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quality assessment.

Fruit quality assessment is a crucial task in the fruit industry, traditionally done
by human visual inspection. However, this process is subjective and time-consuming. This
article proposes a simplified machine-learning approach for image-based fruit quality
assessment. Qur approach includes data collection, feature extraction using a pre-trained
convolutional neural network, and classification using a support vector machine. We
achieved an accuracy of 91%, precision of 92%, recall of 90%, and F1-score of 91%. Our
approach can be applied to other fruits and integrated into automated fruit sorting
systems, reducing the need for human inspection and improving the efficiency of fruit

fruit quality assessment, machine learning, image-based,
Keywords: convolutional neural network, support vector machine, automated
fruit sorting.
approach for image-based fruit quality
Introduction: assessment.

Fruit quality assessment is a crucial task
in the fruit industry, as it determines the value
and marketability of fruits. Traditionally, human
visual inspection has traditionally done fruit
quality assessment, which is a subjective and
time-consuming process. In recent years, there
has been an increasing interest in developing
machine learning-based approaches for fruit
quality assessment, as they can provide more
objective and efficient results. Machine-
learning-based approaches can analyze large
volumes of data and provide accurate and
consistent results, making them suitable for
fruit quality assessment. Image-based fruit
quality assessment is promising, as appearance
is critical to determining quality. This article
proposes a simplified machine-learning

Our proposed approach involves data
collection, feature extraction, and classification.
First, we collected a dataset of fruit images using
a high-resolution camera. The dataset included
images of apples, oranges, and bananas of
different sizes, colors, and degrees of ripeness.
Second, we used a pre-trained convolutional
neural network (CNN) to extract relevant
features from the fruit images. The CNN was
fine-tuned on our fruit dataset to extract
features that are specific to fruit images. Third,
we trained a support vector machine (SVM)
classifier on the extracted features to predict
fruit quality.

Methodology
Our proposed methodology for image-
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based fruit quality assessment involves three
main steps: data collection, feature extraction,
and classification.

Data Collection: We collected a dataset of
fruitimages using a high-resolution camera. The
dataset included images of apples, oranges, and
bananas of different sizes, colors, and degrees of
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Fig: Data Collection

Feature Extraction: We used a pre-
trained convolutional neural network (CNN) to
extract relevant features from the fruit images.
The CNN was trained on a large dataset of
natural images and was fine-tuned on our fruit
dataset to extract features that are specific to
fruit images. We used the last fully connected
layer of the CNN to extract a set of 100 features
from each fruit image. These features included
color, texture, and shape information.
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Fig: Feature Extraction

Classification: We trained a support
vector machine (SVM) classifier on the
extracted features to predict the fruit quality.
We used a subset of the dataset to train the
classifier and the remaining data to evaluate its
performance. We used accuracy, precision,
recall, and F1-score as evaluation metrics.
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Fig: Classification

To evaluate the impact of the number of
features on the classifier's performance, we
performed a sensitivity analysis. We compared
the performance of the classifier when using
different numbers of features, ranging from 50
to 200. We found that using 100 features
achieved the best performance compared to
using fewer or more features.

We implemented our proposed
methodology using Python and several open-
source libraries, including TensorFlow, sci-kit-
learn, and NumPy. The code for our approach is
publicly available and can be used for other
image-based fruit quality
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Results

Our proposed approach achieved an
accuracy of 91%, a precision of 92%, a recall of
90%, and an F1-score of 91% in predicting fruit
quality. These results demonstrate the
effectiveness of our approach for image-based
fruit quality assessment. We also evaluated the
impact of the number of features on the
classifier's performance using a sensitivity
analysis. We found that using 100 features
achieved the best performance, with an F1 score
of 91%. Using fewer than 100 features resulted
in lower performance while using more than
100 features did not significantly improve
performance. Our results suggest that our
proposed approach can be applied to other
fruits and integrated into automated fruit
sorting systems, reducing the need for human
inspection and improving the efficiency of fruit
quality assessment. The approach can be easily
adapted to other fruits by collecting a new
dataset and fine-tuning the CNN on the new
dataset. We acknowledge that our dataset is
limited to three types of fruit, and future work
can explore the use of larger datasets and more
diverse fruits to improve the generalization of
our approach.

Conclusion

This article proposed a simplified
machine-learning approach for image-based
fruit quality assessment. Our approach involved
data collection, feature extraction using a pre-
trained convolutional neural network, and
classification using a support vector machine.
This article proposed a simplified machine-
learning approach for image-based fruit quality
assessment. Our approach consists of data
collection, feature extraction, and classification
steps. We used a pre-trained CNN to extract
relevant features from fruit images and trained
an SVM classifier to predict fruit quality. Our
approach achieved high accuracy, precision,
recal, and F1l-score, demonstrating its
effectiveness for fruit quality assessment. Our
proposed approach can be easily applied to
other fruits and can be integrated into
automated fruit sorting systems, reducing the
need for human inspection and improving the
efficiency of fruit quality assessment.

In conclusion, our proposed approach
offers a promising alternative to traditional
human visual inspection for fruit quality
assessment, providing more objective and
efficient results.
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