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Automatic Counting of Yeast Cells in Baker’s Yeast Culture Using
PC Camera and Conventional Light Microscope
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Abstract Automatic counting of yeast cells in baker’s yeast
culture was tried using a conventional light microscope
equipped with a pc camera. Relatively good binary image
was obtained by using white LED as microscope light source,
but uneven brightness distribution in original image hindered
counting accuracy. A block binarization method using local
thresholds proportional to local brightnesses was used to get
improved binary images. The brightnesses of the blocks were
expressed as the value component in HSV color model. Good
quality binary images were obtained by binarization on 8 x 6
blocks of original images and connected-component labelling
of the binarized images produced reliable counting results in
the concentration range 1.4 x 10°/mL~1.4 x 10 cells/mL.

Keywords: automatic-counting, yeast, PC-camera, light-
microscope
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Fig. 1. A conventional light microscope equipped with a pc-camera
and an LED illuminator. In the upper right side of the photo, there is
the pc-camera separated from the body tube of the microscope.
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| Image acquisition |

|

Conversion of original coloured
image into HSV or Lab color space

l

Getting the brightness value of each block as the average of the
Values (in HSV) or Lightnesses (in Lab) of all pixels of that block

l

Conversion of origional coloured
image into grayscale image

l

Getting the threshold value of each block
proportinal to the brightness value of that block

l

| Image binarization |

!

| Image labelling |

Fig. 2. Flowchart of the image processing for the automatic counting
of yeast cells in yeast cultures.
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Fig. 3. Binarized mlcroscopic images resulted from using tungsten
lamp as a light source. Global threshold values for binarization
were 50 (a) and 150 (b).
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Fig. 4. Binarized images resulted from using LED as a light source.
Global threshold values for binarization were 30 (a), 50 (b) and 150 (c).
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Fig. 5. Binarized images using a local thresholding method. Entire
image was divided into 4 x 3 regions having threshold values of
30~150 (a), 30~160 (b) and 30~200 (c). The threshold values were
linearly correlated with the degrees of brightness expressed as
value component in HSV color model.
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Fig. 6. Binarized images using a local thresholding method. Entire
image was divided into 8 x 6 regions having threshold values of
30~200 (a), 30~220 (b) and 30~250 (c). The threshold values were
linearly correlated with the degrees of brightness expressed as value
component in HSV color model.
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Table 1. Comparison of manual” and automated cell counts in
baker’s yeast culture

dilution® factor

repetition 50 10 5
manual automated manual automated manual automated
1 16 16 35 34 94 96
2 8 8 36 36 76 77
3 10 10 34 33 95 99
4 8 7 25 24 76 73
5 9 9 40 40 84 81
6 12 12 32 32 90 90
7 11 11 33 33 75 74
8 13 13 38 38 60 60
9 12 12 26 26 68 67
10 11 11 35 35 76 73

N yeast cell counts in unprocessed color image of yeast culture.
2 original culture fluid was diluted with sterilised yeast extract-malt extract
broth.
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Fig. 7. Examples of grey images and their labelled images of yeast
cells in yeast cultures diluted 5 : 1 (a,b), 10 : 1(c,d)and 50 : 1 (e, f)
with sterilized medium.
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