
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/364621727

Developing a Tool to Classify Different Types of Fruits Using Deep Learning and

VGG16

Chapter · October 2022

DOI: 10.1007/978-3-031-19958-5_61

CITATIONS

0
READS

56

7 authors, including:

Mahfuza Yousuf

East West University (Bangladesh)

2 PUBLICATIONS   13 CITATIONS   

SEE PROFILE

Md. Saifur Rahman

Università degli Studi di Siena

9 PUBLICATIONS   19 CITATIONS   

SEE PROFILE

Farhana Islam Proma

East West University (Bangladesh)

4 PUBLICATIONS   17 CITATIONS   

SEE PROFILE

Ahmed Wasif Reza

East West University (Bangladesh)

227 PUBLICATIONS   2,164 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Ahmed Wasif Reza on 01 July 2023.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/364621727_Developing_a_Tool_to_Classify_Different_Types_of_Fruits_Using_Deep_Learning_and_VGG16?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/364621727_Developing_a_Tool_to_Classify_Different_Types_of_Fruits_Using_Deep_Learning_and_VGG16?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mahfuza-Yousuf?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mahfuza-Yousuf?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/East_West_University_Bangladesh?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mahfuza-Yousuf?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Md-Saifur-Rahman-24?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Md-Saifur-Rahman-24?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universita_degli_Studi_di_Siena?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Md-Saifur-Rahman-24?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Farhana-Proma-2?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Farhana-Proma-2?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/East_West_University_Bangladesh?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Farhana-Proma-2?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ahmed-Wasif-Reza?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ahmed-Wasif-Reza?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/East_West_University_Bangladesh?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ahmed-Wasif-Reza?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ahmed-Wasif-Reza?enrichId=rgreq-4e5ca28c0f2b9c90544073d2176b9cfe-XXX&enrichSource=Y292ZXJQYWdlOzM2NDYyMTcyNztBUzoxMTQzMTI4MTE3MTUyMjM2N0AxNjg4MTkyOTg3MDc5&el=1_x_10&_esc=publicationCoverPdf










Algorithm 1: Load pre-processed images into a single array. To train a model first 
we need to load the train and test images into memory first. The following 
algorithm loads the images into memory as a NumPy array.

Input: Dataset path
Output: NumPy array containing all the images

1. Begin
2. Provide dataset path
3. Create an empty image and label the array
4. Get the list of classes
5. For each class in the dataset do
6. List all the files of that class
7. Load the RGB values of images on a 4D temporary array
8. Stack the temporary array on top of the image array
9. Append the labels to the labels array
10. End for
11. Split image and labels array into train-test sets with a ratio of 0.25
12. Convert train and lest labels using One hot encoding
13. End



Algorithm 2: Custom CNN model implementation. The following algorithm is 
used to build the layers of our model.

Input: A preprocessed image dataset
Output: Model for training

1. Begin 
2. Initialize model as Sequential model
3. Set input size (100,100,3) 
4. Add 1st convolution layer with 3x3 kernel and 32 channels with ReLU 

activation
5. Add 1st max pooling layer with pool size 2x2
6. Add 2nd convolution layer with 64 channel and 5x5 kernel
7. Add 2nd max pooling layer with pool size 2x2
8. Flatten the model
9. Add a dense layer with 1000 neurons and ReLU activation
10. Add a dropout layer with a dropout rate of 0.5
11. Add 2nd dense layer with 500 neurons and ReLU activation
12. Add 2nd dropout layer with a dropout rate of 0.5
13. Add 3rd dense layer with 250 neurons and ReLU activation
14. Add output dense layer with 5 neurons and softmax activation
15. Compile model with �categorical_crossentropy� loss, �adam� optimizer, and 

accuracy as evaluation matrix
16. End

Algorithm 3: Training model. It is used to train the created model on our dataset.

Input: Image and labels dataset
Output: A trained model for classification

1. Begin
2. Load pre-trained weights if available
3. A fit model with image and labels array for 30 epochs with a validation split 

of 0.2
4. Run epochs till trained
5. Save newly trained weights
6. Plot graph of accuracy and loss changes during training
7. End



Algorithm 4: Classification of fruits

Input: Trained model, the image of fruits
Output: Class of the fruit

1. Begin
2. Load image of fruit into memory
3. Resize image to (100x100) shape
4. Run model prediction on the resized image
5. Sort prediction array 
6. Print the highest prediction value as a classified result of the fruit
7. End
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