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Analysis of skin ice shape
based on flash pulse infrared thermal wave detection technology
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[ Abstract] In order to study the shape of ice accumulation on the aircraft skin, an infrared thermal wave detection experimental
platform using flash pulses was set up, and the ice accretion shape detection experiment was performed on the surface of the test
aluminum skin. The ice shape difference was analyzed by the classical edge detection operator ( Roberts operator, Sobel operator,
Prewitt operator, Log operator, Canny operator) under infrared thermal wave imaging and visible light imaging. The main
conclusions are as follows: The infrared thermal wave detection for ice accumulation shape is better in purity and integrity than the
visible light image. Among the detection operators, Roberts operator has the best processing results, Canny takes second place,
followed by Prewitt and Sobel, and the Log operator effect has the worst image processing. This conclusion can be used as a

reference for aircraft ice accretion detection research.
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Fig. 1  Schematic diagram of flash pulse infrared heat wave

detection for skin ice shape
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Fig. 2 Flash pulse infrared heat
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MATLAB 42 4F

function edge_detection( ) ;% xE X PREL

close all ;%I FITA B9 s UGS H R T 1D %) 5

I=imread ( “ice.bmp”) ; % EHUAEG

PicGrey = rgh2gray (1) ;% H A ) R BT
RGB B JK JEE 1114 1 e fh

thresh = graythresh ( PicGrey) ;% H ah#fi & &
T

Pic = im2bw( PicGrey , thresh) ; % % E1% —{E 1k
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Fig. 5 The edge detection effects of visible light and infrared heat

wave images with Roberts operator
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Fig. 6 The edge detection effects of visible light and infrared heat

wave images with Sobel operator
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Fig. 7 The edge detection effects of visible light and infrared heat

wave images with Prewitt operator
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Fig. 8 The edge detection effects of visible light and infrared heat

wave images with Log operator
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Fig. 9 The edge detection effects of visible light and infrared heat

wave images with Canny operator
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