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Abstract: A non-contact pore structure detection and identification method based on zero-degree light source was
proposed. The pore structure image was acquired with the assistance of the zero-degree light source, and the mean
filtering algorithm for image denoising was improved. The pore structure feature identification method was studied.
The results show that the zero-degree light source can greatly enhance the contrast of the pore image of foamed
concrete, thus the post-processing time is saved. The improved mean filtering method can effectively suppress the
noise of pore image and improve the clarity of pore edge. The optimized Canny operator increases the accuracy of
structural feature identification of thin-walled pores. The rapid detection and accurate identification of pore structure
information are realized by this method, such as pore edge characteristics, pore size distribution and porosity of
foamed concrete, which is expected to be used for pore structure characterization of other foamed materials.
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Fig. 1 Structure diagram of zero-degree light source(size: mm)
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Fig. 2 Images of foamed concrete under different light sources
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Table1 Minimum sample amount

Average porosity(by volume)/ % Variance n
44.65 0.000 853 0.1457
42.78 0.000 937 0.1599
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Fig. 3 Comparison of sample preparation process of three processing methods
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Fig.4 Sampling results of three processing methods

(g) Local a of pore wall colored

FUGXT H AR RRAE 9 A R B R IR B + 19 H b
FRAE 2 LAY 2 2 R AE LA K AT L i B AR RRAE L
A T 2 A T v 6 D s PRI A2 Sy B3 T A S5 R B
L3R e TR [ A5 %) A ) 3 3 fin A 34, 1
F[0—255] iy H 38 T8 A5 8. SR FH R X 21 ¢ i 20
0, 1 R ORE BE HE AT 0 AT 3 A5 B K BE R AR
g(l‘,y):
g(2,y)=0.299 X Red(x, y)+ 0.587 X (2)
Green(x, y)+ 0.114 X Blue(x, y)
A :Red(x,y) .Green(x,y) \Blue(x,y) 435l A £
0 S AR R oy 400 R AT A
SR A=

(i) Local  of zero-degree light source



%1 e

52,55 R TR TBE AL Z5 R DA T 5 0 v R 107

3 b B 5 1 A5 B 04 A R TR BE KR A | N Ak
PACRE DL 5.y B 5 a7 WL, R BE AR Kb B S 7R AL B
BE A — B R BRI TR R A 3 o {98
P AN B PR w2, ) VR W RO ] AR T
1855 R AR EL 8 B R B9 2248, IR 226/ T 0 /Y
BEREFBAN 0, 43 B M5 1 BBy (2, p):

y(I,y)Zmax{u(I,y)*g(x,y),O} (3)

(a) Grey figure of pore
wall colored

(b) Grey figure of pore wall
colored-pore filled

PITIEAR T L2 A Sl TR AR B0 o AR A 2 B
2 Jr) AR B . b 18 538 ] W AL BER (1 KAL)
1EA BALEA WA T35 OS2 RO, NIt E
JR L A B A B AR AR R AL 5 L AR R AR
JLF- AR 5 FLEESR (B — LN BUSEIE TR A L B A7
ERBRIEGE R, R EOL B ER R S LA R %
JESC IR 22 0 I AL BT, FLBE b BUMR A B,
28 1ok o MG A T MR P Y D)

(c) Grey figure of zero-degree
light source

(d) Noise reduction figure of
pore wall colored

(e) Noise reduction figure of pore
wall colored-pore filled

(f) Noise reduction figure of
zero-degree light source

PS5 3 A By 45 80 ) 0 TS 15 e Al i R A AR T

Fig.5 Effect figures of gray and noise reduction of foamed concrete by three processing methods
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Fig. 6 Comparison of pore edge recognition of foamed concrete by three processing methods
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Fig. 7 Pore size distribution and area percentage of foamed concrete by three processing methods
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