom, < <] A7A=
of el Mz, 2§, A%, W& 5 FE Lokl A8 At e glou, EF
okl &8 407H4 s fle ol

AA, TRIZS} BH& £A3 o] BatE HRE] et o= T B
ajelol A ghdairt. FRATel tiE ]84 AT 20067k A= ATt 20069
o] 5 Aol A= Kano, SVERQUARL & MZ& BHEES %i% | YERH7] Al#st
L k. #H+e Emﬂ? 2 TRIZO S B #2442 5 Y= AHP o]9]] t
FE TANE WEEAe] THATE TS Fo

i)
ok
o
iy
&

-101
r o
-
ok
O
1

Bl
2
-
_O|L
R
=
o
Ee)

- 88 -



N
K
Jle
ot

1. Y&

AAZ, (2000) “ERP F&EA 0 w2 Wslde] 543 ERP =944 1+ 347, 711
et HALERS =T

Aa4a (2011). "H7FAAE 345 9AE RFID AXAA A", 2AAE AT

19(3), pp. 37-54.
TR, A, AR, & T4 (2007). Kano 4] 283k Fx4 EAls)do] B3
WAAA]L bR G ek Skt sl=EA, pp. 121-133.
o]-§+,0179(2003), TRIZY] oA A2 FollMe] 5-8&, AXEFAT
, o149, & AYA. (2005). A 2A9 FoA Tk
2 B (39 7IW) # 71s A WY, TRIZ. AXEY e EAw
14(3¥3), pp. 45-62.
FAIS. (2010). 49 2 AAe] FANGT AL EZ0 9lef TOC ¢ TP ¢
TRIZ <] E35tol &3k A+ distadn|e]ghs] %], 15(1), pp. 57-65.
FA1%. (2011). TRIZ & o] &3+ A

i

°1~
ok
iz
2
>
1
i

2

2 49 Ak EAE Aol TOC & AfarZz
Alz=e} AHPO] A&l o3k A =7 883]#], 16(3), pp. 195—204.
&, & 29, (1998). TRIZ ¢} QFD ©] F3ol #at A dieitgs3ets] +
A 3] =53, pp. 582—587.
v, AEE, & 9%l (2011). =W TRIZ 97 &8 4] AduSAa
17(2), pp. 215-236.
M55, & 97, (2004). TRIZ ¢ BHJA2EY Q] 9A] WS o] &3 fad 24 %

A &Y A, sarAdd3es] dednds] =7, pp.45-51.

ol Z, AYUA, AsE A7A, & AAE. (2008). TRIZS HeQd2rEWS o]&3F
A5 g2 A A5}t A 2B HAAA Y Bek A, g A A8 =

-89 -



i

.{

=3, 17(6), pp.43—48.
ot skol= & 719941, (2013). TRIZ ¢ 6 Sigma ¢
e n] 7] ek3]#], 18(4), pp.23—32.

o
of
[
L)

Flot
s
o2k
g
>,

o]=38](2011), H]=U2 ALY HEAL pp. 117-119.

ol
4>
f (

ox
&
f (

A
o A& e A% ZANEY] F9A ol | 3

=
T

%2, (2001). QFD, TRIZ & o4 /g4 A7 2242~ 2d 351
ok i Ests FAgEY 3] =, pp.121-124.
HEE, 258, & 47420, (2012). 2715479} TRIZE o] &3t 2313 7
FH A=l A Z2A 2 e F88] =g -2, 28(9), pp. 173-182.
& A (2012). WolEF ALY RS B3 =7 £83 AEdT-L
71 AHElL 874 98k8l A, 15(6), pp. 17-26.
WAE, & FA5-.(2014). EFAMAS fg TRIZ & A+ XY &
23e+3], 129 83, pp. 77-84.
. (2013). QFD ¢} TRIZ 9 &3l &g AA @Al A 9] el FA =]
oF, A A-&-&, 13(3), pp.153—-163.
. (2008). o4 FAls)d Wi TRIZ 9} Six Sigma. th3Hikd-gets] 78

O

—

i3
o

SAE & AAT. (2013). 394 2FAA WSS 98 TRIZ 714 Six Sigma
2 @Aatdlol] Bak At A A F e S 8ks| =54 5(1), pp.66—72.

. (2013). B. 6.4: VE, TRIZ = &3} ¥ Six Sigma €3 W& 7[x3¢ 11

Sl A AN E 3] www.aee.or.kr

LGAAF TRIZ(Z%) Level 1/TRIZ(Z+) Level 2 1534 AR RS 1A

- 90 -



kil

o

2. 9

Altuntas, S., & Yener, E. (2012). An Approach based on TRIZ methodology
and SERVQUAL scale to improve the quality of health—care service: a
case Study. Ege Academic Review, 12(1), pp.97—106.

Averboukh, E. A. (2004). Six Sigma trends: Six Sigma leadership and
innovation using TRIZ. Eingesehen am, 4, 2004.

Altshuller, G. (1996). And Suddenly the inventor appeared: TRIZ, the theory of
mventive problem solving. Technical Innovation Center, Inc..

Altshuller, G. (1998). 40 Principles: TRIZ keys to innovation (Vol. 1). L. Shulyak,
& S. Rodman (Eds.). Technical Innovation Center, Inc.

Altshuller, G. S. (1999). The Innovation algorithm: TRIZ, systematic innovation
and technical creativity. Technical Innovation Center, Inc..

Akao, Y. (1972), “New Product development and quality assurance: system of
QFD, standardisation and quality control”, Japan Standards Association,
Vol. 25 No. 4, pp. 9—-14

Bariani, P. F., Berti, G. A., & Lucchetta, G. (2004). A Combined DFMA and
TRIZ approach to the simplification of product structure. Proceedings
of the Institution of Mechanical Engineers, Part B: Journal of Engineering
Manufacture, 218(8), pp.1023—1027.

Bariani, P. F., Berti, G.,, & CORNOLOR, L. G. (2002, June). A Combined
DFMA and TRIZ approach to the design of satellite antennas. /n DFMA
2002 International Forum. June pp. pp.10—12.

Brandt, R. (1992). On Deming and School Quality: A Conversation with Enid
Brown. Educational Leadership, 50(3), pp. 28—31.

Becker, K., & Domb, E. (1998). NLP+ TRIZ= Accelerated creativity for

- 91 -



product designers. 7he TRIZ Journal

Bauer—Kurz, I., Slocum, D. M. S., & Clapp, D. T. G. (2000). A Comparison of
the Global—8D—Process and TRIZ. 7RIZ Journal, July.

Bouchereau, V., & Rowlands, H. (2000). Methods and techniques to help quality
function deployment (QFD). Benchmarking: An International Journal,
7(1), pp. 8—20.

Busov, B., Mann, D., & Jirman, P. (1999). Case studies in TRIZ: a novel heat
exchanger. TRIZ—Journal, Dec.

Campbell, B. (2003). Brainstorming and TRIZ. The TRIZ Journal.

Care, 1., & Mann, D. (2001). Using mind maps with TRIZ. The TRLZ Journal.

Cavalucci, D., & Lutz, P. (1998). Beyond TRIZ limits. 7RLZ Journal.

Chen, H. C., Tu, J. C, & Guan, S. S. (2012). Applying the theory of
problem—solving and AHP to develop eco—innovative design. /n Design
for Innovative Value Towards a Sustainable Society (pp. 489—494).
Springer Netherlands.

Chen, H. C, Lee, T. R., Lin, H. Y., & Wu, H. C. (2010). Application of TRIZ
and the Kano method to home life industry innovation. International
Journal of Innovation and Learning, 7(1), pp. 64—84.

Chen, L. S, Hsu, C. C., & Chang, P. C. (2008, October). Developing a
TRIZ—Kano model for creating attractive quality. [n Wireless
Communications, Networking and Mobile Computing, 2008. WiCOM'08S.
4th International Conference on (pp. 1—6). IEEE.

Chang, H. T., & Chen, J. L. (2003). Eco—Innovative examples for 40 TRIZ
inventive principles. The TRIZ Journal, pp. 1—16.

Dourson, S. (2004). The 40 Inventive principles of TRIZ applied to finance. 7he
TRIZ journal, 1, pp. 1—23.

-92 -



Domb, E., Miller, J., & MacGran, E. (1998). The 39 features of Altshuller’s
contradiction matrix. 7he TRIZ Journal 11, pp. 10—12.

Di Gironimo, G., Carfora, D., Esposito, G., Labate, C., Mozzillo, R., Renno, F., ...
& Siuko, M. (2013). Improving concept design of divertor support system
for FAST tokamak using TRIZ theory and AHP approach. Fusion
Engineering and Design, 88(11), pp. 3014—3020.

Ezickson, J. W. (2005). Deploying innovation and inventive thinking in
organisations? applying TRIZ to non—technical fields of business.
TRIZCON 2005. Available from:/http://www. aitriz.
org/articles/Inside TRIZ/30393033—457A69636B736F6E. pdfS (accessed
30.11. 11).

Engel, J. F. Blackwell, RD & Miniard, PW (1995), Consumer Behavior. New York:
Dryden Press. Farr, A., & Hollis, (1997), pp. 23—36.

Frobisher, P., Dekoninck, E. A., Mileham, A. R., & Vincent, J. F. V. (2010,
January). Improving Innovation using TRIZ. In TRIZ Future Conference
2004, p.19.

Ferreira, C. V., & Forcellini, F. A. (2000). TRIZ'Teoria da Solucao Inventiva de
Problemas. UFSC, Florianopolis, SC.

Gadd, K. (2011). TRIZ Problem—Solving Maps and Algorithms. 7RI for
Engineers: Enabling Inventive Problem Solving, pp. 419—450.

Gazem, N., & Rahman, A. A. (2014). Improving TRIZ 40 Inventive Principles
Grouping in Redesign Service Approaches. Asian Social Science, 10(17),
p.127.

Guinta, L. R., & Praizler, N. C. (1993). The QFD book. The Team Approach to
Solving Problems and Satisfyving Customers Through Quality Function

Deployment, Amacom, New York, NY.

-903 -



Hauser, J. R., & Clausing, D. (1988). The house of quality. pp. 64—73

Hitchcock, L. (2006). Integrating root cause analysis methodologies. In Engineering
asset management (pp. 614—617). Springer London.

Hipple, J. (2005). The Integration of TRIZ with other ideation tools and processes
as well as with psychological assessment tools. Creativity and Innovation
Management, 14(1), pp. 22—33.

Hipple, J. (2002). The Integration and Use of Myers Briggs Profiles within a TRIZ
Problem Solving Session. 7K[Z Journal, January.

Hipple, J. (2003). The Integration of TRIZ problem solving techniques with other
problem solving and assessment tools. Principal Innovation—TRIZ Tampa,
FL33647USA.

Hipple, J. (2005). The Integration of TRIZ with other ideation tools and processes
as well as with psychological assessment tools. Creativity and Innovation
Management, 14(1), pp. 22—33.

Hayes,J.(2006),"The Theory and practice ofchange management", Asian Business&
Management,5(1), pp. 153—155.

Hua, Z., Yang, J., Coulibaly, S., & Zhang, B. (2006). Integration TRIZ with
problem—solving tools: a literature review from 1995 to 2006.
International Journal of Business Innovation and Research, 1(1), pp.
111-128.

Ilevbare, I. M., Probert, D., & Phaal, R. (2013). A Review of TRIZ, and its
benefits and challenges in practice. Technovation, 33(2), pp. 30—37.

Jung, S.H., Hong, J.W., Na, K.S., You, Y.Y. (2013). An Analysis on the Criticality
of Logistics Performance Metrics by AHP. Journal of Convergence
Information Technology(JCIT). Volume8, Numberl3, August 2013. pp.
549-556.

- 94 -



Kobayashi, H. (2006). A Systematic approach to eco—innovative product design
based on life cycle planning. Advanced engineering informatics, 20(2), pp.
113—125.

Kowalick, J. F. (1996). Tutorial: Use Of Functional Analysis And Pruning, With
Triz And Ariz, To Solve" Impossible—To—Solve" Problems. 7riz Journal
dec.

Kano, N., Seraku, N., Takahashi, F., & Tsuji, S. (1984). Attractive quality and
must—be quality. Journal of the Japanese Society for Quality Control,
14(2), pp. 147—-156.

Kang, S. W., Kim, J. S., Lee, J. Y., Krasnoslobodtsev, V., & Severinets, G. (2004).
TRIZ Activities in Samsung Electronics. In Proc. International TRIZ
Conference TRIZCON2004 at Seattle.

Kotter John, P., & Cohen Dan, S. (2002). The Heart of change.

King, R. K. (2004). Enhancing SWOT analysis using TRIZ and the bipolar
conflict graph: a case study on the Microsoft Corporation. Proceedings
of TRIZCON2004, 6th Annual Altshuller Institute.

Kim Jung—Hyeon & Lee Jun—Young.(2005). South, “The Acceleration of TRIZ
Propagation in Samsung Electronics”, in Proc. ETRIA TRIZ Future 2005
Conference, Graz, Austria, November 16—18, 2005, Leykam Buchverlag,
2005.

Lai, X.,, Xie, M., & Tan, K. C. (2005). Dynamic programming for QFD
optimization. Quality and Reliability Engineering International, 21(8), pp.
769—-780.

LariSemnani, B., Far, R. M., Shalipoor, E., & Mohseni, M. (2014). Using Creative
Problem Solving (TRIZ) in Improving the Quality of Hospital Services.
Global Journal of Health Science, 7(1), p.88.

- 905 -



Lee, K. W., & Ahn, Y. J. (2006). Mutual compensation of TRIZ and axiomatic
design. The TRIZ Journal

Li, T. (2010). Applying TRIZ and AHP to develop innovative design for automated
assembly systems. The International Journal of Advanced Manufacturing
Technology, 46(1—4), pp. 301—313.

Li, T. S., & Huang, H. H. (2009). Applying TRIZ and Fuzzy AHP to develop
innovative design for automated manufacturing systems. Expert systems
with applications, 36(4), pp. 8302—8312.

Livotov, P. (2008). TRIZ and Innovation management. Avarlable from:(accessed
30.11. 11), pp. 2—3.

Lu, M. H., Madu, C. N., Kuei, C. H., & Winokur, D. (1994). Integrating QFD,
AHP and Benchmarking in strategic marketing. Journal of Business &
Industrial Marketing, 9(1), pp. 41—-50

Mann, D., & Dewulf, S. (2002). Evolving the world’s systematic creativity methods.
TRIZ Journal, 4, pp. 1-10.

Mann D. & Domb E., “40 Inventive (Management) Principles With Examples”, 7he
Online TRIZ Journal, September, 1999.
http://www.triz—journal.com/archives/1999/09/a/index.htm

Mann D. (2004). Hands—on Systematic Innovation for Business and Management,
Lazarus Press.

Malmqvist, J., Axelsson, R., & Johansson, M. (1996, August). A comparative
analysis of the theory of inventive problem solving and the systematic
approach of pahl and beitz. In Proceedings of the 1996 ASME Design
Engineering Technical Conferences.

Mann, D. (2001b). TRIZ Thinking hats. 7RLZ Journal, February.

Mann, D. (2002a). Assessing the accuracy of the contradiction matrix for recent

- 96 -



mechanical inventions. 7he TRIZ Journal.

Mann, D. L. (2001a). System Operator Tutorial: 3) Another Dimension. 7RI
Journal, December.

Mann, D. (2002b, June). Axiomatic design and TRIZ: compatibilities and
contradictions. /n Znd International Conference on Axiomatic Design.

Mann, D., & Dewulf, S. (2001). Evolving the world’s systematic creativity methods.
7th European Association for Creativity and Innovation Converence.

Mann, D., & Stratton, R. (2000). Physical contradictions and evaporating clouds.
TRIZ Journal 4.

Mazur, G. H. (2000). QFD 2000: Integrating supporting methodologies into
Quality Function Deployment. In Transactions of the 12th Symposium on
QFD (pp. 1-13). QFD Institute.

Mishra, U. (2014). The Revised 40 principles for software inventions. Available at
SSRN 2432096.

Mishra, U. (2007). The Ideal IFR is No IFR: Criticism to the TRIZ Concept of
Ideality. TRLZ site Journal.

Mann, D., & Cathain, O. (2001). 40 Inventive (architecture) principles with
examples. 7The TRIZ Journal pp. 1—23.

Mann, D. (2001). Systematic win—win problem solving in a business environment.
growth, 88, 95.

Park, S. H. (2003). Six Sigma for quality and productivity promotion. Asian
Productivity Organization.

Palanisamy, V., & Divyapriya, P. (2013). Six Sigma Approach for Effective
Process Chain in A Manufacturing Industry. Middle—East Journal of
Scientific Research, 15(12), pp.1724—1726.

Prim, M. F., & Trabasso, L. G. (2005). Theory of Inventive Problem Solving

- 97 -



Applied To Business Process Management Projects (BPM—TRIZ). In
Proceedings of COBEM |, pp. 6—11.

Quartly—Watson, T. (1999). TRIZ and Taguchi Methods at a World—Class Winery
& Vineyard. TRIZ Journal, February.

Rizzo, A. R. (1997). Tools from the Theory of Constraints. 7The TRIZ Journal.

Ruchti, B., & Livotov, P. (2001). TRIZ—based innovation principles and a process
for problem solving in business and management. 7he TRIZ Journal pp.
677—687.

Rosli, M. U., Ariffin, M. K. A., Sapuan, S. M., & Sulaiman, S. (2013)Integrating
TRIZ and AHP: A MPV's Utility Compartment Improvement Design
Concepts. p. 33.

Rosli, M. U., Ariffin, M. K. A., Sapuan, S. M., & Sulaiman, S. (2013).
Integrated AHP—TRIZ Innovation Method for Automotive Door Panel
Design. International Journal of Engineering & Technology (0975—4024),
5(3).

Rita, S., & Lakshmi, K. (2009). Mechanics of How to Apply Deming's PDCA
Cycle to Management Education. Available at SSKN 1353763.
Retseptor, G. (2003). 40 Inventive principles in quality management. 7he TRL

Journal, pp. 1—25.

Retseptor, G. (2005). 40 Inventive principles in marketing, sales and advertising.
TRIZ journal 5, pp. 1—20.

Retseptor, G. (2002). 40 Inventive Principles in Microelectronics. The TRILZ Journal.

Retseptor, G. (40). Inventive principles in customer satisfaction enhancement. 7/e
TRIZ Journal.

Rooney, J. J., & Heuvel, L. N. V. (2004). Root cause analysis for beginners.

Quality progress, 37(7), pp. 45—56.

- 08 -



Srinivasan, R., & Kraslawski, A. (2006). Application of the TRIZ creativity
enhancement approach to design of inherently safer chemical
processes. Chemical  Engineering and  Processing: Process
Intensification, 45(6), pp. 507—514.

Smith, L. R. (2001, November). Six Sigma and the evolution of quality in product
development. In Six Sigma Forum Magazine (Vol. 1, No. 1, pp. 28—35).
Productivity Press.

Sawaguchi, M. (2002). Development of the Next Generation Portable Toilet
Through New Product Development Approach Based on the Combined
Effects of Three Methods: TRIZ, VE and Marketing. 7RIZ Journal, 7.

Stratton, R., & Mann, D. (2003). Systematic innovation and the underlying
principles behind TRIZ and TOC. Journal of Materials Processing
Technology, 139(1), pp. 120—126.

Stratton, R., & Warburton, R. D. (2003). The Strategic integration of agile and
lean supply. International Journal of Production Economics, 85(2), pp.
183—198.

Stratton, R., & Yusuf, Y. Y. (2000, October). Agile manufacturing and constraints
management: a strategic perspective. In Intelligent Systems and Smart
Manufacturing (pp. 86—94). International Society for Optics and
Photonics.

Sokovic, M., Pavletic, D., & Pipan, K. K. (2010). Quality improvement
methodologies—PDCA cycle, RADAR matrix, DMAIC and DFSS. Journal
of Achievements in Materials and Manufacturing Engineering, 43(1), pp.
476—483.

Souchkov, V. (2007). Breakthrough thinking with TRIZ for business and

management: An overview. /CG Training & Consulting.

- 99 -



Souchkov, V. (2007). Breakthrough thinking with TRIZ for business and
management: An overview. /CG Tramning & Consulting. p.3. p.8. p.12.

Souchkov, V. (2008). A Brief history of TRIZ.

Simon, H. A. (1979). Models of thought (Vol. 1). Yale University Press.

Szetela, W., & Nicol, C. (1992). Evaluating Problem Solving in Mathematics.
FEducational Leadership, 49(8), pp. 42—45.

Spradlin, D. (2012). Are you solving the right problem?. Harvard Business
Review, 90(9), 84—+,

Terninko, J., Zusman, A., & Zlotin, B. (1998). Systematic innovation: An
introduction to TRIZ (theory of inventive problem solving). CRC press.

Tennant, G. (2003). Pocket TRIZ for Six Sigma: systematic innovation and
problem solving. Geoff Tennant.

Terninko, J. (1997, June). The QFD, TRIZ and Taguchi connection:
customer—driven robust innovation. In The ninth symposium on quality
function deployment (pp. 374—380).

Tsai, C. C., Chang, C. Y., & Tseng, C. H. (2004). Optimal design of metal
seated ball valve mechanism. Structural and Multidisciplinary
Optimization, 26(3—4), pp. 249—255.

Teplitskiy, A., & Kourmev, R. (2005). Application of 40 inventive principles in
construction. The TRIZ Journal, pp. 69—76.

Terninko, J., Zusman, A., & Zlotin, B. (2001). 40 Inventive principles with social
examples. The TRIZ Journal.

Verduyn, D. M., & Wu, A. (1995, November). Integration of QFD, TRIZ, &
Robust Design: Overview &" Mountain Bike" Case Study. In
Proceedings ASI Total Product Development Symposium, November

(pp. 1-3).

- 100 -



Vinodh, S., Kamala, V., & Jayakrishna, K. (2014). Integration of ECQFD, TRIZ,
and AHP for innovative and sustainable product development. Applied
Mathematical Modelling, 38(11), pp. 2758—2770.

Wang, H., Chen, G., Lin, Z., & Wang, H. (2005). Algorithm of integrating QFD
and TRIZ for the innovative design process. International journal of
computer applications in technology, 23(1), pp.41—52.

Wu, T. D. (2004, March). The Study of problem solving by triz and taguchi
methodology in automobile muffler designation. In Proceedings of the
TRIZ Conference, Department of Industrial Management, Tung—Nan
Institute of Technology, Taipei.

Wheatley, G. H.,(1983). A Mathematics curriculum for the gifted and talented.
Gifted Child Quarterly, 27. pp.77—280.

Xie, J., & Li, F. (2009, December). Study on innovative method based on
integrated of TRIZ and DMAIC. In Information Management, Innovation
Management and Industrial Engineering, 2009 International Conference
on (Vol. 1, pp. 351—354). IEEE.

Zhao, X. (2003). Develop new kind of plough by using TRIZ and Robust
Design. Altshuller Institute TRIZCON.

Zhao, X. (2005, June). Integrated TRIZ and Six Sigma theories for
service/process innovation. In Services Systems and Services
Management, 2005. Proceedings of ICSSSM'05. 2005 International
Conference on (Vol. 1, pp. 529—532). IEEE.

Zhang, J., Chai, K. H., & Tan, K. C. (2003). 40 Inventive principles with
applications in service operations management. The TRIZ Journal, pp.

1-16.

- 101 -



—_— A 1 _— ] —
PER=Y
AHP E2X
1 2 3 4 5 & 7 8 9 10 ] 12 13
g o
™~ uit |2 2 g € |, g
. g = L E> b= & = g
(Conflict) = &é 5 8l - =] 4
£ |83 2 o s |E |E ] °
= e Ol = O 8 = =] t=3 o ke
=] S of® s o £ = = S
to Change gwgé 2 Eggs-ﬁzg—g E_ S| 8 g 5
8 8 8|8 E|lx8|% 8|12 8= el 8| &| &
, |Weight of moving 15.8, 29,17 29,2, 2.8. | 8.10.110,38010,14] 1,35,
' |object 29,3, 38,34 40,28 15.38| 18,37| 37,40 35.40] 19,39
Weight of non- 10,1,J 35,30/ 5,35, 8,10,]13,29113,104 26,39
2 |moving oblect 29,35 13,2 14.2 19,35( 10,18] 29.14 1,40
Llength of moving | 8.15. 16,17 7.17. 13.4.117.10] 18. | 1,8 | 1.8,
8 |oblect 29,34 4 4,35 35 |10,29| 15,34
Length of non- 35,28) 17.7. 35,8, 28,10 1:14-[13.14139,37
4 | moving object 40,29 10.40 274 19 35| 157) 35
= lArea of moving 2.17. 14,15 714, 29,304 19,304 10.15] 5,34, 11.2,
5 |oblect 29,4 18,4 17.4 4,34 35,2 | 36,28| 29,4 | 13,39
Ared of non-mowi .2, 26.7. 1.18.]10.15 s
6 object 14,18 9,39 35,36 36,37 .
Volume of moving | 2,26, 1.7. 1.7, 29,4,115.,35) &,35,| 1,15,|28.10
7 |object 29,40 4,35 4.1 38.34| 36,37| 36,37| 29,4 | 1,39
Volume of non- 35,10 35.8, 2,18 34,28
19.14 24,38}7.2, 34
. moving object 19.14 214 37 35,40
2.28. 13,14, 29,30, 7.29, 13.28) 6.18.]35,158] 28,33
9 |Speesd 13,38{ 8 34 34 15.19| 38,40| 18,34] 1,18
8,1, 118.13]17,19] 12,104 1.18,{ 15,9,| 2,35,[ 13,28 18,21 10,35 35,10
10 |Force a7,18| 1,28 | 2,36 2819 Vg |a6,37| 12.37| 18, 37 15.12 11 | 40,34] 21
p 10.36113.29135,10] 35,1.[10.15]10.15] &.35, 6,35, [ 36,35} 35,4, 35,33
11 |Tensicn, pressure | 37740] 10.18| 36 | 14.16| 36,28] 35.37] 10 | 3824 %557 [*%3 15,10| 2,40
8.10,|15,10] 29.3a]13.14] 5,34, 14,4, 7.2. |35.15}35.10] 34,15 33,1,
12 |Shape 29.40) 26,3 | 5.4 | 10.7 | 4.10 15,22 35 |34.18] 37,40]| 10,14 18,4
: 21,35)26,39]13.15 2,11, 28,10/ 34,28)33,15]10,35] 2.35, | 22,1,
13 |Stabllity of object %7591 Va0] 1.28] 37 | 15| 39 |75.39] 35.40] 28,181 21121 48 18,4
1.8, 140,26 1,15,{156,14/ 3.34, 9,40,[10,15] 9,14.[ &.18.[10.18] 10,3, |10,30]13.17
14 |Strength 40,15| 27,1 | 8.35 | 28,26/ 40,29| 28 | 14,7 | 17.15| 26,14 3,14 | 18,40 35.40| 35
Durability of movingl 19,5, 2,19, 3,17, 10.2, 3, 35,0 19.2.| 19.3.[14,28] 13,3,
I object 34.31 ? 19 19,30 5 16 | 27 | 2825 35
1 Durability of non- 6,27, 110, 35,34 39.3,
o moving object 19,16 35 38 35,23
36.22122,35]15,19]16,19] 3,35, 34,39] 35,6,| 2,28,]35,10] 35,39 14,22 1,35,
17 |Temperature 6,38 a2 9 9 1391835384018 "4 | 35,30 3.21] 10.2] 19.35] 32
19,1 2,38,[19.32 19,32 2,13, 10,13} 26.19 32,3,
18 |Brightness az 32 16 28 10 1o & 32,30 %55
Energy spent by 12,18 12.28 15,19, 35,13/ 8.15.116,26423.14] 12,2,]19,13
19 | moving oblect 28,31 g 25 18 35 | 21.2] 25 | 29 | 17.24
Energy spent by 19,9, 27.4.
36.37 .
20 non-moving object 6.27 29,18

- 102 -



Y
j\ 1415161171181 19
\\ Uﬂrif;mraﬂ e
\ AN I NA 8} ..(_J
N Result 'g & 5 >%
N\ [Confilict ¢ 129 ol oY el
o T I k8e| [ELEo
(o] OOy 5 00 C
N\ Sz 129818 80es
Feature '\ 5%3?93 e 592%
A i -— =10 1.7
toChange \ | 5 [E2/98| £ |5 |s3ls¢
Nl & IA0IAEl 8 15 ITEige
, |Weight of moving 128.273 5.34, .20, 19.1.135.12
! object 18,40] 31.35 438] 32 J34n
28.2. 2.27.128,19]19.32
2 10,27 19413220 35
. |lengthof moving | 835 ., 1015) . |835
= object 2934 7 19§ %“i 24
- Ilength of non- 15,14 1.40,1 3,350 . ..
* |moving object | 2826 35 | 38,18 ¥
Area of moving 3,15, 2.15,j15,32
5 object 004 63 16 1913 1932
6 Area of non-moving 0 2,10.|35.39
obiect 19,30 38
Velume of moving | 9.14. 34,39} 2,13,
7 | pject 15715354 |ag| 10 | 8
8 Volume of non- 9.4 35,34) 35, 6,
moving object 17 £8 17
83. |3.19. 28.30410.13f 8.15,
9 ISpeed sl 3s5]  |as2] 10 |35
35,10 3510 1917
10 |Force 14,27 19.2 2 0
) 9.18,] 19,3, 35,39 1424
11 \Tension, pressure | 3491 27 192 10.37
30.14]14.26 22.14]13.15] 26,
12 |Shape 10.40) 9.25 19.32] 32 | 34,14
N ) 17.9.]:3.27 39.3.| 35.1,] 32.3,
13 {Stabiliy of object 10.35| 35.23| 32 |27.15{ 1319
27.3, 30.10 19,35
14 |Strength 2% an |39 1p
15 Durabllity of moving 27.3. 19.35) 2.19.] 28.6.
object 39 | 43513518
16 Durability of non- 19,18,
moving object 36.40)
10,30/19.13]19.18 32.30]19.15
17 |Temperafure 22.40| 39 | 36.40 2118] 3.7
] 2.19, 32, i
18 |Biightness 319 %, ey
19 Energy spent by 5.19,]28,35 19,24] 2,15,
20 Energy spent by 19.2,
non-moving object 35.32

103 -



27128 |29 |30131132133134135131371387139
Undesired £ . 5
Gl &£ |s k]
- val B |E a e E
shlsElegl ol8]8 |13 3 |5
_I2ER28SI 5218 |21€f2 12 132
165881521 3{815 | 0|BI1848 0515
= A WIS O 3 = Qi L = O i = > ~
SIREREIPS 212105 2121381388128
3,11,26,27)26.35{22.211 22,35 27.28] 35.3.{ 2.27.] 29.5,[26,30] 28.29] 26,35] 35,3,
127135261 26,181 18271 31301 1361 2241 28,11) 158 124,24l 95,201 12100 04 37
o |Weight of non- 10.28]18.26) 101,12 19.|35.22 28. 1) 6.13.1 2.27.119,15) 170,125,281 2. 261 1, 28,
moving chject 8,31 28 13517122377 1,391 9 11,3212811 29 12639/17.15 35 {1535
3 |tengthofmoving |10,14)28.32}10.28] 1,15, 1715 1:22416.2901. 28141811, 19, 35,1, 117,24 144,
object 29400 4 |2937017,24] 713 17| 354 10 | 1,16 | 26,24] 26,24] 26,16] 28.29
4 |lengihofnon-— fis2ofsa08f2 32f | o 18,17, , : 30,14
moving object 28| 3| w0)" o7 | %3] 3 |35 1261 26 7.2
g [Avecofmoving 26,28 22,331 17.2.] 13.1,]16,17)15,13 14, 1] 2.36,]14,30] 10,26
object 2%.90'33.5| 232 ["28.1 [ 18,39] 26,24] 13,16] 10.1 53 13 [ 26,18 26,23 34.2
Area of non-moving 32,3s) 26,28] 2.29,] 27.2.( 22,1 1,18
35]26,28] 2.29,{ 27.2.( 22,1, . .18, 2.35. 10,15
p object 40.4| 32.3|18,36[ 39,35 40 140 1§ 16, 4] 16 116,14 5.7 350el 23 {475
; |Volume of moving |14, 1 [25,26|25.28(22,21] 17.2, 29, 1 |15.13 w'h 1[92} 38.34) 10,6,
object 4011| 28 | 2.16127.35| 0.1 40 13012 52926117 1624 2.34
g |Volumeofnon- |53 3610)32.39)30.18] : . 2, 1 35,37
moving object 16 25 [19.27] 35,4 31170 102
11.35)28.32/ 10,28} 1,28, ] 2,24,{35,13]32.28] 34.2,{15,10] 10.28] 3,34,
7 |Speed 27.28] 1.24 32,25/ 352313521 8.1 |13.12{28.27] 26 | 434]2714/10.18
10 [Force 3,35,135.10) 28,29} 1.35,] 13.3,115.37] 1,28,] 15, 1,]15,17] 26,35] 36,37 3,28
13,21]23.24] 37,36| 40,18| 36,24] 18.1] 3.25| 11 |18,20] 10.18] 10.19] 2 35{ 35,37
1 1tens 10,13/ 6, 28. 22,2/2.33]1.35. 19.1,[2, 36, 10.14
I"{Tension, pressure |53l “5c™1 3.3/ 5571555 e ] M| 2 | 35 | 37 |35 243537
12 |shaee 10,40§28.32{32.30§ 22,1, 1,32,{32.15)2.1301.15]16.29]15,13) 15, 1] 17,26
P 16 [ 1 | a0 |2.35[35 hz28) 26 | 0| 20 | 1,28] 39 | 32 ]340
13 |Stability of obiect 1 [35-24435.40 32,35} 2.35,]135.30] 2,35,135,22 1,8,23,35
fty of obj 131 18 1a018]27.39]35 19 30 [10.16] 342 | 22.26{ 39.23| 35 | 40,3
14 |Strength 3. 27. 18,351 15,35) 11,3.|32.401 27,11 15, 3] 2. 13 27. 3, 29,35
© N3 |3 T a7 22| 1032 282] 3 | 32 | 28 |15 ad 15 |04
15 |Purablity ofmovingt i1, o] - [3.27,]22,16}21.39] 27, 1 12 24291001, 35] 104, 19,20 35,17
object 13 16,0(33.28016,22] 4 |'> 20 27 | 13 |20.15(39.38] & 19| 1419
Durability of non-
16 f 34,27)10, 26 7.1, 25,34 10,20
moving object 6,40| 24 do33] 23 1) 2 635] ' |18
17 |Temperature 19,35132.19 22,33122,35 4,100 2,18,| 2,17.] 3.27,| 26,2.]15,28
P 30| 24 | 24 | 352 222|26:2926.20 67| 37| T16 | 38.31]906| 35
18 |Brightnass 1,15 35,10119,35/28,26115,17) 15, 1,| 6, 32, 2,26, 2, 25,
° 32 | 532115 ¥ 5930|2826 15 [13.0] 1.19) 1313279 07|
Energy spent by 1
19 : : 19.21] 3,1, 1,35, 2, 35, 28,26 1,15,[15,17) 2. 29, 1
moving object 1,27] 32 627) 6 | 30 |'9-3917,28| 13.16] 27,26 %5 3§ 52.2| '32°
20 Ene{gyspeni by 10,36 :
non-moving object| 23 -

- 104 -




»

L

Je

[#1]

e

E AN | [N P e | i
. N\ unaesiea o 2
- N - a o) ™ 1] Ao
: \ Result 12 2 2 |€
: \ trAnfi~n 12 1A B2 £ E’ [ i
. oA HTNUHT T O = &alQ = mi= e =
: A "1E [€GIE (€518 15 (&
. \ « = dl= l=3lc 12 |5
. . % (o] Q 10 L0 Rl b =
. Easd wa N\ = e Tl - Ol . = 10
TOreuUIiunG N EGIE CIEGIECIOGIOBIED
- L AL hY DA SIOalDSIDaln als &
- toChange \ |s 3o 95 o5 ole Bl IS5 o
. \\3@3E989E2020>0
: 8,36,119.26] 1,10, 17,32] 35,6,
- 21 (Power w3l arf3san |13 38
— 15611981 79,
. 22 [Woste of energy | 19.98] 18.9] 6.3
35,6,] 35,6,114.29
23 |Woste of substance| 53 4| 22.39| 10,39
y 10,24} 1035
24 |Loss of information as | 5 | 1-26] 26 [30,26/30.76
pol 10,20110,20f 15.2,130,24} 26.4,110,35
20 (Wasie orime 37,35 2650 29 | 145] 516 17.4
2% Amount of 36,6,127.2629.14 15,14] 2.18,
substance 18.31] 18,35( 35,16 29 | 404
- 38, | 3100 159,115,29117,10] 32,35
27 |Rellabiity 1040] 8,28 14.4| 28.11] 14,16| 40.4
og |Accuracy of 32,350 28,35] 28,26) 32,281 26,28} 26,28
<% | measuremnent 26.28(25.26{ 5161 3,16 32.3 | 323
o [Accuracy of 28,32]28,35] 10,28] 2,32,|28.33] 2.29.]3
manufaciuing 13.8] 22912937 10 | 29,32 18.36
30 Hamnful factors 22214 2.22,( 170, 118 21,1 27.2,
’ 19,22135,22] 1715 12.2.] 22.1,
31 |Hamful side effectq 1550l 7 39| 162 18.39] 40
. 128200 1.27,1 1,29.[1807] 1300,
32 Manufacturabilly 19541 35,131 13,07 27 | 26.12] 649] 1.,
33 Convenience of | 252,] 6,13.{ 117, 1,17,118,16
use 13,15) 1.25]13.12 13,16] 15,39
i 227, 2,22, 1.28.} 3.18.]15.13.
34 |Repalrabliity s1fas (102 31 | 32 |16
. 1.4 119.15] 35,1,] 1.35,135,30
35 |Adaptabilty 1682018 29.2] 16 | 29.7 (1518
Complexity of 26,30 2.36,| 1,19, 14,1,
36 | device 34,36| 35,39 26,24 % |13,16] &3
37 Complexity of 27.26) 6,13,116,17 5 2,13, 2,39,
control 28.13| 28,1 26,24 16,17) 30,16
. |28.26)28,26] 14, ;
38 |Level of automatior 13_%5 351;% 1]712‘; 25 ”1;4
s 35,26{26,27] 18,4,{ 30,7,{10,26) 10,35
39 |Productivity 24,37) 15.3] 28.38] 14,26 38.31] 17,7

- 105 -



iB119120121 1221231241251 268
o Flte 51515
o @ @ c m
C ¥Ic m c 1 Q 3
- 10 Qi ¢ 0] = 0 L (=g
= = = ‘_!’.; Q— o Q-S "-O : E 1-; _: ‘}:‘
= = = = = i i Ll 0 = C
Feaie N\ |5 [E+ 21288l slelolB|2 |58
il [ ool - = = - 0%
foChange \ | § |22 E1Di030Ci 281813181238
ANE- Rk S IEIcEiIcSiPiI=121818 153
J () _ o8 oy £ geii O = = > - == = W
o — 2.10019.35) . 12141184 16362827}, ., 135.20] 4. 34,
21 jPowei 28 [10.38l '° hros s 38 (18,381 1 1061 19
e 19,38] 1.13 3627) . 110.18] 7, 18,
22 |Waste of energy | 26 7 13215 3.38 2371 9 3071 25
35.28]28.27127,16]21,36] 1. 6, 135,18 28,271 28,271 35,27 15.18] 6,3,
23 |Waste of substance| 31 40| 316 | 18.38] 39,311 13 | 245112311 15,381 231 35,10{10.24
24 lioss of informnai io | 10 19 242612428
Z4 JLOSS OF INntomnaton 10 10 19 10,19] 19.10 2839 35
p 29.3,[20,10]28.20] 35,29 1.19.1 3 . 135200 105, [ 35,18 24,26 538
25 [Waste of fime 28,18} 28.18] 10,16} 2118} 28,171 19.18 106118320 10,391 28,32 18,16
2% Amount of 14.35} 3,35.] 3,35,] 3.17. 34.29] 3.35,] ., |7.18.] 6.3, 124,28135.38
“~ lsubstance 34,100 10,400 31 | 39 168l 31 1201 o5 ligad a5 Thgs
- 2.35.[3a 27] 3,35, 111 3202113 21.11)10.1]10,35} , . . 110.30]21.28
27 |Reliability .28 525| 6.40] 10 1 13 [27.19]352% 26311 36 129.3d 1028 4 1404
55 |Accuracy of 28.6,| 28.6. (1026 6.19.1 6. 1.1 3.6 3.6.]2632]10.16 24,34] 2 6,
eyt Bk 32| 32| 24 |28.24 32°| 32 320 27 13128 28.32) 2
Accuracy of 3.2% 13.32435.31 32,26
29 rranuiglite A7 |l 19,26] 3.32| 32.2 322 8 %615 3230
3g [Hamfulfactors  [18.35)22.18] 17.0.122.38] 1.19.171,24.] 16.2.[19,22]21.22] 33.22] 22.10) 35,18] 35,33
acting on object | 371 | 33.28] 40.33| 35.2|32.13 627 [22.37] 31.2] 252 | 19.a0] 2 | 32 | 2931
) 15.351 15,224 21.39] 22.36] 19,24} 2.35 [19.22] 2.35,21.35] 10.0.|10.21 3.24,
31 |Hamnful side effectd 2571 35751| 16.22] 2.2 30.32) 6 | 18 | 18| 223] 34| 30 | V22| 32
B 13,127 1 21,261 28,24] 28 2¢] 2711, 15.34]32,24) 35.28] 3523
32 |Manufacturabity | 10735 s 3816 18° 5711 270 ] 14 [ 1224 1938 %5 1816} 34.4] 1.24
43 [Convenience of  [s2.40] 29,3.[ 1.16.[26,27]13,17] 113, 35,341 219,(28.32] a.10.[ 228
use 328]825) 25 | 13 |1,24] 24 2.10] 13 | 2.24|27.22] 10,34| 123
o 29 15,1, 151, 15,10] 15,1,] 2.6, 32.1.[ 2.28,
34 |Repairatbility 29 |2827] ' {410} 13| 2806 32.2|32,19] 34,27 10,25 10.25
- 353113, 27.2.1 6.22,]19.35 19.1,]18.15]15.10 3.35,
35 |Adaptability 26| 35 | 216 335 26112013 211 1213 35.28) “¢
34 Complexity of 213.1 104, 21712417 272, 20.19§10.354 35,10 629 | 133,
S 28 | 28,15 13 13 2928 30.3¢| 13.2| 28,29 2219710
37 |Complexity of 273.119.29126.24/ 3.27.1 224 . 119.35]19.1.[ 353, 1.13.[35,33] 18.28] 5.27.
coniml 15,28| 39.25] 6.35]35.1¢] 26 |58} 16 | 16.10] 15.19] 10.24] 27.22] 30.9] 26,18
26.2.] 8,32, 2,32, 28.2. 35,10 24.28
38 |Level of autormatior] 25.13| 6.9 1w | 19 | s 27 | 2328} "5 5| 35.33) 55500 3613
> 29.28]35,10] 20,10 35 211 26.17) 35,10, 35,20{ 28.10) 28.10] 13,15
39 (Productivity 10,18} 218 | 16.38] 28.10 19.1{38.09] ' | 10 |29.35 35 23] 23 35.38

- 106 -



-‘\\ 27|28 |29 |30 |31 [32]3
\\ Undesired z
™ .. . - ~
e Result - g 2igls
\(Conflict) . el_cleal 218 |e
N 4 " Ul =1InA w e o
N\ ~Elssigct 21215
= 2 " £1o8loglssl 518 12
reaiure . 3 S i153isSiso = 15 |8
1A T hrn e AN D o 0la © E £ E c =
A I N RN == A DIR OIRr % = o] e
= A w MoV CclM M| M = Pt
= <L L[ L D) 4o P4 v
a7 s 1924132 18] 1192312 3512610
el jrower 2631 2 [*=“]31,2] 18 | 34
: — no 21.22121,35
.22 |Woste of energy | a5 7] 32 3521 229
g 10,291 16.34] 35.10{33.22) 10,1.{15.34
. 23 |Waste of substance| 39 35| 31,28] 24.31) 30,40} 34.29] 33
T - . ligos 221011021
: 24 [Loss of informafion {53 112 ] 32
. ) 10.30)24.34] 24.26] 35.18] 35,22} 35.28
| 25 |Waste of time a4 |28.32]28.18] 34 |1839] 34.4
Amount of 18,3113.2 .. . 13533/ 335,29, 1,
26 |y iostance 28.40] 28 3% 39 29 31 40.30] 35,27
. 32.3.011.32)27.35 35. 2,
27 |Reliability 123 1 |240]40.26
Q&Accumcyof 5.11, 28.24) 3.33.] 6,35,
?necgufgmenf o 1280 g = 22'26ﬁ39,{6 25.48
2 Accuracy of 11.32 26.28] 4.17.
manufacturing ! 10.36) 34.26
30 Hamnful factors 27,2428.33) 26,28
- 24,2.13.33.] 4.17.
31 |Harmful side eﬁ‘ect{ 2039 26 13426
32 |Manufacturabll o 242
anufacturabllity 1218 ;
33 Convenlence of  [17.27]25,13} 1.32.| 2.25.
use 8,401 2,34 35,23 28.39
- 11.10] 102, 35.10
34 |Repairability 116 13 12510794,
o 35,13] 35,5 3511
35 |Adaptability 8241 110 331
36 Complexity of 13.35) 2,26,(26.24)22.19
device 1 [10.34] 32 {29.40
37 Complexity of 27.40 26,24 2191,
Conﬁ‘o} 28.8 32.28 29.28 .
- |11.27128.26] 28,26
38 |Level of automatior] 5, 10340 18 23] 233( 2
) 1.35.1 110 18,10 22,38] 35.22
39 |Productivity 10,38] 34.28] 32,1 | 13.24] 18,39

- 107 -




T i S O

!xéfhlliﬂﬂjhi._ﬂ__g 38|_:i_3:1‘lﬁ:-‘r,3‘ m-.u"__ gg /
/
s ¥ .
: ‘???g;ii’%ﬁn%% HHHHHE
E e £l .
EF\cE{aH 2 e B e e e SR CRE ] | o
s;y§§|ﬂ| e HEEHEHE S HE eI
el s‘ﬁ;a“gﬁégzﬁlg_gagﬁ _____ Ghce —HC I
E{eh|RE bk ﬁjgﬁ[] gle{s BFaslEe £ §ﬁu“§'|§£]§§1§§‘§§ EolfslzE|  moasa
R eliEe ﬁﬁsﬁlﬁ“ﬁﬁﬁlﬂﬁl L %léﬁ":?!%’;éﬁlﬁﬁi=ﬁiﬁliﬁé SRR RMREEE  wow
Qe Ef EEE "'EIEEI%HWIH%”IE \Bsles| el B epeflon-EodeblchenlEn BOEE EICE  weew |-
e Bplehpe s el e e e e e e ] e
e el e e e e
B B <2 e 2l 2 el E e E el Pwsl Bl eleg|  wonan |-
(BB Btk ol B ol e i P EE‘:EEE’Q&EE@E%& wes |z
T e e e I
e e GBI e =§|ﬁ| By e il uggﬁuggﬁ g s |
44 e e et
e } B e s - &sisﬁéﬂ-.. ﬁ[ el e mgs‘ Bl smner ||
e g %w@egﬁﬁlﬁéla@ﬂﬁagslsﬁﬁaziﬂ_ : gﬁ:ﬂlﬁﬁfd[sz%:: EEEEEE EsE  sem o
Eil sl e e Dl gﬁdéﬁﬁgéj BEASEEE e e |
B | ' R e
£R =I€GI"'“[ I“:J e
Eﬁg ylgfﬁg g QE mis a3
lF & KElEEuEl]  wemn [u
(B[l BB SEIEAIE] o |
=[5 . ElepleE| et |
B[ T e e N
%ét = g |ed Ei{splee 2 clue el ,ggﬁj A |
%‘iﬁ | 2 %ﬂﬁﬁﬁ[scﬁﬁlﬁ EEjFE!E ok el e e gﬁ el even  |u
“[ERE Ié%.| kg sraplwﬁ?iﬁéﬁﬁlﬂﬁsﬁﬁlﬁﬁ‘@@w S e wee |
EEEEC RN SRR T e
e oo ﬁj} e wm v
o z_ e el =B B v = B e ;|§s|,§g;1«ﬁ(n Gt/ e omoe |
o o B e B 2 2 g{gﬁg xsi‘f’%;%;gnmg PETRE
I Eiﬁglaﬁf€-45=le§ii"léﬁ’f‘*"1w teales BB Eetol] sowmes |
;EE :E ﬁg u;.uﬂ . 5 = Eﬁ]&aﬁﬁ[ ammmy | K
;ﬂg‘é;ﬂ IEReEElE  cmowuy |
éEﬁ s En B B R R o : §a|z§§9 o owemw ¢
‘EIEEPEJE;‘EEIEE =B SRl ﬁt:ne—“'- th[ E{ﬁ;?ﬁ B o 5‘5

- 108 -




M

A

=7 A2 A Idea

"

%

el

pull

nt_

Pt ¢
o] <]}
WA

A5y 7
_":
54 thes)

Z}
=
3]

=z

= Zxog A
T 9
of Ao ¥

Tz} &
=
3

olg]l EAE Al 33z A

(o)

SRERE

ol

~ o

4 =gyt wwal o

g]

7
ok
=

Ho

EAW A33%(HUe B

KR
.

3

A

L
L

3

Slolif g o] w2

=
= 9

;3

DS AR A A A ApFezA 7jd

3
L

wEHofo} Fu}.

s =

=

st 7]

ol H.

L
R

SER

ARG B4 9o AH§

(AA)

it

=0

H

O H&

3]
T

s olslg

. o

94

i
Nfo

o
Nfo

~

or

o
Nlo

Hlo
1o

o
Nfo

o
Nfo

- 109 -



Al

pad

g g7y

=8

wluf

2]
=

mhy

~

B

oigel7ke

o7 e °
< of | of < o
o | NE o wE
o | o ]
o W o
lﬁ X 5.0 (o)} (o)} Jﬁ X 5.0 (e}
o o o of
e | S| T = =
o o
BT | ] B o e
TINE THE
W o i o
Q_ o — — Q_ o —
o | o |V
~ ~
w.ﬁ i w,ﬂ ”
=y Mm Ie} Ie} =y ﬂm o
o o ok o
T I = Mo =
™o o o o
el o T
| = o
~d o | o < o7
of V| N o o
H|H B0

- 110 -



FE 2) AFY AHNL 9% B
AN 2 Evisibility 7% ¢

e A AAF

LT
ok =g
s Zs] o i o2t Er REL . has bl 84
ol Fe e || 77 | e | B2 | |
=L Fa
]
9 7 5 3 1 3 5 7 9 A
ARAE
wtull/
Hld
9 7 5 3 1 3 5 7 9 | =7
HFT
T"Iil._
A u|
ARAE | 9 7 5 3 1 3 5 7 9 | a9
visibility 3
s TR
9 7 5 3 1 3 5 7 9 W7
sSms
e uf
9 7 5 3 1 3 5 7 9 o
<
;26-5_
9 7 5 3 1 3 5 7 9 E—‘]'o
A9 7
capax
9 7 5 3 1 3 5 7 9 | BNz
E5A

- 111 -




i/
W
g
g7
sms
ETE
A%
capa®x
FAF

A

1
No

o
% T o

M 4o

sms
o

9

)

X _Mmu
nr

o
Nfo

=)

oT o

~ o
7
o Ne

Hlo
Ho

LT

~ o
7
o Ne

o
Nfo

=)

Ll OL

% & o

e A
EREIE:

o)/l <5

d &9

o
B

capa®
FAF
il

A7

9

- 112 -




< ot ™ @ il Ho wo|M N ® < il Ho wo|M X ® < Mo woiMd N ® o NN =
of P g E|E d B8 < Mo of E Aol T| & < Mo of o B8 X Mo o 8 < W
= i Rl S Sl oo <|S® o M <SS H o S ™ ap
Wﬂw " _va o (o) [ (o)) MM " _Mvmu o) (@) ) MM " _Mvmu o) [ Wﬂw " _va o
o of o of o of o of
= o o~ o~ o~ [ = o o~ o~ o~ = o o~ o~ = o o~
=y _Mumv [Te) [Te) Tel Tel = _Mvmu [Te) Tel Tel zF _Mvmu [Te) Tel =y _Mumv [Te)
~ o oo ~ o ~ o
&ﬂu o e ™ o o Wﬁ o ™ o o Wﬁ o ™ o &J_‘ o ™
H H H
ﬁ;o — — — — CMO — — — CMO — — ﬁ;o —
o o ol ol
~ o oo ~ o ~ o
&ﬂu o ) e o o Wﬁ o e o o Wﬁ o e o &J_‘ o )
=y va [Te) [Te) Tel o zF _Mmu [Te) Tel Tel =3 _Mmu [Te) Tel =y va [Te)
o of o of o of o of
= Yo o~ o~ o~ o~ = o o~ o~ o~ = o o~ o~ = Yo o~
%@. va > o | = o ﬂrm_a. Mmu o | o o ﬂrm_a. MM > > %@. va o
Lo - ® o 4o K
R o =3 o w
N = T e

- 113 -




2. Ao ARE 7PAFA7] HhFUT,

D) Aste] AEBAS APAFAA L

2) Astel 4
e @

4) A7t 3Atell FAREE 71bS T4 FA A L.
C a4

- 114 -



)
2494 2eE =P

olefoll i

]

S

2 Az H 05y

o]

v AL ofo] Aol

AR ABZ(MEY BT F)

1)& A2 4 ol A

H3 Ao zA TH]]

ok
=

o .

L
L

EER

AR B 9o AL§

NEE

&

)4 ]

H (A

oA 1.

=0

H

X

A

©

A7k 3]

4

M
Nfo

o
i X o

o of

~ o
o No

Plo
o

N o
o No

o

o of
= N

o
i & o

- 115 -



oI 8}47]

1=}
T

=
T=

s

SREEERE

ki3

143 7ls3sla 8

Al

32 1) Concept 1~4.

kol

9|

A2 el

=~
-

3]

At SeE s w7

T
Tl o garglel H R 3

Concept 2: &5 Hl7]A}

3T
=

LA

Concept 1

£

A2

L
L

3t

o~
T

ST
=

A3

GErrd-—>F).

Ks
g

BblEe Wy

59

o

CHE = b B A SRS

Concept 4 7} 345 M=

Concept 3

N | o | < <
o (3%E | ¢ 3Y | o4
g8l | (518 | TS

W o W o W o
lﬁ X 5.0 (o200 N>l e} _/fl I 5.0 [oPN o) _/fl I 5.0 o))
ok of o of oF o
=k [T]T|T = e |7 = N |
=3 zow o || =y _Mvmu TeN Nt} =y _Mvmu Lo
~ o ~N oo oo
o || 3o || 3o |
iy Lo H Do N Do

e e o
P % o | © o,
o No o No o No
=3 Mm Te N NTeN o) =y _Mmu Tel B¥e} = Mm Tel
o of o o o o
= |TTT N = N |

oo o oo o oo o

:ﬂ X z.o || o _,:u X a.o | o zﬁ X 5.0 »
— N ™

4 5 4 5 4 |8

o g of g o g
@] O @]

- 116 -



2. Ao ARE 7PAFA7] HhFUT,

D) Aste] AEBAS APAFAA L

2) Astel 4
e @

4) A7t 3Atell FAREE 71bS T4 FA A L.
C a4

- 117 -



ABSTRACT

A Study on integrating TRIZ and AHP for the problem solving in

non—technical areas. : Focused on Logistics Improvement cases

Jung, Soo—Hwan

Major in Management Consulting

Dept. of Knowledge Service & Consulting
The Graduate School

Hansung University

TRIZ refers to a creative problem solving methodology developed by a Russian
scientist Genrich Altshuller and his colleagues based on 4 million technology patent
cases during 1940s. In South Korea, it was first introduced by LG Electronics in
1995, and it is now used as a problem—solving tool by many companies such as
Samsung and POSCO.

Since 2000, TRIZ techniques have been applied to non—technology fields by
Darrell Mann. There are many research studies offering more powerful
methodologies by integrating TRIZ's innovative thinking into other problem—solving
methodologies that are typically Quality Function Deployment (QFD), Six Sigma,
and Theory of Constraints.

Since 2010, the research integrated Kano, SERVQUAL, and AHP techniques into
TRIZ has been presented. A general stage of a problem—solving methodology can
be summarized as problem definition, Current Status, alternative development, and
alternative evaluation. In the field of problem—solving and decision—making, Herbert

Simon asserted that a decision—making stage cannot be solely classified, as a

- 118 -



decision making stage belongs to a problem—solving stage.

Out of the recent integrated research studies, the research to which TRIZ—AHP
is applied maintains that AHP is one of the most effective methods for
decision—making, and is more effective when it is used by being integrated into
TRIZ. Based on this background, this research herein suggested an integrated
research model by compensating verified cases through cause analysis and change
management that are much desired for the existing TRIZ—AHP integration research
studies.

Further, although the majority of integrated research models were limited to
problem—solving in technology fields such as automobile design, eco—friendly
bottles, and manufacturing system, they were differentiated from the existing
research studies by integrating the integrated research into logistics, a
non—technology field.

To minimize the rate of rework in logistics occurring in marketing logistics of
companies, this research demonstrates the cases applied to TRIZ—AHP integrated
research models, in which the rate of rework is improved. A problem defined
derives major causes by conducting cause analysis techniques, and the causes
derived offered ideas for improvement after they are applied to contradiction
matrix.

To verify improvement ideas before and after they are applied, the rate of
rework of 3—year logistics from 2011 to 2013 was analyzed by using a matching
sample t—test and repeated measures of ANOVA for a statistical analysis technique.

The improved cases in the rework of logistics to which TRIZ—AHP integrated
solving—problem technique is appled show that there are a significant difference in
the rate of rework between before and after application, which will serve as a
beneficial role in applying TRIZ—AHP integrated techniques as a problem—solving

methodology in many different fields for the future.

[Keyword] Creative Problem—Solving, Principle of Invention, TRIZ, AHP, Logistics

Improvement.
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