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Sampling moire camera was developed to measure the displacement of infrastructures effectively 

in real-time. An algorithm of a sampling moire method to analyze two-dimensional phase is 

embedded into the sampling moire camera. The sampling moire method is used for measuring the 

displacement of infrastructures. The sampling moire camera can measure and output displacement 

distributions for two directions in real-time from a two-dimensional grid image affixed on the 

celling of a building. In this paper, the sampling moire camera was applied to measure vibration of 

the building while rocking by a strong wind.  

 

Key Words : Sampling Moire Method, Sampling Moire Camera, Building, Strong Wind, 
Measurement of Vibration 

 
 
1.  
 

[1]

 

[2]

  
 

 *  
 *Human and Artificial Intelligent Systems Course, 

Graduate School of Engineering 

[3]  

[4]~[6]

[7],[8] 2  

[9], [10]  

37福井大学 大学院工学研究科 研究報告 第66巻2018年3月
Mem. Grad. Eng. Univ. Fukui, Vol. 66（March 2018）



 

2

2
[6],[9]  

2

2

 
 
2.  
     
2.1  

1
2

1 (a)
1 (b)

N
( ) 1 (a) N=4 pixel

N=4 pixel
1 (c) 4 4

1
2 3 4 4

1
/2

 
3

1 (d) 4
 

n
  

 

 

(1) 
 

Ia(x,y) Ib(x,y)
IH IL

Ia Ib
 

 

 

 

 
N

 
 

 

 
N = 4 4

1 (e)
 

 

 
(a)  

 
(b)  

 
(c)  

 
(d)  

 
(e)  

1  (N = 4 ) 
 

2
2 2

2 (a)

2 (b)

2 (c)

38



 

2 (d)

1
2 (e)

2 (d)

2 (f)  
  

  
(a) 2  (b)  

  
(c)  

 
(d)  

 

  
(e)  (f)  

2
 

 

3

1

1 (px py)
( x, y) dx dy  
 
 
 

 

 

 

 
(5), (6)

 
 

  
(a)  (b)  

3  
 
2.2  

4
CMOS FPGA (Field Programmable Gate 
Array) USB

 
 

 
4  

 
2048

2048 pixels 14 fps 128 128 
pixels 230 fps

39



 

 
 
3. 2  
 
3.1  

5 13

1 13
6 13 2

1
1 13

2
51.5 m x

y  
 

 
5  

 

 
6  

3.2  

 
7 (a)

2 52 
m

800 mm 5.0 
mm 2 x

 
25 fps 30

10 10
1.000 mm

10 10

 
256 256 

8 . 
 

 
(a)  

 
(b)  

7  

 

40



 

 
8 x  

 
0.065 mm, 

0.053 mm 0.100 mm
0.025 mm
52 m

 
 
3.3  

300 s, 4 fps

256 256 pixel 15 pixel

15 pixel 15 pixel

4.0  10.0 m/s 2.0  7.0 m/s 15 ms

0.0  1.5 m/s

10 ms . 

4

x y 9

9

x y

3

x

y  

x

x-z ( )

y-z

 

 

 
(a) 0.0  1.5 m/s 

 
(b) 2.0  7.0 m/s 

 
(c) 4.0  10.0 m/s 

9 dx-dy 

 

 10

x 0.85 Hz y 0.89 

Hz

x 1.001 y 1.133
[11] x

0.999 Hz y 0.883 Hz

 

 

41



 

 

(a) x  

 

(b) y  

10  4.0 ~ 10.0 m/s  

 

 
6.  
 

52 m
1 mm 0.1 

mm

y x
x-z

y-z

2
 

 
 

 
 

NEDO

 
 

 
[1]  

 
25-38 (2009). 

[2] F, 64-4, 369-380 
(2008). 

[3] , 11-3, 161-170 (2011). 
[4] 

2 , 
 , , 44-47 (2012). 

[5] S. Ri, M. Fujigaki and Y. Morimoto: Sampling Moire 
Method for Accurate Small Deformation 
Distribution Measurement, Experimental Mechanics, 
50-4, 501-508 (2010). 

[6] , , 18-11, 8-14 (2013).  
[7] , , , , 

25-1, 42-47 (1996). 
[8] Y. Arai, S. Yokozeki, K. Shiraki, and T. Yamada, H

Journal of Modern Optics, 44-4, 739-751 (1997). 
[9] 

, 12-3, 35-40 (2012). 
[10] M. Fujigaki, Y. Sasatani, A. Masaya, H. Kondo, M. 

Nakabo, T. Hara, Y. Morimoto, D. Asai, T. Miyagi, 
and N. Kurokawa Applied Mechanics and 
Materials, 83, 48-53 (2011). 

[11] 
, 12 (2000). 

4.

42


