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ABSTRACT

Recently, high—resolution cameras in smartphones enable measurement of minute objects such as cracks in concrete using
image processing techniques. The technology to investigate the crack width using an application at an adjacent distance
of the close shot range has already been implemented, but the use is limited, so it is necessary to verify the usability of
the high—resolution smartphone camera to measure cracks at a longer distance. This study focuses on recognizing the size
of subdivided crack widths at a thickness within 1.0 mm of crack width at a distance of 2 m. In recent Android—based
smartphones, an experiment was conducted focusing on the relationship between the unit pixel size, which is a measurement
component, and the shooting distance, depending on the camera resolution. As a result, it was possible to confirm the
necessity of a smartphone lens for the classification and quantification of microcrack widths of 0.3 mm to Imm. The universal
telecentric lens for smartphones needed to be installed in an accurate position to minimize the effect of distortion. In addition,
as a result of applying a 64 MP high—resolution smartphone camera and double magnification lens, the crack width could
be calculated within 2 m in pixel units, and crack widths of 0.3, 0.5, and Imm could be distinguished.
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Fig. 2. Configuration of test board and target area for analysis
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Table 3. Comparison of estimated crack widths obtained by smart phone images at distances of 1 and 2 m

Estimated crack width Estimated crack width
Smart phones at distance of 1 m at distance of 2 m
0.3 mm 0.5 mm 1.0 mm 0.3 mm 0.5 mm 1.0 mm
0.4 0.53 0.92 0.55 0.74
GQ2, (HQ) + Lens (134) (106) (92) 0.46 (154) (110) (72)
0.28 0.46 0.62 0.63 0.59 0.56
GQ2, (Normal) + Lens (93) ) ©1) (210) (19) (56)
0.55 0.66 0.70 0.65 0.65 0.67
GW + Lens (182) (131) (70) (215) (129) (67)
0.44 0.43 0.56 0.51 0.52 0.53
GQ2, (HQ) (146) (86) (56) (70) (103) (53)
0.82 0.80 0.84 1.0 0.95 0.89
6@z, (Normai) (272) (160) (84) (336) (190) (89)
094 1.05 1.02 1.09 1.10
LG-F750K (L) (313) (211 (102) - (217) (110)
* (): percentage of width error (calculated / measured, %)
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