stER| 2| Y REFR 6H 1% ¢ 12~23(2003)

H =
3 =] &
’éﬁl e
das™ - izl - F2S!

Design and Implementation of Forest Fire Prediction
System using Generalization—based Classification

Methodx

Sang-Ho KIM™ - Dea-Jin KIM' - Keun-Ho RYU'

o (]
- =
ArAle] 358 e FA50] Qe thitrel dHelHzRE no kA e 4n 4 o
A3 dlolE] £4] 8e 27atm Uk 58 doleuteld /WS o]gake] Folx dlo]Elzt
o dBBAE EEFet, dojd S wEow wF dFss WEe F5& a3l o
Aol AT s BRFAe FFE sl v BRI Adaiddi, A
@ mde] 73 % 1E FEFS FPSQch £ Aukg ) B el EA 286 AEolEE
Ageto], 714 dolE 9} AHEEA Alolo] HHAJES BAEL EE&AR AFS FHFALE o] A
TolA AT 7HE A oR B AAA digk 24 2 oF AR S oS
T8 o] Ao Fad FES g A 8T = Uk
F0{: dlo|e{oto|d, 277, el FEAA, AS0F, AlZtst

ABSTRACT

The expansion of internet and the development of communication technology have brought about
an explosive increasement of data. Further progress has led to the increasing demand for efficient and
effective data analysis tools. According to this demand, data mining techniques have been developed
to find out knowledge from a huge amounts of raw data. This paper suggests a generalization based
classification method which explores rules from real world data appearing repeatedly.

Also, it analyzed the relation between weather data and forest fire, and efficiently predicted
through it as a prediction model by applying the suggested generalization based classification method
to forest fire data. Additionally, the proposed method can be utilized variously in the important field of
real life like the analysis and prediction on natural disaster occurring repeatedly, the prediction of
energy demand and so forth.
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Function: Generalization and rule-pattern
creation

Input : LT(dow level data set)

Output : GT(generalized rule-pattern set)

forG = 0; I < GetMaxList(LT); i++)
{
LTi = SortByInfoGain(LTi);
classLevel = GetLevel(LTi);
for(G = 0; j < GetMaxAttr(LTi); j++)
{
if(IsDigit(LTi.Aj))
GTclassLevel. A1 += LT1.Aj;
else
GTclassLevel.Ai += GetDigit(Ai);
}
GTclassLevel. CNT++;
}
forG = 0; 1 < GetMaxClass(L'T); i++)
{
for(j = 0; j < GetMaxAttr(GT); j++)
GTi.Aj = LTi.Aj/GTi.CNT;
}

ALGORITHM 1. Generalization and rule—pattern
creation
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Function: Discover prediction class

Input: TD(test data sample),
usrDefinedLevel(user defined class level),
GT(generalized rule-pattern set)

Output: prediction class

TD = SortByRuleAttr(TD);

for(i = 0; i < GetMaxAttr(TD); i++)

{

if(IsNotDigit(TDi))

TDi = GetDigit(Ai);

for(G = 0; j < GetMaxClass(GT);j++)

{

ifG > 0)

{

if(TDj > GTj + ej && TDj < GTj -2j)
DelClassLevel(j);

}

else if(TDj < GTj + &j &&

T > GTj —¢))

{

SetClassLevel(j);

}

}

return GetClassLevel(usrDefinedLevel);

}

ALGORITHM 2. Classification and prediction
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FIGURE 2. Prediction system using generalization
based classification method
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TABLE 1. Concept hierarchy for
average temperature

Class Range
AT1 -100 ~ -76
AT2 - 75 ~ -51
AT3 - 50 ~ -26
AT4 -25 ~ -1
AT5 0~ 25
AT6 26 ~ 50
AT7 51 ~ 175
AT8 76 ~ 10.0
AT9 101 ~ 125
ATI10 126 ~ 150
ATI1 151 ~ 175
ATI12 176 ~ 20.0
ATI3 20.1 ~ 225
ATI14 226 ~ 250

* AT : Average Temperature(C)

TABLE 3. Concept hierarchy for
low temperature

Class Range

LT1 -20.0 ~ -176
LT2 -175 ~ -15.1
LT3 -15.0 ~ -126
LT4 -125 ~ -10.1
LTS5 -10.0 ~ -76
LT6 -75 ~ -51
LT7 -50 ~ -26
LTS8 -25 ~ -1

LT9 0~ 25

LTI10 26 ~ 50

LT11 51 ~ 75

LTi12 76 ~ 100
LT13 101 ~ 125
LT14 126 ~ 150
LT15 151 ~ 175
LTI16 176 ~ 20.0
LT17 201 ~ 225
LTI8 26 ~ 250

* LT : Low Temperature (C)

TABLE 2. Concept hierarchy for
high temperature

Class Range

HT1 0~ 25

HT2 26 ~ 50
HT3 51 ~ 175
HT4 76 ~ 10.0
HT5 101 ~ 125
HT6 126 ~ 150
HT7 151 ~ 175
HTS8 176 ~ 20.0
HT9 20.1 ~ 225
HT10 226 ~ 250
HT11 251 ~ 275
HT12 276 ~ 30.0
HT13 30.1 ~ 325
HT14 326 ~ 350

*HT : High Temperature(C)

TABLE 4. Concept hierarchy for
average wind

Class Range

AW1 0~ 10

AW?2 1.1 ~ 20
AW3 21 ~ 30
AW4 31 ~ 40
AW5H 41 ~ 50
AW6 51 ~ 6.0
AW7 6.1 ~ 7.0
AWS 71 ~ 80
AW9 81 ~ 90
AWI10 91 ~ 100

* AW : Average Wind (")

o 10719 WE FEEen, F 5004
Hit E(average humidity: AIDE 10% 7+4
2 g7l dwtsteEl mE x2S vERIC

R 62 A=l dadAe] mE At
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ato] HERRSIT
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TABLE 5. Concept hierarchy for

average humidity

Class Range

AHI1 101 ~ 20.0
AH2 20.1 ~ 30.0
AH3 30.1 ~ 40.0
AH4 40.1 ~ 50.0
AH5 50.1 ~ 60.0
AH6 60.1 ~ 70.0
AH7 70.1 ~ 80.0
AHB 80.1 ~ 90.0

* AH : Average Humidity (%)

TABLE 6. Classification for the rage

of forest fire

Alg 22 Il s £ 2(ha)
g 30 o]
= 1~ 30
2 8 1 "%
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FIGURE 4. Main interface of prediction system
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