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Abstract: Noise is an important factor that influences the performance of evolutionary computation (EC). Much
research on noise was reported in traditional EC, but less in IEC (interactive evolutionary computation). The
definition, source, type of noise and methods to deal with noise in EC are reviewed firstly. Secondly, related with
the rational user in IEC, the convergence robustness against fitness noise in [EC is studied. Mapping among spaces,
dominating relationship and convergence in IEC are discussed to establish bases for two theorems: Strong condition
theorem and weak condition theorem. These two theorems imply that the noise caused by the rational user will not
prevent the algorithm from converging to the global optima. Thirdly, as the successive issue, the conclusions that
the effective fitness scaling method is part of the weak condition and the user preference is the true fitness in IEC
are discussed. The narrow definition of fitness noise based on the weak condition is also given. The experimental

results validate the theorems, and the results establish a necessary foundation for future research.
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SH Ky TEC 2 —Fb By R AR A, T LA x(F = x e
AL, XU AR AR [ P O i Y i BB R I A s, BLAE AR ) P = LNJ P, x{MF = x 29
=0
AR 3 R XA 2 S T, 2055 E TS = lim P T B 322 1008 L 7 XX, FL
X3 =x3==x%,xeS.

T VA S AL TEC 14 B ARk A Jir B8 B30 %08 s 2 X (16) 1) e 75 R AT AL S0 s O

AR UL IECH B BB 2000, 1T 7 85 25 5 LU [ — it oy A Ak R DAL 1RO A0 45 3 LA P Sk i,
R P 7 38 AR5 FC A e P — BSOS B 5 1), B LA 89 4 1 R ) S

A8 LA AR A FATT 8 5t T bR i R A1 7592 oA b R A ) e A A AR T B A1 1 A V3 S A1, 2
O; 1T A3 P AR PR i 35 28 180 /S R G T gt v 103 AL, A0 1 000. S AR, 5 — bt Py R A e v IR 36 B AL PR NS — 7 2
4 5 B TR/ AN T T K A SRR A Dy v P R A LA U R B T s A e R e, i LRy 7.5 AR
PEEA 4 096 MAME P8R 3 T 4 Jaj de i IR IX R VA AR W T 89 A A8 B AT AT 4

3 LWRLEiS

SEIR H AT 50 59 4% 1R 28 PR AT 1A 0 SR 55 4% 1 s PR AE 0 4 58 4% 1R 58 B — 2 IE A R O 3 R A IS
ST P — R BT DA B 4% 1 52 BEAR 58 45 s BE A — Bl Ry R R 0.
3.1 FEWR

SIS G AR B v IR B T E 00 A5 B 0B, SR AS [ (0 P <<l 5 VAT S AN [ R
DALt 0 2 26— 1140 S X RO 1 3 A o B0 A 1T e 19, T LA A% SR EC U7 VE TG T IR BT Kim &8 AW 5T 1748
T3 3% 4% 5235 (interactive  genetic algorithm, fii #RIGA, — FHTEC) M T MR B B T o 5 7T 47 1 B A4 Se % A 9%
IGAN FH T IRAS B v 3E47 52 56
32 RWIRE

R A IR/ 4 096, Tl RIEL 2 8K IS L P57 7. A XMEA 0 0.8 1B mi A8 X B 5% 0.01
7 5 R S A S 1 A R T P R 8 e A R P B DR R SR 5 AR T K e ML, R A A P
LR E J5 X7V B AR AT B PR AR A e P 4 21 s DL A K 48 HL A L SCHIR19].
3.3 NERW

h TR 59 4% e L SR H P AR AN R 1R D 29 00), 1T T SEEATL A g (x) T BE38 AB F (). IX R IR H 1
B AR W 3 R AR S5 FH P O 2 TR o A5G 3R — 0P SR 52 R W S B e, IR 4 59 55 AP 2 B T 1.

I 3635 A Ol gOO BRI S 7ER 1SS 1 41 b X SeBoR]ih 5 ] LUK 3 Jros Mo i & A AR 1
FUUAL R PR 0 T34 B A o A B v SERURR P G B O BORN T 55 A Bk B AMA S A F), XSS AER 1
s 2 51, 58 3 rp 3R 1 a2 tH LI g0 3] FOO R B 5.

Table 1 Mapping from fuzzy assignment to fitness value

R L BOBIBUEL 1 3 AR X S

. Fitness value, F(x)
Fuzzy assignment words, g(X) e =)
Most satisfied 1.000 1 000
More satisfied 0.857 857
Satisfied 0.714 714
Up moderate 0.571 571
Low moderate 0.429 429
Dislike 0.286 286
More dislike 0.143 143
Most dislike 0.000 0

SR IL A 3 A A2k 20 AT REAT 15 RSERIX 3 A SR Z M AN R Z AR AE T E TR AN R 5%
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Fig.3 GUI of the experiments
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Table 2 Experimental data
x2S HE

Convergence generation

#1 6 11 8 6 9 57 5106 8 58710810 9 9 6
#21210 5 10 8 6810 6 6 9 578 6 57 11 6 9
#3 7 5 111011 6510 9 411969 4 9 5 5 116
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: Recording the information of
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Fig.4 Flowchart of the algorithm
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