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= Abstract=

A Study on the Morphological Analysis of Sperm Using Hough Transform

Kwang Suk Park, Won Jin Yi*, Jae Seung Paick**

A new analytic method has been developed for the analysis of sperm morphology using Hough trans-
form. This method is based on the characteristic that sperm heads have elliptic shape in addition to
the density difference with the background. Sperm heads are represented in elliptic form with five pa-
rameters, and the optimal parameters are estimated by iterative Hough transform. To reduce processing
time practically, we restricted the transformed space in minimum volume and moved the searching vol-
ume to the maximum gradient for the estimated error. Morphological parameters were calculated from
estimated sperm head boundaries without further processing.
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Fig. 1. Effect of minute variation of perimeter on morphological parameter compared with ellipse
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Table 1. Parameters representing morphological characteris-
tics of sperm
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Fig. 2. Processed images during the selection of sperm head region
(a)original image, (b)binary image using the preset threshold, (c)projection profiles from binary image, (d)selected bands for
the sperm head region, (e)initially estimated sperm head region (f)finally selected sprem head region
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Fig. 3. Estimated and processed image during the searching procedure using iterative Hough transform

(a)original image, (b)edge image used in searching procedure, (c)boundaries estimated from selected rectangular sperm head
regions, (d)optimally estimated elliptic boundaries with three pixel accuracy, (e)optimally estimated elliptic boundaries with
two pixel acouracy, (f)finally estimated optimal boundaries with one pixel accuracy
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Fig. 4. Decreasing of mean absolute error during the pa-
rameter searching procedure
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Table 2. Estimated and calculated morphological parame-
ters for the sperms shown in Figure 3.(1 pixel distance =
0.08 m)
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Aspect ratio 1.83 1.30 157 157
22} e)dtA Ellipticity 0.29 0.13 0.22 0.21
x4 XFE Form factor 0.88 0.97 0.93 0.93
Ruffle 1.60 1.27 146 1.44
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