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Spatial data mining strategy for expensive interval multi-objective
optimization
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China)

Abstract: In this paper, an improved NSGA - II algorithm is proposed based on the principal curve modeling for solving
the expensive interval multi-objective optimization with unknown objective function. Firstly, the proposed algorithm
builds a K principal curve using the population data of the manifold distribution in decision space. Then, a new offspring
is generated through interpolation and extension according to the built K principal curve, and the proposed strategy of
offspring generation is more efficient than that of random offspring generation in the genetic algorithm. Finally, because
of the absence of the crowding distance in objective space, the closest solutions before and after the candidate solution
can be found based on the built K principal curve, so the solutions with same sequence are screened by crowding distance
in decision space, thus the NSGA-II is improved.
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VA R,

Qr:
min fi(x,u) = —10671‘1@,
fo(x,u) =21 |° 8+ |22| "8 +ug (sin 23 +-sin 23),
x1, T2 €[—5,5],u1 €]0.19,0.21], us €[4.9,5.1];
(24)
Q2 :
min fi(x,u) = ui(z; + 2 — 7.5)*+
ul(zy — x1 + 3)%/4,
fo(x,u) = ud(zy — 1) /4 + ud(zy — 4)?/2.
s.t. g1 (z,u)=u (21 — 2)%/2+upr2—2.5<[0,0.3],
g2, u) = ulzy + udz, — 3.85—
8uZ(xy — 1 + 0.65) < [0,0.3],

x1 € [0,5], o € [0, 3], u1,ug € [0.9,1.1].

BEXT H bR R ECy X TR B0 — R 55, AR S0k 3 A
D5 DAAS 56 BT 32 ) 5k NSGA-TT g PE REDS). o B
I 2 AFBR /)N, Pareto Fi VR 1) 23 A i8R 35 35 D I FE K,
IIATERTE ) C I EE RN, S AaiE TAE S B IR
FEk . DAR SEEREHE Jo Ry vk vl B, 3 8 BE ST s
1730 R ZEAE — 8 16 B W IR 45 18, kS8R
HU R : nHI{H 940, 932 = 0.5, pop= 40, ke = 20,G
= 200.

6.1 EREINEENFI

JiE J& 3 B X} Pareto B iy PERERZ W W3R 1 firos.
AN, SE R AR R TR AR B0 5 BAR B0 )
T %, FF AR OR BN . AN 1T LB, 47
HEW B =0.2.

*1

R

T RIER X T HIRA

BEFRIR

B=02 B=04 =06 B=08 B=1

EWE 01313 01605 0.1849 0.1764 0.1795

Q1 pypr
C e

8.2871 81513 82608 8.2164 8.3559

03386 03717 03735 03904 0.3750

E M
Q2 pypg
C
6.2 RIREEIASTIE B IHIE R
45353105 Q1 ~ Qo T e 1HEAffy 2 B 8 A% A QAL
(A 35 B, 3 2 9 i Ak E A R (. i BB MR
AR A P 2 AR R AR SRR A Y A B R e A R
e T IR AR SR M IR HE R R, OF H 2 T e
PJRF 0.9, 55 UE 1 = iy 24 el A5 B3k A ke ke 552 1) 47
FrBE B A R

02952 03021 03142 03069 0.3148

123704 124012 123274 124520 12.5021

0.3004 03145 03247 03252 0.3106




F9H MhEIE 5 F R % B ARKAL R 18 S IE 42 I K AR R ek 1605
1.0 Pareto FI I 70 A A4 Bailr, A X HEEQ M DI ER E
ool TG00 =3, Qo W BN 55 T/ — 34 H DN
&, ' U A 3, SR A At B b B
0.8} ok o [X[i] NSGA-II
e KRR
0.7 . . . . “2r v HENSGA-
0 40 80 120 160 200 <y
G
(a) O, MVRTR = ) 4H 5% I 28 0 e vE A 2 —6r
1.0 — -8 . .
~10 -9 -8 -7
1
. 0.9 (a) O RIFJ ¥ iiParcto BT L
3.5
0.8 o [X [A]NSGA-II
* [X R 7
0.7 . . . : 2.51 v M NSGA-1I
0 40 80 120 160 200 "
G !
1.5}
(b) O, e 552 [ 455 0 2 s ke v A 2R
& A T 2 , . Ty
E4 BFEBETNERZE 0.5¢ m " " >
R2 THRERMERTHEE /
0 0 (b) O, NI FIE I Pareto B S
WAEMPCAEY: 08660 0.9820 6 REIFAK) Parcto BI/A
K Fii&L@BsEg 09627 09961
— R — N %3 FEEERNEERR
6.3 AXEZR Pareto BI/AS H B ARYELEL ~ — -
S ST 3 i 4 - A B R NSGA-II DX TR -4 AT NSGA-IL
ij%“%iﬁiﬁﬁﬁﬁm?ﬁ ’ EWE DWE EWE DWE EWE DA
N T S 4 2 JE 22 0rL
NSGA-IFHE X Q1+ Q2 HATRRAL 3T 7. Q. 01609 82498 0.1457 81768 0.1313 82871

5 AL, 4 20 (0 B BAT B (R 24 SO PEAT A

or™ > O XA
: o Xty
-2t
S -4
-6}
7—10 -9 g 5
A
(a) O, XHENSGA-II ff]Pareto {ii ¥}
4 O XA
3 o XA
=2
1 I Ty
0 . L N
6 1o 14 18 22
A

(b) O, UNSGA-II ) Pareto 7 it
B 5 BUAEEH Pareto BT
] 6 R [8] X 18] NSGA-TL£L32: . SCHik [23] [X ]
WL AA S O SR AT RO 0 BB, 3R 3 A%
SV IO RS R e A, b A BOE AT A, 3 R AR

Q2 02232 11.8130 02236 11.9292 0.2952 12.3704

AR SCHR (8] B AT LA, P RIAE AL R
BOR AR DL AT AR AR, e & PEREFabn e
FJE AR T AR SO R AT AT . AR S5 Sk
(23] kAT FUAR, J5 3 R FH X BB T B VA LEALAL
bR 5 L 0 I D0 T SR A, A SC LR SR X [A] NSGA-
LS VETE AR bR B R R 1% LT SR A (B AL eR B
S DL SE RS2 BR). BT AR SR R4S T STk
(23] 5k AR i A e 4B b 5 STk (23] 45230, I HA 57
I R AR T Ak R 5 2 R0 B9, AR EI T AR SC B S

ik (23] OS5 B SR .
7 & @

AR T (W) A A2 4 i JEAR, LR SR 2 ) B dfs
S ILRUE Y HT R, A K i 2 g A1 20 A R 14
TR SR A3 8] 0 A AL, A T il £ b3 P A {E AN SE e 3R
M 7 A AR, AR SRR (81 R M (28 A2 57 J5 1%, it v
SRR, I SRS [ P A ke 3 2 18], M F 2
LA B 5 A BE S A, TR R 1 LR S R 5%
BB TH AR R ) AL, S TR REAE, T HL B v T
BB 1 R SR ) (R L R R
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