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Abstract 

Consumers always select and buy good quality fruits and vegetable. Selection criteria depend upon the freshness, shape, 
appearance, color, aroma and sturdiness at the first go. The taste and the shelf life come after that. As fruits play main 
role in day to day life, the grading of fruits is necessary in evaluating agricultural produce. The present existing 
technology are also used for fruit quality managing purpose but they are not more effective. There are some 
disadvantages like less reliability, less efficiency and less accuracy. In this paper, we would like to present a design and 
integration fruit quality classification solution for customer service. The purpose of this integration is to develop a 
service to classify the quality of fruits for customer in applications in agriculture, market or logistic.  
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1. Introduction

Nowadays, deep learning methods are used in different areas such as industrial image processing, medical imaging, real 
time imaging, texture classification, object recognition, and so on [1]. Deep learning, image processing and computer 
vision in agriculture is another fast growing research field [2]. It is an important analysis tool for pre-harvest to post-
harvest of crops. It has lots of applications in agriculture. The cultivation of crops can be improved by the technological 
support. Fruits and vegetables losses are caused by disease. Diseases are seen on the leaves and fruits of plant. So, 
disease detection plays an important role in cultivation of crops. Moreover, fruit quality classification is a rehashed task 
in grocery stores and agriculture as shown in Fig. 1 [3], where the clerk needs to characterize everything to decide the 
cost. A well-known answer for this trouble is to provide codes to every fruit item.  

Previously, there many of techniques to classify the quality of fruits both traditional image processing [4, 5] and deep 
learning [6, 7]. Several methods were employed by the researchers for the classification and detection of fruits quality. 
Support vector machine(SVM), k-nearest neighbor(KNN), Deep convolution neural network(DCNN), convolution neural 
network (CNN) are the algorithms examined for fruit classification and detection. But these methods are stopped at 
demo and prototype. In this paper, we would like to present a system where the fruit classification solution is designed 
and integrated for customer services. To clarify the proposed solution, our paper is organized as follow: Data is 
described in Section II; Section III shows the proposed solution; and experimental results are presents in Section IV. 
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Figure 1 Fruit quality classification for orange 

2. Dataset 

 

Figure 2 An example from fruit 360 dataset 

In this article, we have used the Fruits-360 dataset to identity fruits from pictures as described in Fig. 2 [8]. The total 
number of images: 90483. Training set size: 67692 images (one fruit or vegetable per image). Test set size: 22688 
images (one fruit or vegetable per image). The number of classes: 131 (fruits and vegetables). Image size: 100x100 
pixels. Filename format: jpg. For this, fruits were planted in the pole of a low-speed engine, and a short film of 20 seconds 
was recorded. Behind the organic products, we set a white piece of paper as a background. Due to the variations in 
lighting conditions, the background was not uniform, and we composed a devoted calculation that separated fruits from 
the background. 
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3. The Proposed Solution 

In this project, my target is to classify the quality of fruits. The quality of fruits includes “fresh” or “rotten”; “ripe” or un-
ripe; good or broken. In this phase, we only focus on 2 stages “fresh” and “rotten”, and other stages will be experimented 
next time. Thus, we will only focus popular fruits in Vietnam. We plan that the proposed system will focus on 6 types of 
fruits as Apple; Orange; Banana; Mango; Pineapple and Tomato. With 6 types of fruits, each type of fruit has two stages 
such as “fresh” and “rotten”, thus we will have 12 classes. So, this system will use images for 12 classes from fruit 360 
dataset. 

The system is designed and integrated as shown in Fig. 3. The collected images from fruit 360 dataset are processed and 
labelled to split into training/validation/testing sets for the training/validation/testing processes. Here, we designed 
and tried two deep learning methods, Yolo-v4 [9] and Mobinet-SSD [10] to generate the AI model for the fruit quality 
classification task. The trained AI model is experimented with the testing set to evaluate good or not good before 
developing to API and web-services. In case, the trained AI model is not good, we will collect more data and perform the 
re-training and tuning processes. 

 

Figure 5 The proposed solution 

4. Experimental Results 

 

Figure 6 Experimental results by AI model 

We implemented the proposed solution by the best technologies. For AI model generation, we used two best methods 
as Yolo-v4 and Mobinet-SSD. The advantage of these methods is able to easily integrated to various environments. The 
used technologies are Tensor-flow, Flask, Gunicorn, and Boostrap 4. Experimental results show that the proposed 
solution worked well as shown in Fig. 6. We also developed the proposed solution to web-service to experiment. The 
proposed solution worked well as shown in Fig. 7. 
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Figure 7 Experimental results on web-service  

5. Conclusion 

In this paper, we presented a design and integration of fruit quality classification for customer service for reference to 
developers. Our purpose in this article is to share the proposed system that is integrated deep learning methods in 
customer services. We hope that the proposed system will help developers have many ideas or use my proposed system 
to develop themselves systems.  
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