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Generating the Decision Tree based on Symbiotic Evolution for Discrimination of Polymers
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This paper describes how to generate decision trees for discriminating polymers accurately with near-infrared
rays spectrum. The former system using symbiotic evolution SESAT can generate simple and accurate trees, but
is not useful for data that has a lot of attributes like near-infrared rays spectrum. We designed the structure of
the partial solution “sprig” for sufficient learning. In addition, the fitness function of the whole solution “decision

”

tree blueprin

was defined for 2-class discrimination. Based on our method we developed a system called SEPT

for generating decision trees. Our experimental results show that SEPT has the ability to generate accurate trees

for discrimination of polymers.
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ooo 000 [%] | OO0 000 [%] | OO0
OO0 [ 00 |00 [00 [ 00 oo

PS 996 | 989 | 11.8 | 988 | 970 | 7.9
PE 99.6 | 99.6 | 11.6 | 99.6 | 96.3 | 10.1
ABS 97.3 | 96.7 | 15.0 | 942 | 852 | 3.7
PP 100.0 | 99.5 | 10.6 | 99.6 | 956 | 9.1
PC 100.0 | 100.0 | 13.4 | 97.7 | 96.9 | 4.6
PVC 99.6 | 99.3 | 13.0 | 96.5 | 95.7 | 24
POM 100.0 | 100.0 | 7.0 | 996 | 99.6 | 6.6
PC/ABS | 996 | 993 | 9.6 | 96.5 | 90.7 | 4.6
AS 100.0 | 99.7 | 134 | 950 | 941 | 14
PMMA | 100.0 | 100.0 | 9.2 | 99.6 | 981 | 4.4
PET 996 | 992 | 7.8 | 992 | 986 | 58
PBT 100.0 | 100.0 | 7.6 | 98.8 | 98.8 | 1.0
UF 100.0 | 100.0 | 5.0 | 100.0 | 99.0 | 2.0
MF 100.0 | 100.0 | 3.0 | 100.0 | 99.9 | 5.6
PF 100.0 | 100.0 | 5.0 | 100.0 | 100.0 | 4.4
PA66 100.0 | 99.9 | 108 | 97.7 | 97.7 | 14
PA6 100.0 | 99.9 | 100 | 996 | 993 | 7.6
CEL 100.0 | 100.0 | 5.0 | 100.0 | 99.1 | 2.0
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rec(T) = %ET) (6)
_rf2(T)

tfit(T) = rec(T) - pre(T) - (1 — 0.2 - bias(T)) - 100  (8)
gooooboobooboobooobobuooboooo
gobodobooobooboobooboobooboboobooo
gobdbobooboooboooooooboobobobobooo
O0000000000C000O0O0ODOO0O0000Ogg SESAT
gboobobooboobuoob 200b00b0000b0ObO
goobobobooboobooobooooobobo

4. 0Oogn

SEPT OO0 SESATOOOO0OOO0 1000000000
oooooooobooobobooboooooboooooooo
ud2000000000O0000000DODOOOOOODAO
udooooobooooboooobos3stoboooobooooonDn

OooOoooOOoo0o0oooooOoOoOoSEpTOOOOODO
0000000 SESATOOOO0OOOOOOOO 20000
oboooo0oooooooooobo10o0o01000000og
ooooooooobooobooobobooOoooooboboooa

04 0000000000000000000

000 SEPT SESAT

000 [%] [ 0000 | 000 [% [ 0000
PS 95.4 10.2 94.1 7.3
PE 96.0 12.3 94.7 10.8
PP 96.9 11.2 93.0 7.4

000000000 SESAT OO0 PBTO UFO PA660 CEL
gbooobooo1i1boooooooooooboooooobooo
glboobodoboboooobobobooobooobobobboObOO
SEpPTO0000O0O0OO0OO0OO0OO0O0O0OOoOoOg
goooooooooooooooboooooooooooo
gboooobooooobooooboobooooboooboo 200
gboboooooboooooboooooooboobooooo

o0oo0o0o0o0o00oo00oo00oo0ooO0oOSEPT
00000 SESATOO00O00OOOO0OO0O0OOOOoOon
bobobooboboodOsprigb0b0dobooooooooo
goooooooobooooooooooboooooooooon
oooo

oo0000ooo0o 30000 PSOPEDPPOODODOOOODO
100090000001000 1000000000 10-fold
gooooooooobooooooboooooobooooooo
goooooooooooooooboboooooooon
400000000000O0DOOOOO0OODOOOOOODOO
gboboooooooooo

5. Uoono

gbooobooodoooobooooboboooboon 200
doooooooooobooooooboboooooooooo
goboooooooooooooobooboooooobo1o00
oooooooooooboooooooooboooooooon
goooooooobooooooooooooobooooooo
gboboodooboooboboooobooooboooooooboOon

gooo

[Breiman 84] Breiman, L., Olshen, R.,
and Stone, C.: Classification and Regression Trees,
Wadsworth & Brooks (1984)

Friedman, J.,

[00 03] O0,0000000000DOUOUOUO,00O
O00200000000000, J08 (2003)

00 99 00 000000000 000000000000
000000000000000000000000,00
00, Vol. 48, No. 5, pp. 483-489 (1999)

[Moriarty 96] Moriarty, D. and Miikkulainen, R.: Efficient
Reinforcement Learning through Symbiotic Evolution,
Machine Learning, Vol. 22, pp. 11-32 (1996)

[D00 99 UDD 0000000 oooouUoooooo
gooboo0o0o0ooobobooboobo,0boooboo
00ooooo, Vol. 5, No. 3, pp. 93-102 (1999)

0004 00,00000000000000000000,
000000000, Vol. 19, No. 5, pp. 399-404 (2004)



