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Improvement of Image Processing Algorithm of High-Throughput Microscopy for

Automated Counting of Asbestos Fibers

Myoung-Ock Cho, Seonghee Yoon, Hwataik Han and Jung Kyung Kim

Abstract. We developed a high-throughput microscopy (HTM) method which enabled us to replace a conventional phase
contrast microscopy (PCM) method that has been used as a standard analytical method for airborne asbestos. We could obtain

the concentration of airborne asbestos fibers under detection limit by automated image processing and analysis using HTM

method. Here we propose an improved image processing algorithm with variable parameters to enhance the accuracy of the

HTM analysis. Since the variable parameters that compensate the difference of the brightness are applied to the individual

images in our new image processing method, it is possible to enhance the accuracy of the automatic image analysis method

for sample slides with low asbestos concentration that caused errors in binary image processing. We demonstrated that

enumeration of fibers by improved image processing algorithm remarkably enhanced the accuracy of HTM analysis in

comparison with PCM. The improved HTM method can be a potential alternative to conventional PCM.
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Fig. 1. HTM setup and images of airborne asbestos
samples taken by HTM (bar = 100 zm).
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Fig. 2. Asbestos sample images with 10 different grey
levels.
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Fig. 3. Procedure of parameter optimization for
processing of asbestos sample images
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Table 1. Results of asbestos fiber count by Manual, old
version of HTM and new version of HTM
methods.

Grey level 80/ 60/ 40/ 20/ 0/
(Min/Max) 255 255 255 255 255

Manual Count| 2 2 3 3 3
HTM (old) 2 0 100 134 13
HTM(new) 1 2 3 3 4

Grey level 0/ 0/ 0/ 0/ 0/
(Min/Max) 220 185 150 115 80

Manual Count| 3 3 3 3 3
HTM (old) 132 103 10 0 0
HTM(new) 3 3 3 3 3

Table 2. Comparison of asbestos concentrations of
representative indoor air samples by HTM and
PCM methods.

Fieldl | Field2 | Field3 | Field4 | Field5S

HTM 0.002 | 0.0004 | 0.003 | 0.002 | 0.005
(count/mm3)

PCM > 0.002|> 0.004|> 0.002|> 0.002[> 0.004
(count/mm3)
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