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A Vision-based Pipe Support Displacement Measurement Method
Using Moiré Patterns
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Abstract : It is very important to measure the displacement of a structure to evaluate the safety of the structure. This study
shows a methodology to measure the displacement to determine the stability of a structure when it is damaged by loads. The
methodology used Moiré's phenomenon and was verified through experiments. The experiments utilized pipes to simulate the
pipe supports in the construction site and measured the vertical displacement of the Moiré interference patterns according to
the horizontal displacement of the pipes. Experiments confirmed that the linear relationship between horizontal displacement of
pipes and vertical displacement of Moiré patterns and derive a relational expression. In conclusion, the methodology presented
in this work allows us to simultaneously measure a number of vertical members” displacements regardless of distance and
determine the safety of the structure.
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Fig. 4. A Pipe support with Moiré marker
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Fig. 5. Image processing through filter insertion to create Moiré
patterns
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Fig. 7. Vertical movement of a interference pattern according to
the horizontal displacement of a pipe support
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Fig. 10. Photos of before and after horizontal displacement
changes

712 Besie Ao nE dily] &
RHFLE ARSI
(Fig. 10y To| 29| ~8 Ha} 20| WFOIT} 2 P4
oA LEHFE 1fo]iz9] 8 o Helo] mE Mok <t
HREY 2] o5 HE HFHE ol&d) U4 Hel=
ARYSIAL.

st 8° 719 A

o9 A uto]Lo] F ol Helo] mE Kot
FL9] 7] Ol= HLl(Pixel )7} (Fig. 1)k Z20] LIEFs:

E} uo]Lo] ¥ Ol Helo] I Kot THIFL9]

| Oz HePL dgA o Helshs Ze gl ¢
H 22 dilgte 27146 g Aot 2z
dAJolA = yaHOl ERlchzt ol Ad 7<}0ﬂ 9]
OF M 0|2 OR 00] Hojof it B
ik Alte Soff Age QS 1 glol —r/\]
S dz Aol 2107 ofd=rt

§9 o~

1©

1}
(ol ok

NN
2 X {0

le‘,m

25

Herizontal moving displacement of pipe (mm)

0 50 100 150 200 250 300

Vertical movement displacement of maire pattern (Pixel)

Fig. 11. Graphs of experiment results
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Table 1. Measurement displacement resolutions according to

camera distances (Unit: mm)
Camera distance Measurement displacement resolution (mm/pixel)
2m 0.56
3m 1.03
4m 1.30
5m 1.65
6m 2.06
m 2.46
8m 2.86
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‘ Attach the Moiré marker to the pipe support |

|

‘ Take a real-time video |

|

l

Insert the Moiré pattern
through image processing

Measure the distance between the camera
and pipe support through Equation (4).

l

|

Calculate the vertical
movement displacement of
the interference pattern

Calculate the slope of the linear straight line
through Equation (3).

'

‘ Calculate the horizontal displacement of the pipe support through Equation (2).

Fig. 15. An Algorithm to calculate a horizontal displacement of a

pipe support
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