Computer Vision System for Analysis of Geometrical Character-
istics of Agricultural Products and Microscopic Particles (1)
— Algorithms for Automatic Threshold Selection—
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Summary

The main objective of this paper is to evaluate and modify the existing algorithms for the automatic
threshold selection. Four existing algorithms were evaluated quantitatively using test images of coffee
droplets and an apple. The images had the different area ratio of the object to the image size, different
average gray values between the object and the background, and different S/N ratio of the Gaussian
noise. The result showed that Histogram Clustering Method and Maximum Entropy Method were bet-
ter than Moment Preserving Method and Simple Image Statistic Method in automatic thresholding.
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Fig. 3. Mask for Simple Image Statistic Method.
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Table 2. Difference in average gray value be-

tween the object and the backg-

round.
Image
Standard Modified
Sample
Coffee 26 56, 36, 16
Apple 68 70, 50, 30
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(b) modified apple image having area ratio
by 60.09%

Fig. 4. Histograms of the modified images having different ratios in total area of droplets to

the image size.
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Fig. 5. Histograms of the modified images having
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between the object and the background.
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Table 4. Execution time required for auto-
matic thresholding with four diffe-

rent algorithms.

Unit : sec
Algorithn Sample image Coffee Apple
Histogram Clustering 17 17
Maximum Entropy 09 14
Moment Preserving 4.1 4.1
Simple Image Statistic 3089 3084
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Table 5. Performance of modified Simple Image Statistic Algorithm.

Image Algorithm Of 2?,‘;3?11(“,}: Execzxsté%r)n time
original 23.94 308.7
Coffee g. -
: modified 23.94 76.6
original 171 308.4
Apple .
modified 2.20 76.5
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Table 6. Comparison of threshold values and execution time between the original Histogram

Clustering Algorithm and the modified for trilevel image.

Item . Thershold Execution time

Sample Algorithm values (sec)
original 63, 87 538.6

Coffee -
modified 53, 87 1.8
original 82, 135 537.2

Apple —
modified 72, 131 1.9
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