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This study has been examined about a 3-dimensional measurement method suitable for shake table tests, and has proposed the
measurement system using image processing. Although this measurement system is based on a simple theory of measurement, it is
a very convenient system which only requires to install the markers on the object structure and it can be considered as the most
suitable measurement system to evaluate the complex 3-dimensional behavior of the object structure. Fundamental hardware and

software in measurement system has been constructed.

Moreover, the fundamental dynamic measurement accuracy and
effectiveness of the system has been confirmed from the several shake table tests.

This paper describes the dynamic measurement

accuracy, the effectiveness of the proposed system and the evaluation for practical use from the results of shake table tests.
Keywords:3-dimensional measurement, Dynamic displacement, Image processing, Fracturing process, Shake table test,
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Fig. 2 Accuracy experiment result
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Fig. 6 Luminescence characteristic of makers
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Table 1 CCD camera spec
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Fig. 8 Collapse model used
for the shake table test
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Fig. 14 Measurement result of
structure model using selected camera

Table 4 Measurement result of
structure model using selected camera

BAIRZE [mm] | RMS [mm]
Unit2 19.47 3.91
Unit3 11.33 2.78
Select 7.80 228

R, FLT, 9ERFTLAEEMRS Unit BITHA
SERGULEABRETHS. T 2Tk, Unit2
DAASOPRTEHAMBOBHNERRICHT 25
REVBRBETTIIATEZRVE2EE, 31F
EFRIEE IS U TEmIZEREBE LR Unit3 O AS
1RZEAL, HLW Unit 285, HMF—50D
BERMLEZRFLUAEERTHS. 2B, 61,
SHARZZRL TNV 5,

BRMNRTEIZC, WASEEZT>THESN
JLEHRIRERIE, R4k HBbREINDB LD, =heE
ND Unit THAISNEBRIOBEENMLELT
WaBZENOME., 2ok, SHHAlXRIZHL
TEERAATERBRTBIEICED, Y—HOD
HWRICHIETEZEMDTRL, SHEEDOHR L
DEIMNBIHOEEHNS.

-82-

5. 8bYIC

FHFR T, KRBEZRTBEHBBRRIEHRTD
ERAZAMRELT, BE—YarFv TF v EHIMIC
REFEZNDEGUE % B - e = K TTEHIE
FEERBELTWS., AHBTR, AETTIBLY
RO TFETIINEZRAWERHSAIERL D, £
RTRETH>EBQUEZRAWEHBIFED 3 KT
BRI ERPHA A FADEM R EITL
TRETLTE.

HRELT, BHAIREZSOREMTO 3K
THMAEREZELSPICE mm, D EdH cam
BEORETHAETHEI I E2MHIBLE. &
NIZKY, FWRTRETDHHAFEIL, KB=
REBHWEERERIC 2B LEFETH B &
ZZ25N53. F, EROEWMABRERIIBN
TELBEEZONBZI—HOFBIEE LN SO
HEREAOHMIEE LT, Unit ZBATIATES
IO ET, Y—HOWEERIIHETEZEIND
Th<, FRAKEOMEL TR TER L%
Rk,

S%IT, TSR BEMEEZEHELT, A
SEB/NNY— OB, BATNT A—%ARKM
HORBIREE, FUSROHHAT -5 OiseR &l
28Rl ATFLADEELERNTS. £k,
EHEILZENS Y 7NV A LA THERBEEIIHL,
3D 5749 ATERRYT BV AT LD
LTHED TN FETHS.

MiE

AR EEMIRARAERICK Z2EEUE
(HEHOBEBRMHICE D S EFEILBZ O
BE MM LB T 2038 O—BRE LT TRHEER
BEEBRO D OIRE B MIRF B KOG LLEE
B OBELHE] OF—TEBEINZDHOT
H3. £, ZMREERTIITHEDHAE
EWENA T OV ATFLA BRERICELS KHO
BEERT.

$ER

1) B, 54, KEEMBERIIBITSH
- AEFEEOEENL), BLIE HHEHOH
HABAHICE DS BT A MR LIZET 3
S URIY LEHXE, pp.65-70, 2000.

2) BEEES, M54, TEGUHEZRWMEDH
BARERSMICET A, B2E HhE
) DB AR T D < M KMk i
Be3L R ARNE, pp.111-116,
2001.

3) WEER, M54, ME&HLE%E R\ RGED R
BREEABMICET AW, B3E M
YOI ERMEHEICE D < HhFEph R ki
95 RI T ALEXE, pp.101-106,
2002.

4) HOE, EHRUETE, HITHER, 1996.

5) HOMEZ . ZRITEHRETH, PERAE, 1990.



