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Abstract,
problems are solved via using deoxyribonucleic acid (DNA)

In this paper, conceptual model” s screening

computing. Firstly, it analyzes skeleton structure to

represent conceptual model. And then it proposes the
deflection angle and skeleton curve DNA encoding method.
Secondly, it designs the DNA computing algorithm process,
whose feasibility is verified by the computer simulation.
According to different lengths, DNA fragments are divided
into 5 categories through K-means method. Thirdly, the
evaluation parameter weights are determined by using

information entropy calculating method and the evaluation
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function of conceptual model is established. Finally, the
experimental results show that a reasonable evaluation
function can basically describe the structural features of
conceptual model and it could help designers find solutions
effectively and efficiently. Furthermore, some common
components can be extracted by comparing their scores due to
the conceptual models, because similar scores of models have
a high similarly and thus common components can provide raw
materials for further design in the future.
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NP)YUS1, B bt , — A% B0 A6 55 3 X DUV R iR 3T
PR AR 75 oK. B E %88 % BR (Deoxyribonucleic
acid, DNA) 15 A [t LIk LUia B3 B, & I
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Fig.1 Deflection angle
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Fig.3 Deflection angle encoding structure
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TEAI I B 0B A B AT ik b 22 44
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2 DNA+HERIERE
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SeEe b DNA 4e5%R A AT 28 K i 4 . 78
W A ) N B SR A L, SR AR E B RIB KW
ity 2, T RS K SR B RSB K/ NEEAL.

Bl %% FA BE 4 WHE B K, R PS8 I K BE IR
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HIE [0, 2n ], MERIMFERBEKE Lye[5
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Fig.4 Skeleton curve encoding structure
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Fig.5 Abstracted skeleton
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Fig.6 Skeleton structure
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BT & WA I 2514 BT PR 45 SCR AR HLE L
DNA B AR NS B FAXH AN
DNA #uig ik FHEE AR TFE A K DNA A
T ¥R RIS RS, A SC Hp i TR R AR Y TE B MR T
B A B DNA T35 7 R AR R B IR M. XSl
DNA HB ik MR B 2 S SB N & R Ed
FoArBAEF - FECS , B AR S Jhr AR R ) TE R
P RE R EB. LR AT EN CPU Intel
(R) Core(TM) 2 Duo CPU E7400, 4 2. SGHZ,
2. 0GB NTE. LI 3 3% B F Microsoft XP SP3 #
YEZR S, Microsoft Visual studio 2005 4 45310
B Ho SR e R 2 A ACIS—HOOPS 28 5L
.

REBFHEIAEA DNA 5248 53 it
B R R B IR AT I (HRAAR T U B B Tt
BRI EAE DNA THE R S AT 470, SCRREAL
7=+ 1 000 000 £ DNA 4375, 9] 14 H1 3% DNA K
200 bp, BAVEHIKE 42 DNA FBh 5~29 bp,
BAMWEE F E 4% DNA Bl 9~27 bp. MURA S
SR DNA it K R 256~424 bp Z[A].
3.3 S¥REN

S 0 ¥ R 55 A B AE B IR W 2R TR 3
b, BRI AE 4 MSE I 8 MEM S EL
HRPE A B FSIKEE B KN A SO B — AN TR S 800
45 5 28, WINBIRARIR N “dE B F 27 BT 87—
M7 A g T 7. =i AR AT LUR$E R
HRRK, BHAE—ANER AN ERE . ROEKR
il , 75 A5 BIBE AR BT i Y AL, T UK
WE HEWE A S=(1,3,5,7,5}). 433 E—14
FePn R K-Means ik R4, BB —NMERHR
Ehn (O, BFE1~2.

®1 EEREEREHRLDL

Tab.1 Cluster centers of deflection angle

EEFE  BFE M BT EETH
a 9 11 15 19 24
a2 10 14 18 21 26
a3 1 15 19 23 26
a 10 13 18 23 26

®2 ERMEREHRLD

Tab.2 Cluster centers of skeleton curve

EEFE  BFE B BTH EEDH

Lo} 5 7 11 17 25
6 11 17 22 27
[0 6 11 18 24 28
6 11 16 22 27

HRAEE —A RS R B R 2 45 5 B
] LS R B — A SEEARE Y. W 7 T AR AR
— MRS BOIHRE H 0, =10, MHAREE 0, =10,
0. 25,0. 75’0’0}- i&ﬁﬂUi+ﬁtﬂ;E\:*7ﬁyﬁf%ﬁ’sﬂ =
s-Q,={(1,3,5,7,5} » {0,0.25,0.75,0,0}T=

A
B g K
FETE M Bl B

5 7 10 11 17 25 0

— W

B7 REESH
Fig.7 Membership function
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Tab.3 Weights of valuation parameters
DR F B BRI

@ @ @m a0 0 O

BE 0.078 0.122 0.129 0.128 0.101 0.127 0.175 0. 140
3.5 ZRER

R 3 A, TR hE— MR ¥
REE PPN AS 43, FF A T DURSE T SC B AR K
EENA ST EBMBLERITHEEL & 8 A%
H T ARRIPE B BT 3 AT BRSSO R R FTLUR
Iljli:

(D BEETEA T, SRR A& T
FREMNTR. B 8 hArBIRR T BT (& 8a) .,
“AeHT " (B 8b) . “—M” (B 8o) ., “B TP &” (B
S FN“IEHT-22” (& 8e) 5 ik it g5 Hy. Hh i 2y
B PR e, “— A A AR T PR IR
“BOTHRZ, “IEE TR RS R

(2) BT PES B B{E SR P ADKE H %3t
BT R, P4 AT B ST R R RE R
B B B MRS58, Lhan, FEAS R B e 7E
6. 24~6. 26 2 8] {4 3 ST TSR 2 B0 ELA SR DR B
Wi, PEAME 4. 63~4. 65 Z A BT RIS RIS B
A AL

PIEP SRR BRI, BT BT DUE P4
AR A A TSGR B T R BT 54 , 7T A
M 13 G URE B VR AR, SR LA BT
AT Rg Y B fE .

4 Z5iE

¥ DNA TR 5 IARIR I, 4 B T 41l
BF R AR BIAS EZ R 5 J6f& B) DNA i}
SR, FTRAR R BT S RS AR B 3R, ARE
BT R, RS E R E B R R
T L RE BAI DA BRI RECRT LA B B33 M A i A Skt

F=6.24 F=6.25

a BE M

f=6.26

F=4.63 F=4.64

LE £

F=4.65

F=4.40
c—f&

f=4.38 F=4.47

f=3.17 F=3.23

dB¥E

F=3.26

F=1.42

F=1.58
e LW
B8 mATEEigitEE
Fig.8 Lamp conceptual designh model
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