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Development of Automatic Measurement and Inspection System
for ALC Block Using Camera
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(Kyung Moo Huh and Seoung Hoon Kim)

Abstract : A system design technique of automatic thickness measurement and defect inspection system, which measures the
thickness of the ALC(Autoclaved Lightweight Concrete) block and inspects the defect on a real-time basis is proposed. The image
processing system was established with a CCD camera, an image grabber, and a personal computer without using assembled
measurement equipment. The image obtained by this system was analyzed by a devised algorithm, specially designed for the
enhanced measurement accuracy. For the realization of the proposed algorithm, the preprocessing method that can be applied to
overcome uneven lighting environment, an enhanced edge decision method using 8 edge-pairs with irregular and rough surface, the
unit length decision method in uneven condition with rocking objects, and the curvature calibration method of camera using a
constructed grid are developed. The experimental results, show that the required measurement accuracy specification is sufficiently

satisfied using our proposed method.

Keywords : image processing, thickness measurement, defect inspection, edge decision, curvature calibration
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Table 1. Threshold value of level.
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Fig 5. Images of broken and cracked region of ALC block.
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Fig 6. Pattern of an arrayed 8 edge pairs.
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Fig 1. Detection of cracked and broken region in a single
block.
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Table 2. Actual measurement data of ALC block.

dHEY | 98982 | dHGE3 | dd 4
w 7.7 10.3 15.1 20
w’ 76 10.3 151 20
H 59.5 59.5 59.5 59.4
H' 594 59.5 59.5 59.4
W, W: &% ol H H: 85 £o] JH 4144384

I3 TES M 95992 o8 d AFAZG
(@ate AAge) 279
Table 3. Automatic measurement data of input image with
curvature.
AE94 | 99942 | 40943 | dddA4
W 8.03 10.62 157 20.75
(-0.33) (-0.42) (-0.60) (-0.75)
W' 8.00 10.66 15.64 20.75
(-0.40) (-0.36) (-0.54) (-0.75)
H 61.20 61.2 61.21 61.03
(-1.70) (-1.70) (-1.71) (-1.63)
H 61.16 61.22 61.22 61.05
(-1.76) (-1.72) (-1.72) (-1.65)
W, W: B2 go| H, H: 2% Fo| J=g41-443d 04

T 4 FSERAYNY AF=A=
(B3re AAzH 2x9)
Table 4. Automatic measurement data of curvature calibrated

image.
HHFE1 | d8942 | 499493 | Jdd44
w 7.75 10.19 15.13 20.01
(-0.05) (0.01) (-0.03) (-0.01)
W’ 7.71 10.25 15.07 19.97
(-0.11) (0.05) (0.03) (0.03)
H 59.38 59.36 59.44 59.24
(0.12) (0.11) (0.06) (0.16)
H’ 59.29 59.41 59.43 59.26
(0.11) (0.09) (0.07) 0.14)
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