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Abstract: Abstract: We investigate an evaluation criterion for parallel interactive evolutionary computation
(IEC). Unlike a fitness function of parallel evolutionary computation, all fitness characteristics of parallel IEC

users are different. Cooperative performance of the parallel IEC depends on their similarity, and sometime that
of the parallel IEC may become worse than that of a normal IEC with a single user. As the first step, we make
a pseudo-IEC user model and investigate the relationship between the similarity of evaluation characteristics of

two IEC users and the cooperative performance of their parallel IEC. By comparing the relationship and the

performance of a single IEC user’s work, we provide a practical criterion for deciding whether we use parallel IEC

when two IEC users are given.

1 FC&IC

HEEEGELRMNETE (IEC) &, 1 —Y0ZiMickvwTa
Y a—EZNNERY AT LEREET B REEFETHD,
OAUVEa—RTGT 49 I ARFERTI A VR EDT —
G, B9 - mSRESUHE, TR 2 A, fil#l, F—
RIA=UY, AF 4T T—ER—25a EOTEIGH,
T—LNEER ETOMBHDISHATTICER TN TOS

(8]. )
% DIECIHRATIE, —ADIEC I—F D5, Hiak,
SEMEICE DO T T A o RRBILRRET 21T D, TYA
HET EDGRIEFZLICHIE L TIEC I X 5 il FR O
HHALARETH S, HEDIEC :L—*J“‘ﬂ)?rwllﬁ%}il%éﬁ
HHEICIE2OH 5. 1| DIFEROI—THGEE LAWY
WaER CiMiid 2 AL TH Y, TDHEED IEC OFH
AIEMIEC 2a—YDEELRIUETHS. £95 1 DD
#HEE, EEO IEC a—Y AL ICRELETTV, FOfF
s L & 5 5 IEC TH2 [2, 3, 4, 7). ‘
CNETE L OUSEILHIIEIT (EC) DIMZEFERMN
SNTKI 1, 6]. REHTAINEE T VIS AH 53/ EC
MHEBETIV) HH 5. ThidEETENSEAREOE
DHEREIC EC HEETV, ZEOMEEOBEHEIC LS
THD B EH A EIETRT 5 &S, BEEMZDEIL
TSI 1T 5 /7N TH S, _
W% EC &Gz AHL Y FF 55 IEC DK ZHEy
&, BIFEAE L fitness B E W T FHE R 1T 9 DXt
LT, %&EEMALDIEC 1—F OFHERF A § X T Hix
BRTHS. FHIMEERNAE < 5B Ntz
ToTEIFELWHENWT LIRBZICBBRTES. WAL,
A IEC & Hih IEC Z @SRRI Ena s L, 10 HHIC
DWTHlEN S5 5 M7= [ D 27 PR L 7450, T
B CIEIRY ) OFFEE THEAENR BNz DE
A S R OWG (7] LH DB, TORAZH [FO
W%@ZTyyayj@&5&%AE&#T%%%T%O
TE7E SIERERIS B r o o & DI 3 5 Fo IS BN,
Tld, ZORE IEC 1 —YHOFHREHEMELIL TV
T EORREARERED S & {17E, EORBELEMNME
U S T ATRWDTIES S 2 AKHZOE 1 O HIE,

\
g N
a
g |z
]
mg&
E e

W=

Fig. 1: Parallel distributed IEC model.

i3] IEC —4 O FEMEHEOBULUE & a3 L o
BfRZHSMCT BT & THS. HICH 2 DEHMIL, A
IEC Z{T 9 Hific IEC 21— [ OFHIRFE DU %2 7 5)
MICANS C LT, FNHDIEC I—9H5| IEC Ty
NUBoTANEVDh, H5WVIZEIMIEC 2Rl 7
ANEOhDOBELEDHLRRZIERT S L THB. T
DHEHIBEROHD 7 Fo—F & LT, i EC OFHAz
Th 2 nHET IV EFERE LT L OXY| IEC %44
SBL, /ST RAPYy ZICRHERZLETE T & 5 B IEC 21—
Vgt L, 2 AORUIEC 11—V ORHiiRHEE /85 X K
Uy ZICEEHE X B h b iR ER R 5.
AEHWE 7 To—FOREZRZE 2 ISR, il IEC
D—HRMERL 24 (A & By) ICXBWHIEC V3 4 L—
avETS. M2 T dDMENRECEBICENT A L
DFFHEHEDENIKELEDLIITRLTH S, d Dl
IZ Liehio THH IEC DRz iz, vwomik
AHIRTEEO IEC 2179 & D B UGRMEREN R 2 L 8
bha. cogERzEHASML, [ UEEEZFEEL &> 7



FEOFEMEZED T OMEUL T THNIEHIIEC L b & 65
IEC %2, %5 TAWERIZHEMIEC ZEIlT 5, L\
EHFORZRBEIMT BT ENARIOHRETHS.

parallel IEC with
users A and Bd

TTTTTT

with only user A

A A A A A A A A A A
Vs, VS, VS, VS, VS, VS. Vs, VS, VS. V8.

A B B B B By By B, B, B,

Fig. 2: Conceptual explanation of the objectives and
approach of this paper. According to the difference of
the evaluation characteristics between two IEC users, the
cooperative performance of parallel IEC decreases and
becomes worse than that of a single IEC.
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Table 1: Parameters of pseudo IEC users. According to
d, the errors between two IEC users, A and By, increase

equally.
the j7-th Gaussian function 1 2 3 4
average ugd) -2 2 0 —4
standard deviation o'® 1.5 1 1 0.8

amp. agd) of IEC use?r A 31 | 34 | 41 )
amp. a,(r.d) of IEC user By | 4.65 | 4.42 | 3.28 | 1.4
amp. a'? of IEC user By | 4.65 | 3.06 | 2.87 | 2.2
amp. /¥ of IEC user By | 4.03 | 3.06 | 2.46 | 2.6
amp. a® of IEC user By | 4.34 | 4.76 | 2.46 | 1.4

@) of IEC user By | 3.41 | 3.06 | 2.05 | 2.8

amp. o
amp. afid) of IECuser Bg | 3.1 | 1.7 | 2.05 | 24
amp. agd) of IEC user By | 4.65 | 3.74 | 2.05 | 2.4
a3
(8%

) of IEC user By | 3.72 | 4.76 | 2.05 | 1.2

amp. g‘” of IEC user By | 4.34 | 2.72 | 205 | 1

amp. agd) of IEC user Byg | 4.34 | 1.7 | 205 | 1

amp.
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Parameterp, = Parametery + (1+7)d (3)



Table 2: Parameters of Gaussian Mixture model for

IEC user A.
the j-th Gaussian function 1 2 3 4
amplitude o!” Bl |4 A1 | 8
standard deviation o'f,-d) 1.5 2 1 2
;_L(-d) of variable z; -1 0 | —25 ]| -2
ugd) of variable x4 1.5 [ -2 | -2 1
4dY of variable z; -2 | 3|15 [1
,ug-d) of variable z, 25| 1 35 | 3
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Fig. 3: Convergence curves of parallel IEC with differ-
ent pairs of pseudo IEC users. IEC user By is made to
increase errors of Eqn.(2) equally.
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Table 3: Experimental conditions of 13 parallel IEC,
(A vS. BI), s g (A vS. Bl‘j)

# of islands (or IEC users) 2
population size 20
each variable range -7, 9]
max. generations 50
selection roulette wheel selection
mutation rate 1%
evaluation levels 5
migration interval each generation
# of migration individuals 1
elitism none
7 in Eqn.(3) 0.3
d in Eqn.(3) 1,2,-.-,13
task 4-D Gaussian
mixture model
# of trial runs 50

IEC user A
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Fig. 4: Convergence curves of parallel IEC with differ-
ent pairs of pseudo IEC users, where IEC user B; was
made based on Eqn.(3). According to d, the difference of
evaluation characteristics between IEC users, A and By,
becomes big.
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Fig. 5: The difference of normalized average fitness val-
ues between two pseudo-IEC users.
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