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Measurement of Geometrical Characteristics

of Fruit by Image Processing System

& B i E BY £ — K
S. H. Noh, K. H. Ryy Y. W. Kim
Summary

Geometrical characteristics of fruit including perimeter, projected area and length of minor and major axis were

calculated by computer programs to be used in fruit sorting by image processing system.

The results are summerized as follows.

1. A program calculating perimeter, projected area, and length of minor and major axis by edge detection and chain

code was developed.

2. Geometrical characteristics of given figures were calculated to verify the program and the discrepancies from

the measured values were about 5%.

3. Regression models for estimating volums of apples were developed and regression coefficients for each variety

were found.

4. Abnormal apples could be recognized by comparing the ratio of minor axis to major axis and the standard value

was proposed.
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Fig.1. Block digaram of image processing system
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Fig.4. Direction numbers (a) and chain code (b) for
detecting the boundary of an image
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Table 1. Regression coefficients computed from different samples and uncertainties of estimated perimeters of apples.

Model Sample Regression coefficients | Mean of differences SD.
K; x10° (%)

Given figures 4640 * 7.965 1.460

Pe=K, - P. BOOSA 4.339 0.431 0.301

STOCKING 4.258 0.830 0.621

BOOSA&STOCKING 4.300 1.110 0.755

* K, computed from the given figures was used to estimate perimeters of apples.
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Table 2. Regression coefficients computed from different samples and uncertainties of estimated projected areas of apples.

Model Sample Regression coefficients | Mean of differences S.D.
K. x10° (%)

Given figures 2101 * 6.480 2.001

Ae=K." A BOOSA 2271 1.440 1.261

STOCKING 2.206 0.819 0.689

BOOSA&STOCKING 2.252 1.547 1.486

* X, computed from the given figures was used to estimate areas of apples.
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Table. 3 Comparison of models to estimate the volume of apples

Model : V=Kv + Ac* Pc
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HONG-OCK 1.736 0.999
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Pc © No. of pixels presenting perimeter
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