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Abstract: Tomato quality assessment is a critical task in the agricultural sedulity, impacting product, distribution, and consumer 
satisfaction. This study presents a new approach for the quality assessment of tomato fruits using deep knowledge ways. By 
employing convolutional neural networks(CNNs) and a dataset of annotated tomato images, we have developed a robust model 
suitable of assessing various quality parameters, including size, color, shape, and scars. The deep knowledge model offers high 
delicacy and effectiveness in distinguishing between decoration and sour tomatoes, furnishing precious perceptivity for farmers 
and stakeholders throughout the force chain. Our findings demonstrate the eventuality of deep knowledge in automating and 
optimizing tomato quality assessment processes, thus enhancing overall productivity and consumer experience. 
Keywords: Tomato Quality Assessment, Deep Learning, Convolutional Neural Networks(CNNs), Agricultural Industry, 
Fruit Evaluation, Image Recognition, Size, Color, Shape, defect Discovery, automation, Agricultural Technology. 
 

I. INTRODUCTION 
Quality assessment of agricultural yield, analogous as tomatoes, plays a vital part in icing food safety, optimizing force chains, and 
meeting consumer demands for high- quality products. In this study, Image processing and machine knowledge technology are used. 
In this way, an image of a tomato is taken, and the presence of scars is automatically detected in a computer vision system to 
distinguish healthy from damaged tomatoes, using the generality of a advanced system. Every day, intelligent systems with artificial 
operations are adding. The most important natural processes in the product of crops are the type of vegetables and fruits. Still, 
analogous processes are done manually in a country like Egypt predicated on a database. The global product of tomatoes is reported 
to be about 159 million tons for 144 countries. The performance, quality, and weight of the products are excellent in five countries 
including the United States, China, India, Turkey, and Egypt. Although truly important in the product of previously mentioned 
tomatoes, there is truly little literature on the factory. In recent times, tomato grading has come truly important, especially with the 
discovery of conditions, due to new request restrictions. therefore, the need for new technologies in the process of separation and 
product quality monitoring has increased. Daily, millions of people use tomatoes and vegetables, that's why it's one of the most 
popular food products in mortal life. still, labor costs have increased as the pool ages, making multitudinous ranches less profitable. 
As mentioned, tomato is a popular food product among people, so with the increase in population, tomatoes need to be produced 
more. An effective result to control quality and reduce costs is to use a robot rather of mortal labor to crop tomatoes. therefore, 
utmost researchers have spent the formerly numerous decades erecting robots to gather fruits and vegetables. Tomato color is the 
main indicator for the discovery of growing. Different way are taken to produce tomato fruit. These stages change the tomato's color 
from green to light pink, also to pink, also to bright red, and ultimately to red, which categorizes them into different orders. The near 
the tomato isto red, the better its quality. The storage time for a quality crop is about 70 to 75 days in total. The time stages of tomato 
growing include 21 to 28 days. the operation of deep knowledge ways for the quality assessment of tomato fruit is an arising and 
provocative area of disquisition. Tomatoes are a chief in the global diet, and their quality is a critical factor for both directors and 
consumers. Quality assessment encompasses various attributes, including size, color, shape, youth, and the presence of scars. 
Traditionally, mortal visual examination has been the standard for analogous assessments. still, it's a time- consuming and labor-
ferocious task that can be prone to crimes and subjectivity. Deep knowledge offers the implicit to automate and meliorate this 
process. In this prolusion, we will explore the significance of quality assessment in the tomato sedulity, the challenges associated with 
traditional styles, and the promising part of deep knowledge in revolutionizing tomato fruit quality assessment. We will also claw into 
the pivotal objects and benefits of exercising deep knowledge ways, as well as the implicit impact on the agricultural sector and 
consumers likewise. This arising field not only has the implicit to enhance the effectiveness and delicacy of tomato quality 
assessment but also contributes to reducing food waste and icing that consumers enjoy high- quality yield. farmers generally separate 
healthy and damaged tomatoes according to their size and quality. The respectable quality of tomatoes makes separating the healthy 
from the bad more accessible, and it prevents the spread of rotten tomatoes among healthy bones. Damaged tomatoes are also sold at 
a lower price, or discarded. Sorting tomatoes in the traditional way are still done by old people, which takes a lot of time. counting on 
a product defect alone can lead to a fundamental error by counting on mortal. 
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Good Tomatoes 

Bad Tomatoes 
 

II. RELATED WORKS 
Affiliated workshop multitudinous automated ways have been developed to descry the quality of tomato fruit for minimizing mortal 
sweats, cutting the cost of product, and saving product time. As a result, automatic quality identification of tomato is a vital step in 
the harvesting that assists to save force and time. Using image processing and machine- learning approaches, multitudinous systems 
have been developed to descry and classify the quality of tomato. A system using artificial intelligence-predicated approaches has 
been developed to speed up the tomato sorting process. The automated harvesting systems will not be misread to pick the crop pre- 
maturely as long as it detects a tomato there, it will rather also be suitable to assess what condition the item is in and also exercise the 
coming action.  
In recent work, early and late conflation styles were excavated in the development of the multi- model Faster R- CNN system for fruit 
discovery exercising RGB and near- infrared images. In another work, M.Afonsoetal. used Intel RealSense cameras to demonstrate a 
Mask- RCNN- predicated deep knowledge approach for tomato fruit discovery and their counting in product hothouse. With 
practical performance of discovery medium, a Faster R- CNN predicated object identification frame was applied for tomato 
discovery in stations. 
A model with Res Net- 101 as the backbone which performed semantic segmentation and tomato branches attained an delicacy of 
77.2. Other styles either use introductory computer vision ways, like color- predicated segmentation, or sensors analogous as 
hyperspectral,3D or LWIR etc.  
Chemometrics pre- processing of spectral data is generally used to meliorate predictive issues of fresh tomato fruit quality assessment 
of near- infrared models. Colorful pre- processing procedures are employed to count scattering goods and reduction of scattering 
information degrades the performance of the predictive model because scattering and absorption rates are truly important to describe 
the physicochemical state of the tomato fruit. The enhanced performance of the 1- D deep knowledge. 
External impacts in multi- batch near- infrared trials linked to tomato fruit quality assessment have also been remedied using the 
FRUITNIR- GUI graphical user interface. Time- temperature pointers are low- cost ways for predicting food quality while it's being 
stored. The activation energy has been used to make correlations between color changing rates and tomato fruit quality pointers 
analogous as antioxidant capacity, Vitamin C, answerable solids, titratable acidity, and weight loss. The Near- infrared hyperspectral 
imaging spectral estimation model for the quick assessment of pomelo tomato fruit quality has also been optimized using several 
chemometric approaches. The predictive performance was bettered by using deep knowledge with partial least places and a 
Gaussian radial base function. 
 

III. OBJECTIVES 
1) To develop a reliable and objective quality assessment system for tomato fruit. 
2) To assess and classify tomato fruit quality predicated on various parameters analogous as color, texture, size, and 

firmness. 
3) To establish quality morals and criteria for different grades of tomato fruit. 
4) To meliorate the consistence and delicacy of tomato quality assessment, reducing subjectivity in evaluation. 
5) To give precious information to farmers, distributors, and consumers about the quality of tomato fruit. 
6) To enhance the overall quality control and request competitiveness of tomato products. 
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IV. METHODOLOGY 
1) Data Collection: Gather a dataset of tomato fruit images that includes various quality attributes, analogous as color, size, 

shape, and blights. 
2) Image Acquisition: Capture or collect high- resolution images of tomato fruit samples using suitable imaging outfit. 
3) Preprocessing: Prepare the acquired images for analysis by applying preprocessing ways. This may involve resizing, 

normalization, and noise reduction. 
4) CNN Model:  Develop or handpick a suitable CNN model architecture for quality assessment. The model should be designed to 

anatomize tomato fruit images and make quality prognostications. 
5) Training & Evidence: Train the CNN model on the training dataset, fine- tuning its weights and parameters. Validate the 

model's performance on the evidence dataset to ensure its learning effectively. 
6) Model Evaluation:  Assess the model's performance using criteria like delicacy, perfection, recall, and F1- score. Fine- tune the 

model as demanded to meliorate its performance. 
7) Quality Assessment: Apply the trained CNN model to unseen tomato fruit images to assess their quality predicated on fated 

criteria. The model will affair quality assessments, analogous as" good,"" ripe," or" blemished." 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Flow chart 
 

V. SYSTEM REQUIREMENTS 
A. Hardware Requirements 
1) System : Intel i3/i5 2.4 GHz. 
2) Hard Disk : 500 GB 
3) Ram : 4/8 GB 
 
B. Software Requirements 
1) Operating system : Windows XP/ Windows 10. 
2) Software Tool : IDLE (PYTHON 3) 
3) Coding Language : Python 
4) Toolbox : Image processing toolbox 
 
 

VI. ACKNOWLEDGEMENT 
I would like to express our deep gratitude to Mr. Prashanth H S for his valuable and constructive suggestions during the planning 
and development of this project. His willingness to give his time so generously has been very much appreciated. We would also like 
to thank all the professors of KSIT for their continuous support and encouragement. 
 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 11 Issue XI Nov 2023- Available at www.ijraset.com 
     

 
1454 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

REFERENCES 
[1] Bhavini J. and Sheshang D., “A Survey on Apple Fruit Diseases Detection and Classification”, International Journal of Computer Applications (0975 – 8887) 

Volume 130, No.13, November 2015 
[2] R Shantha and V Gomathy, “Fruit Classification using Statistical Features in SVM Classifier,” IEEE 2018 4th International Conference on Electrical Energy 

Systems (ICEES), doi:10.1109/ICEES.2018.8442331 
[3] Winda Astuti, Satrio Dewanto, Khristian Edi Nugroho Soebandrija and Sofyan Tan, “Automatic fruit classification using support vector machines: a 

comparison with artificial neural network”,” ICEED 2018,doi:10.1088/1755-1315/195/1/012047 
[4] Zaw Min Khaing, Ye Naung and Phyo Hylam Htut3, “Development of Control System for Fruit Classification Based on Convolutional Neural Network ”,2018 

IEEE 978-1-5386-4340-2/ 
[5] H. Muresan and M. Oltean, “Fruit recognition from images using deep learning,” Acta Universitatis Sapientiae, Informatica 10(1), 26–42 (2018). 



 


