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ABSTRACT

Knowledge classification and expression of constructed knowledge have been main research issues in the field of
knowledge representation. Constructed design knowledge of the former product loses its utility when new products with
different structures are introduced to the market. In order to construct the design knowledge for a new product, designers
need to reconstruct the design knowledge with new relationships. The design knowledge has been constructed with level trees,
but it is difficult to rearrange the relations. Design DNA is proposed in this work in order to facilitate the rearrangement of
design knowledge and give flexibility to knowledge structure. Design DNA is based on Layout-oriented domain knowledge
and Function-oriented domain knowledge, which enables to generate new design knowledge that will result in new part
geometries for given constraints on the part functions. Design DNA is applied to the design knowledge of lever system of the
automatic transmission of passenger cars as an example.

Key Words: Design DNA (“d 7] DNA), Knowledge representation (] 2] ¥ &), reconstructible design knowledge (42 7l

A4 A )

1. M2 of WHEE Ade AEIY ARAHANA @
of Wtk oldel mad A Wyse 49 o

A7 el g SEY Jleld T2 zFeldunh o WM 24Y wAE ARE
WG o 8aAN B £ QAelN ABHo del A dAebl e A s pIRIB]
2 AHgsle] gteh olei@ JlYEold ZRaus aefu oleld F4 wA Pae AAS 4L
o ojel A4 BAst AEAES oAl Wk o Geeld 85y YEG. A BE AAE] A
wa oAl 27 AWHos Ausiglek olel  Hel Welde A WAT FyUA FEe A4
@ Admagel gE4el A4 Asdel dud Ed $UES nels goh Jeu A2y fAo
QA Adaths BAAES ANan AT o@ 54 delel 24T A gol ol
dPAEe Aol Ad 2dg D A4e  AEWEL Bbssl do [4)

EASE HUES A7) A4 Qo A WA AN AN e (4%

A% BA. AuA A AN A Azge 5 Adswel ddwin nesg. 2oy o
HAHY AHEA F Rule Frame 5 ol §dtol A ER 4A 2 4 ghe A8aIlolE 2 A
EF FE AAEE ATHUG 2 os Ade A BARES Am Qo olelw EAES 7
M 8 AN A AsRES Gl 444 B @obde 47 Aadgel A¥F), 94w TxE
domie] 4 BAES FEAUn Baolw A 2T ANEY #94 2o 3R 4A A4
a5 el o R A, AAE] olelg Solch A4zl Azxdel B



olhel ATAEL T BEolA i HRE e
@ sk gt Az ey, 42 A4
o g FrE Ax A% FldlME dl$ BT
ule gEH AT RE ANAAE FA
A% wEolel W@ e Axwe WAse 7Y
% oz BW, AAEY AW F7lE o 4 44 ol
aholc). wlahA AR A7 YA WA 7ol
A4 wolam ghds] FAE] o Hel AyHL)
#@ale] Aom FAE A4 wolxt 1 40|
83 ALF7] oldel olu] 2 &840l gk A

A wo] A7) sof wnh ojHel A ;UYL
Ao e Gyt Fxgsts A & °ﬂ Aol
gotth a2y oldd 94 A 2F UHe
A TEIF frAskA ol A4 9 XHAP%OH & A

2] 4]
oFo] =it}

B omEoAe dA Hale ArE EAE 2
st AbsdAle] ddel #4371 Yl Design
DNA W& Aigtaig. £ $RldAe xe 548
A AR BRdo| AL EEA Fou, x4 F2E
UGER 7] s A Exke AddAE ArgFh
Design DNA o2 A7 229 #e Ay F7
& uedty AA9 AALEE fAdE aked.
R FAL &y Zoh 2 oM ol
B8 ATF9 Design. DNA o 3l zheFatA 4w
s, 3 A AT Design DNA & o83 24
T Alzwlo] s &tk 4 oA AldA T
o dutg duEn, 5 dolde due 5 AF
Ao s 7]4stcl

o

2. X4 ¥

2.1 BH AP

A GAR LA e 24 Sl E A4
Feo A AY TR A€o wHAM A4
2de gdel Jseith oed wAse SUd
4AH E5F P4 os) Nzadeld 7 ,_c} (5.
Ak 8l dzbel A4 gl djg AN me Al
gol v olF, A4 d5dTd w3t @hﬂ oAM=

generic task [6][7 AE g0 mulle e generic
task [8], A &t& wFH o] A& 9], ontology [10] 7H
$3h e B A %

2.2 Design DNA
Turban 3} Aronson [4]& %] 21.& w ]z 2] A3}

JEH AHR Wisw ol A4 Bl )
%
T1

= MR U ddslol ddvn sy

o3

o]

}

\'T

8 del A Frefsilot

Design DNA H-#of i &
ogai A Adg then ge £ b A4
ooz wRUT

* Layout-oriented domain knowledge

ole A THE AT VB g slE A
Aol g ouistel, A4n WY Ause
AMAER FAEG F ALY SR g
NAHER A AEAA dA a2 #HA A
HES Aujdct o o HAzY] AY, w
a4, ofoltiol, A Fol of A4 ol 3
ek

*  Function-oriented domain knowledge
o] R A& layout-oriented knowledge < <ol
Roiy ARAe #d PHES gt of
Eia‘_} z]/;} ogOﬂoﬂ Olk-_ x]AIE_.g_ A]/keﬂ qq\:i
ovgoldn dasel ok WAUZ, T4,
g8 aelm my Pesol of x4 G

SFEct.
Design DNA Mechanism

Layout-oriented domain & U&E2 A& EHH
02 X338l At} Layout-oriented domain < & 4]
2 ¢l A2 7ld-& Know-how,. Expertise, Organization,
Ideas 2 & T 830 Know-how © 2F14te) 7))
w& 82y HZE -ESY A F AR
G4 Ao NEHoE AQF £ AAL o
u] &} F& Function-oriented domain 4] Formula
9} Patent & A Z o] Hrl. Expertise © A 2ol hgh
Agoel ot 7FA BHE ofwlsh FZ Function-
oriented domain ©lA] Value £ Formula & @A Zo] H
t}. Organization & A 2] FAleFHoju} 2] 2% 7ko)
A2 HHes dEdE Ay ERfelu. F&E
Function-oriented domain o] 4| Mechanism ¥ A& I
Aot Ideas = AAEF S Fa 7o =5 ] %
9o AQ A4S el E A2 EFolth FE2
Function-oriented domain ©]| 4 Mechanism, Value, Patent
22| Formula ¢ 25 44 7153t

Function-oriented domain oA A 4le] ofd #
F2 T44¢ Mechanism, Value, Patent 12]1
Formula & Y40 4] Layout-oriented domain o] Ax
domain knowledge ¢ ¢34 3t}

Function-oriented domain | A= 3tube] Layout-
oriented domain ¢ %] 4lo} E<2] Function-oriented
domain o] 2| 2lo] AZAH 4 glom oleid A%
& Design DNA 9| process o & # &9 7] 2jgto]
dud WY O 2 mapping © T}



; Layout-
Design Fuction-oriented
knowledge oriented
height of helix (K)Know-how (F)Formula
pitch (E)Expertise (V)Value
posmo?ir?ef center (K)Know-how (F)Formula
inside radius (K)Know-how (F)Formula
deciding position (Dldeas (M)Mechanism
ass'y position for (O)Organization (M)Mechanism
types

Table 1: Classification of knowledge expression.
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Figure 1: The process steps of Design DNA system.
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Figure 2: Design modification example

(The mounting point positions are redesigned.)
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