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Abstract:  It is imperative to take great measures of calories to stay away from different illnesses. The Standard 

admission of various calories is basic for keeping the correct equilibrium of calories in the human body. In 

this project, a web-based application for estimating fruit calories and vegetable calories improving 

individual’s utilization propensities for wellness is developed. A calorie portion of a fruit or vegetable calories 

is distinguished utilizing standard picture dataset utilizing various advances such as pre-processing, 

segmentation, feature extraction, training and classification using shape and size with the help of machine 

learning techniques. Fruit or vegetable calories object dimensions are determined using image processing 

techniques. The final step is to estimate the calories in the given fruit or vegetable and provide the users, 

patients with optimum solutions for fruit or vegetable intake. This project is about Fruits-Vegetable 

classification. It is a simple web application that every user can use it. User need to upload the Image of any 

fruit or vegetable. Our system will automatically classify the Image and it will give you the prediction about 

the name of fruit or vegetable, and now we have added one another module which will give you the calories 

of the predicted image 

 

Index Terms - Calorie estimation, Image classification, Machine learning techniques, Web-based application 

 

I. INTRODUCTION 

In the entire world, individuals are getting more worried about their weight, in order to stay away from stoutness 

by consuming healthy and low-calorie food, thus a reliable system with high accuracy and efficiency for calorie 

and nutrition sustenance estimation in fruits needs to be created. Obesity treatment requires the patient to record 

the measure of the day-by-day food burned-through, yet truly, it isn't that simple for the patients to evaluate or 

direct their everyday consumption because of components like lack of nutrition, education or self-control. The 

proposed model is developed to help dieticians and patients to know about their daily admission of calories. 

Consumption of fruits in day-to-day diet plays an important role in the nutritional supplement intake of humans. 

Estimation of right nutrient intake through fruits or vegetables consumption has become increasingly 

significant in order to maintain the proper health of the wellbeing. Usage of smartphones has been growing 

during the past few years. This has presented us with a great opportunity. We can use the large amount of data 

generated by smartphone users to predict the behavior of the people in the society. A large percentage of the 

images uploaded to social networks are pictures of food. We can use this data to track an individuals eating 

habits and the number of calories they are consuming daily. The first step in this approach is to develop an 

automatic recognition system that could detect the type of food in the picture and retrieve the number of calories 

it contains. Google’sim2calorie project is a similar project but its results are still not available for comparison 

of image recognition capabilities. In our research, the goal is to train a model that detects all kinds of food, 

drinks, fruits, and vegetables, but due to the extensive computational requirements, in this paper we present an 

early version of our work limited to the images of fruit and vegetable. An automatic fruit recognition system 
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could serve as a calorie counter for people who are trying to lose weight. People could take a picture of the 

fruit that they are eating and see the number of calories it contains.  

II. LITERATURE REVIEW 

 

Fruit Detection from Images and Displaying Its Nutrition value using Deep Alex Network (Author: Divya 

Shree et al., year: 2019). [1] This study involves the training of a deep neural network on approximately 15 

different fruit varieties. The primary objective is to develop a neural network capable of recognizing a broader 

range of objects from images. Additionally, the image segmentation algorithm used in this research is shown 

to be a valuable image processing technique, especially for post- processing purposes, resulting in an overall 

accuracy of 93%.  

 Fruits and vegetables quality evaluation using computer vision (Author: Anuja Bhargava et al., year: 2015). 

[2]This paper provides an overview of the application of image processing and computer vision technology 

in the food industry and agriculture. It emphasizes the significance of key quality attributes such as size, color, 

shape, texture, and defect in agricultural products.  

Food recognition and analysis using image processing (Author: Dheeraj Belliappa K S et al., year: 2018) 

[3] The study presents a novel approach for measuring food consumption and obtaining precise nutritional 

information. By utilizing data from the HX711 load cell sensor, which records the weight of each food bite, 

and by incorporating images captured with a camera connected to a Raspberry Pi, 4 coupled with image 

processing techniques that compare the data to a preloaded database, the nutritional content of the consumed 

food can be accurately determined. 

Mittal, Manisha, Gittaly Dhingra, and Vinay Kumar. "Machine Learning Methods Analysis For Calories 

Measurement of Fruits and Vegetables." 2019 5th International Conference on Signal Processing, Computing 

and Control (ISPCC). IEEE, 2019.[4] This paper, presented at the 2019 ISPCC conference, explores machine 

learning methods for measuring the calories in fruits and vegetables. Authored by Mittal, Manisha, Gittaly 

Dhingra, and Vinay Kumar, the research delves into analyzing various machine learning techniques to 

estimate the calorie content of fruits and vegetables, emphasizing signal processing, computing, and control 

within this context. 

Pennington, Jean AT, and Rachel A. Fisher. "Classification of fruits and vegetables." Journal of Food 

Composition and Analysis 22 (2009): S23-S31.[5] In their 2009 paper published in the Journal of Food 

Composition and Analysis, Pennington and Fisher focus on the classification of fruits and vegetables. They 

discuss methodologies and criteria for effectively categorizing these food items. The paper delves into the 

analysis of the composition and attributes of various fruits and vegetables, aiming to establish comprehensive 

classification guidelines for these food groups. 

 

III. EXISTING SYSTEM 

The existing system for the project involves leveraging machine learning techniques and image processing to 

classify fruits and vegetables based on uploaded images. It incorporates a database or dataset of standard 

images for training and employs pre-processing, segmentation, and feature extraction methods to identify 

object dimensions and characteristics. The system then utilizes classification algorithms to match uploaded 

images with known fruits or vegetables, providing users with accurate identification. Additionally, the system 

estimates the calorie content of the recognized fruit or vegetable, offering users insights into nutritional intake 

based on the identified food item. This system aims to create a user-friendly web application accessible to all, 

enabling users to upload images and receive both the identification of the fruit or vegetable and an estimation 

of its calorie content for better dietary habits.  

IV. PROPOSED SYSTEM 

The proposed system aims to refine and enhance the existing framework by optimizing machine learning 

algorithms and image processing techniques. This system intends to employ a more diverse and extensive 

dataset for training, allowing for better accuracy in fruit and vegetable classification. It plans to implement 

advanced pre-processing methods, improved segmentation, and feature extraction techniques to enhance object 

dimension identification. Additionally, the proposed system aims to integrate newer machine learning models 

for classification, potentially incorporating deep learning architectures for more precise image recognition. The 

focus is not only on accurate identification but also on refining the calorie estimation process, possibly by 

incorporating additional nutritional parameters for a more comprehensive analysis. The ultimate goal remains 
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to develop a user-friendly web application that seamlessly identifies fruits and vegetables from uploaded 

images while providing detailed and precise calorie information for better dietary awareness and choices.  

V. METHODOLOGY 

The methodology for this project involves a systematic approach combining image processing techniques and 

machine learning methodologies to accurately classify fruits and vegetables while estimating their calorie 

content. The initial step involves gathering a diverse and extensive dataset of images containing various fruits 

and vegetables. These images will undergo preprocessing steps like noise reduction, resizing, and 

normalization to ensure uniformity and improve model performance. Additionally, annotations and labels will 

be attached to each image to facilitate supervised learning during the training phase. 

Next, the preprocessed images will undergo feature extraction, where essential characteristics such as shape, 

color, and texture are identified and isolated. These features will serve as input parameters for the machine 

learning models. Various classification algorithms, including but not limited to neural networks, decision 

trees, or support vector machines, will be trained using the extracted features and labeled data to create a 

robust classification model. 

 

Simultaneously, a separate aspect of the system will focus on developing a calorie estimation mechanism. 

This will involve analyzing the nutritional composition of each classified fruit or vegetable. By associating 

the recognized item with a pre-existing database containing nutritional information, the system will estimate 

calorie content based on recognized features and nutritional values. 

 

Finally, the trained classification and calorie estimation models will be integrated into a user-friendly web 

application. Users will upload images of fruits or vegetables, and the application will utilize the trained models 

to identify the item and provide estimated calorie information. The interface will be designed for ease of use, 

enabling users to gain insights into the identified produce and make informed dietary choices. 

 

Throughout this methodology, iterative testing and refinement will be crucial, ensuring the accuracy and 

efficiency of the classification and calorie estimation processes. Collaboration between image processing and 

machine learning techniques forms the backbone of this methodology, aiming to create a comprehensive and 

accessible tool for users seeking dietary guidance.  

VI. IMPLEMENTATION 

The project implementation begins with assembling a comprehensive dataset consisting of diverse 

images of fruits and vegetables. This dataset undergoes rigorous preprocessing, including resizing, 

normalization, and labeling to ensure uniformity and facilitate supervised learning. Noise reduction techniques 

and data augmentation may also be applied to enhance the dataset's quality and diversity. 

 

Following data preparation, the feature extraction process commences. Various image processing 

techniques, such as edge detection, color analysis, and texture extraction, are applied to extract relevant features 

like shape, color distribution, and texture patterns from the images. These extracted features serve as input 

parameters for training machine learning models. 

 

The implementation then focuses on training and optimizing the machine learning models for 

classification. Different algorithms, such as Convolutional Neural Networks (CNNs) or ensemble methods like 

Random Forests, are explored and trained using the extracted features and labeled dataset. Hyper parameter 

tuning and cross-validation techniques are employed to enhance model accuracy and generalization. 

 

Simultaneously, a calorie estimation module is developed. This involves integrating a nutritional 

database with the classified fruits and vegetables. Upon classification, the recognized item's nutritional 

information is retrieved from the database to estimate its calorie content. This integration enables the system 

to provide users with estimated calorie values corresponding to the identified produce. 

 

The culmination of this implementation involves the development of a user interface for a web-based 

application. Users interact with this application by uploading images of fruits or vegetables. The application 

utilizes the trained classification model to identify the item and provides an estimation of its calorie content. 

The interface is designed to be intuitive, offering a seamless experience for users seeking both identification 
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and calorie information for dietary decision-making. Rigorous testing and refinement ensure the system's 

accuracy and usability before its deployment for public use. 

The project's implementation initiates with dataset curation, collating a diverse repository of high-

quality images encompassing a wide array of fruits and vegetables. These images undergo meticulous 

preprocessing steps, including normalization, augmentation, and labeling to ensure consistency and suitability 

for machine learning model training. Feature extraction techniques, encompassing color analysis, shape 

recognition, and texture extraction, are then applied to distill essential characteristics from these images, 

forming the basis for the classification models. 

 

Following feature extraction, the project focuses on training machine learning models for classification 

and calorie estimation. Various algorithms like Convolutional Neural Networks (CNNs), Support Vector 

Machines (SVMs), or decision trees are employed and fine-tuned using the extracted features and annotated 

dataset. Simultaneously, a calorie estimation module is developed by integrating nutritional databases with the 

recognized produce. Upon classification, the system retrieves nutritional data to estimate calorie content. The 

fusion of these components culminates in a user-centric web application, allowing seamless user interaction 

for image uploads, produce identification, and calorie information retrieval, thereby aiding individuals in 

making informed dietary choices. Iterative testing and refinement bolster the system's accuracy and usability 

before its deployment for widespread use. 

 

 

VII. RESULTS AND DISCUSSION 

 

 

 
 

Figure Streamlit Web Page : The Above Image shows the webpage present in the Streamlit 
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Figure Drag the file to get an Output:The Above image shows the choosing image of fruit or 

vegetable 

 

VIII. FUTURE ENHANCEMENTS 

In future iterations, integrating advancements in computer vision and deep learning, such as incorporating 

generative adversarial networks (GANs) for generating synthetic training data to augment datasets, could 

significantly enhance model generalization and performance. Additionally, implementing continual learning 

strategies that allow the system to adapt and learn from new incoming data without requiring full retraining 

could ensure its relevance with evolving produce varieties and appearances. These advancements aim to fortify 

the system's accuracy, scalability, and adaptability, ensuring it remains a cutting-edge tool for precise fruit and 

vegetable classification with nutritional insights. 

 

IX. CONCLUSION 

In conclusion, the project presents a comprehensive approach leveraging machine learning and image 

processing techniques to develop a user-friendly web application for fruit and vegetable classification and 

calorie estimation. By integrating these methodologies, the system demonstrates the potential to offer users 

accurate identification of various produce items and valuable insights into their nutritional content. Moving 

forward, continual refinement and incorporation of advanced technologies stand as pivotal pathways to 

enhance the system's accuracy, expand its database comprehensiveness, and ensure its relevance in aiding 

individuals towards informed dietary decisions. This project lays a foundation for a versatile tool that not only 

identifies produce but also aids in promoting healthier consumption habits.  
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