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A Study on Extracting the Landuse Change Information of
Seoul Using LANDSAT(MSS, TM) Data
(1972~1985)

Abstract

In this study, we tried to extract the land-use change information of Seoul city using
the multiple date images of the same geographic area. Multiple date image set is MSS
72, ‘79, ‘81, '83) and TM(’85), and we carried out geometric correction, digitizing(due
to the administrative boundary) in pre-processing process. In addition, we performed land
-use classification with MLC(Maximum Likelihood Classifier) efter improving the predic-
tive accuracy of classification by filtering technmique. At the stage of classification, ground
truth data, topographic maps, aerial photographs were used to select the training field
and statistical data of that time were compared with the classification result to prove
the accuracy. As a result, urban area in Seoul has been increased(72: 25.3 %—'81 : 43.0
%—+'85 : 51.9%) and Forest area decreased ('72:39.0 %—'85 : 28.4 %) a@s we estimated. Fi-
nally, it is concluded that the utilzation of satellite imagery is very effective, economical
and helpful in the urban land-use/land-cover monitoring.
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A ] out AFQ ROk B ol e} B AL &
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2 9% H BE o] &8l geographic infor-mation
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19720 LANDSAT 13%7} 2Atgl o] %, MSS9}b
T™¢] dlolebe EXol&% 24 9 EX|o&Ae)
ZAM) da] g8-5o] gtk 70309 4¥H A
of ojo] ¥ AT/ AFY Iy %, 9t
ATHEgE BA SARS brightness leveld} A
EXHEL gAd 3 97 (Floyd M. Henderson,
1983), =Al ¥ el EXolgx ZALE 9%
TMz} MSS dojete] H7HDavid L. Toll, 1984)%
o] low, 80t Fulol EX0] &8 Fo| mul
titemporal LANDSAT dloelg A}-£3F -7 (Peter
O. Adeniyi, 1985), TM, MSS imagery$} SPOT
simulation imageryZ® XA] monitoringel #-&3
A+(Robert N. Colwell, 1985) %Ol At 218
I HIoe BEXFHEE 35204 classification
differencing®} image differencing2 W% d7
(Kuo-mu Chiao, 1987) @ £A] A HAFS 43R}
B, 8AE, Rdgos EAF d7(James A.
Henry, 1989) & 1% #%& dA77 Yo gk
ol M= 19840 LANDSAT MSS dHlolgld] ¢
& AMEA =AY Wale] FEd BE AL
F3)E ¥R 524 2 XNAAFE 9% AT
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A4 diolel BA7Ie @3 AF(ULUE, 1985),
AHAY ] EAo|§RFol Zoix TMz}t MSS dl
olete} Hm(¥bE £, 1986), ERAYE F4E ¢
% bitemporal classification”] ' #4-(8l91 %5, 1987),
filtering7|' & ol8% M&A EAo|4RB(UE
Y, 1987) B9 A7/t AYFHo), EXol AL ¥
ofell B3t dejr}A sgEol ATAEHN )
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A g 99 AMEA AR THILEA
TMe] 7% % 748981 pixel, MSSe] 44 % 186976
pixel2 T Jon HA F WAL o 608
kmolth, EXjo]§ AHel Ad #HIHEE A%
image data set¥= ThS ¥ 134 gk
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2], image processing, classification A& A
TF 2HE olFo Ut #F BAY o9 =
A o)} ALg Ml Alo]Z 23} image pro-
cessing HFoA ZFH }E FEo] Utk AE
EY TMY dlolel 3¢ 30m A4eEL sAnz
MSS dlojelel vl& noise’d W 7}eAle] i EX
ol§EF 544 filtering 71"-& %3] smoothing
£ 3 & "ol lerng 3x3median filterE o)

43l A E T A Folh

EY & AFdMNE 218 o8 AT o
A HAeo) WY(KA Band MA, filtering $)&
Tl Zt imagee] EX ol EFE AYWsAL
& WHED Computer A & e 97 At
A7 AT 243 A2 A (Image Process-
ing System, M-30D)2 o|RojH o0} image pro-
cessing A& Y-FAR(1/5000~1/2500008 H=
3o 25 JHE P4 sk

1. 4 LANDSAT SYSTEM

LANDSAT SYSTEM 914 Systeme =3 z¢
HALE B3 og NASAG oj#f 19674 g AY
o], 1972 74lo] LANDSAT 157} @AEI ).
3 F EEZA 550 WAlEAen, 1 F 4,5
3 o] dA g5 Foltt 1~3F 7R o] HAH sen-
sort= MSS, RBVol1, 4, 53¢ MS8g} TMe] &
Ao} ok #H 29 LANDSATSY F8 g9
et Atk ‘

(1) MSS(Muliti-Spectral Scanner)

LANDSATS] MSSE A% $4o7 1853km
o ZQ ARE A&FAse sensoro|th FAle
AER3 oste] 94 g HBow Pa}

¥ 1. image data set.

ALg- ©lolE} gA 94 B3 dA Path-Row AH-(#H) Band
MSS LANDSAT 1 1972.10.31 12534 4,57
MSS LANDSAT 2 1979.10. 4 12534 57
MSS LANDSAT 3 1981, 7.31 12534 467
MSS LANDSAT 4 1983, 922 116—34 57
™ LANDSAT 5 1985.1021 116—34 1,47
¥ 2. LANDSATS| g
1 | 2 | 3 | 4 | 5
A= B4 Sun-synchronous
B S| 2/7/72 22/1/75 5/3/78 16/7/82 1/3/84
T EAHAY 6/1/78 25/2/82 7/9/83 2/83(TM) -
AHTE (km) 900 : ” 705
15 A 2 (B 1032 ” 988
HAYFED 18 16 ”
HEFHAZ (09: 0GR ” ” 09 : 450K whef %A)) ”
g o4 4 A MSS, RBV MSS, RBV MSS, RBV MSS, T™M MSS, TM
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B 3 TMg| bandl M4

band number | ¥BtH(um) | spectral region application

1 045-052 blue B&og Bipyol glens At 49 mappingd] ol &5 A4
ocuRe EYs §d, EXo|S¥H FAE {-E8ich

2 056-0.60 green 7AX B8 2 HdgAgo] JHE % Wildelng A BEF 4
B 9} & B4y sed #8800

3 0.63-0.69 red chlorophyl& 44 dol HA Jong gy vagxgse] gy
7} Azg B ople AEEHULY FRE SHesth

4 0.76-0.90 near IR biomassT-48F Ao H-88 9 EYH 28, S97 $99
e s vehdch

5 155-1.75 middle IR g3 g% FEEFE FAshed f430 =¥ FEozH
H &g yssdE f8sch.

6 1040-12.50 thermal IR | 489 stress® 4, E%e] FE 28 ¢ 4EF A=HY + &
.

7 208-2.35 middle IR otMe) 2/ % 234 WaANY F¥EY 3 NFEH mapp
ingoll f-83hch

o, 18]9) MFoz e sguge] 24z 6}l
o] EAld FAl¥rh. LANDSAT 1, 2&5¢ MSSe
7, 2394 999 409 HFANE EF 571
bandE R4std o, 19799 3¢ AR f80]
2= ek

MSS¢] band 4, 5, 6, 72} IFOV(Instantanecus Fi-
eld of View)¥ 79x79meo|d, band 8924 ¢] [FOV
= 237x 237 mo|th o}l band 4, 5, 6, 78] FA}
= 621Q] Al PR, 139 FANI} 474
mE 53, band 3 |QA] 2€1¢], & 47T4m® Hrh

(2) TM(Thematic Mapper)

LANDSAT 4, 559 MSS9} TM Sensor?} ®
Aol ort, TMS MSSHl o HolA A
# Sensorojth. TM2 771¢] band2 A=A,
band 1~3& 7}A|3A 99, band 4= ZH M 4
o, band 5~7& FH o FY, band 6& B9
M 9o 4] ArtA EXHo dREE A
so] ATHE 3).

E5 TME MSSHT sj4ddo] 260] g¥ 30
me] Ft gL vl

2. Mx2| oy

1 3oA BEo] o] e 3/MdS wloeR('79,
‘83 Holebdrh AE dnz sigla AA ey,
image processing #AolA 7]HY FAIE AAE
AXA = B=R o] =EoME 85 TM slolete] A
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E 4 ®Mx2| 35e] flow chart

l Rediometric Correction ]
|
I Study Area Extractiun&Refuruauiug—]
|
I Selection of C.(.P. ]
|
Llnput Longitude & Latitude of C‘C.F‘]
|
l fffine Transfermation ]l
I
[ Resampling by Bilinesr Interpolation 1
|
I Polygon Tigitizing ;

END

R} g o2 go] d7WYE At B &
TFolA Axelye] EEEE ¥ 49 ¥k
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AEFHAe] =g EV ATE BEHY o A
o} 7ix EAd 9% radiometric distortion}, 9
Aol Axu Ao WE, AT A Fol uta
geometric distortiono] A7}A ®ck

24 e] FAAo e radiometric correction®}
geometric correction & A 47134 (GCP : Ground
Control Point)& o]&&% &2 System BA-E
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Aot Y23 EE HP(scene LAY )A| Ak gt

D A2 4%

3 ZFA9 1/26000 AYxAM ZF GCPE 43
1, FYEHEE 7§ ¥ ARAEE fibelo
1 Pixeld A4AAE vigozs A2e HFU, V)
& 2333 ol § Imageolrel HE (X, ) ¢
EAR <=

GCPe Imageddolls A12t4, F7H3 ¥sirt gl
o] #418 FEEE A & nd, ArkAe BAE,
Bag-54, Bolg 72E F& HdAYUrCh

(2 #y ¥

574 #HEARNE F Affinedi @& ALS-
k.

U=Hfxy)=a+bx+cy

V=g(x,y)=d+ex+fy

o] W 679 PIRAFE HiAFHA <8 &
S, HFHo YA, & vAA, FH9 &
sl 9 Y39 Phgone oF Fo o

¥ 5 J|3=yda

AFFINE TRANSFORM BY 1.SQ METHOD.

INPUT CP FILE=TS810GCP

TRANSFORMATION PARAMETERS:--
XX=x-2121+0980x X+0.204 x Y
YY =-83272+-0204 x X +0878x Y

GCP INPUT/OUTPUT COORDS & ERRORS(PIXEL)

658 42 523 215 0.199
344 584 244 418 0.355
916 276 742 0 0.066
182 1024 175 881 0.144
300 874 260 710 0171
1178 876 1121 533 0230
156 202 0 170 0518
404 339 253 165 0.284

RMS ERROR =0249

INPUT FILENAME=TSEQO16

OUTPUT FILENAME=TSEQG16

4 CORNERS COORDINATES (INPUT/OUTPUT)

10 10 00 1375
10 856.0 1743 9735
6740 856.0 8340 836.4
6740 10 659.7 04

CORRECTION PARAMETERS:--
XX=29005+0978 x X +-02M4xY
YY=x-1337+0204 x X +0980 x Y

OUTPUT/INPUT COORDS

10 10 208 -1326
10 9730 -168.3 8202
8330 9730 6452 989.7
833.0 1.0 8433 389
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3 5% ‘81 MSS djole}g] 7]3t Ry FHEA RMS
Error7} 02490|7 670e] wlx]|Al gho] FA|=|o]
itk

2 2 Resarmpling

7180 Fd imager AANHo 2 WHEHS
ov2 BAE images) 2z} pixelgt§ ¥ imagedl
& o} Aud AjAot FHch

#.5) 2o]i= Nearest Neighbor, Bilinear Inter-
polation, Cubic Convolution?]®} %, Ex|o]&8##
oA 713 HYY Wyes F#H bilinear inter-
polation& 4 A 3+ ok

olt, RAE image?] pixel gt& BA87] A8
o] pixelo] dHgl+ ¥ image® 4 pixelghte]l A=
of & 72U T o] ey AW
Wiolr), o] WU & image® Jehii 7|8
¥ o er AFEAY DNel A soe ad
A 33 pattern BHoe A7} AP $ v

7181343 resamplingo] B9 ¥, tA4RYE
S HA&A WA TR digitizingsHE
th o]y EXol§ BFE JYT H, HE&A FA
A8 vlag & JEE 57 st gy
o 29 dolehs 5% AYAF]= TFo|t)

3. Image Processing

Image processing #AolA Fasle AYL o
&9 Z2.

O 4754 9 data ¥ GE EF classe]
Gk

@ FFMNA, A%, HNZAL 5 53 training
fielde] XA

@ band?} correlation $&d 23] EFAVE
& &3t A7EH RES band HA

@ % Y= & ¥o|7]98 band7t JAHMulti
-Band Method)

® data EAo| we} smoothingo] R ¥ A4
filtering

3 18R Class Y Training Field &%

57 715 class 48 23yl 98, dole}
g A Ryges EFh= 71H¢ Cluster
Analysis& 288 A3}, 16714 classBE§ 7} 7%
A HTM).
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a2y MSS] 3% sj4go) Hojw, B3 72
W dlojgl A% ujx4 dojele]BE correlation
ol ¥0E% olg 7|FoE UE dYojugEd va
371 Y8l Sclass(RA1Y, 49, 4, 44, Y
ZDE BY8 class® 4% 8} ch,

Class& 4483, A¥E, 3 2 84 =
AL vl o 2 7} classol| tht training fieldg A
Aalgch o training fieldy $4Y classZ By
€ AY9E imageiolr] F&8lel 1 DN(Digital
Number)& 7|08 3} classs #79 AFE
A AO|ER o] training field Mo 2H AY
Eo] ) g8ke ul¢ A0k

3 2 Correlation #&3} f%& Bard M

Z} class?tel EE =& golv] 9t 743 &
Q) bandE 4174 3tejof iz, image processing
o AeJM ALg band 7t BEFE A¥Ee §
A5 A)5, AM4 band 71 VIR @& A9 2818
H & 4o B 2~471¢] bendE 2¥-sth &, A}
£ band4 2} class?7t Ee%e] BAIE AFFE =8
(2H2 %, 198D A 4709) bandE o8& B¢

Coincident Spectral Plots.
FILE NAME=TSLF 1

E 6. Correlation 3 EH|XI2

Mean and Covariance Matrix of each Classes.

CLASS WATER
741 306 0.95 04
108 0.95 052 002
41 004 002 017
CLASS URBAN
&5 507 293 257
A4 293 806 972
364 257 9.72 22.66
CLASS CROP
785 061 055 061
53.7 0.55 711 -178
293 061 -1.78 258
CLASS FOREST
65.2 181 364 231
477 3.654 5595 2095
198 231 2095 12.19
CLASS BARE SOIL
1138 5781 6.54 92.78
64.2 6.54 429 896
612 92.78 8.36 16881

CLASS MEAN ST. DEV 0 20 40 .8 100 120 140 160 180 200
WATER 7414 175 *M*

URBAN 85.52 225 =M

CROP 7850 078 M

FOREST 65.17 134 Mm*

BARREN 11383 7.60 hhand " At

CLASS MEAN ST. DEV 0 20 4« 60 8 100 120 140 160 180 200
FILE NAME="TSLF 4

CLASS MEAN ST. DEV 0 2 40 60 80 100 120 140 160 180 200
WATER 10:81 072 M*

URBAN 34.35 284 M

CROP 53.73 267 M

FOREST 4767 748 bt " haad

BARREN 64.25 217 *M*

CLASS MEAN ST. DEV 0 0 49 60 80 100 120 140 160 180 200
FILE NAME==TSLF 7

CLASS MEAN ST. DEV 0 20 4 60 8 100 120 140 160 180 200
WATER 408 042 M

URBAN 3642 4.76 M

CROP 29.32 161 M* Mt

FOREST 19.77 349 M

BARREN 61.17 1299 s b aind

CLASS MEAN ST. DEV 0 20 4 60 8 100 120 140 160 180 200
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BEE7 7% %oy 37 bandE AME-3 A
o} A9 wisld i, A A& M § o 27] band
E A143ke ASE adH ot

E dPdde ¥ 3 E 4914 viebd MSSsp
T™Me] 32 band $ Exjo}§ #Fe 714 H{H
band@ AAYstod filtering”| & o188l A3}
%t} Band?Z}l correlationi}t ¥Ezg ¢ £ U=
AEF AAAHQ AL coincident spectral ploto.g
A ol Z bandH 2 training datao] 3} class™s
PR ERUNE =2 e Aol

3 3. Fittering

B A7 = 54 pixel2) DNo| 1 pixel 3+9] pi-
xelE9] DNto] Ao we} ¥ @ =] spatial filter-
ing &, EXo] &£/ 7% BN 3x3me-
dian filter@ TM o e}e] X-§-A| R cH( £, 1988).

MSS djolele] 3¢ #4Ee] o Omolng &
AX DT o] FL& Ao} ARA Yol B
Ao) Yeh]E 44 olu] smoothing k& 33 U
<7 thEgith AT 49 30me) ™Md olEly
3¢ vina AI9¢ S 9€ 4 e 3
o] g)x]utl, 2o} W noised} WA, EX 9] 2z} class
E A dolgy) &8 BAME JEhiE @3
o glong ¥AXY Exo|4 #Hel A spatial
filtering & B8 smoothing$ # 2 Wars} Uk

o] median filters] f2]& A2] g9 pixel
gEo] A7) Fo 8 WdHe, I FYUeE 34
pixel gko] A#hAlE Holt}

o]#]# non-lineal operation®] H¥E isolated
noise7} AAHIL il ZaHY classtt A

T & REFAG filter27)7) AXNE O @2 %
2} 24 & noises AAERAT 9 diolel ¥WAo)
felg + Uk

4. CLASSIFICATION

4.127|%e BR®
5 7He 3A uol, ground truth data®

o] 8§38l supervised classificationi} ©]& o] 83}
A @ unsupervised classificationo] ltd. Awk
A Yo AEshd o g
Minimum Distance To Means
Classifier
Parallelepiped Classifier
Maximum Likelihood
Classifier(MLC)
Unsupervised Classification —— Cluster Analysis
4. 2MLC
g 7kA] 71ME £ MLCx training fielde] ¥
I vector®} covariance matrixg A4 X #g
LErg o838t Z pixeld #8o] 71 w2
class® EFsle WHogx H3A At £x7]
wol e /ey HEE WX Hojurz
EXol g R o] & ¥F AYY L 23
FoloAe 7 Aok ¥ AP E 7 im
age® MLCZ 3x43 o= si43art

5 ZRdY 3 B

5.1 @yadisiol =@
‘o] 43} FL- image processingS E& ¥ 74 2

Supervised
Classification

7. ERaNet BAXRS vl

ERYE | = A 9§ & B ¥ 3 A | 4 = 5 xi
g 2R3 | $AE | $REH | FAAER | BREH | BANE | BFUY | $AAR | 252 [ EAAE
724(84) | BB | 294% | 21% | 137% | 24% | 235% | 300% | 384% | 112%
MSS 1539 km? | 1842km? | 129km? | 858km? | 1363km? | 1475km?| 237.7 km? | 2006 km?| 67.7km?
724(109) 00% | BAF
MSS 2431km? | 2004km?
724(79) | 4B0% | 428% | 45% | 96% | 159% | 172% | 332% | 04% | 4%
MSS 2611km? | 2685km? | 272km* | 60.1km? | 968km? | 1076km?| 1076 km? | 2020km?| 204 km?
723(9%W) | 468% | 427%
MSS 848 km? | 259.7 km*
724(109) | 509% | 467% | 39% | 103% | 132% | 135% | 284% | 206% | 26%
™ 3150 km? | 2827 km?| 235km? | 624km? | 802km?| 815km?|1728km?| 1788km?| 160km?
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38 1. EREEe] dUHN ez,

o] 57 Ee Mg EXolg Ao g AW
Wzt 222 s
o] FollA FAAR & JFAY dlojgl FH
57349 714 A A7) EAQAAIEE E
g2 g Aot
7| BEAG) FAAEE vmgd oA
Fo1g Ho] B7HA Uk
@ 4234 & o, 3444 dielgtg ol &%
Exolg 4R HEL 2|Fo| WVALEEA ] 9%
land-coverd] g Aolv, BAAE L land-useo)
ng AgHee zo)s} vk
*land-cover : A FE ol EASL e AFAE
{ oivt A, EXE EA(UE, Fc)F o
3 B2l ANE JehiiE A
*land-use ! A F A BB Qv EXHEE
3, AFAE Fo| 284, AlEH FHolA of
A oj I JYHE e Al e A
ABEH, T2 Aux|YgelglE land-coverSH
oAl My k] 2 &pAo] &% land-useFZH M= F
¥ £ FEUPF E 4 Aok
@ A71Hez AFSNAUELE HEF IR/
of A& U= FAANEE T AL A9
E7Fssich
A EEW, 744 ZAGelRR shE 7312318
7o sl 2 old 1dESd T ARE A
g3tk onjojng, A8d g4 uolet
Aol ghivis Bobgsit. 3 e Ay
AMY zolrt Y AnR, EAAZANG v
g 4 glgx weEn,

- ]w,.

) BAEHY A1 EFe FYA, F444,
g, ¥ACH, & 71ED) Yok, HHEF, £,
R, ¥4, 44, B4, 718 59 land-use BRE
5ol AL AFAAvolE BRRE BAY, 59, ¥
AR, 4, YA F9 land-cover EFHE Fof 3l
t}h ol& ¥F class@ A A BrlE opifER
WA A F Hell o¥ BY27} velE 5
of gich

4E Fol, EFEAA wo|T Eo] Ve
© VAMEEA 8 oo MEH e A
FAe] B g ook, FAREAAM 8HH &
&, 2 FEA9GEYE, § PE XgHEs 99
A JEdrt

@) 7 794 784, 83 Hojel= x| 83 231
F(1984, AAF) LEHAY HoBA EAY
Rl WslE 243 dmns] g Fxeiq
t}
(5) BARB(EAEANA dEHE MEA 8
A WAl a7} vira(d ; 79ddle 627.06
km—'84d o= 60533 km?), Q1 FHA dlojel BH
kg ANE e dAel Y e B 608 kmig
7Eo 2 sk

olAbul o] BFS 1 wlarl By F, Zzhe
FRENE A3 o2 displaysl Btew, o
Aol oj¥A AHEINE AGH LR BRIV es
A k7] g8 7281, 81d—-85, 729851
o AduistR &g &8 idrk

o] digital image poocessing% 8}7] W&ol 7}
% Aoz 7 classe] DN9| Afol8 Wxde
Hwste] 2 sx)glo] W3hs AL 33 U
71¥elth

B =80 HRE Fdst AN Fg
g WstgEe o 2ozl 7, 8 9)

O BN A I EAY-ENH g 2§

@ F£9 A 2N olW AH-EAlY
oz ¥s

@ =@M Y BAH-EAI7L old AHom
3

72~'81Atolo] EXolS¥HE BY udy #
o},
Q) A 727, #eby, 82E, F¢E, 23
& o BEAlY o R o] WA FmaA o,

A AR
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@) g E, AlFE, =HF 94, 3 4o
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