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This study has been doing research and development of 3-dimensional measurement method using an image processing technique for
a measurement of dynamic displacement in shake table test. This measurement system is a very convenient system because it can
measure the 3-D dynamic displacement in shake table test in which the several makers are only attached to the surface of an
experimental structure. = The system therefore is the most suitable measurement system for an evaluation of complex 3-dimensional
behavior of test model. Fundamental hardware and software for the measurement system has been constructed until now. The
fundamental dynamic measurement accuracy and effectiveness of the measurement system has been also confirmed from several

shake table tests.

This paper describes the. dynamic measurement accuracy in fracturing shake table test using real scale wooden

house model, and also summarizes the synthetic performance of the proposed méasurement system.
Keywords:3-dimensional measurement, Dynamic displacement, Image processing, Fracturing process, Shake table test,
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Fig. 4

4. BENHMAEERERR

FHHIS A5 LA DORENMEREFMEZENE LT,
RO 5 HEOFHEEBRZEREL /2.

Case I: [E#ZEE) TS BEHHIEE

Case II: J1 A SABERECH 9 S MG E
Case IIl: 7 A FMAEICKT HEHEE
Case IV: EHHIFERE S <~ — HREERE
Case V: FHEIFERE & SHANEE

4. 1 HMANR

B 5 1, RERMEREMERICH W HEER

BEFIVTHS. FHBIRIL, 3.07%3.0°X 4.04m]

ThHD, RERIL, 3,080ke]lTH2. BFRERGHK

12, ¥ 50[Hz]THhDRIEE L TH- 2. D7D,

REEBEHRLIVBFOSNIRIET— TN OMNBEE
HhedE ICHMENTHERNSBRESMLEDE)

RN 2RSS,
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Table1 Maximum and RMS error in Case [
Direction -Max. error RMS error . Errorat
[mm] [mm] max. disp.

' [mm]

X 94 2.8 9.2

Y 6.7 2.0 6.1

Z 4.5 1.5 1.9
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Fig.12 = The comparison with the measurement results of the
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Table 2  Maximum and RMS error in Case I
Direction Max. error RMS error Error at
[mm] [mm] max. disp.
(mm]
X 9.6 2.2 7.1
Y 16.3 1.9 47
Z 14.8 1.5 1.2
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Table 3. Basic specification of test model (Type 1)
Natural Damping ratio
frequency (Hz) (%)
X direction 249 1.8
Y direction 1.98 2.7

(a) Bxterior of wooden house model
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(b) Size of the model and layout of markers

Fig.13 Wooden house model used for the shake table test

5.2 HMRURRAE
K 14 CERBROHN A SEBRLERT. IRAT
REBREDOEEEDRLED 2 BTHROA5NS

-125-



IS WRE L M ERERRN b OE R L
6ml~17 mIBEOMBICEEEEINTNS.

5.3 BRIU&R

K153 EREFNOMBERERLENT
B0, £/, @ 16 1, BEEEREEGIHL
BTHB, EHAED, X, Y, Z HH, EBI2E
WEmMEE, TRl BREMELERT. X5
i, FECIE, BIEEMEDS 585 NE/RRD
BrE LT, MHEBRTE, BRHCRRNROF
BTHEBIIHBICS o, AFEFRICID,
TSR O BB 2 A7 31T AR EEE T 3 % B il
BRI BAEHEE HAERCH LB RE
TEHITE B T L W BN L.

Camerat
(12.6m,.6.7m,1.0m )

Camera2
& 11.4m,-6.8m,1.4m )

Camerad
{11.7m,14.6m,1.3m )
Camera8
(11.1m,15.8m,1.4m )
Shake Table

measure-

ment object
2] X
Camera? (2F) Bl {1 Comers3
(-5.5m,18.7m,8.4m } ongl o1 "‘;;'.-".’ 7 ( +6.8m,-5.6m,1.0m )
& Camerag - °°°™ system A} 0y Camem (2F)
{-6.9m,13.7m,1.3m ) \ { -6.4m,-10.9m,6.
Camera4

(-8.8m,-6.0m,1.4m )
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