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Variable Selection for Estimating Population Using DMSP-OLS Night-time Image
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Dep. of Civil Engineering, Yonsei University

Abstract : It may be an important issue to estimate population of a concerned country. In this study,
an appropriate variable was selected to establish a model which fits best the relationship between the
night time imagery of DMSP-OLS and population data. Exponential model was selected which was
proposed by previous study. Accuracy validation was also performed for each variable extracted from
the night time imagery of DMSP-OLS. Consequently, the model showed high accuracy when applied
to the area of a certain amount of light was existed. However, further consideration should be necessary
when to applied other country or other part of regions.
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Fig. 1. DMSP imagery over Korean Peninsula.
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Table 1. Poputation of each administrative district

; A (9 1)
A7 2000 2005
ARG A 3,655 3,513
FREE 1,463 1,454
FAET 1,840 1,879
g A 2,474 2,456
A A Al 1,366 1,439

AR 1,485 1,461
oA 1,351 1,414
Q12 A] 2,466 2,518

HFw 513 531

AetEe 1,887 1,779
Aehde 1,994 1,815
AR 2,716 2,595
A7)% 8,938 10,341
e 2,971 3,041
AEE- A 9,854 9,763
EAPFHA] 1,012 1,045

(b) year 2005
Fig. 2. Night Time Imagery of DMSP-OLS.

—71-

AR Aol ofzt Gajol AEH drrl F
on o] 27& wF| YT 19954, 20004,
2005\ ARUHS AMEERAC S 2ARFA 0] A
1998 o] Ao 2o TUA4S 3l

19959 % AEE A 95ted 200087 20050 F5H
AR ARSI, 2).

5% o] §

o719l A-tatel s
Bo| Yyste Hastil e A
7}7“. o] §iAFo) et B2 AT
Ao VERFTtHTobler, 1969). ol Toblers=
& AMgEte] oIt 4 HEE AlFsEelom, Lo (2001
T Toblers] 9 AnE vigto g 4 (HF ol
QT 4 BA-E AT} ek,

¢}

=0 ALy
i *

3}

r=aPb

2% A]

T

o] 71 A, A g0 LA
P: I,
aotb: A A<

Apuile - up* A=
% Aol AAg
o a4 52003) £t oft g
2 A2l ol St Sik
7oz 28402 Agslas)
24 ndiz JAETH 3,
7] S18 A s Ao "‘3""5}71
ek WAt gk, 44e] A9, o
w gerab] A AREE 4 ol
of 212 F3t 5 AYshH 4 Q)
(3K Ate] Hold& 918l blog as o

FHomE A ()T AT #4 2YZ ol§

3
) ]

A
T
23

=t

Al
o

logP = bloga + blogA
logP = a + blogA

o714, P 1T AL B R, bot an AbeE Al



Korean Journal of Remote Sensing, Vol.27, No.1, 2011

B A e B, 4
g9 Yo} EAshe A9 AH@A), FFLA
shs S0 A, YA T27] olde] Wo
ke 219e] AAAy), B4 799 WA dju] Yo
Aghe 2199 BAg vER vehd Y Exu)A)),
94 7] ol "Jf-c, EEH A= F 5714)9] Wi

off dis) azejsglct. o] T €4 A7) o)) Wg 7}
< A9 1 78 E}F‘—} 23t deAng mE
Holl disl 7IEAE Asted 4zl sl B2= Bt
st

gHe, 2 Aold ARE b 5 94 27] o
ol EAsh= 299 WAL 71EAo| et Aaglo]
G| B2 oo it f4jo] Basich, o]of Zze) o
e g 7IEAE RSt 71EXE WA 2
Zof i3] YYEE LSSt olF, =28 4 =Y
T 7P A2 28 TR 7IEXE ﬂ% A+ 4
2 Aol ARGS9 371 ol FE B2
Hps A dFT W o8 =24 71EXE A
3to] QAT 24 2dl Aol AME Ach

M o
o 2

L

SEE

20004

35

3

)
26 f
/

L)
A
E
% /
1 \w
208 T T ey
a6 43 58 32 54 56 k2 60
b7t BN W T

3) = HIt

ol 34 Bde] H7H= Lo Q00)7F ARSRE B
Al @ 2PH(MRE, Mean Relative Error) B 2
QAH(MAE, Mean Absolute Error)& £3] 43814
on Z¥zk A (5)¢} 4] (6)3F 2t

MRE = . Z(i“A—F> 3
1 S Ai"Fl
- HEI i 6)

ok n: 3 37 1A 167H), Ay AR EL

Fe 34 3hi 2493 79

2, MRES] %9 MAES} 22 29 g BEsta
2, Nz P 9] 25 ol B8 T Holel} 2
A% 3% 3 B olRAA) kg 7R Aol ik

4. 97 2%

H g AL AT E o]0l MatlabS ¢]831] =
ZaHYE FYPslgon 4 Hpd ggt g7 23 B

(2)m > &

23 4 /
2 A,

13

46 43 50 52 54 36 58 50

o Ay A B

Fig. 3. Trend of accuracy within change criteria using MAE.
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Fig. 4. Trend of accuracy within change criteria using MRE.

—72-



Variable Selection for Estimating Poputation Using DMSP-OLS Night-fime Image

Table 2. Deducted model for population and accuracy
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logP = 1.647 + 0.340logA

MRE=-18.64 %,MAE=35041 %

logP = 1671 +0.661logA

MRE=-5.33 %,MAE=21.34 %

2000 logP = 2.543 +0.562logA,

MRE=-2097 %, MAE=5542 %

10gP = 3.565 + 0.240log A

MRE=-2043 %, MAE= 5534 %

logP = 3214 + 0.034logA,

MRE= -25.68 %, MAE= 58.86 %

logP = 1.742 + 0.320A

MRE= -2001 %, MAE= 52.57 %

logP = 1.400 +0.755logAy,

MRE=-4.29 %, MAE= 19.86 %

2005 logP = 2.546 + 0.554logA,

MRE=-21 44 %, MAE= 5430 %

10gP = 3.563 + 0.246log Ay

=-20.70 %, MAE=54.40 %

logP = 3253 + 0.024logA,

MRE=-25.79 %,MAE= 59.36 %
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