Korean Society of Surveying, Geodesy, Photogrammetry, and Cartography 2003 / Cheongju / Korea

DEXSHDSHS 0|28 £X|AIZISE] SSH HE
Effective Apphcatlon of Digital Photogrammetry using Local Terrain Model

geg . g4 . 258 .33

o o

Park, Woon Yong - Kim, Jung Hee - Moon, Doo Youl - Jeong, Gong Uhn

Foltfdty EEUYFeE 24 (E-mail: uypark@daunet.donga.ac.kr)
Y Adustn EE8H 2SR 24 (E-mail geodesy@kyungnam.ac.kr)
Y 2oystn 2381 B4 (E-maill dymun@hyomin.dongeui.ac kr)
Y solgstn EZFE vl 48 (E-mail: gwieong@hist.cokr)

Abstract

Digital high resolution cameras are widely available, and are increasingly use in digital close-range
photogrammetry. And photogrammetry instruments are developing rapidly and the precision is improving
continuously. The building of 3D terrains of high precision are possible and the calculation of the areas or the
earthwork volumes have high precision due to the development of the technique of the spatial information
system using computer. In this study, using the digital camera which has capacity of keeping numerical
value by itself and easy carrying, we analyze the positioning error according to various change of
photographing condition. Also we try to find a effective method of acquiring basis data for 3D monitoring of
high~accuracy in pixel degree through digital close-range photogrammetry with bundle adjustment for local
terrain model generation and earthwork volume.

1. M2

FHZ grg Fhdigte) s s g4, AAAErIE dEER X944 AP B B3
T7F &asl Ay ok FAARRESZEL AdE(object)oll A FXsE d4E H5, °F
2] A &) (digital image processing)3 o 2ZM  #A :rbe] Ao oM HYHW ARE

ok

2 A e

g, #4T T Uk AAMAF FEHS 22 J+ fdAE sdge SHAEA IHE 5 F47 FAARSF
7Y o] &3 FR GG AAE A7t s A HAew G A Eokd B stsAdE AAEA
HYo XEe BEAMS FHA £x- s B¥®IE £ ELEE(DEM; Digital Elevation Model)<
< AL Eoto AF dAA FHYsA Lol FHo o5 v} 53], ER HAAYG EA Aol o
A FAEIEFEE o)L EFH AL O dEAH] HE Fofseln, EF Y AL HA FAM|
ARz FHG @A Q7] "dEe o AFEE Fole AL dAAY Fad dF FHAoltt. EFFEF AA
Aezel Ay QAES dutzow g A9 UE Fuxze HBE AP e, BIVH A7
ASHRoly, olE 84 E T3] estool B &G EFTH AEo] o]Fo] A F Ut

2 AFdAME AR AGY IAEFY] ETEE "\la’tﬂ?ﬂ Axtslz] fste] A SRS

P‘L
R
H
4
x
ofl
td
i

(LTM : Local Terrain Model)& 434§t
A& A7 Hste] AR A (self
F& 2 A H(bundle adjustment method)
gdN=H ARTZ APmy, bl BA
Fode AAzgc) w3 Hdxel z

o - =2 [} ‘E]l

(digital close-range photogrammetry)-% ©}-&

—-7‘ ExE A&EE 3t *V*’—‘TCQOE 2o st
23 &
b=}

il "

I U 7
2
ofl
b

®
o

9
& ANGRE. B EA2 WY BAFAREYoE o
232 Fd 43 S48 2R Sgez 4

s,
o
O

jutid
=
0%
A
12
lo,
Hl
S lid
ﬁ,

- 199 -



AEg v TR A FANNE

vﬂ% FEHon ETFS 4EoH] AMFR x AR ¥ AANY uE AE

2, HYA2H

2.1 SEXHAA

HAE F7Hobject space)® AHE3IHimage space)rlolel 7|EF o8¢l FMZA wiE2A HEF £
A7l F3AME A FAE B3 FEE R 71 318t 5 S EEsidof gto (oY &, 1996). ©]
25 X4 glo] =g ddE T EAFRES A 9EgS B Ho FFErt A3pEt

d

211 Ajd #Y
ARG 58 9% AuZE Rollei AHolA A 23 d7 metric 7 ulElE A} L3515 08, AEdH
A g 2AA 13mme 48 elzlog Zwlo] wely) o AL F oz QAgt)
a9 2% A AAE As BLD GAol, 1Y 3& BIWH el wA R B Ak
oF 6mx5m o] U BAL 554 AA Axsigon s 2y 9x L WP yRHow
stel 1279 %@‘% AR FHHLY 52 A8 AYE SAHSFAH

[ HPNY X FANE

HETAE J

| S

-

. “\

1

N O e
o=} ! CXIg 3toletol <fgt : - =
e ael AHAANE ; g 2 B3 2XR% & 3 HRE
- e o1 28 M50 AT g
£ YHES AAH Calibration Rollei d7 metric
: HEAA EAF
e oot Y [ TN _ _
SR IE ES | | IWAERY ok 7.550 7.560
IR A G Xh -0.190 -0.193
L o TE e Yh 0.2100 0.2743
‘ Him &
o A, | -2.243E-003 | -2.226E-003
" am g ezm ez ) 4, | 4.381E-005 | 3.903E-005
- SRR R, 3.0 3.0

ck 1 =x@Ag
2uso PUEY BE
R22HO Jtsd HA Xh Yh: Fxazm
Al, A2 ) VN B G S e B =
g1 o7 +8us
Ry: wra}sjsto) 0w FH 7429 v
21.2 X172 A2
R F4a BA Aol = AN i aket FARE AT FaE BAoF shAv, JAA W 9
1

3 SR He]
Ztzke] vl BAL Brlsld BAYS 49T, A5E AN 2 S48 AP FARL
Nxz @ 9EIAEANA TR AuHEe FA0 a5, Bz s ggEl 33
FxzA Fo AR kol E 19 @ 2o] uRHAY

- 200 -



2.2 EA &Y 7Yy 3z M4¥

2.2.1 A}

e
file)

Jary
file)

T

ol

of

=1
=

A
4 EF HRXIE

o
[=)
]

A
L

ey,

A-Fell A

=

1=

X
=

2.2.2 At Az

)

4r

o WA 3R N3

1o] 8l7]Zk(grey value)s AFEZ

)
it

Ao ot ¥ &4 BAAR

A
_z]T

=

o

e

2

A

B
BiS!

o

ﬁo
o
T
_ZT.E
T

r

7
AR

s

0o

A

)

™

ol

Ko
T

B2

o

pitg
il

or

1%0

ol
0

w0
N
iTﬁ
‘ZT
&/

BN
=
o

&

31

&
ey

He o

l:lol-

E 29 a9 74 B

23 (E), F 7HA
FA %2 9 (NaturaD2 “HERAUH. =ASAHAYHAA

S

o g

L=y
=

[e]
g

e

77

=
-

2 73(C-E),

i

o
A

o o
BN
o ﬂ
‘m io}
= B
o
] Sl
M
o T
M
m o
%1
i+
B ﬂw
o Nr
!
mﬁ 4
=
m o
ojn
W
il
4 o
iy
gy
T o
o+ 5 |
J_HO
o}J
ww A
o X°
1_:_NO N
A
<! o
4 TO
,;ﬂ ol
o 7
o
K
G
EiCary
Ny

ol

i
K
i
g

of

2 dgstA Fozy

e

7.462mm=E e}

she) 207l

S

Nautal
Ao

)

[e}

A

A

A

FHEAA £2480mm, ZF EANA £6.620mm %

o8¢ (mm) - -

QY ({mm}
O Z{mm)

0 X (mm)

Y

7.462
7.995
8.845
10.394

Gmm)

e

Al A +2.390mm

_;_xj_
(mm)
7.670

G

2.390 | 2.480 | 6.620

3.210 | 9.355

2.560 ] 7.110
3.175

(mm)
2.610
3.055
3.195

.

L

3

C-E
E
C
Natural

=gl 5a7he] A

}é]

ol

el
"

‘z_._|
o

N
R

0

X

B

Ty
o
.AO

- 201 -



oblel 27 8e AMAYY AYRYA Bl TRHOoE FFo| ol WAT FHol= BAL
T

Z3HA wfx et £ 2 99 Zo] 7 o sty 33y HEE SOKKIAAY SET2B H 2
05" % Total Stationo. 2 AW A B=34Au}

e S :
T i o
=
€ 1 —
S | -
- uy o
nel | i
o |
X(rm Y{m) Zrm) STRX | xirm) i 2o
J& 10 3XE HHS EEHI 8 11 DP-TSY HEEX

278 FAARES R ZAAZd dAdE 339 #HAo EFEAAE ¥ 108 Zol XWF
3.050mm, Y& 2 4040mm, ZHFLZ 1.630mm, F7ate 5318mm=E etk A9 £
Azl 33149 HFuEY TS FEY FFANE 29 1173 2ol XWdo® 7452mm, Y3k
8.434mm, ZW&F o2 11.059mm, F3FexE 15.779mm=E e

lo X o
TR

g A FEE V)22 AL 22399 SurferE o] &8iH A A (Kriging) By og T3
APdg A Ad@Ae] 349 AE 2dS £l FAARS aRH oz FHEsI A
g st SRt ZYA BAHE BE5Fo] AT A Sndely, T B T &3
A}

132 FRrAFrde 3389 DSM(Digital Surface Model)& WER ).

- 202 -



3.3 EZT MH
A8ERY V2 a2 EEAHE ZUAI xR AL FAANNZLZoT Y FRANPRY
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Interpolationmethod | 1.D.P N.N Kriging TIN ILD.P N.N Kriging | TIN
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Simpson’s Rule(m’) 99.374 | 105232 | 99.531 101.445 97.265 104.129 | 98.874 96.940
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