Biological Early Warning Systems using UChoo Algorithm

Jong Chan Lee* - Won Don Lee**

B RS AR 2] 40 29 TEE] A% PES AR o] A2He BUHY dES o) §3) 1E
Moz dole A1 S ek, o dole] YFom e 54 ANFES FE Tt 5 pEsE ool W
Ty % FIE Ae, v Ae, 2, OG0 A1 FEAY 55 TAE o] 22 ALge At ueF
o AYn 550 B4 B0 A ohdA e §71% SAL Folath 238 54 HlolHE 5] 9@
HAH G0 FS A /1A Fobol A B 2ol BE < L F(UChoo) S AR el o
ne)Fe 54 A5 BUHY B o8 7714 0.2 F/hdrhe BEWSS] 54S S8 918 3 o)
o8 EH WS ol §ohi 4 WU L EF A o Y FoAM AHEY BFIE 3 dole TN 7
2 A AL SRR BE 4B 4ol Sk A9 275 Aok BEWSTH #7349 H4S BAshe

ABSTRACT

This paper proposes a method to implement biological early warning systems(BEWS). This system generates periodically data event using
a monitoring daemon and it extracts the feature parameters from this data sets. The feature parameters are derived with 6 variables, x/y
coordinates, distance, absolute distance, angle, and fractal dimension. Specially by using the fractal dimension theory, the proposed algorithm
define the input features represent the organism characteristics in non-toxic or toxic environment. And to find a moderate algorithm for
learning the extracted feature data, the system uses an extended learning algorithm(UChoo) popularly used in machine learning. And this
algorithm includes a learning method with the extended data expression to overcome the BEWS environment which the feature sets added
periodically by a monitoring daemon. In this algorithm, decision tree classifier define class distribution information using the weight parameter
in the extended data expression. Experimental results show that the proposed BEWS is available for environmental toxicity detection.
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Fig. 1 The example of fractal dimension
(a) s1=0.5, N(s1)=3 D=1.58 (b) s2=0.25, N(s2)=11
D=1.73 (c) $3=0.125 N(s3)=19 D=1.46

M

@

™ 12 o] av)e] g A Qlolehal 7h e
uh2so) 3 wie] 2o & bz W] S 2,4,80]2 313D
e AEEE o2 Rola gt 18 2= 18 19 9
2 /M5 AL WL o) g3 Hojdl A Ao 7] 97] 7k =
HE 2L S Eetrhes AS Holal 9T

25
2 L +*

@15 i *

z

2t

04
a
a 04 1 15 2 25 3 35
logl1/s)
a8 2, =Y R
Fig. 2 Fractal dimension

TR71E £ gl FARE o o]l e FiE
o Z38t7] el Agshdl, A B BF7]0A
] o] &5= 7] Wolth C45% H Ao MR R Wy
TS ATE R AeR 4 BR gagselth
UChoot= o] &9 C45=5H 2 g dag]Folth
3 10] C4.59 A ARE-E] = kA Q) T2 dlofEj e
e, 323 ¥ 18 UChoo®] 3 W] © 2 8H43h of
ojth. 7|4 7} &4 %EL 07} 140]9] BHE gho=
A
E 1. =9 dlolH
Table. 1 Training Data
Outlook Temp(°F) Windy? 55
Sunny 70 False Don’t Play
Sunny 60 True Play
Overcast 80 False Play
Rain 60 True Don’t Play
Rain 70 False Play
Rain 80 True Don’t Play
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