Proceedings of KIIS Spring Conference 2008 Vol. 18, No. 1.

Eg|7X 7|t GP HAXtel 73 9 CikM 24

Implementation and Diversity Analysis
of Tree Structure based Genetic Operators in GP

SEY MM
Cheulhyuk Pang and Kisung Seo

MM A5 MBdste HAAEsa
E-mail: {brilliant, ksseo}@skuniv.ac.kr

2 o
B =Re GP EfS) xEXRES APoRA £ FRENNN EE4A AA FEE FESHE
GP AHANAE AGe. 54 gdons £ AMNY BEs 5ol mAE 992 ¥Fsn Ak
Bl dets FAUe A thdsel BAE 2ARY A% ARANRE HAGYY, RS
X, 25 A 34K WA BAol A WL AL, BE GP AN vy

7199 = : Genetic programming, Genetic operators, Distribution of tree structures,

1. Al B GP z3l@xte] 7iA = @A FH& Ego FH|,
Z Zolg} v F A HRE o83ty HTHH
GP(Genetic Programming){1,2]= EZ+ZE o] T AL, go) dde @ Addeor AYHE

£33t JWANE BESL, T2 RIS o] &3 Ef ARG S ZHols x4 FEE YUEWH
ERE7 & A8H FA AH3 FA g ARE X AL RgFa Jh6l.
&80} ojFojx 1 AUTH2]

MAe] B8 EZE o] &3A ol wel TS 1':: J
= bloat E=[3], AuEA{4), +23 ¥HF(6] T = v, ’
of gt AF7F Iy Ut | = /
Ee)e] 7242 EAlo] W¥ Daida®l @ 7[6-7] .
A B 7hEd Eg T2 HYs AAHo= o av ] ‘
e ZAR3e Ed FZ2Y EX ¥Y= Aol : g5 T i,
glon, AMHA W el FHHA et % ]
ggo] wAE vk k. YukHed GP A3AAA 2 A
E JoMde] 9% NHED] FHeE A xH =
2 EYFEE U3 o BA Y. = 27 - y
T We e (full-tree)v} F2 3 Hi(narrow-tree) s 2" -
o] £3 FeHE 74877 Yk *
2 =RoME Efe TE2ING 7Wor xE S RS SARA A AR AN
AA A AZRYFANE ¥ =¥ AHE | Bepth
o] &3l WS AAdzA Fh EMAY = ag ], =& & Yol 94
CE3E ABE ol&dld AAE ARIAPRoE - Azt Folte [7]oAH A&
o ERELe] 9D wder AL #:=F
F A= AsAARE Aorstnx v, WAL} BTz BExs 91d gol A 408 B
o 93l FAHE ZIAL FAsE= A ik Fog Yrojxn AdDe] UrtAL GP A
Aol mAe dnejFe 4% Hd g £4%H Abzbell ol gh tfitEe) ee] EEIF YEu, 9
H42E stz gk (IIDSZ d"ojunA 1 B¥7l 089, 99
N2s AzAxze ASHTE 9)sted 33 9] (IV)el= X7 AR gfeth o|8d EAL
A (binomial-3) 3] A ¥4, 49E &2 A (multiplexer) Eg o F2F EX wE FHo| HEH
aeln ®4 #je]El(even parity) FH o) thated A = e
& 3o} - B o =FoMy+ sfzme] g FgEo] =& 99
(Doll 3t 7hate] ¥ 88 U 7 U&= A&
2. GPe +=HX o= & gt E Attt g

294



3. Eg| = 7|4t F &t ALK}
3.1 B8 7& 7|4 A A=A}

A" ER 72 7)dke] sldabzle) FEH L
wejel EdRo] AAE B3 AxgHE AA
TE #HAE 1—5-?4:11.41_ T F FDe Bgoz
AEE 7 JEE Fd7] fstolth

o] & HS}-CI] EY7) A= olg} x4 HARE
o] 83l T XITE ALSta, o] YRE ulego

2 Agdde #9344 g 93 dolg X
Edd distd fA(ful) EBV € A$-E 17 3§
a, o gl diEiAN =7t YR H] & = ¥3}

=2 YeiA "9,
1110?51 23t A kA = A =X3E A
HE 33 2 /A9 FHE g3, EgEx

72

z7) Yol Br A7 2h%= H?’ﬂe SIS

o AddE FE RA dste 73dAto] 3

oA X9l MBEDd U3 =3xS AA}

1, dA FERAAY HAZFEH ol zshuia
AR FEksle] AFdE HEEE HY3A @
o

oleF HAHE T B B3I Mg AL
G HRA AEAAE AANE 5+ dA Dok

O

{11 Region of parentt ix fower than region of parertd )

w0 that nodekiepth rate s loss
than the subtres’s of parentt

Q; Region of parentt bwﬂ\mngiencfpaw)

Tronl In regionfila)

,— Tread in regiondib)

e

Chomaam::{m
oo that nodeidepth rate is greater
than the subtree’s of psrenti

LRVUR: G B =X

Nelo 95
random) 7RAE A
T o7hel R
LS g

Proceedings of KIIS Spring Conference 2008 Vol. 18, No.

295

T3 FxEFLAAMe 935 sy, AL
AAgrr FE1 RAAN dFHAE T3 HEE
g Mdsln RR2 7Hiﬂ°ﬂ/ﬂ —‘?‘-.‘E’_l A el $
AABE 990D HAAZ ¢ Ue F2Hd FF§
= MEEZ FoA Ao H____EL— 23}
A "o

Select two parents using roulette wheel selection
Examine a region belonged for each parent
Choose a subtree at random in parentl
Calculate node/depth rate for the subtree of parentl
If (region of parentl is
lower than region of parent2)
Choose a subtree of parent2
so that node/depth rate is
less than the subtree’s of parentl
else if (region of parentl is
upper than reglon of parent2)
Choose a subtree of parent?2
so that node/depth rate is

greater than the subtree’s of parentl
else

Choose random subtree in parent?2
Iterate above process

again for generation other offspring

a9 3. F&7PE wwl dikate] F8EA)
3.3 A7 Qo dAA
Zdmo] QAL -‘%'—.E’_ A e Fx237 LH"NHQ
912 o] W} grow, 18] 2 hal&half A& Al
dHo HEdhe o -% Hek o

o] WA A xg 15 = HHEE].Q] 23 &
ZAFoEN FG9D HAxAE F UEE =T
th, O9 4% 19 5% ol d Eddel AAHE A
daln gtk REAAC FASDYd =AsA
grow #2202 dhid fy]l W& F3] EQwo]
g gAY, F49(D)9 7Hzil°é 3% half&half 2
’ﬁl-"_i EAWO|E F3g

(1) Region of parent is lower than nﬂon(lD

e P ATITT T
b

"~ Choose a node from larger branch
and grow generation

(2) Region of parent is uppér than region(lD

Choose a node from smaller branch
and full generation

g 4 FE7e] Sdwo] dikx



Proceedings of KIS Spring Conference 2008 Vol. 18, No.

1.

Proceedings of KIS Spring Conference 2008 Vol. 18, No. 1.

Select a parent using roulette wheel selection
Examine a region belonged for the parent
Calculate node numbers of each branch of parent
If (region of parent is upper than region I)
Choose a node from larger branch and
mutate with grow generation
else if (region of parent is lower than region I)
Choose a node from smaller branch and
| mutate with full generation
else
Choose a random node and
mutate with half _and_half generation
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500 for binomial-3,
2000 to 10,000 for multiplexer,
100 to 7,000 for even-parity

Number of
generations

Population size 500
Initialization
method half _and_half
Initialization
depths 276
Maximum depth 17, ( 25 for 11-multiplexer )
Crossover rate 0.9
Mutation rate 0.1
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Regression ( f(z) =2+ 3z°+3x+1)
- 203 498 Hya#k
Operator Value success No. of
range rate Evals
noERC 100% 4,850.0
standard [-1,1] 85% 149,676.5
crossover [-2,2] 85% 23,794.1
& [-3,3] 85% 116,740.6
mutation | [-10,10] 85% 109,411.8
[-100,100) | 95% 143,000.0
noERC 100% 4,552.5
proposed [-1,1] 95% 70,368.4
crossover [-2,2] 85% 37,629.4
& [-3,3] 85% 26,968.8
mutation | [-10,10] 90% 65,975.0
[-100,100] 85% 54,182.4
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45%

No. of
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979,444 .4

Operator | no. of bits

standard
crossover

&
mutation

6bit

11bit 0%

proposed
crossover

&

mutation

6bit 70% 164,807.7

11bit 60% 617,214.3
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even parity -~ 203 A% BFL
] success No. of
Operator no. of bits rate Evals
standard 3bit 100% 35,815.8
°"°S§L°"e” 4bit 75% 1,987,333.3
mutation Sbit 0% -
proposed 3bit 100% 15,266.7
°’°S;°Ver 4bit 95% 237.631.6
mutation 5bit 75% 2,924,100.0
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