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Asbestos Detection Method with Frequency Analysis for Microscope Images

O R GER)

1E 13 FRET (ERAF) iE

=5 e (BEKR)

AT R GO
FEH — CRAK)

Hikaru KUMAGALI, Saitama University, 255 Shimo-Okubo, Sakura-ku, Saitama-shi, Saitama
Soichiro MORISHITA, The University of Tokyo, 5-1-5 Kashiwanoha, Kashiwa-shi, Chiba
Kuniaki KAWABATA, RIKEN, 2-1 Hirosawa, Wako-shi, Saitama

Hajime ASAMA, The University of Tokyo
Taketoshi MISHIMA, Saitama University

Increased health damage caused by asbestos has become a problem recently. Removal of asbestos from building materials or

rendering it harmless are common means of alleviating asbestos hazards. In the process, a judgment of whether asbestos are

included in building materials is required. Complying with an official method, particles and asbestos in microscope images of

samples made from pulverized building materials should be counted to judge whether the samples contain asbestos. This task

is performed manually and requires enormous amount of time and burden. Asbestos containing judgment support system with

image processing is being developed to improve its efficiency. However, low brightness particles must not be detected because

of judging not harm but harmless, detecting low brightness asbestos is difficult. This study is intended to establish a method is

also able to detect low brightness asbestos, we propose an asbestos detection method focusing on frequency distribution of the

image.
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Fig. 1 Example of microscopic appearance of asbestos
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Fig. 2 Expert on counting particles and asbestos
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Fig. 3 Example of low brightness asbestos and no asbestos
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Table 1 PC1 Factor loadings and contribution of Fig. 3

Fig. 3(a) | Fig. 3(b) | Fig. 3(c)

Red(R) 0.934 0.751 0.73
Green(G) 0.958 0.71 0.86
Blue(B) 0.282 0.929 0.4

Cum.contribution(%) 62.35 64.51 48.38
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(a) Region of interest(ROI)  (b) Power spectrum of Fig. 4(a)

Fig. 4 Two dimensional Fourier transform
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(a) Primary eigen-vector (b) Angle of Fig. 5(a)

Fig. 5 Eigen-value decomposition of covariance matrix
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(a) Horizontal enhancementAx  (b) Vertical enhancement Ay

Fig. 6 Sobel fiter for edge detection(5 x 5)
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(a) Sobel edge enchancement of Fig. 4(a) (b) binarized Fig. 7

Fig. 7 Sobel edge detection and binarization

Input image
Grayscale transform

[ Divide image into small region ]
|

£
[ Two dimensional Fourier transform ]

[ Calculate covariance matrix and primary eigen vector]

Edge detection

No

Full region search?

Yes

Output image

Fig. 8 Flowchart of proposal method
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Fig. 9 Example of an image counted by an expert

Fig. 10 An input image

Fig. 11 An output image obtained using the proposal method
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