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Experimental study on key parameters for identification of
hollowing defects via UAYV in facade tiles
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Abstract: To mitigate the safety hazards posed by the frequent detachment of facade tiles, this study
summarized the causes of these defects, identifying hollowing defects as precursors to exterior wall tile

detachment. Using an Unmanned Aerial Vehicle (UAV) equipped with infrared thermal imaging camera, the
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study conducted laboratory tests for hollowing detection. The optimal observation attitude of the UAV was
investigated. The impact of defect characteristic parameters on identification accuracy and the effect of UAV
rotor operation on the temperature of external walls were evaluated. Additionally, a temperature difference
threshold was proposed for the identification of hollowing in exterior wall facade tiles. The study indicated that
optimal observation occurs when the UAV is 2 to 3 meters from the external wall, with a vertical angle of —30°
to 30" and a horizontal angle of —15° to 15°. The drone rotors increase the cooling rate of external walls by
10%. Recognition improves with hollowing of larger sizes, shallower depths, and greater thicknesses.
Hollowing defects in black and red tiles exhibited higher temperatures, while those in yellowish tiles exhibited
lower temperatures. Consequently, an outdoor test was conducted to verify the efficacy of the proposed
detection method by comparing it with visible light image recognition, which provides a novel threshold for the
expeditious identification of hollowing defects in facade tiles.

Keywords: fall accident; building maintenance; facade defects; hollowing defects; UAV; infrared thermogra-

phy method
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Fig.1 Mechanism of detachment of external wall facade tiles
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Table 1 Thermal parameters of the materials

- WAl 3R s/ MK F
(W/(m-K)) (J/(g-K)) /Cc!
i 5 4G AR 0.03~0.05 0.9~1.2 107°
E 0.024 1.005 3.5X107°
WA 0.032~0.04 1.38 2.5%x107*
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Table 2 Size setting of hollowing

2 WS R JEJE /mm W /mm 2T R JEJE /mm YR /mm
Al-1 50 mm X 50 mm 8 10 A5-3 100 mm X 100 mm 8 15
Al-2 50 mm X 100 mm 8 10 A6-1 50 mm X 50 mm 12 10
Al-3 100 mm X 100 mm 8 10 A6-2 50 mm X 100 mm 12 10
A2-1 50 mm X 50 mm 8 15 A6-3 100 mm X 100 mm 12 10
A2-2 50 mm X 100 mm 8 15 AT7-1 50 mm X 50 mm 8 10
A2-3 100 mm X 100 mm 8 15 AT7-2 50 mm X 100 mm 8 10
A3-1 50 mm X 50 mm 12 10 AT7-3 100 mm X 100 mm 8 10
A3-2 50 mm X 100 mm 12 10 A8-1 50 mm X 50 mm 8 15
A3-3 100 mm X 100 mm 12 10 A8-2 50 mm X 100 mm 8 15
Ad-1 50 mm X 50 mm 8 10 A8-3 100 mm X 100 mm 8 15
A4-2 50 mm X 100 mm 8 10 A9-1 50 mm X 50 mm 12 10
A4-3 100 mm X 100 mm 8 10 A9-2 50 mm X 100 mm 12 10
A5-1 50 mm X 50 mm 8 15 A9-3 100 mm X 100 mm 12 10
A5-2 50 mm X 100 mm 8 15
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Fig.2 Production and embedment of hollowing
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Fig. 6 Area measurement results under different distances
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Table 3 Temperature record for each defect and no defect

2 i BE/°C
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