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ABSTRACT
This study aims to evaluate the number of epochs for automated COVID-19 detection from
X-ray images using GoogleNet architecture. We used 400 digital X-ray images, with 200
COVID-19 and 200 normal. Each digital image has 1989 x 1482 pixels. To match the pixel
size of the GoogleNet architecture (224 x 224 x 3), the pixel size of the original images was
resized accordingly. The 3 layers of images were obtained from different kernels.
Augmentation techniques of reflection and translation were used to augment the data by
maintaining the same labels in the learning process. The training was conducted several times
with a learning rate of 0.0001. The training was carried out with different numbers of epochs,
i.e. 18, 18, and 24, and the number of iterations was 32. 80% of the data were used for
training, and 20% were used for testing. The main output measuring a parameter of the
identification was "accuracy". The accuracy is 96.25% at epoch 18, 97.50% at epoch 24, and
100% at epoch 30. It is shown that increasing the epoch numbers will increase the prediction
accuracy for COVID-19.
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devices which has led to an even greater increase in the number of photographs clicked every
year on average. Tourists, among others, contribute a considerable share to this effect with
1.323 billion international tourist arrivals worldwide in 2017 alone. With this insurgence in
the amount of photographs clicked, arises the problem of recognition. A person might wonder
what that one landmark was that he once visited. Landmark recognition technology helps
people better understand and organize their photographs by predicting a landmark label
directly from image pixels. A possible solution for landmark recognition has been presented
by application of deep learning techniques. More specifically, convolutional neural networks
have been used for detection of these images, with the help of open source pre-trained models.
A person submitting a snap of a landmark can get relevant information regarding the
landmark according to the match found from the millions of images present in the database.
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ABSTRACT 

In recent years, the world has witnessed a tremendous increase in digital cameras and mobile devices which has 

led to an even greater increase in the number of photographs clicked every year on average. Tourists, among 

others, contribute a considerable share to this effect with 1.323 billion international tourist arrivals worldwide in 

2017 alone. With this insurgence in the amount of photographs clicked, arises the problem of recognition. A 

person might wonder what that one landmark was that he once visited. Landmark recognition technology helps 

people better understand and organize their photographs by predicting a landmark label directly from image 

pixels. A possible solution for landmark recognition has been presented by application of deep learning 

techniques. More specifically, convolutional neural networks have been used for detection of these images, with 

the help of open source pre-trained models. A person submitting a snap of a landmark can get relevant 

information regarding the landmark according to the match found from the millions of images present in the 

database. 

KEYWORDS: Artificial Intelligence, Computer Vision, Convolutional Neural Networks, Data Science, Deep 

Learning, Image Classification, Landmark Recognition, Transfer Learning. 

I. INTRODUCTION 

The Google landmark recognition challenge involves building appropriate models that can classify the 

various landmark images provided to it in such a way that it will correctly match each unique input 

image with the actual landmark label.  

Among the many challenges faced was the sheer size of the dataset; containing a massive amount of 

classes at 14,916. Furthermore, each individual class may or may not contain a significant amount of 

images for training purposes. The test set provided also contained many images that were not actually 

landmarks. The total number of images being well over 1.2 million asked for a lot of patience and time 

to download the images and have them sorted according to their unique classes. Many URLs being 

broken and some images being corrupt only added to the challenges faced. Next, the dataset had to be 

split into three separate folders namely train, val, and test, for training, validation, and testing 

respectively as holdout sets for testing the accuracy of the model. 

Some previous solutions applied by others were based on significantly smaller number of classes, i.e., 

lesser number of unique landmark labels which only displayed good results for a narrow portion of the 

entire dataset. 

Our approach aims to provide a robust solution based on 14,916 classes while being comparatively less 

complex in terms of architecture and implementation. We applied transfer learning by using various 

pre-trained models such as VGG16[5], InceptionResnetV2[8], Xception[6], MobileNet[12] and 

Resnet50[9]. Our approach with every pre-trained model involved freezing the convolution base and 

not including the top fully connected layers of the architecture. Next, we added our own fully connected 

layers over the convolution base to form the final architecture. Finally, the model was trained and the 

hyper-parameters were subsequently adjusted to achieve the desired accuracy. 
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