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Abstract: This project introduces an Al
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bridge the gap between technology and everyday lifestyle by offering users a smart, efficient, and educational tool to 
recognize fresh produce, obtain nutritional insights, and make informed dietary choice
relies on a trained Convolutional Neural Network (CNN) model that processes images captured via the mobile camera 
or selected from the gallery. Upon image input, the model performs real
type of fruit or vegetable. Once identification is complete, the app provides detailed information including nutritional fact
health benefits, seasonal availability, storage tips, and common culinary uses. The application is developed us
Studio, with the machine learning model deployed using TensorFlow Lite for efficient on
smooth performance, reduced latency, and offline functionality
connectivity. The user interface is designed to be intuitive and beginner
including students, health
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and vegetables using image recognition. By simply capturing or uploading a photo through the app, users can receive 
instant information about the item, including its name, nu
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driven world, artificial intelligence (AI) is rapidly transforming the way we interact with information 
and make decisions. One area where Al holds significant promise is in the domain of food recognition and dietary 
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help users easily identify fruits and vegetables and learn more about their nutritional value and health benefits.
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contributes to making healthy living more accessible, interactive,
with features such as voice assistance, multilingual support, recipe recommendations, and integration with real
market databases.

In recent years, there has been a significant 
connecting with clients through digital platforms; the data is compelling. Twelve major themes influencing this space were 
found in Kim, Cheon, and Sawyer's 2023 review. These themes 
and worker welfare. One recurring issue is that it's still surprisingly hard to find the right freelancer for the right job.
promising approach is content
descriptions and profiles with 70
contemporary platforms now depend on reliable third
compliance requirements, while escrow systems safeguard both parties throughout transactions.
market opportunity; analysts predict that as remote work becomes more commonplace, the industry will reach USD 
2,145 billion by 2033. Nevertheless, there are still problems with the user experience on existing platforms, particularly 
for those who are using these systems for the first time. Transparency of fees is still an issue. The need for more 
intelligent, user

The proposed system is an AI
vegetables in re
lightweight Convolutional Neural Network (CNN) models such as MobileNet or EfficientNet, optimized for mobile 
platforms. Developed using TensorFlow Lite, th
internet access.
phone's camera. Captured images are processed locally, and
displaying relevant information including item name, category, and nutritional details.
core functions: image capture and upload via Android device camera, image
dimensions, feature extraction of shape, color, and texture using CNNs, classification into predefined categories using 
trained deep learning models, and prediction display with nutritional information. Critical off
complete on
unclear or recognition confidence is low, suggesting recapture when necessary.
Android smartphones with minimum 2GB RAM and Android 8.0 (Oreo) or higher. Performance specifications require 
high-accuracy predictions with 1
adheres to IEEE software engineering standards including IEEE 830 for requirements specification and IEEE 1016 for design 
documentation.
model training. Core librar
preprocessing, NumPy for numerical computations, and Pandas for data manipulation. Minimum hardware requirements 
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Implementation and Methodology
A. Data Collection and Preprocessing
The implementation began with collecting a diverse dataset of fruits and 
Kaggle and Fruits360, supplemented with self
relevance. All images were resized to uniform dimensions (100×100 or 227×227 pixels) and normalized
scaled between 0 and 1 to accelerate training convergence. Data augmentation techniques including rotation, horizontal 
flipping, brightness adjustment, and zooming were applied to improve model robustness and prevent overfitting. The 
dataset was partitioned into training (70
B. Model Architecture and Training
A Convolutional Neural Network based on the AlexNet architecture was developed using TensorFlow 
network comprises five convolutional layers with ReLU activation for feature extraction, followed by max
for dimensionality reduction. Transfer learning was employed using a pre
output layer replaced to match the number of fruit and vegetable categories in the custom dataset. The model was 
trained using cross
accuracy, model quantization was 
TensorFlow Lite format for efficient mobile deployment.
C. Android Application Development
The mobile application was developed in Android Studio using Kotlin/Java for t
include an Image Capture Module for camera access and gallery uploads, an AI Recognition Module integrating the 
TensorFlow Lite model for real
health benefits. The user interface was designed to be intuitive, allowing users to capture images and receive instant 
classification results with confidence scores. Extensive testing was conducted across multiple Android devices with 
varying specif
background conditions.
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The implementation began with collecting a diverse dataset of fruits and 
Kaggle and Fruits360, supplemented with self
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scaled between 0 and 1 to accelerate training convergence. Data augmentation techniques including rotation, horizontal 
flipping, brightness adjustment, and zooming were applied to improve model robustness and prevent overfitting. The 

aset was partitioned into training (70
B. Model Architecture and Training
A Convolutional Neural Network based on the AlexNet architecture was developed using TensorFlow 
network comprises five convolutional layers with ReLU activation for feature extraction, followed by max
for dimensionality reduction. Transfer learning was employed using a pre

layer replaced to match the number of fruit and vegetable categories in the custom dataset. The model was 
trained using cross-entropy loss function with validation monitoring to prevent overfitting. Upon achieving optimal 
accuracy, model quantization was 
TensorFlow Lite format for efficient mobile deployment.
C. Android Application Development
The mobile application was developed in Android Studio using Kotlin/Java for t
include an Image Capture Module for camera access and gallery uploads, an AI Recognition Module integrating the 
TensorFlow Lite model for real
health benefits. The user interface was designed to be intuitive, allowing users to capture images and receive instant 
classification results with confidence scores. Extensive testing was conducted across multiple Android devices with 
varying specifications to validate real
background conditions. 
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Kaggle and Fruits360, supplemented with self
relevance. All images were resized to uniform dimensions (100×100 or 227×227 pixels) and normalized
scaled between 0 and 1 to accelerate training convergence. Data augmentation techniques including rotation, horizontal 
flipping, brightness adjustment, and zooming were applied to improve model robustness and prevent overfitting. The 

aset was partitioned into training (70
B. Model Architecture and Training
A Convolutional Neural Network based on the AlexNet architecture was developed using TensorFlow 
network comprises five convolutional layers with ReLU activation for feature extraction, followed by max
for dimensionality reduction. Transfer learning was employed using a pre
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Implementation and Methodology 

The implementation began with collecting a diverse dataset of fruits and 
Kaggle and Fruits360, supplemented with self-captured images using smartphone cameras to enhance real
relevance. All images were resized to uniform dimensions (100×100 or 227×227 pixels) and normalized
scaled between 0 and 1 to accelerate training convergence. Data augmentation techniques including rotation, horizontal 
flipping, brightness adjustment, and zooming were applied to improve model robustness and prevent overfitting. The 

aset was partitioned into training (70-80%), validation, and testing (20
B. Model Architecture and Training 
A Convolutional Neural Network based on the AlexNet architecture was developed using TensorFlow 
network comprises five convolutional layers with ReLU activation for feature extraction, followed by max
for dimensionality reduction. Transfer learning was employed using a pre

layer replaced to match the number of fruit and vegetable categories in the custom dataset. The model was 
entropy loss function with validation monitoring to prevent overfitting. Upon achieving optimal 

performed to reduce size without significant accuracy loss, followed by conversion to 
TensorFlow Lite format for efficient mobile deployment.
C. Android Application Development 
The mobile application was developed in Android Studio using Kotlin/Java for t
include an Image Capture Module for camera access and gallery uploads, an AI Recognition Module integrating the 

time on-device inference, and a Database Module storing nutritional informati
health benefits. The user interface was designed to be intuitive, allowing users to capture images and receive instant 
classification results with confidence scores. Extensive testing was conducted across multiple Android devices with 

ications to validate real-time performance, accuracy, and user experience under diverse lighting and 
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The implementation began with collecting a diverse dataset of fruits and 
captured images using smartphone cameras to enhance real

relevance. All images were resized to uniform dimensions (100×100 or 227×227 pixels) and normalized
scaled between 0 and 1 to accelerate training convergence. Data augmentation techniques including rotation, horizontal 
flipping, brightness adjustment, and zooming were applied to improve model robustness and prevent overfitting. The 

80%), validation, and testing (20

A Convolutional Neural Network based on the AlexNet architecture was developed using TensorFlow 
network comprises five convolutional layers with ReLU activation for feature extraction, followed by max
for dimensionality reduction. Transfer learning was employed using a pre

layer replaced to match the number of fruit and vegetable categories in the custom dataset. The model was 
entropy loss function with validation monitoring to prevent overfitting. Upon achieving optimal 

performed to reduce size without significant accuracy loss, followed by conversion to 
TensorFlow Lite format for efficient mobile deployment. 

The mobile application was developed in Android Studio using Kotlin/Java for t
include an Image Capture Module for camera access and gallery uploads, an AI Recognition Module integrating the 

device inference, and a Database Module storing nutritional informati
health benefits. The user interface was designed to be intuitive, allowing users to capture images and receive instant 
classification results with confidence scores. Extensive testing was conducted across multiple Android devices with 

time performance, accuracy, and user experience under diverse lighting and 
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The implementation began with collecting a diverse dataset of fruits and vegetables from open
captured images using smartphone cameras to enhance real

relevance. All images were resized to uniform dimensions (100×100 or 227×227 pixels) and normalized
scaled between 0 and 1 to accelerate training convergence. Data augmentation techniques including rotation, horizontal 
flipping, brightness adjustment, and zooming were applied to improve model robustness and prevent overfitting. The 

80%), validation, and testing (20-30%) sets to ensure fair performance evaluation.

A Convolutional Neural Network based on the AlexNet architecture was developed using TensorFlow 
network comprises five convolutional layers with ReLU activation for feature extraction, followed by max
for dimensionality reduction. Transfer learning was employed using a pre-trained model on ImageNet, with the final 

layer replaced to match the number of fruit and vegetable categories in the custom dataset. The model was 
entropy loss function with validation monitoring to prevent overfitting. Upon achieving optimal 
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include an Image Capture Module for camera access and gallery uploads, an AI Recognition Module integrating the 

device inference, and a Database Module storing nutritional informati
health benefits. The user interface was designed to be intuitive, allowing users to capture images and receive instant 
classification results with confidence scores. Extensive testing was conducted across multiple Android devices with 
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