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! Convolutional layer
2 Pooling layer
3 Fully connected layer
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! Dense layer

% Batch normalization

3 Dropout layer

4 Cross-entropy loss function
3 Stochastic gradient descent
¢ 5-fold cross-validation
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! receiver operating characteristic

False Positive Rate
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Abstract

The uniform appearance of bell peppers is very essential for export. The aim of this study is to develop a machine vision
system using deep convolution neural networks (DCNNSs) for grading bell peppers. According to export standards, crop
is grading based on the maturity levels and size. For this purpose, the fully connected layer in the ResNet50 standard
architecture was replaced with a developed classifier block consisting of a pooling layer, a number of dense layers, a
batch normalization layer, and a dropout layer. The developed DCNN model was trained and evaluated using five-fold
cross-validation method. The amounts of performance indicators including accuracy, precision, sensitivity, specificity,
and overall accuracy were obtained as 97%, 88%, 92.7%, 98.1%, and 92.66%, respectively. The proposed DCNN
classifier has shown a very good ability, and can be used in industrial applications.

Key words: Bell pepper, Machine vision, Grading, deep convolutional neural network.
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