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A Study on the Geometric Correction Accuracy Evaluation
of Satellite Images Using Daum Map API
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Abstract

Ground control points are needed for precision geometric correction of satellite images, and the
coordinates of a high-quality ground control point can be obtained from the GPS measurement.
However, considering the GPS measurement requires an excessive amount of time and efforts,
there is a need for coming up with an alternative solution to replace it. Therefore, we examined
the possibility of replacing the existing GPS measurement with coordinates available at online
maps to acquire the coordinates of ground control points. To this end, we examined error
amounts between the coordinates of ground control points obtained through Daum Map API, and
them compared the accuracies between three types of coordinate transformation equations which
were used for geometric correction of satellite images. In addition, we used the coordinate
transformation equation with the highest accuracy, the coordinates of ground control point
obtained through the GPS measurement and those acquired through Daum Map APl and
conducted geometric correction on them to compare their accuracy and evaluate their
effectiveness. According to the results, the 3rd order polynomial transformation equation showed
the highest accuracy among three types of coordinates transformation equations. In the case of
using mid-resolution satellite images such as those taken by Landsat-8, it seems that it is possible
to use geometrically corrected images that have been obtained after acquiring the coordinates of
ground control points through Daum Map APL
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(b) K 3 151014

(a) K-3 141025
Figure 2. Panchromatic images of KOMPSAT-3

Table 1. The properties of KOMPSAT-3 panchromatic images

Content Description
K-3 141025 K-3 151014
Acquisition Date 2014-10-25 04:25 UTC 2015-10-14 04:34 UTC
Image Type Panchromatic Panchromatic
Map Projection/Datum UTM, N, 52 Zone / WGS-84 UTM, N, 52 Zone / WGS-84
Bits per Pixel 14 14
Spatial Resolution(col/row) 0.75m/0.81m 0.68m/0.73m
Satellite Altitude 688.77km 688.86km
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Figure 3. Panchromatic images of Landsat-8

Table 2. The properties of Landsat-8 panchromatic images

Content Description
Landsat-8 130 Landsat-8 146
Sensor OLLTIRS OLT_TIRS
Acquisition Date 2015-05-10 05:03 UTC 2015-05-26 04:38 UTC
Scene ID LC81150352015130LGNOO LC81150352015146LGNOO
Image Type Panchromatic Panchromatic
Map Projection/Datum UTM, N, 52 Zone/WGS-84 UTM, N, 52 Zone/WGS-84
Spatial Resolufion 15m 15m
(Panchromatic)
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(a) KOMPSAT-3 satellite image
Figure 4. Example of selected ground control points
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(b) Daum sky-view map

Source: Daum 2016
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Table 3. Coordinates of the ground control points in the study area(GPS)

ID N(m) E(m) Description Note
1 416703.3061 250108.0064 forked road
2 417552.1831 253223.6974 forked road
3 415967.9599 246906.6157 The corner of the end of the bridge
4 416747.1060 247170.0286 forked road
5 4169184117 243531.2201 forked road Ground
control
6 419819.5990 242645.5508 forked road points
7 422983.8316 242846.2394 forked road
8 424933.1443 251590.1906 Corner of the paddy path
9 419146.8728 252840.6359 forked road
10 421685.9567 247712.8686 Corner of the parking area
11 417053.6877 247051.8401 forked road
12 415926.5577 2441420583 forked road
13 415556.7405 243885.5024 forked road Check
14 | 4160628074 244616.6230 Corner of the tennis court poﬁfts
15 422423.9673 241986.1102 forked road
16 421512.1461 241673.3233 The corner of the end of the bridge
17 420744.5272 248530.9848 forked road
Sl QIT} O|& o] g5lo] WEY A& AI&SEALY, Table 4. Mean and RMSE of coordinates obtained
2 AJoIE Bl mHIA Qolkfe] Ofte A STieipt 2 Via the Daum Map API
= = ID Mean(m) RMSE(m)
12 0] s ) H
OfoA] 2% 11 QITh TSt Daum Map APIQ| 7t [N | 16702808 0507
o] Bl Daum AEE S0emT FEAME H E_| 2501094142 01%
- } ) - , [N | 4175536854 0.239
1:5009] £&O=F Al&stal Q0] BIA} oh= AlEes E | 2532249391 0.181
P = = N 415967.4378 0.184
Daum Map APIZ E3]l ZEsli=AB=HLUHE E N 416746.4678 0.227
pATts e FISSt= SEE BUES S 4 e [ 2471703917 0.025
off g FSol7| tigol Aldsise X0l wet 5 | N | 416917.7002 0.155
— — = E 243531.6391 0.115
FheZH et 4= Lo, 0= i 715 TFEollA] A8 6 N 4198205203 0.204
7= ZHOIEI0] OF}E B 2= 9Ir} olst @ k= S10] E | 2426481542 0.159
= 7HRIAR] QAR & 5 QI Ofefet Ak 7 [N | 4229832478 0.042
O] B850l AT o= §I7] Wizl @AFE 45} E | 242846.8067 0.225
- - - e = - N 424932.8378 0.235
st7] a2 AE™EE 10814 FEstal dsh 14 8 E 251590.7941 0.115
S A L 108K == KA =R Rl N 419146.5354 0.151
= 7%/51\ ]‘ Table 4+ 109] = ‘l'] =2r 7;] 071‘1"_'."1:1 —L]'-LL 9 E 250841.4165 0.204
9] Bt HAAlEERARE AFESH ZT0ICT, 10 N 4216884603 0.262
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Table 5. A result of the geometric correction using GPS coordinates

Check K-3 141025 K-3 151014
Formula .
Point dX(m) dY(m) dL(m) dX(m) dY(m) dL(m)
GCP11 1191 -0.925 1.508 -1.265 -0.399 1327
GCP12 1.235 0.273 1.264 -1.032 -0.600 1194
- GCP13 -0.649 1.352 1499 0.449 -1.807 1.863
g GCP14 -0.724 -0.651 0.974 -0.397 0.671 0.780
§: ;3,; GCP15 -1.308 -0.549 1419 -0.105 0.943 0.949
%“- ° GCP16 -0.593 1.363 1486 -0.071 0.679 0.683
> GCP17 -0.595 0.843 1.032 -1.437 0.073 1439
Ave. 0.899 0.851 1312 0.680 0.739 1176
RMSE 0.949 0.930 1.329 0.854 0.894 1.236
GCP11 -0.652 1101 1.279 1.342 0.728 1527
GCP12 -0.482 1.328 1413 0.383 0.883 0.962
- T GCP13 -0.968 -0439 1.062 0.438 1.239 1314
g ‘%— GCP14 -0.143 -0.859 0.871 0.222 0.869 0.897
é“ %_ GCP15 1.285 0.262 1311 -1.140 -0.325 1.186
g’- ;; GCP16 1541 0.102 1.545 -0.628 0.108 0.638
- a GCP17 -0.190 1.026 1.044 0.548 0.001 0.548
Ave. 0.751 0.731 1.218 0.672 0.593 1.010
RMSE 0.900 0.849 1.237 0.773 0.729 1.062
GCP11 -0.762 -0.212 0.791 0.354 0.921 0.987
GCP12 -0.357 1.248 1.298 0.394 0.639 0.751
J— GCP13 -0.526 -0.663 0.846 0.583 0.869 1.047
% "% GCP14 0.011 -1.094 1.094 -0.084 0.642 0.647
% é. GCP15 1.189 0.809 1438 -0.435 -0.243 0.498
%“. w GCP16 -0.476 0.539 0.719 -0.444 -1.301 1.375
5 d GCP17 -0.780 0.706 1.052 0.888 0.555 1.047
Ave. 0.586 0.753 1.034 0.455 0.739 0.907
RMSE 0.680 0.818 1.064 0.508 0.800 0.948
0.147mo] sigohs @AV WAGIICE Daum Map & Ol&510] AHESIICL
APIE S3ll F58H 10700] K171 Fhte 218
9] 7ok d oAl 108] FIS5S 31e] Hakgte 3.3. KOMPSAT-3 Q|/ddAlo| 7|51HA
affine HZHA] polynomial 2x}F HHEHA] polynomial 3
At g0 A Eslon, Hethls Saff 7ot A 33.1. GPS X&E O|&%t 7|5t H
H A0 A= GPS SEE Sofl FISsH AAK AEE 10709] R1e7IEElol thell SIFolA GPS
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Table 6. Results geometric correction using coordinates obtained through the Daum Map API

Formula Check K-3 141025 K-3 151014
Point dX(m) dY(m) dL(m) dX(m) dY(m) dL(m)
GCP11 1.358 -2.185 2572 -1.774 -2435 3.013
GCP12 1.013 3.783 3916 0.727 -1.588 1.747
g GCP13 -1.928 2.948 3.522 2.686 -2.640 3.766
gh o GCP14 -2.200 -1.194 2.503 1.075 -1433 1791
§ 3 GCP15 -2.147 -1.563 2.655 1.835 1.726 2.519
3 ® GCP16 -2.363 1.458 2.777 3.084 -0.989 3.239
S GCP17 -1.855 -0.971 2.094 -1.430 -0.912 1.696
Ave. 1.838 2014 2.863 1.802 1.675 2.539
RMSE 1.892 2.227 2.922 1.963 1.784 2.652
GCP11 -1.498 -1.461 2.092 0.369 -2.037 2.070
GCP12 0.849 -1315 1.565 2.351 0.996 2.553
g 'g_ GCP13 1.456 0.910 1.717 1.048 1.230 1.616
a e GCP14 2774 -1.913 3.370 1.207 -0.912 1.513
% %- GCP15 -0.703 2.639 2731 0.983 -2.161 2.374
=5 GCP16 0.828 3.485 3.582 0.664 -3.896 3.952
S 2 GCP17 -2.249 -3.151 3.871 -2.001 -1.010 2.241
Ave. 1.479 2.125 2.704 1.232 1.749 2.331
RMSE 1.648 2311 2.839 1.395 2.013 2449
GCP11 2.018 -2.304 3.062 1.266 -2.109 2460
GCP12 -2.073 0.247 2.088 2.234 2174 3118
g 'g_, GCP13 -1.403 -0.962 1.701 0.728 2.533 2.636
2's GCP14 -0.405 -3.014 3.041 1.193 0408 1.261
% §. GCP15 1.189 2.252 2.546 0.698 -1.672 1.812
2 :—: GCP16 2.975 -0.731 3.064 0.018 -2.791 2.791
S 3 GCP17 -1.303 -1432 1.936 0.326 -1.145 1.191
Ave. 1.624 1.563 2491 0.923 1.833 2.181
RMSE 1.791 1.814 2.549 1.143 1.988 2.293

K-3 151014 Table 7. The value of the difference between

® GP5S ®m Daum Map AP

the RMSE (unit : m)

i Transformation K-3 K-3
E equation 141025 151014
- :: affine 1.593 1416

0. polynomial-2nd 1.602 1.387

o0 g 5 =z polynomial-3rd 1.485 1.345

151014 image
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Transformation formula

Figure 7. RMSE of the geocorrected K-3

XMO 2 E™E ) H46d M2=. 2016




Daum Map APIZ 0|23t 2| M H

Aol 7otey Y 9ot

Table 8. The geolocation accuracy of the geocorrected Landsat-8 images

Coordin- Check Landsat-8 130 Landsat-8 146
ates Point dX(m) dY(m) dL(m) dX(m) dY(m) dL(m)
GCP11 -3.705 17.595 17.981 26.490 -18315 32.205
GCP12 15.945 2145 16.089 4.440 16.080 16,682
GCP13 19.635 0.930 19.657 -21.720 0.795 21735
GCP14 4425 14130 14.807 2130 -7.035 7.350
GPS GCP15 15.480 7110 17.035 1740 -13.890 13.999
GCP16 1935 -13.230 13371 9735 22485 24,502
GCP17 -0.990 13.935 13.970 -7.500 -3360 8.218
Ave. 8.874 9.868 16130 10536 11.709 17.813
RMSE 11448 11554 16.265 13.896 13.907 19.660
GCP11 -3.705 17.595 17.981 26.490 -18315 32.205
GCP12 15.945 2145 16.089 4.440 16.080 16,682
GCP13 19,635 0.930 19.657 -21.720 0.795 21735
Daum GCP14 4425 14130 14.807 2130 -7.035 7.350
Map GCP15 15.480 7110 17.035 1740 -13.890 13.999
API GCP16 -1.935 -13.230 13371 9.735 22485 24,502
GCP17 -0.990 13.935 13.970 -7.500 -3360 8.218
Ave. 8.874 9.868 16130 10536 11.709 17.813
RMSE 11448 11554 16.265 13.896 13.907 19.660
3.4. Landsat-8 9|44 HAlo| 7|6l H SIFoA] GPSE Eall FI1SE FIEE 7otEAsHY
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Map APIE E3}| F] %%1 10

o|gsto 7lstEds

9| ZletEoll=

GPS

S7IR] ZHE HEkA]
A7t =7 AEH polynomial 3R}
5l0] 7IetHE S +3sIRACE =8 7]k
Qeto] dete= F

=22 B

o= o

1o
Da)
2
N
:

o
O
(2]
FH

01|
Ol
32
2
Q
=)
o
%]
T
co
Y
[0 0%

ZIEE O|E510] AMESlRlom, AHEE
83} AT} 9370 ARRE Landsat-8 $143
15m9] ZBIAEE LIERNH, 2Xk= m

ERARACE

0{‘;
B}

o
oo
R ]
o

A

b Hl o2

o
R

b
1o

o

]%T

S}
o
=
@

rlE
S'H

?li Lt

ArE 247} 16.265m, 19.660me] HHASLRXE L
ERHQIOH, 0= TPdthe| 21,0844, 1.31124dlo]]
SE5h= @AJOITE B=5F Daum Map APIZ Ed FI5
AR Z 7|5t Fealol k= 23.856m, 21.687m
O] BAlE RS LIEIQIOM, 159084, 1.446
/do]| stz 2AfOIT

KOMPSAT-3 91d8e}0] A< 271 #3515 W
Hofl whet 22Ol i AlE2 AN AJojE |
RAILE, Landsat-8 21840 AL0= 0594 O]
LO] RPOIE LERRO, 27FA] R O = FSE KA7]
FH0 AR 7ot EsH Gt 7o) Al EL @A
Alojo] IA] ZFEe & 4 AAUCL

=13

Journal of Cadastre & Land InformatiX Vol46 No.2 (2016) 193



0|42 - o|ZH - ZEf2 - =714

4 A= UHshl polynomial 3x}F HEHAES O1&510] 7[otH A S
HEIQICE GPSE Saofl FISTSH ANV IR S
H o0k -l GPS S Sdfl FI5¢! AIEFE = 184 Q|9 B AlEARS LIE
RA7ZEA 9] 579} Daum Map APIE &8l F|S6t W213], Daum Map APIZ E3l ZE5t KAV EE 9
R&7154-9] £ E 018510 KOMPSAT-3 $148Y FRE AEFE te 1594 Qo] BHAIETL.
A7} Landsat -8 QYEAE affine HH2HA], polynomial A& LFERARICE T 71K AA71EA 21 715 3
2x} AL polynomial 3xF HEAIS AMES}0] 7]5} o] Zuto] xjol7t 055AZ FA LFERFA] (o},
g At T8l 71ES A7 IEE &R F Landsat-83} 22 S Q890 ARoll=
S Ul GPS SN F AIE XS 083t Al Daum Map APIE Sall A&7 IER9] FEE F|Sat
A7IEH ZhE 35 I OE tiAlchs 7isde B 11 O]& 018510 Q49| Vst o] AFSE = /s

7¥op7] Qlall 716k Qa0] A& Hlws 4 < 4 At
TR 22 428 At nAEoZ 2 At Juks Soto] 39| 7ot
A, KOMPSAT-3 @1gd4of thal affine Het o FQst ARVIEH ARE FSoh= 71ES
4], polynomial 2%} H&HA]| polynomial 3R} HER] S A S THRIE thoto] E 4= AS A 02 eiwH, &
0l8510] 7t A HAIGIRILE 11 A1}, GPSE & Soll= 7)51EA WEA AIREE ZE Sk o)
a3l FISet X&7IEAS] 2R 7ot ARE et NAl=E 112iolo] &l W] g Helehl Ase s
Daum Map APIE Sdfl 58t X|e7|Ed9) #h= = A7t RIEAY] =0} Hix 2o whet

71etEd s a3l m] 5% polynomial 3R}
O] 7} =& Fele & LIERQILE g% A7 IEE
O <=0} HiRlR0] Ut e g AEsh= F71E
Q1 ¥517} F Qoirial THECE

HSIA

-1

=M, KOMPSAT -3 $I4QAS thatO = 371K &}
A = JASE 7 7P =) L polynomial 3

HetA]
HelAlg 01&610] 7Istde ), GPS 5de &

=2

INR! =S
a3l RIS A7 IEH0] FHEE ARSHE EF 1m O]
Wazd ool HREAlETARE LERIL,
Daum Map APIE Sall 58t AI&VIEH £HEE
AIEHE ARE 25m W GTA L2)9] Bl
TRAE LERNQITE ®=8h GPS Z2F &30t Daum
Map APIE &all ISt AVIEAC] 2 7ol 5=
TUsFo F|t 2.76me] QAP HEHEG10] KOMPSAT-
32} Z20] 0.7ma UslAE G419 AL Daum Map
APIE &3l FI5E uE JA9| 7|etREe saict
=0 olE20] ATkl T

AR, Soiae Y9401 Landsat-8

EG 1G]

o
TIo

194 ™X|Hat 2 EFE, H46H H2%. 2016

ZMel 2
O] =2 20158 FRORE VS O 21

OF ShaATACH- S 7 |S/HEAIE O] KPS
2o} £=31%] 037191 (No, 2015M1A3A3A04027614)

ESan B |
References
2540, 2007, Landsat TMI}F ETM+ GARIEE 0|18

=
.

oh AR 9] EX]u|=o Rt S
ABIQI=E, SZulthstn ATisiel.

Kang SS. 2007. Analysis of Thermal Distribution
According to Landcovers in an Urban Area Using
Landsat TM and ETM+ Data [Thesis]. Kumoh
National Institute of Technology.



Daum Map APIS 0|85t 2| Aol 7|5lEHH ™MEte LIt

=

o o=

FY4. 2010. KOMPSAT-2 Q189 H40] RPCHA &
7R BrHol ek AL, AALSR =, = RIThS}
ol THERA.

Ryu YS. 2010. A Study of RPC Correction and
Refinement Method for KOMPSAT-2 Satellite
Imagery [Thesis]. Kookmin University.

¥, F3Y, oI, OlsH. 2011. KOMPSAT-2
RPCE 0]8%t 3xK QIR EE gt B4, ¢
=EEESIA 29(1):1-9.

Oh KY, Jung HS, Lee WJ, Lee DT. 2011. 3D
Geopositioning Accuracy Assessment Using
KOMPSAT-2 RPC. The Journal of the Korean
Society of Surveying, Geodey, Photogrammetry
and Cartography. 29(1):1-9.

O)A<L 2016. Daum Map APIZ 0183t 914
7ot o] et A AARER] =1, RSt
A7 Ister.

Lee SG. 2016. Study on the Geometric Correction of
Satellite Images Using Daum Map API [Thesis].
Chonbuk National University.

BEZ. 2015, 77V 1EHE 0188 KOMPSAT-3 9]
Aol 3E SR EE A, AAERRl=
& AATHskl thekel.

Jeong DIJ. 2015. KOMPSAT-3 Satellite Image
Orientation Using the National Control Points
and DEM Generation [Thesis]. Gyeongsang

National University.

HAE, 401, ZENE. 2014. KOMPSAT-3 G410
7IotEEls 24, A ARKISISIA]. 30(1):37-45.

Jeong JH, Kim JI, Kim TJ. 2014. Analysis of
Geolocation Accuracy of KOMPSAT -3 Imagery.
Korean Journal of Remote Sensing 30(1):37-45.

ZERl. 2015, HIZEAFEL GIS 7] EANTA B4
A HIALERl=E. METHet JHTis.

Cho MS. 2015. The Study of Soil Erosion Analysis
based on Remote Sensing and GIS[dissertation.
Chonbuk National University.

Bernstein R. 1983. Image Geometry and Rectification.
American Society of Photogrammetry. 1:875-881.

Buiten HJ, Putten BV. 1997. Quality Assessment of
Remote Sensing Registration Analysis and
Testing of Control Point Residuals. ZSPRS
Journal of Photogrammetry & Remote Sensing.
52:5-173.

Daum. 2016. Daum Map[Internet]. [http://map.
daum.net]. Last accessed 24 November 2016.

Jensen. 2002. Introductory Digital Image Processing,
United States of America: Prentice Hall.

2016 108 042 217 4=(Received)
2016 112 01 1XFAIAK1st Reviewed)
2016 11¢ 22 2X}AAK2st Reviewed)
2016 128 07¢Y A Xj=HH(Accepted)

Journal of Cadastre & Land InformatiX Vol46 No.2 (2016) 195



o[y - ol - Heh2 - X714

£z
QIMPALD| HUSH J[StEHS QPsiAS XIATIEH0| TRsID, GPS SL YHo| X|AT|FH
E F152 98 WAHO|CL S1XI2 GPS 2 St MO B AlZHa w20 Wsy| (e
of O/2 CHNIZ! CIZ CholS i7er Tavt 9tk 0|0, 2 AROIME X|AV|FH| HES H S0l
7| 93t 71Z2| GPS 2 @ AOIE XIS0|N MBS FHEE ChSHs Jks 4ol Thsl epsist
C}. 0|2 9Iéf Daum Map APIS S5} 3S8t K|A7|ZHO| HES 7ho OAIZS Holsigion, 9
SN0l TS0 ABEIS 371X] ZHE SHAlol BEES Ul Dotk wok It BE T} B
LH2 WIS 0|8310] GPS 2 S8) FS3t AI47|E ol ZHESt Daum Map APIS 3 31

o X &71282l 27 E 018310 /g

codS tEdstn O Hete & Hlwstol 1 2848 ot
*hﬂ St f a @ﬂr 37}X| ZHE HiSHAl

=75

= polynomlal BXf ﬁ§,_MO| I 52 HS L E LIEHY
= Daum Map APIZ 8] X|A7|Z
o

2 5 AUCE

_|
fo
2
ox
2
0z
N
Ot
HI
0z
A
?_
H_>|
oA
)
o]
C
3
<
Q
©
>
)

196 ™x|mIt ZEXME | H46H H23. 2016



