Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2016.17.5.237

cooperation Society ISSN 1975-4701 / ¢ISSN 2288-4688
Vol. 17, No. 5 pp. 237-242, 2016

UAE GG ol8T Aol M9 24

Displacement Measurement of Cable Stayed Bridge using Digital
Image Processing

Son Byung Jik', Jeon Seung Gon’, Heo Gwang Hee"
'Professor, Department of International Civil & Plant Engineering, Konyang University,
’PhD. Candidate, Department of Civil Engineering, Chungnam National University

2 o E =#d Fu 2y APl S S o e WS SA] f wHoE g A
WS =9late] A¥S stk Baltin B AP 30:12 S48 F$E Zo] 15.5m, WH] 400mmo|th AF e
GAe AE ANSYS siMAvtel RIS SAAIE va, B48te] JdA e 7ol eRdAdS Atk £ Aol
HgH A 7IHe Fedd AsE destslen, A9 212 100kef At 5F90S wWe] W99} 200kef A 5HAS
o] W9E SAs AP TSI B4 AR sl IR Frbete] AN E MV ALFE dAY
3t AFAE Srkete AR YEt) & 5] 100kgfoll A 200kgf o2 Z718 wl, ANSYS A thH] @ 2}-&-0] 31%9
A 14%2 7rAskd o, M9IA] AFdin] S48 GA] 17%14] 4%= THASFATE 200kef AISHA] 14%, 4%2] Aol Holx
o], FEAY HoR SR WS ST S o gy IF ATEE 59 FUE FE 155 E
SAste e disiA ATstaat st

Abstract This paper introduces a method of measuring the displacement of a cable-stayed bridge using digital image
processing (DIP). The validity of the DIP technique was confirmed by comparing the results with those obtained using
a displacement meter and ANSYS analysis. The normalized cross-correlation (NCC) coefficient was used. 100 kgf
and 200 kgf loading experiments were carried out, which showed that when the displacement is large, the reliability
of the DIP technique is increased. That is, when the load was increased from 100 kgf to 200kgf, it decreased from
31% to 14% compared to the ANSYS results and from 14% to 4% compared to the displacement meter results.
Therefore, the image processing method is able to measure the displacement sufficiently accurately.

Keywords : ANSYS, Cable stayed bridge, Displacement meter, Image processing, Normalized cross-correlation(NCC)
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Fig. 1. Test and analysis model
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Table 1. The interested point

Interested point 1 (P1) Interested point 2 (P2)

Undeformed image
(0 kgf)

Deformed image
(100 kgf)

Deformed image
(200 kgf)

Table 2. The reference point

Reference point 1 (R1) Reference point 2 (R2)

Deformed image
(100 kgf)

Table 3. Pixel matching

Original pixel coordinate (9:, y) Modified pl'xel COOl‘d.lflate (x’ y)

Point (pixel matching)
Undeformed Deformed Deformed Deformed Deformed
(0 kgh) (100 kgf) (200 kgf) (100 kgf) (200 kgf)
P1 (792, 473) (794, 484) (793, 488) (792, 481) (792, 487)
P2 (873, 474) (875, 485) (874, 489) (873, 482) (875, 485)
R1 (612, 259) (614, 262) (613, 260) (612, 259) (612, 259)
R2 (1567, 56) (1569, 59) (1568, 57) (1567, 56) (1567, 56)

Shift 100 kgf : (-2, -3) for R1 and R2, 200 kgf : (-1, -1) for R1 and R2
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Table 4. The calculation of displacement

100 kgf 200 kef

Point
pixel mm pixel mm

P1 8 7.64 14 13.37
P2 8 7.64 14 13.37 ! Lavrza 20 e T G saens T asees T 1176
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Table 5. The comparison of DIP, ANSYS and Disp.

meter
100 kgf 200 kgf
@ DIP 7.64 13.37
@ ANSYS 5.84 11.67
@ Disp. meter 6.51 12.85
Ratio 1 (D / @) 131 1.14
Ratio 2 (D / ®) 1.17 1.04
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