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- A Study on Algorithm of Life Cycle Cost for Improving
Reliability 1n Product Design -
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Abstract

Parametric life-cycle cost(LCC) models have been integrated with traditional
design tools, and used in prior work to demonstrate the rapid solution of holistic,
analytical tradeoffs between detailed design variations. During early designs stages
there may be competing concepts with dramatic differences. Additionally, detailed
information is scarce, and decisions must be models. for a diverse range of
concepts, and the lack of detailed information make the integration make the
integration of traditional LCC models impractical. This paper explores an
approximate method for providing preliminary life-cycle cost. Learnihg algorithms
trained using the known characteristics of existing products be approximated
quickly during conceptual design without the overhead of defining new models.
Artificial neural networks are trained to generalize on product attributes and life
cycle cost date from pre-existing LCC studies. The Product attribute data to
quickly obtain and LCC for a new and then an application is provided. In additions,
the statistical method, called regression analysis, is suggested to predict the L_CC.
Tests have shown it is possible to predict the life cycle cost, and the compaﬁson
results between a learning LCC model and a regression analysis is also shown
Keywords : ANN(Artificial Neural networks), Learning LCC, Product Design
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A Ee] LCCE A4tAL vl 4(company cost), Ab- &2} H]&(user cost), 12| 3L
(society cost)e 2 FAHTH AF9 life cycle ©A 9} H L2
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<ay2> AE9 Life Cycle ©A¢ vl &2 4

Ak} ulg AR ¥ g Are g
{Company Cost) (Users Cost) (Society Cost)
A gl
A7 (Market Recognition)
(Design) A%
(Development )
A (Materials) 218 (Faste)
At o ] A (Energy) 0. (Pol lut jon)
(Production) || Al (Facilities) A% 4
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4= (T tat 3
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Recycling) Recycling Dues) A3 sl
(Health Damages)
AR 0 Alting, L. Life-cycle design of products © a new opportuniiy for
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<23 6> AZ ¥WFE(Product categories)® AFE HA S BA

HEYF HE &4 Life Cycls Cost{LCC)
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A E5A B A
2 0.9656
HETHE 0.3210
AHE-AIZE 0.3012
ZAFEE 0.5320
AU A 0.6658
=Pl 0.9890
254 0.1421
74214 -0.0100
AlB] 24 0.0933
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ANgeE4 -0.3760
o A B2 A -0.0455
&84 -0.7730
34 -0.0060
A o] &4 -0.0455
F7taEA 0.6035
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<E 3> OFIARLE o8 AFS LCC A= 23

CAFHAEI] | 652996.68 2684135 :825 © 311.05
3] 2] 3169142.4 1493221948 52.88
] 5 o o] A 91496.208 1389979 .467 -1419.17
Ao 71 | 6964446 4201450.923 39.67
@ a1 | 2432726.991 1814144..898 25.43
33w 2 2399576229 2138095. 145 - 10.9
daeld 1 | 3107851442 2380420807 93,41
dsu A 2 | 3179831.866 2145315167 32.53
ANAER 1| 704623032 63611350.83 9.72
AZNAEA 2 | 113488522.8 118479989. 8 4.4

233 855 LCC 292 E 0] 8% LCC dF 47

AZE £4=3 LCC 202 T=9 dolguolAe dHolHE 71X 1,

orgh & LCC 229 7Mde dF3r] A% 489S s34t &

15070 2] AEo thste] ZASn 248 dlo|E & A& ATt

o] st RdoA HEE ANNsE C++2 AA3H 1, dxndFe F2E8 5 94,
(feed forward)®] ©]F FX& 712 HEZZH Al ¢ugFS A&

oy e

9d 29, AU
Atk £, 24 32 15709 wHLE FAst 48S AT
<E 4> A{ AFANATY F+£
Bz AR dudF
218 Z(Input Layer) Multiple input
22 Z(Output layer) Single output
£ 4 Z(Hidden Layer) 15 neurons
ste wEy Feed forward

1079 Aol W@ A4A LCC S & LCC 29 29 7
A%E (E 5 o YHUAT (E 5>4 uxol S LCC 2Ee o]%—v& LCC
AFAE S ARRYD 2 A oAE A L FUAT £ AN
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(E 5 %5 LCCEEZ &% AF9 LCC 95 A3

¥ E 9 A4 LCC ANN O} =3t B 2xH%)
A2 H &7 65209668 764786136 1.5
8 & 31691424 3162962.572 02
A 9 o o 7 61496.208 112050.4805 2346
4 % 7 6964446 7110999.668 21
R | 2432726.991 2590832.803 687
¥ % 3 2 2399576.229 2248018.383 6.32
g ¢ v A1 3107851442 3181688626 238
28 v oA 2 3179831.866 3136974327 135
A7 4% A1 704623032 70434623.04 0.04
AR S A2 113488522.8 113467527.2 0.02

234 F 2947 vjuEy
57 243 &g LCC ZEL ol &sto MIAA DA AEe LCC 9=
235 8w -g7tstAch

2 AoAe A% 7199 39 B4 783 84 LCC 229 4% Has Sl
T 2A79e Hristded, T 9ty 43 2 9% A%

= A3 A"y Hrks 9% He
2 Al 2 X (absolute error)& A3t F W $E& BGEHSA
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