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GS0008 (3D) 0020/0.020 -0.000 0002 0012 0686 28/28 -
650009 (3D) 00200020 -0.004 0011 0013 0531 33/33 y ;
GS0010(3D) 002010020 0014 0004 0.025 0472 38/38 ; G- g
GS0011(3D) 0.020/0020 0008 0002 0018 0460 31131
GS0012(3D) 0020/0.020 -0.009 0009 0030 0881 28/28
GS0013(3D) 0.020/0.020 -0.047 0038 0044 0320 37137
Mean [m] 0000373 | -0000235  -0.003557
Sigma [m] 0017618 0013886  0.030821
RMS Eror [m] 0017622 0013888  0.031025
Localisation accuracy per GCP and mean errors in the three coordinate directions. The last column counts the number of calibrated images where the GCP has
been automatically verified vs. manually marked. =

< 214 7(|“7|—’.f— g =4 >

o ‘22 A&7+ (GCP)

@ Ground Control Points (i)
GOP Name fecuracyXYZfm] | EmorX[m] | ErorY[m] | EmorZ[m] | Projection Eror piel] VerifiedMarked
630078 (SP) 0.020/0.020 0021 -0108 0044 0.552 19/19
GS0076 (30) 0.020/0.020 0059 -0054 -0.037 0598 16/16
(GS0075 (30) 0.020/0.020 0001 0.021 0.029 0427 24124
550074 (3D) 0.020/0.020 0026 0.005 0.014 0.398 1wy
550073 (3D) 0.020/0.020 0135 0045 0.008 0,500 1717
GS0071 (3D) 0.020/0.020 0029 0.059 0.007 0525 10710
650069 (3D) 0.020/0.020 -0.016 0.185 0.034 0493 10/10.
550068 (3D) 0.020/0.020 0005 0010 -0.031 0591 14714
GS0066 (30) 0.020/0.020 -0.056 0135 0.032 0.563 15/15
650065 (30) 0.020/0020 0085 -0017 -0.018 0500 16/16
G30084 (30) 0.020/0.020 0067 0163 0069 0495 15115
650062 (3D) 0.020/0.020 0012 -0022 -0.034 0548 16/16
GS0061 (30) 0.020/0.020 0006 0010 -0.008 0858 14714
GS0060 (30) 0.020/0.020 0001 0014 0.005 0565 16/16
GS0059 (30) 0.020/0.020 0002 -0.008 -0.004 0468 17117
Mean[m] 0.000249 0001792 0.001597
Sigma [m] 0048847 0081631  0.030405
RMS Error [m] 0048848 0081651 0.030447
Localisati per GCP In the thre: the number of calibrated Images where the GCP has RS
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= s (@)
sigom 9 FHEE Adn FUT.
S3ME F4 24
= 214 224 214 tid] &/
Zhof off 1612% 1889% + 277%& | + 17.2%
ALEL 2l 1514% 1767% + 253%& | + 16.7%
da FHE 93% 93% - -
. =z )
o 21d 9 THE
Summary o @ overlap
Project 4% A4HE
Processed 2210414 115143
CameraNbdel Name(s) FOB510_88 54723648 (RGB)
Aerage Ground Sampiing Distance (GSD) 404am/159in
#rea Covered 1.850km?/185.0306 ha/0.71 5q. mi. /467 4671 acres
Quality Check 0
@ images median of 68219 keypointsper image (]
@ Detaset 1514 utof 1612 images calbrated (33%), ll mages enabled A
@ Camera Opti 027% elate i intial and opimized infemal 0
@ Matching median of 235914 maiches per calibratedimage 0 N of tapoi e T s
@ Gorefrencing yes, 13 6CPs (1330), mean RV eror <002m 0 Ryt s st e e e A T e vyt ot
e~ ‘areas (see Figure 5 for keypoint matches).
<?21d R EdeAs BY > <21d dM8 SHE >
. = 5
o ‘22d Y THE
Summary 0 e
Project Youngju sosu seowon
Processed 20220526 19:03:04
oty ST o
e Grourd Sampling Distance 391 em/154in
Area Cowered 1799mFHTQ.B&ZZha/O.Gqumi.IMJmam
Quality Check 0
@ images median of 70673 keypoints perimage: 0
@ Dataset 1767 out of 1889 images calibrated (93%),allimages enabled, 2blocks A
@ cameraOptimization  0.56% ralatie difference between intial and cpimized intemal camera parameters 0
@ Matching median of 226098 matches per calibratsd image [+
@ ceoreferencing yes, 15 GCPs (16 3D), mean RVB emor =0,053m Q i Incicte ow overap for Which ot i over s images pivel. Good
<224 REHeA Y > <224 A FSHE >
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o 21d ‘22 HAAMY nEF IE AR 7o sz A

A i a T\

D‘( URREHERY

_42_



1 A3712H(GCP) A=)
o AA712H(GCP) §4t - 9% TR Az

- 219 A1 xEY X -05om Y: -0.1om Z: -3.2cmE ks A

R M7IFE MA 4

0%k
Ok

SN B R AT 2R

o o o

x
[0
~~
Ar
3

TMFY | 25T et Al X Y Z
H 8% 128 1.0cm 0.8cm 5.0cm

45
48 10 148 0.5cm 0.7cm 1.8cm
-0.5cm -0.1cm -3.2cm

N

)
N | —
Mo | T

ol
—
o
|
+
N
0
+
N
2

o 21'd #4&71&5(GCP)

? Computed Image/GCPs/Manual Tie Points Positions [+
@ Ground Control Points 0
GCP Neme AouracyXYZ[] | EmorXm] | ErorY[r] | EmorZ[m]  Projection Eror [pbe] VerifedMarkec e !"":“’\ . s
PO Ay WO i
GS014(30)  0020/0.020 0003 0009 0046 0549 /33 ;
GSI18(30)  0020/0.020 0005 0018 0033 0591 39/39 *
-3
GSI016(30)  0020/0.020 0027 0013 0101 0571 a1 i
GS0017(30) 00200020 0002 0013 0046 0602 /34 : x
5= : 5 =%
GS0018(30)  0020/0.020 0018 0006 -0.062 0405 21/21 g2 8= - S8
&b R R e oo g me
GS0019(30)  0020/0.020 0006 0005 0046 0577 37/37 Bo £- o2 o2 -
GS0020(30) 00200020 0005 0002 0059 0473 25125 o5 3 e Ll
GS0021(30)  0020/0.020 0009 0003 0019 0612 31/31 R - e
650022 (3D) 0020/0.020 0012 0011 0,040 0492 28/28 ”“;" :-,: f s R
i3s £ R Al =
GS0023(30) 00200020 0006 0001 0010 0364 45145 fep-d-boii.go23"8"8-3
G024 (D) 0020/0020 0000 0005 0060 | 0624 s R s R o
F ® = e o .§ 2 el T
(30) 4 . 2 4 . 3 8od Bb b o &-“
GSI025(30) 00200020 0000 0002 0001 0658 4074
Mean(m] 0001413 0000724  -0.0033%
Sigma ] 0010742 0008913 0050438
RMS Error [m] 0010835  0008%3 0050612
s s e #
Localisation accuracy per GCP and three ‘The the number of calibrated images where the GCP has.
been automaticallv verified vs. manuallv marked.
Uncertaintyslibass S00xmeanified

< 214 ANHI[EH =4 >

o ‘22 A&7+ (GCP)

@ Ground Control Points (/]
GCP Name AcouracyXYZ[m]  EmorX[m] | EmorY[m]  EmorZm]  Projection Error [piel] VerifiedMarked i 3
(GS0002 (3D) 0.020/0.020 0013 0013 -0.014 0491 16/16 S
(GS0003 (3D) 0.020/0.020 -0.003 -0.003 -0.047 0.529 15/15 A, :
GS0004 (3D) 0.020/0.020 0.008 0.005 0015 0.622 40/40
(GS0005 (3D) 0.020/0.020 0.001 -0.005 -0.003 0.334 26/26
GS0006 (3D) 0.020/0.020 -0.009 0.008 -0.003 0.586 32132
(GS0007 (3D) 0.020/0.020 -0.003 -0.004 0.022 0414 39/39
GS0008 (3D) 0.020/0.020 -0.003 -0.002 0.003 0.200 40/40 .
GS0009 (3D) 0.020/0.020 0001 0005 0,007 0.254 14/14 £
(GS0011(3D) 0.020/0.020 -0.004 0010 -0.010 0610 47/47
GS0053 (3D) 0.020/0.020 -0.005 0011 0.003 0.463 18/18 A P
(GS0054 (3D) 0.020/0.020 -0.002 0.006 0.020 0256 42/42
GS0055 (3D) 0.020/0.020 -0.003 -0.003 0.027 0293 15/15
GS0056 (3D) 0.020/0.020 0.003 -0.003 -0.008 0.306 25/25 s
(GS0057 (3D) 0.020/0.020 0.003 -0.007 -0.012 0513 18/18
Mean[m] -0.000175 -0.000708 -0.001171
Sigma [m] 0.005440 0.006837 0018211
RVS Error [m] 0005443 0006874  (0.016248 2
Localisation accuracy per GCP and mean errors in the three coordinate directions. The last column counts the number of calibrated images where the GCP has K R

been automatically verified vs. manually marked.

< 22d A&IEH 24 >

L.)( URREHERY

_43_
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o 21 oiv] ‘22d FPulr= 628%%7E ARIQIE e 63.0%5 7T
stRo™ Fd THES 100%A 9%= -1%313

M

H
M A BN

=7 ‘21'5 224 214 oie| /4

A o= 14658 2332% + 867 | + 62.8%
AZL I E 1465% 2324% + 859% | + 63.0%

sl 100% 9% - -

Summary 0 | ®@overiap (i}
Project S AR
Processed 20210506 22:1050
Camera Model Name(s) FCB510_8.8 54723648 (RGE)
Average Ground Sampling Distance (GSD) 446cm/1.76in
frea Covered 2047 k2 204.7096 ha/0.79'5q. . 15061102 actes
Quality Check o
@ Images median of 57339 keypoints perimage Q
@ Dataset 1465 cutof 1465 images calibraled (100%), 6images disabled (V]
@ Camera Optimization 0.36%relaive difernce between intal and ool camera (V)
. mm —
@) Matching median of 27163 matches per calibrated image: 0 Number ofowriappingimages: 1 2 3 4 5+
®Cwefereminy ¥es, 12 GCPs (123D) mean RMS error =0.023 m ° Red and yellow areas indicate low overlap for which poor fod. Groen areas f images y pixel. Good
quality results will be igure 5 for
A ¢ = x| =
<?21d e Edeas - > <213 A SHE >
€991 A} ZH T
o ‘2243 I TH=
Summary o @ overlap [ ]
Project Hamyang namgae seowon
Processed 202240526 10:12:54
FCB520_ DUNFT{5mmF1.7ASPH_15.0_52803956 (RGBY1),
Lot Mock i) FOB521) DUNFTISmF1 7ASPH 15,0 52800956 (REEN2)
:gg);eeram&mplmusm 3650m/144in
Area Cowered 1808 km? / 1808357 ha /0.70 sq. mi. | 447.0861 acres
Quality Check (i ]
@ images median of 64982 keypoints perimage V]
@ Dataset 2324 outof 2332 images callbrated (99%), allimages enabled @
@ Camera Optimization 0% relaive differe il i I camera (] —
Number of overlapping images: 1 2 3 4 5+
@ Matehing median of 276719 matches per calibrated image (¢}
Figure 4: Nun the orthomosaic.
() Goareferencing yes, 14 GCPs (14 3D), mean RVS emror =001 m Q bes i ol Y 2 G“'"'““"“‘““".;'.‘;,";';.‘;;:;’S'ZM‘"W""{°°°“
o A ¢ = =
< 22U EFdEAL E2H > < 2244 A FSHE >

D‘( HEELE LRI

-44-



0 3349 FAAR 75

< 229 744 3xHd =4 >

D‘( HEELE LRI

_45_



_46_

L wazonsan



L b . ;
ol 1
A@ .‘@}J uAAEY
Uritod Masces .« Secwen, Kofean ; O} EXUHL
Educananyl, Soeabic and +. Neo-Confucian Academies \ L st a_l_t
. - & Workd
uun List 1 2010 4

mEATESIE YL
S EPTEE

A5
AN

AME 1542

L.)( A AEHE R

_47_



<
OX
ol
110

SIMEA A&t

- AF AR (A A1545)
A% AFA WE S

25Tl FAT

BNy AV
2 5 7} GCPA %] s 2101 F7tey
2,228 6.3, | 3307331 | 331741 -
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e | woad | 7od
LXE(A) | FANB) | ] ] ]
25 _ _ oimQ) | olad | EY olEd AR
(Al B | (2bET)
(A -B=C) HH(D) 22 (%)
o1d | 1,155058m | 822.031m | 332307m | 114217m | 862% | ‘==olof
oo | 1513432m | 822.931m | 690,501 om | 100% sojetm
214 Chy|
=, |362174m - +358,174m | —114217m | +13.8% -
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[ A&71=H(GCP) A=

o A7 ZHGCP) ¥4 - 95 T A

- 219 AR xEY X 04om Y: -0.50m Z: -LhamE exks A

ANa7]/2" MX 44 S3GA I XAV EH R
ME/EF - -
il | s | X Y Z
214 47 8H 128 1.3cm 1.1cm 3.9cm
22 4% 108 148 0.9cm 0.6cm 2.4cm
S/ - +2- +2 -0.4cm -0.5cm -1.5cm

o ‘21'd A&7+ (GCP)

() Ground Control Points 0
GCP Name Aecuracy XYIZ[m] ErorX[m]  EmorY[m] | ErorZm]  Projecton Emor fpixel] VenfiedMearked
(50001 (30) 0020/0.020 0003 -0.009 0029 0269 33
GS0002 (30) 0020/0.020 0010 0003 0058 0505 36/36
(650003 (30) 00200020 0017 0002 0014 04% 58/58
G50004 (30) 002010020 0004 0.001 0017 0.770 HIU
(50005 (30) 0.020/0.020 0010 0016 0.032 0.640 26126
(3D) 002010020 0012 0009 0037 0636 2122
650007 (30) 002010020 0000 0001 0.080 0508 22
(G50008 (30) 0020/0.020 0003 0011 0038 1.209 33
350009 (30) 0.020/0.020 0011 0.007 0044 0514 alr
G30010(3D) 0020/0.020 0004 -0.004 0.043 0462 28128
Mean[m] 0000247 -0.000877  -0.001138
Sigma [m] 0008881 0007685  0.040145
RMS Error [m] 0008834 0007735 0.040161
Locallsation accuracy per GCP and mean errors In the three coordinate directions. The last column counts the number of callbrated images where the GCP has

been automatically verified vs. manually marked.

MR E

Uncsdsinty elinses S00xmaanited

‘ = =
< 21d XA7|EH EM >
o ‘22\d A’F71E=-(GCP)
it [e] QLIRS =
@ Ground Control Points (i) De TPt
GCP Name fecwscyXWZjw]  EmorXim] | EmorYjm] | EworZim] | Projection Esor [nbei] VerifedMarkod
GROTED) 00200020 o008 0004 0026 0537 16116
CSODE(ED) 0020/0020 0007 0004 012 0533 15/15
GO (I} DOZVDOD 2 0008 0024 0644 16/16
GSO20(ED) 0020/0020 0009 0008 0081 0484 15/15
GS21@ED) 00200020 0006 0014 047 0484 13113
GEZ2(30)  OOAVDO2D o014 o000 0.000 0568 15/15
GE00Z(ED) 0020020 Q014 0001 0013 0565 19/18
CHMAED) 0L20020 o002 0005 1] 0568 16/16
CEED) 00200020 0003 o012 0003 0812 18/16
GRNRS(D) 00200020 -op08 o007 0000 0818 18/18
GHWLTED) 000020 0001 0.0t 0023 0428 18/18
GE@B(I)  DOZVDOD e o001 0018 0459 15/15
GHDEED) 00200020 0005 0001 0.004 0563 18/18
@0) 00200020 0010 o002 0029 0572 19/19
Mean [m] 0000148 | DOCOIO3  0.003304
Sigrma [m] 0.008741 0.006071 0.024498
RS Brror [m] 000BMZ | 000GOT1 | 0024720
Localisation accurscy per GCP and mean erors in e three _ The lmst ‘he mumber where the GCP has
been autsenatically verified vs. manually marhed
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FFoz I AR I w7t sk’ Ao] =2 2l

caE 54 B4

= 214 224 214 oy /&
A o= 1672 200 + 1,033% | + 88.5%
ARZL 2l 1039% 1770% + 731% | + 70.4%
Jded SEE 89% 80% - -9%

Summary 0 | @overiap (]
Project DINE_B AT
Processed 20210506 22:10:50
Camera Mode! Name(s) FCB510 88 547233648 (RGE)
Average Ground Sampling Distance (GSD) 4480m/176in
frea Covered 2,047 km? | 204.7096 ha /0.79'sq. mi. /506.1102 acres
Quality Check 0
@ Images median of 57339 keypoints perimage Q
@ pataset 1465 cutof 1465 images calibrated (100%), 6images disabled Q
@ camera Optimization 0.36%relative difference between initial and optimized inemal camera parameters O
|
@ Watching median of 27163 matches per calibrated image Q Numberofowerlappingimages: 1 2 3 4 5+
@ Goorofrencing jes. 12.GCPs(1230), mean RUB enor =0.023 0 sl sress it ow ot fr W o o1 B Qoo G 58 It o vanfover S I o ovory il Gocd
quality resuits will be ted. areas (see Figure 5 brlwypo!m matches).
¢ H 3T o AN O: =
<?21d R EHeAs - > <214 ci'}él' SHET >
€991 A} ZH T
o ‘2243 I TH=
Summary 0o Overlap L]
Project Hamyang narngae seowon
Processed 20220526 10:12:54
FO8520_DUINFT15mmF1.7ASPH_15.0_5280/3956 (RGB)1)
Camer e ) FOB520 DUNFT 5 7ASPH 1.0, 526013956 (REE)2)
Awrage Ground Sampling Distance 2650m/1441n
(GsD)
Area Cowered 1808 km? /1808357 ha/0.70 sq, mi. /47,0861 acres
Quality Check 0
@ images median of 64982 keypoins perimage “]
@ pataset 2324 outof 2332 images callbrated (99%),all mages enabled (]
@ camera Optimization 5% et ciferer intal and camen (]
® ) TS S P Number of overlapping images: 1 2 3 4 5+
Matching median 9 matches per age
Figure
®wlﬂmiﬂ s, 14%(‘14 SDxmeanRNBevroFDm m ° Red and yeliow m.snmlcm|ww-mphrwumpnmum myn-gemmsmn lrus lmlcmmmm;p::t:[;:rl.isl:mwwﬁxn{ Good
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a3 AL UAV
#HA 357} GCPA x| s a FIEA
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o O =2 O
(EE2/AEH

21.3.4. 7 6. . 4. 11. 7 4. 12.

4. 12. 7 4. 13. 6. 2. 7 6. 3.

- SEHT(GRSA) : falseY:60000 EPSG:5187 Korea Fast Belt 2010 +oroj=tmerc +Hat_0=38
Hon_0=129 +k=1 +x_0=200000+y_0=600000 +ellps=GRS80 +units=m +no_defs
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- T W) vES 7S of ARES = (mEY 7 o A
- JEA FZY gage raddngdng 0 o7 AR
F579
- Z71 Y B olE [XEY () - TP = Y BHO O 45
ST R
LXEHA) | FAMB) _ ]
= - _ HE(C) | ol e olEY AR
(A geims) | (257
(A-B=C)| HA[D) |2=2(%)
21 | 1,556,224 | 2,037,818m" | —481,594m | 657,984m |  67.8% =290t
‘224 2,976,958 m* | 2,037,818m* | 939,140 m* om 100% Atz
PIERETET
=7t +1,420,734 " - +1,420734m | -657,984m" | +32.2% -
o 21 ‘22 TAbMY mEE FXE AlAskuEy 7o sulom A
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229 =AY
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[ A71&5(GCP) A
o AG71EH(GCP) f2t - &5 FHEA] A3
- 219 APPIE AR X 04om Y: 0.2omz eARgo] A on

Z: H.7ome 238 =7}

Ral
0z
N
MM
0
[
2
=
12
0%k
OH
02
0z
1=
Pal
0z
N
MHA
0
50
Pal

x
rlo
AL
fu

‘214 48 6& 104 1.4cm 1.0cm 3.0cm
‘22 4 158 198 0.6cm 0.8cm 3.7cm
S/H - +0% +0H -0.4cm -0.2cm +0.7cm

o 21d A&7+ (GCP)

@ Ground Control Points i) ,® Tie Points Post b
GPName  AoarayXZjm] | EmorXpn] | EmorYjn] | ErorZjm] | PoecionEroriphel] | VerfiedMarked
(330001 (3D) 0.02000.020 0007 -0.001 0.000 0373 14/14
020D) | 00200020 o4 oo oo 07w 2012 Tt
(650003 (3D) 0.020/ 0020 002 0004 0.012 0288 26/26
(350004 (3D) 0.020/0.020 om7 0023 0.03% 0493 53153
(50005 (3D) 0.020/0.020 0018 <0005 0021 04083 221
(GS0006 (3D) 0.020/0.020 0013 0012 0.028 0.680 63/63
(350007 (3D) 0.020/0.020 0.006 0002 001 0.304 80/50
350008 (3D) 0.020/0.020 0029 0en 0026 0408 33/33
(550009 (3D) 0.020/0.020 0004 0008 0075 0537 1313
G30010(3D) 0.02000.020 001 0.001 0011 0261 414
Mean[m] 0001815 0000204 0.003802
Sigma [m] 0013753 0010527 0.030247
RMS Error [m] 0013872 0010529 0030497
Localisation accuracy per GCP the number i ha:

besn sutomatically veried vs. manually marked.

Uncerainty sipses 100

N

Pal
0¥
N
M
il
i
1
Vv

o ‘224 A]471=H(GCP)

@ Ground Control Points LS Tie Points L]
GCP Name Accuracy XYIZ [m) EmorX[m] | EmorY[m] | EmorZ[m] | Projection Emor [pbel] Verified/Marked
GS0043 (3D) 0020/0.020 0016 0020 0051 0867 15/15
GS0044 (3D) 0020/0.020 0006 0001 0140 0617 16/16
GS0045 (3D) 0020/0020 0010 0,003 -0.008 0569 15/15
GS0046 (3D) 0020/0.020 0.003 0001 0010 0578 18/18
GS0050 (3D) 0020/0,020 0.008 0,000 0024 0436 17117
GS0051 (3D) 0020/0.020 0002 0001 0012 0455 16/16
GS0052 (3D) 0020/0.020 0012 0004 0030 0270 15/15
GS0053 (3D) 0020/0020 0.008 0006 0027 0503 15/15
GS0054 (3D) 0020/0.020 0004 0014 0011 0570 16/16
GS0055 (3D) 0020/0.020 0.000 0,007 0,003 0233 16/16
GS0056 (3D) 0020/0.020 -0.003 0,003 0007 0378 18/18
GS0057 (3D) 0020/0,020 0000 0005 0006 0527 16/16
GS0081 (3D) 0020/0.020 0005 0016 0017 0443 16/16
GS0082 (3D) 0020/0.020 0.001 0,002 -0.008 0605 16/16
GS0083 (3D) 0020/0.020 0002 0017 0030 0473 15/15
GS0084 (3D) 0020/0.020 0.002 0,002 0019 0756 18/18
GS0085 (3D) 0020/0.020 0006 0004 0029 0421 16/16
GS0086 (3D) 0020/0.020 0001 0000 0001 0377 12/12
GS0088 (3D) 0020/0.020 -0.000 0,000 0001 0345 15/15
Mean [m] 0000510 0000746 0002702
Sigma [m] 0006339 0008256  0.037749
RMS Error [m] 0006360 0008290 0037846

per GCP . The last column counts the number of callbrated Images where the GCP has
bean automatically verifiod vs. manually marked.
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il oo =]
Summary (i] @ overlap 0
Proect SoAE
Processed 2021404-1221:39:36
Camera Mocel Name(s) FOB510_8.8_ 54720648 (RGB)
Avrage Ground Sampling Distance (GSD) 444m/1.75in
Area Covered 1,541 km? /154,090 ha /050 50, mi./360.8650 acves
Quality Check 0
@ images median of 70137 keypons perimage )
@ Detaset 742 0utf 916 images calibrated (31%),llmages enebied, 2biocks A
@ Camera Optimizat 0.3%relative difference b ifiel and optmized intemal camerz parameters (v} [
Numberofowerlappingimages: 1 2 3 4 5+
@ Matching median of4275 31 melches per calbrated image (V]
Figure 4:
0] i 10GCPs (103D), mean RV emor=0018m Ty e Wl b gt g o 5 e f ey o St o e o Fre S iy
Georeferencing 1es, (103D),
¢ H Iz o AN ¢ O: = =
<21d EEHA ZEH <21d JdA FSHE >
‘9009 JA} =AE
o) ] o &dH——
Summary O |@ overiap 7]
Project Andong desan seowon_new
Processed 220622 171526
FOG520_ DUVFT15mmE1 TASPH_15.0_5250:0956 (RCB),
Camer M Neme'6) FO8520_DUVFTI5mmE1 7ASPH 16,0 52500970 (RCB)
ng Ground Sampling Dtane | 5 40 ¢y 1137
Hvea Covered 4078 24077746 ha /1,58 sq.mi.| 10081544 ecres
Quality Check (i}
@ images median 068214 keypoin's perimage 9
@ Dataset 4878 outf 5915 images calibrated (82%) al images encbled, 29 locks A
@ Camera Optimization 155% elate diferencs between intia and opimized inferal camera parameters 0
@ Watching median of 767,53 matches per calibrated image (%] Nmberoloieiippingimages; 11 2 3 4 B
@ ceoreferencing yes, 19 GCPs (19.3D), mean RMSerar =0017m (¢] e e L L formia g S images forevery el Good
‘qualtty results wil be generated Is fsee Flgure 5 for
oA A =3 =
< ‘4 QEFHeA HHN < ‘ool A EHE >
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A

1 #7471+ 3-(GCP) 2

271 ZA(GCP) 4F - 942 FAMx] Ax
o A ] e s DM ) S2A 2
‘21% A7 H A X: -0.2cm Y: -0.6cmz 2x}& 7+
- 219 RAATIEH AR 1 -0.2cm Y: -0.6cmE xf& a4
- o 3lLo =
Z: +2.4cme= 228 St
A |7=7t-l M % o st2od AL 1| | A |7<7t-l Q X}
xlol'7 TS =X LH %I'ocilol' 4 X<>I'7T'__|:| X
o H =
A-l El / o TI
=1JN o4 =104 st
TAEY | 2l 2rA| X Y Z
‘ 1 = 1
214 4 68 108 1.1cm 1.0cm 0.5cm
‘
224 4 148 188 0.8cm 0.4cm 2.9cm
=/Z} - ~ ~ - -
s/ +9% +9 0.2cm 0.6cm | +2.4cm
21 A71=-(GCP)
9 ‘Ij. A 01—7 LU |
@ Ground Control Points 0| @c Image/GC Tie:Polnts L
GCP Name: Aecuracy XYIZ[m)] ErorX[m] = EmorY[m]  EmorZ[m]  Projecton Error piel] VerifiedMarked
GS0001(3D) 0.020/0.020 0023 0.009 0010 0489 /3
GS0002(3D) 0.020/0.020 0,006 0016 0002 0432 4124
GS0003(3D) 0.020/0.020 0020 0012 0.061 0.522 2132
630004 (3D) 0.020/0.020 0007 0016 0035 0.638 parvil
GS0005(30) 0.020/0.020 0005 0004 0011 0441 14114
GS0006(3D) 0.020/0.020 -0.001 0002 0020 0.649 KTk
650007 (30) 0.020/0.020 0003 0015 0.063 0422 40140
GS0008(3D) 0.020/0.020 0014 0.001 0114 0.670 /29
650009 (3D) 0.020/0.020 -0.009 0.004 0.029 0.749 26126
GS0010(3D) 0.020/0.020 0011 0008 0.024 0.603 36136
Mean [m] 0.000440 0000118 0001536
Sigma [m] 0011984 0010520 0.048958
RMS Error [m] 0011992 0010521 0.048982
Localisation accuracy per GCP and mean errors Inthe three coordinate directions. The last column counts the number of callbrated images where the GCP has
been automatically vertfied vs. manually marked. Uncertainty ellipses 500xmagriified
] >~ =
< 21d X&7|&d &4 >
‘223 RA7471=Z(GCP)
o ‘l_ﬂ_ A o 7 QLR =
@ Ground Control Points 0 [®@c [ /GCl Tie Points o
GCP Name Accuracy XY/Z [m] EmorX[m]  EmorY[m] | EmorZ[m] | Projection Eror [pixel] Verified/Marked
GS0035 (3D) 0.020/0.020 0005 0005 0007 0678 1717
GS0036 (3D) 0.020/0.020 -0.013 -0.006 -0.018 0.709 15/15
GS0037 (3D) 0.020/0.020 -0.007 -0.001 -0.080 0739 15/15
GS0038 (3D) 0.020/0.020 0015 0000 0051 0589 16/16
GS0039 (3D) 0.020/0.020 -0.006 0.002 0.010 0.686 15/15
GS0040 (3D) 0.020/0.020 0014 0.012 0.001 0512 17/17
GS0041(3D) 0,020/0.020 0009 20,009 0,008 0536 16/16
GS0042 (3D) 0.020/0.020 -0.002 0.001 -0.005 0432 15/15
GS0043 (3D) 0,020/0.020 0.007 0008 0035 0484 17117
6S0044 (3D) 0.020/0.020 0004 0004 <0041 0581 15/15
GS0045 (3D) 0.020/0.020 0.001 -0.001 0.036 0528 15/15
GS0046 (3D) 0.020/0.020 0001 0,000 0001 0434 18/18
GS0047 (3D) 0.020/0.020 0005 0000 0008 0519 15115
GS0048 (3D) 0.020/0.020 0.003 -0.004 0.005 0474 15/15
GS0049 (3D) 0.020/0.020 0017 0001 0041 0610 16/16
GS0050 (3D) 0.020/0.020 -0.008 -0.001 -0.010 0474 16/16
GS0051 (3D) 0.020/0.020 0.005 0.000 -0.003 0657 15/15
GS0052 (3D) 0.020/0.020 0001 0002 0003 0.442 16/16
Mean [m] -0.000286 -0.000104 -0.002682
Sigma [m] 0.008387 0.004584 0029387 fv PILTIER T
RMS Error [m] 0008392 0004586  0.029509 - .
¥ ORK KX ¥
por GCP and nthe three Goordinate directions. The last columin counts the number of callbrated images where the GCP has
Verifodive. manually marked:
¢ >= H A
< 224 X7 EH 24 >
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= 4 ‘ 3
= 214 224 214 ojH| &/&
x A~
2 o= 1023% 174 + 771%& | + 75.4%
ALZL o1 & 63T 16665 + 703% | + 73.0%
Ja SHE 94% 92% - -
¢ = =Z] =
o 214 G4 FHE
Summary 0o Overlap [i]
Project BasR
Processed 2021-04-1411:1301
Camera Mool Namefs) FCE510_8.8 547228648 (RGB)
Arage Gound Sampling Distance (GSD) 406an /180
#rea Cowered 1,204 km?1122.388 ha/ 047 sq, m. | 302.5686 acres
Quality Check o
@ images median of 68150 keypcints perimage (")
@ Dataset 963 0utof 1023 images calibrated (34%),all mages enabled, 3 bocks A
@ Camera Optimizati 0.54% et Irifial and optimized nternal Q
@ Matcting median of 27475.2 maiches per caltvated image (V] fumerclogteppg meges: 12349
® CGeoreferencing yes, 10 GCPs (10 3D), mean RVB error=0.023 m ° Red and yellow areas indicate low wun:p for nhlcn focring resulls may be generated. Green arezs 1mxcm an overlap of over 5 images for every pixel. Good
as long as. (see Figure § for keypoint matches).
P —
<?21d FadEes AE > <24 34 ZSHE >
3 = Z] =
o 229 ¥4 TH=
Summary 0T @overiap 0
Project Jangsung priam seowon
Processed 20220403 18:31:50
Camera Model Namefs) FO8520_ DUIMET15mmFA.TASPH 150 528043956 (RGB)
Average Ground Sampling Distance (GSD) 318em/125in
Area Coverad 1230km2/122.9532ha/0.47sq.mi.)303.9812ms
Quality Gheck 0
@ images median of 70631 keypoints per image ()
@ pateset 1666 outf 1794 images calibrated (92%),a images enabled, 2blocks A
@ camera Optimization 04%relative difference between initial and opimized intemel camea parameters O =
; Numoerofowerlappingimages: © 2 3 4 5+
@ Matehing median of23584.1 malches percalbraled image 0
® Georeferencing 18s, 18 GCPs (18 3D), mean RVSemor=0014 m ° Red and yellw areas indicate low Eam::pmwﬁ:hpw mum maybe generated. Grenareas mdlem an :.v::!(a& :wms images for every pixel. Good
<2d JEgdex 48 > <22d A BHEE >
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- SFRAAE(GRSA)) : falseY:60000 EPSG:5187 Korea Fast_Belt 2010 +proj=tmerc +Hat_0=33
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Ed | pad | 3od
LXZH(A) | T M(B) _ _ _
== _ BE(C) | olE By 0jEY AR
(A HERE) | (25T
(A-B=C)| BND | 2=8(%)
21 | 1247201 | 879905m | 367206 | 174469m | 802% | E2glof
22 | 1,697,008 | 879905m | 817,198 0| 100% | Az
214 ofH|
Sy | 40897 - +449.807 ™ | ~174,469m | +19.8% -
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[ A 4712-8(GCP) A
o A7 ZH(GCP) f4F - 9% T A
L 2ld (R E eART X -

Z: 40.lcm 28 =7}

o
S
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—
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o
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Ral
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0
[
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0z
N
MHA
0
50
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x
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AL
fu

SATA | BT | B X Y Z

‘214 48 58 o 1.1cm 1.2cm 1.8cm
‘22 4 12% 16 0.6cm 0.4cm 1.9cm
S/H - +7 +7H -0.5cm -0.8cm +0.1cm

o 21d A&7+ (GCP)

@ Ground Control Points 01° Toe points -
GCPName Aocuracy XYIZ ] ErmorXm]  EmorY[m]  EmorZ[m]  Projecion Eror pixel] VerifiedMarked
GS0001(30) 0020/0020 -0.006 -0.000 0004 0430 55/55
30002 (3D) 00200020 0000 002 <0003 0612 37131
G50003(3D) 0.020/0020 0017 0007 0012 0.715 15/15
GS0004 (3D) 00200020 0003 -0.016 0035 0671 43143
G30005(3D) 0020/0020 0017 -0.019 0006 0320 39/39
(50006 (3D) 0020/0020 0007 0016 0038 0.772 38/38
G30007 (3D) 00200020 0.025 0005 0.000 0408 1/
G30008 (30) 0020/0020 0000 0008 0019 0467 10/10
G30010(3D) 00200020 0.001 0001 0010 0473 18/18
630011 (3D) 00200020 0013 0000 0020 0494 10/10
G30012(3D) 00200020 0.006 0009 0013 0512 15/15
Mean [m] 0000083 0000048 0000097
Sigma [m] 0011634 0011688 0018623 J
RMS Error [m] 0011634 0011888 0018824
L R R R E
per GCP inthe three coordinate directions. The last colt unts the number where the GCP has * =
been automatically verified vs. manually marked,

< 214 X&7[&d" &4 >

o ‘224 A]471=H(GCP)

@ Ground Control Points 0 '® bt " -
GCP Name Accuracy XYIZ [m] Error X[m] Emor Y[m] Error Z[m] Projection Error [pixel] Verified/Marked
(GS0001 (3D) 0.020/0.020 0.000 0.000 0.001 0276 7/8
(GS0004 (3D) 0.020/0.020 -0.000 -0.002 -0.004 0414 14/14
(GS0005 (3D) 0.020/0.020 -0.003 -0.003 -0.014 0479 15/15
(GS0006 (3D) 0.020/0.020 -0010 -0.007 0.000 0.769 16/16
(GS0007 (3D) 0.020/0.020 -0.009 -0.006 0.061 0661 13/13
CSO{*)& (3D) 0.020/0.020 0012 0.003 -0.020 0465 15/15
(GS0009 (3D) 0.020/0.020 0.007 0.009 -0.012 0470 15/15
GS0010 (3D) 0.020/0.020 -0.003 -0.004 -0.007 0574 15/15
GS0011 (3D) 0.020/0.020 0.004 0.000 0013 0438 15/15
GS0012 (3D) 0.020/0.020 -0.005 0.003 -0.007 0472 15/15
(GS0013 (3D) 0.020/0.020 0.002 0.000 0.004 0.508 15/15
(GS0014 (3D) 0.020/0.020 0.005 -0.006 -0019 0412 15/15
(680015 (3D) 0.020/0.020 -0.001 0.005 0010 0344 15/15 4
(GS0016 (3D) 0.020/0.020 -0.007 0.002 0.005 0439 15/15 |
Mean [m] -0.000466 -0.000338 0.000764
Sigma [m] 0.005895 0.004490 0.019305
RMS Error [m] 0.005913 0.004502 0.019320
L per GCP in the thre The last column counts the number of calibrated images where the GCP has

been automatically verified vs. manually marked.
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0 9394 AR 2905 2 9¥ FB=
o 21 oj¥] ‘22d FFula= 133.1%57E ARRIQIE vl 118.6%% 71
sIout WA THE 86%0lA 80% -6% &tk

TSN 94 24
28 214 221 214 thel 3/z
Y o= 1193% 2781% + 1588% | + 133.1%
ALZL 21 E 1030% 250%, + 1222% | + 118.6%
Ay BHE 86% 90% - -

Summary 0 @ overlap 0
Project dodongseowon_0405
Processed 2021-06-07 18:14:49
Camera Nbdel Narmes) FCB510_8.8 5472648 (RGB)
Average Ground Sampling Distance (GSD) 4060am/160in
rea Cowered 1413 kn?/ 141.2852 ha 0.5 5. mi. /3493039 actes
Quality Check 0
® Images median of 54472 keypoints perimage 0
@ Dataset 1030 outo? 1193 images cailbrated (85%) allimages enabled, 7 blocks A
® Camera Optmizati 0.21% relative cif between inftial and optimized i parameters Q
Numbsrofoveriappingimages: 1 2 3 4 5+
@ Matcting median of 13524 matches per calibraedimage 0
(0) CGeoreferencing yes, 11 CCPs (11 3D), mean RMS emor =0.014 m ° Red aﬁ yol:a« areas. m;u; Tow :vl:::p":arwnlch poot esults may be generaied. e;;:r:;};::no;w an overiap of o::r 5 Images for every pixel. Good
H 37 oA A ¢ [ =X
< 21 L# Sal‘r'4¢. qea Ezzg > < 21 %j cé‘é# STEIT >

Summary ] @ overlap o
Project Dalsung dodong seowon new
Processed 2022-05-26 11:3956
Camera Model Name(s) FC6520_DJIMFT15mmF1.7ASPH 150 5280:3956 (RGB)
Average Ground Sampling Distance (GSD) 328an/129in
Area Covered 1896k 1896370 ha 073 0. mi. | 468.8457 acres
Quality Check 0
@ images ‘median of 68437 keypoints perimage (V]
@ Dataset 2252 out of 2781 images calibrated (80%), all images enabled, 13 blocks A
@ Camera Optimization 1.26% relative difierence between inifal and optimized interal camera parameters Q
o |
@ Watching median of 13485 3 matches per calibrated image 0 Pumbercloenapping Inegesli =223/ 4 =19
Georeferencing , 14 GCPs (14 3D), mean RMS emor =0.009 m Red and yellow areas indicate low w.ntpl}:rwum poor rasuls may be generated. Gmnmu Imlm an overlap of over § lmmﬂ for every pixel. Good
@ b ) ‘quality results will be gamn:i:.lum as the number Figure 5
v o A O = —
<2243 QR E™eAs EF > <24 & FHEHE >
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L AAE 24

St=ro| AME AlAYE 24
o H =
M /=& HEZ == EX| 2 x| TxE=E | 23 | FAHA)
B AA R 1 1 0 0 1 0 3

o AAE &4 [1]
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24 >
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o AAYE &4 [2]

- =22 ()

o AAYE &4 [3]

- 7= (EA)

o\ ™

i' . .
<2149 AMAE 24 > < 229 AMAE =4 >
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O w&g 7o 24

o WatAd £4

- T U mEY L o) ARS 3R (MY o slao g i)
. o 29w
- FYEM HY 9582 ;Lﬁﬁﬁgl_ﬁz 5 100 02 ARA
- S} E WA olgE X&) - 74P = IES dH0 o2 4K
olEE | 7ad | 7od
LXE(A) | FANB) | ] ]
25 _ oimQ) | olad | EY olEd AR
(Al Bojms) | (epzpol)
(A-B=C) H=D =22(%)
o1 | 1,120,083m | 1.927,350m | -807.267m | 977.917m |  49.3% =oolof
oo | 1,682,569m | 1927.350m | —244781m | 844837m | 56.2% =oolo}
214 Chy|
=y | o248 - +562.486m* | —133080m | +6.9% -

o 21d 22\ MY nEF FIE AR 7o sz A

D( URREHERY
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[ A&71=3(GCP) A A

o A$7ZHGCP) FAk - 5 FAHA A3}
- 2139 AA7|E=AH exHTr X -04cm Y: -0.2cm=z 3s A
Z: +0.9cm &8 =7}
ANA7/&28 MR LY st A Il XAV IEHE LA
ME/EF - -
FATH | 257 A A X Y Z
214 48 6% 104 0.9cm 0.8cm 0.4cm
‘224 4 6% 108 0.5cm 0.6cm 1.3cm
S/ - - - -0.4cm -0.2cm +0.9cm

o 21d A&7+ (GCP)

VerfiedMarked

3/3
36/36
58/58
MU
26126
2122
2122
3BIB
a1
28128

I® Ground Control Points
GCP Name Accuracy XYIZ[m] EmorX[m]  EmorY[m]  EmorZ[m]  Projecton Emor [pixel]
(50001 (30) 0020/0020 0003 -0.009 0029 0.269
GS0002(3D) 00200020 0010 0003 0059 0505
650003 (3D) 002010020 0017 0002 0014 0495
(650004 (30) 0020/0.020 0004 0.001 0.017 0770
650005 (30) 0.020/0.020 0010 0016 0.032 0.640
G50006 (3D) 002010020 0012 0003 0037 0636
650007 (30) 002010020 -0000 0001 0.060 0508
GS0008 (30) 0020/0020 0003 0011 0038 1209
650009 (30) 0.020/0.020 0011 0.007 0044 0514
G30010(3D) 002010020 0004 -0.004 0043 0462
Mean [m] 0000247 -0.000877  -0.001138
Sigma [m] 0008881 0007685 0.040145
RMS Error [m] 0008884 0007735  0.040161
Localisation accuracy per GCP and mean errors in the three coordinate directions. The last columin counts the number of calibrated images where the GCP has
been automatically verified vs. manually marked.
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o ‘224 A]471=H(GCP)

I_I

=5

VerifiedMarked

15/15
15/15
16/16
15/15
17117
12/12
15/15
16/16
16/16
15/15

@ Ground Control Points
GCP Name Accuracy XYIZ[m] EmorX[m]  EnorY[m]  EmorZ[m] = Projecton Error [piel]
G30040 (3D) 0.020/0.020 0004 0002 0004 0384
G30039 (30) 0.020/0.020 0001 0002 0002 0417
G30038 (3D) 0.020/0.020 -0.006 0.000 -0.001 0423
G30037 (3D) 0.020/0.020 003 0003 0012 053
630036 (3D) 0.020/0.020 0006 0003 0005 0553
G30035 (3D) 0.020/0.020 0001 0.000 0005 0457
G30034 (3D) 0.020/0.020 0000 0004 0026 0527
(30033 (3D) 0.020/0.020 £.004 0006 0027 0479
630032 (3D) 0.020/0.020 0,005 0003 0002 0423
8500311 (3D) 0.020/0.020 0009 0000 0014 0510
Mean [m] 0000257 £0.000061 0000380
Sigma [m] 0004625 0002969 0013370
RMS Error [m] 0004632 0002970 = 0013376
Locallsation accuracy per GCP and mean errors in the three coordinate directions. The the number of

been automatically verified vs. manually marked.

the GCP has
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O &59d AR E<gdl
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I

3 3 A< P-4
o  21d oy ‘22 Y= 68.7%57E ARIIE vla= 62.6%5 71
st ou FN FHE %A 87%= -3% Sl
EEMY F4 24
= 214 224 214 ofH| &/&
E2HA o= 1456% 2456% + 1000% | + 68.7%
ALZL o1 & 1317% 2141% + 824% | + 62.6%
M BHE 90% 87% - -3%
6 Z. = ) e
o 214 94 FH=
Summary o @ overlap )
Project SN
Processed 2021-04-1223:29:52
Camera Vbdel Name(s) FOB510 88 547233648 (RGB)
Average Ground Sampling Distance (GSD) 414 /163in
/rea Covered 1464km2/ 146 4057 ha/0.57 sq. mi. /3619635 acres
Quality Check 0
@ images median of 57452 keypoirts perimage (]
@ Dataset 1317 outof 1456 images calibrated (907%), allimages enabled, 7 blocks A
@ camera Optimization 0.01%reiative difference between initial and optimized intemal camera parameters (v]
@Man:hing median of 12646.3 matches per caliorated image (/] . ;mm o H , -
@ Georeferancing yes, 10.GCPs (10 3D), msan RS emor=0.018m (/] T sans s e -
<2ld dREYRE BY > <21d g4 BHE >
3 Z. = )
o ‘22d 94 FH=
Summary i) @ overlap
Froect Andong byungsan seowon
Processed 2022-05-26 16:18:06
o) S
(g?eﬁound Sampling Distance 5 5 o 11 30in
Aea Cowered 1.731 km? /173.1006 ha /057 sq. mi. /427.9845 acres
Quality Check 0
@ images median of63119 keypoints per image 0
@ Dataset 2141 out of 2456 images calbratsd (87%), all images enabled, 23 blocks A
@ CameraOptimization  0.23% elative diference between iitial and (%]
®Ml'i'u median 0f9226.4 matches per calibrated image [v) Numberofoverlappingimages: 1 2 3 4 5+
@ Goreferencing ¥, 10 GOPs (10.3D), mean RV erfor =0.006 m O | vt anayot st o 2y i o e g e ree e e fovrs g o ovryinal. Gond
< 2d EEdes AY > < 22d G ZHE >
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e | woad | 7od

LXE(A) | FANB) | ] ] ]
= ; _ OO | olEy | #E olEg AR

(Al Bojms) | (epzpol)

(A -B=C) HH(D) 22 (%)
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[ A&71=3(GCP) A A

o AA71E4(GCP) 74t - =
‘21

LR

I

| A

A7 1E=48 2

A

=

F4ux) At

FHEoh X: +4.5cm Y: +4.9cm Z: +3.5cm=z

x| LA o SN T RYIEH 2
Al'j =™ A 7(I I'H—| S O o
Al rTa =
/e T 2%l X Y /
X S
ME/= SATA | 2E5TA Sk
—
q oFS] 138 1.0cm 0.7cm 0.5cm
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g i o 1 0008 006 051 3 -8 % >
mm1 o i ﬂﬁa 0.007 0003 0643 35135
@)OIB(SD) oo $002 0004 0023 0517 2132 -
GS0004 - s -O 14 0005 0.033 0327 34134 .
GS0005 o Somoos lfelﬁ 0,006 0.002 0585 19/19
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0.020/0.020 0013 X 22 :
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the number of
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\ per GCP iy Frne coondiy s e e oo oo _ L=| II Al-jl =~ = A_-II N
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‘203 x| A}r| &
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o @ computed Image/GCPs/Manual Tie Points Positions
@ Ground Control Points
(m] Y[m) Error Z [m] [piel] .
‘GCP Name Accuracy XY/Z [m] Error X[m] iﬂ:;’ S’ s :::2
e e
‘GS0014 (3D) 0.020/0.020 ":.‘043 oo oo 04;: i
e oggg 0.054 0.012 -0.021 ZL s
6 (3D) 0. : e :
g:" (30) 0.020/0.020 0-00;217 (O)L:f: e e :jj :‘:
‘GS0018 (3D) 0.020/0.020 oo L o 0:: e
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M1 - e -0.012 0.001 0.001 0. o
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: lm‘[ ] 0054771 0.056059 0.040552 o
o ‘where the GCP has
o sy ‘been automatically verified vs. manually marked.
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