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Vibration Displacements Measurement of Slope Models
using Close Range Photogrammetry

HYS) - oY - HMTY

Jung, Sung Heuk - Lee, Jae Young - Choi, Suk Keun

Abstract

The purpose of this study is to measure displacements that occurs on a surface and interior of slope model and the
shape when the slope is destroyed at vibration experiment of the slope model using close range photogrammetry. The
circle targets and sphere targets are installed on a chamber and a slope model, while the earthquake wave are applied in
regular time interval. The close range photogrammetric images are acquired in each displacements step until the slope
model is destroyed. Those photos are processed by image processing method and the center points of targets are auto-
matically extracted. Furthermore, the three-dimensional coordinates of targets are calculated by image orientation and
bundle adjustment processing. As a result, amount of displacement at each level is precisely measured and provided the
basic information for assessing the slope stability using three-dimensional measurement of the target movement and
slope destruction.

Keywords : Close Range Photogrammetry, Image Processing, Slope Model, Vibration Displacements

BATE 2 A
Slo} Abst| A HAFS 27
7

425t A4 A

oz

ofr
2L
rr

ol g5o] AR Y AFEUBA| AR A FEE 2 5] B4
E AR g Aol A mgol] AFET 73
A5k Astgom Aprm o] shil ) 7 2 B e
of B9 FAHS AFOR FElgon] B4

3

ottt
T
P

ha} mm
o
o
U 32 BN o (B

.

%0 (- 0

2
£
0 19 m gy

32 N of

b
g

‘1
oA Wejee Ausr) 24
2 A QA WS 918 R AEA 7]

o

S of
)

B

by

U

>,

ek [0 oxt >
oo & o oL
st
>
Lo Lot

2
jatad
2
rH
Ay
i)

S~
>
™
B\
o
o2
ox
)
~
>
=)
3
ot
™
oft
E
do

1. M2 Apo) AFAL MARL T FA L A UALE

2474 A
AP BA0] L A 249 A

I 1l
20084 59 F 3ol A LA 28| g0l 7HEAS
AR o7 64k 9HE o] Abga} S ¢J gl 2010 1 F-Eluehs A 90d o) 2714 3 3ff 202t A =9 A
o Fofotu| g7} ofol Elof| A #1739 ZFH o = 225t Y Zlo] BhAYsEg o1 2000 t of] S 4] A1 X Sl4=7F o
o) AFo] APl T H2 o] 9lth R o= 2011 39 AR 403 S FolA 1 glon N TeS Hastelr] 9
o Al T 9.00] A X & o] HHgElo] 19 5HE o] QA A A Q] 2 o] 2t Aot

D WAIAZ - A3 - SEHEha B 53aa 3 ¢l a4, 35 AE-mail:idealharry@gmail.com)
2) 43| - FE NS E 53 5kat WAL (E-mail;jylee@sngis.com)
3) A - FEO et E &5} W 4(E-mail:shckoi@cbnu.ac.kr)

561



B3 B3] slsted Al
AR 7|8 E Boheks
o gl ATk S elel A
Aol th A A= 9, 2011; ©]-&
SXF 9], 2008).

A Ao gt AR S o] A
5 tl|(shaking board)o]] AFH R &S AH 2|5t X A& 7}
sfo] Aulm ol 4] WAlel W91 2 ela olck. ole}
ro b 2R AR Wl

]

=
2 9],2010;

=
83k b A5 g 72 33k

Nt e px m\I

ol 3l o] 2 AMH O] 3xH FA B MO E S5
Asll A AET A ol A2NHE EYstee o
7} 23 Zof THK. D. Lee, 2008; £ A Z 1} A w4
2010; 3H5L7} 4% 41, 2003).

2 A= 71EY AAE AAsH] S5k WA
T aLsto] A gl A S Aefo] AT A o= #1133}
A HLE AL SAHL 5= A= ARSFIHES
sho] Al ol A Hhy st W jo) uhy] PARS A5}

o) B4 Fa sl

!.

ATE 9l5te] WETHE o] §sto] Ammeo] 2|4zt
2 QY A7 0 2 $o 0 = A 5] A7HR] A
B WS 7 DA FE AL o] to] A
2 A EH 9 o o] XS 22 3312 w9} vl
B YA A ST AE Y 2 S
S5 919 7| 2 AR E BET 5 YES shlt

3 4= R A = 24ofl 4] AbRi R 3 (chamber), A
M, 712 E 5 AR ARaneh 3ol A A
315, o172 YA, B A AHE5E, B A A
A5 AR A B Boto] 714 aka, 4ol A HE 2
& LA 5t vpA e} Sgo) | RS AT

=
3ﬂa&aé%%ﬂ%@@aﬂé%¢wﬁaqﬁ
O].Q_E] Ol o

3 o i%@ﬂﬂﬁﬂv
of HoyE FU HS MAA S T Y L B
2742 Fokel BAe] 39 HEgHS A4kTHU. O.

562

Otepka, 2004, 243 & 2], 2006).

B AolA Aing AFAES S5kl AHmy
W) 9 AE o] 47 Smme] YA Raksig o
ArE o) AER 9 Y REwo] 57710 FHEAL A
59

\\_gi-_s.um

a3 1, Aty

A e seeld s Adt Ry ola Yz A
A glom g4 3 L3k ek, 3, Aol 4

Sphere target

Steel rod

10mm

1212, TEELH(RIZ 3mm)

| 20mm |

ot




% 4, 717 59 2ol UFEAL Ay Ay =
QJofl A5 on THEAL AP K Ei 2 i S
o X 3Hgie.

A Ak ol Abwe] A EHSIE AR 15k A
#7217 63} o] A, 215 el (shaken), AR
CEER LT

Shaking board
Chamber -7 00N:)

<— Sphere
Targets

Circle /

Targets

T2 4, ARH XIES EF AR

Displacementimeler

= Chamber

Circle

/ Targets

Sphere
Targets

Shaking board

AlSH i}-g

AR ARZE ol 83 AR Y A% W)

A
ox

2.2 7to2t ZHE diole ¥ J|EH S

A AIZ ol 7e2k o] o] 2013 Canon EOS 5D
7} 2}2} Canon EF 50mm /1.4 USM Hl 2 & 0]-8-3}9 01
Aelol ol 48 7hule} U] 8 A B 13} 2o,

E1.7lHz2} LB ENRA

Factor Calibration value
Focal length(mm) f 52.8820
Xp 18.0501

Remark

Principle point(mm
ple poini(tnn) Yp 11.7004

Distortion of lenses K1 5.366¢-005
(radial direction) K2 2.477e-009
Distortion of lenses P1 -1.184e-006
(tangential direction) | P2 -1.672¢-006
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Control Points X Y Z

CPO01 -11.159 -360.824 0.846
CP02 -7.571 -231.649 0.678
CP03 -4.455 -103.686 0.211
CP04 0.000 0.000 0.000
CPO5 294.435 0.000 0.000
CP06 297.288 11.234 130.873
CP07 -1.286 16.886 138.121
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