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An Application of the Genetic Algorithm on Population
Estimation Using Urban Environmental Factors
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ABSTRACT

The Genetic Algorithm has been frequently applied by many researchers as one of the
population surface modelling tool in estimating the regional population based on the
gridded spatial system. Taking the East—Hwasung area as the case, this study first
builds a gridded population data based on the KLIS and eAIS databases as well as
municipal population survey data, and then constructs the attribute values of the
explanatory variables by way of GIS tools. The GA model is run to maximize its fitness
function measuring the correlation coefficient between the observed and predicted values
of the 70 population cells. It is shown that the GA output predicted reasonably consistent
and meaningful coefficient estimates for the explanatory variables of the model.
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Aol gLt} U JpEAH] Supgte] 7] FRAEA FAGAAS AT T 9T
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TABLE 4. GA 37| :=HEgol S&es U dUHHSs A FHZEL
= GA /=3
BHEEA T
C. 0.558 0.558 0.557
o = _ A EES e A _GaHEH
1%} oX} 3%} 1xt 2Xt 3Xt
] 1.1 %3 0.012 0.008 0.008
317
1 Pk 0482 0.498 0.498 12 an 00688 0092 0092
2.1 A 0435 0435 0.125
22 &= 0.067 0.067  0.208
2 S| 0.067 0.067 0000 23 &w 0.000 0.000 0.133
24 34 0.463 0467  0.243
2.5 =X 0.004 0035 0231
3.1 A 0478 0478  0.059
3.2 FHAE 0220 0196  0.059
2| LA B A
3 |5 FAH A 0.008 0.000 0.000 53 SA 0166 0173 069
34 Z2HA 0173 0173  0.220
41 1£%=21C 0.698 0718 0.745
Z g 2|3 A A
4 A G9A 0.000  0.000 0.082 L2 ATA] 2R R TR
5.1 e/ Q=T 0.890  0.878  0.984
5 AT FEAAF 0137 0149 0043 5.2 MRTATFE 0.008  0.008 0.141
5.3 HAF 0.000  0.000  0.000
6.1 Ae 0016 0016 0.067
6 AeA SEA9AT 0373 0.349 0443 6.2 HARH 0416 0416  0.341
6.3 AFHIAY 0569 0569 0592
ol wl-g wusitts AMES thah o9l A3 FFEH L TAIEF) 0}1‘ QFYE X 3k {1
2 otz A, gtk ICY Afv 4ot A 54478 Aol Qo] GARFS] HAES A
S ol&st HEAE 7] W 5 Ul Fale o ZdRt =X %’5‘} T SHAIZ}
= IC7HA1Y 3 HIAIZk & o7t Q7] %2}13}. ol9} THAZIY] TFF SHAFNME
7 d 5 Qi FEAILA] APA A 4 ARZe] 2 73 FgdagofA] 2 AFoA
= I A7 dB8EA e wAolol o *WEP ABAG Qe Bt tekdt tha H3F
gk HAE7Ql o} A I} e Algo]  Sk=(multiple fitness function) & fEEo =
7 d 7teAdE MAE ¢ gl B A HA PJrkE 7 B8 B et v
I gAY, wE B AForE GAREY
A 2 AMA w2F(crossover) & Hol (mutation) 3
Huly Ao S F vl thsiete] Al
ATelA AARNT7INE GARES S8 8 WEsS woh Wdstd moAdo g 1
e, APsh AYWHTEe] BAANE v eIt AEE AAEHA F7) bwE] 2
) I A5Y Qe FEAAVE EEHATUL Fen 9S Aotk g 2 #HoNE B
3t o 2y 2 AREIOEAE EAIGE A dgea] AERor &8s GAYY 9e o]
A A7y EAek SES Aol Q1 9f AFSElE tiehz T RE FAMbHEEA
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Simulated Annealing, Area—to—point
Kriging, OLS % Stepwise Regression, 7)€}
Gravity Model & o} thekgt 71 &3] 4
SH AT 5 wig ov Qe AT 7
A7 2 5 dokar o AX

AEHor £ ATE Fd GARY &S
AslM = SRS FF A A Y BA A
el Ag7b ErHEevE Aol GAZIM
GISe] <AAIZgo]l dFZolgh= HHt I
GARFo] QIF-FHolet=7t B=AIEd 84 5
o] Al (problem) E°ll el 2743l (optimal

4
solution) & & F & wi¢ Bt s
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