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Abstract: Physical programming is an effective method for design optimization. It provides a flexible and natu-
ral design framework and the computational cost is reduced significantly. Compared with the conventional
weight-based approach for multi-object optimization, Physical Programming is associated with the engineering
experiences of designers and the tradeoff solution is obtained which can express designers’ preferences correct-
ly. It is of significance to use Physical Programming in multi-object optimization. When Physical Programming
method is combined with robust and effective Particle Swarm Optimization Algorithms, the tradeoff Pareto so-

lution of multi-object optimization can be evaluated effectively. Physical Programming method reveals its effi-
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ciency in a mathematical paradigm and an aircraft concept design problem.
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Fig. 1 Preference types

EMREFRBHRITHEARD, KRR HERT
(Class1-S~Class4-S) Xt i T %2 £ 1k 5] & o 9 3%
it B¥n, 8 &% i1 #5 4% (Class1-H ~ Class4-H) X
R ARRAREME., WitERSHRETEE
HXARWA 2,

R BRI 7 i, W iT F BB T 41 H X (R 47
BEffTEHEMEEN#ER. X&MRITHERT,
AT LA R X B R R i R HBE B 5y O A
[ ) i 3 X 18] (] 2D, A Class1-S B B4R 6, &
A X E 4 B1R -

£
B
9
AP,
APr‘z f’3 , . .
AR, = : : H : -
Cl'iICﬁZ Cr,: CI'14 Cl'zs Cr,
(a) Class1-S
Pﬁ ................
N i m
3 5 qu
% &

Crs Cra Cry Crn Cry Cy
(b) Class2-S

Pﬁ

Crist CeranCrinCrinCrir Crizp CrimCrir  CosmCrs
(¢) Class3-S

[ Crs Cru Cru Car Coxm
(d) Class4-S

B2 Wit BARR RS R R

Fig. 2 Preference functions of design object
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Table 1 Preference structures of design object
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Table 2 Preference structures of aircraft concept design

wit Wi PR iF X [0 35 {8

B ¥ KA Ciis Chra Cria Cia Cin
2 2-S 20 22.5 24 25 26
f2 2-S 0. 47 0.476 0.48 0,486  0.489

RIBRETHEARNKCERM RSN,
R T R E X ALK AT BB L R B R
BOARFRGTREE. TR LEEX YRR
RIME AL BERLR % , 18 B0 AR
x = (122.74 40.596 42.7
Xt RL i Bk

f=(26.124 0.47798)

MAXEFMERSHFENEZ BB ERERD,
X RHLE R E B RGBT R, 53
EHWmE WA 3,

12587 67973)

0490, o o % HinB EE ik Pareto fHEE
o m MEMKIT HAR
oO
0.486 8@6%
5 | %%%
W
% 0.482 B%oo
ﬁ Bo
<
0478 @%
)
<
0.474 - - . - S
21 22 23 24 25 26 27
MATB TR

K3 YEAMNOTER
Fig. 3 Tradeoff solutions of Physical Programming
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