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Study on level differences height measurement of the concrete wall by irradiation angle of the LED floodlight
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Abstract : In the periodic check of a tunnel, proximity viewing check of the surface of a wall is performed firstly, and then the
discovered crack is striked by hammer. However, there remains the problem is that the existing check method needs too much time
and the traffic stop for work. Furthermore, crack size is measured using a crack scale, and is a labor required in order to sketch a
crack in handwriting. Therefore, the crack investigation of the surface of a wall using traveling type image measurement
vehicle attracts attention. In this study, we have proposed a method for calculating a level difference height of the concrete wall
from the image by using the irradiation angle of floodlight used for shooting. As a result, the height difference level was able to be
calculated 80-100% of the real height.

1. [ZL®IiC Figurel?d X 5 I ZE D @\ FICR s o 7%E L, RS

RV OEERIT, B TOMFERMAEL, AEEQIL, 45° , 60° , 75° & L7=. fEEAS#OE
BIROFEES FHE TIT O TOIERFICH NI EET 5. PE COBRSEMILOME L, HEREND D AT ET
Z T, FERET RV BLHOBEGA RS L, & DI IEET0.5mE Uiz, B A 1%, $9240077 #i5E D
BAREME 2> S 3T 5 AT ORGARZ N T & D EFTRLORE FUOBN—RU T AT EER L. 7ok, FrxL

MAE A TV LM B ToOE(ez B IMbTE o0 WaRRE L TSR THEBRZ1T > 72 (Figure3).

T, EE6RREHHT DRI, HifiEo BRI (2) fRtrr7ik

ED b —2ARUELEND. BIEMETIE, BERL Figured 285 L7 BEEOEIG &, 2 A L7z —
TOMRBNERBFEL T D720, BotasTar EbEigERd. o kB O & RS
7 U — hOBGEICERASET K?/%ﬁ{%kfif%zé
TEERERL, BEOAENDBZEORT Z HE

Concrete test piece Shade widht : W

concrete level

Height of the
difference : H

oo AT SRBORNARIMGLAES o
Irradiation -
DBBIRERNL, BEof Sakos et ane] :

EL.

2. BESORE
TITE, BESOEHFIECZOWTHHATS.

Figurel O X 912, BEEOEWMAINGREZRIFTS &,
BeEDIRW G OEIZEENEET D, ZOREOIE L
EROBEAENS, KO)ICEVEEOFHSEHHT
XHLWVWHIEBXHTHD. EBEOMITCIX, —fE{kd
FCHI L7 R2 R OmRE O mizEE (pixel) &, HiGOfE
& (mmipixel) % % U CHEH L 72 EEEORZEIE (mm)
ZHWT, mSZRHTNL.
H=WXtané 1)

hotography

| dm

distance:0.5m

3. MRREFEER &gt 71k
(1) FRREZERR
FREEBRCIE, 1.0mm, 2.0mm, 5.0mm, 10mm® g%
#% J7ear 7 ) — MM \niﬁ{zli%h'% L7= (Figure2). Figure3.Experimental situation & LED floodlight
: BRERT - B (A - 2208 C BORELT - B - 2d

309



Fr 26 FE HBAKRFEIZE

Figure4. Photographed image & Binarized image
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Figure6. Calculation of level difference height by the
surface light source
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Tablel.Level difference height calculation result of the
surface light source (mm)

Height of the concrete level difference
1mm 2mm 5mm 10mm
45 0.90 2.00 4.30 8.35
Irradiation angle 60 0.75 2.15 4.55 8.80
75 0.55 2.10 5.00 9.80
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Figure7. Calculation result for real height
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