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1 Introduction 
 

This manual details about the setup and various techniques that has been followed such as 

software and hardware specifications, and the processes used for the implementation of this 

research project with the proposed models which are deep learning tools such as Transfer-

Learning models like EfficientNet, MobileNetV3, and InceptionV3 and the newly built 

Convolutional Neural Network model for “Wildfire Detection and Aerosol Identification 

using Satellite Imagery”. 

 

2 System Configuration 
 

Programming Language Python Version 3 

Tools Google Collaboratory, Word, and Excel 

Email Access to Gmail Account 

 

Table 1: Software Configuration 

 

OS Windows 10 

RAM Minimum 8GB 

Hard Disk Space Minimum 100 GB 

 

Table 2: Hardware Configuration 

 

3 Working with Google Collaboratory 
 

The benchmark has been run using the google collab system with Python 3 version Google 

Compute Engine (GPU). Here we have used T4-GPU as the hardware accelerator with the 

shape of High-RAM.  The System RAM in the collab was 51.0GB and the Disk had 166.8 

GB space. Gmail account is required to access the Google Colab and the information related 

to the research project such as Dataset and the Notebook files have been stored in the Google 

Drive and performed the analysis. Keras and the TensorFlow libraries are used with the 

respective proposed models to train the models. 

 

4 Dataset Sources 
 

USTS-Smoker dataset has been obtained from the Kaggle; it has all the data related to six 

categories of images in aerosol classes. It has 6225 RGB images with spatial resolution of 

1km for each image. 
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Figure 1:  Dataset from Kaggle 

 

5 Project Implementation 
 

The Dataset has been obtained from the Kaggle Website and is uploaded on Google Drive, 

where we have to setup the Colab Environment to perform the experiments in this research. 

 
Step 1: Uploading the Dataset on the Google Drive 

 

 
 

Figure 2:   Dataset in Google Drive 

 

The Dataset has been downloaded and it is stored on the Google Drive as proj_dataset. Here 

the drive has to be mounted in the colab where the dataset is imported to use the data for the 

research. 
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Step 2:  Importing required Packages and Libraries 

  

 
 

Figure 3:   Python Libraries 

 

 

 

Step 3: Mounting Google Drive to Colab. 

 

 
 

Figure 4:   Mounting Google Drive 
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Step 4: Data Splitting and Data Balancing, where equal number of images is taken inwith 

respect to six categories of data related to aerosol classes in the dataset.  
 

 
 

Figure 5:   Data Splitting 
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Figure 6:   Data Balancing 

 

Step 5: Pre-Processing Steps like Image-Processing, Data Augumentation , and Data 

Normalization on the data. 

 

 
 

Figure 6:   Data Pre-Processing steps in performing Data Augumentation and Normalization 

 

Below are the proposed models implemented each model with 25 epochs with their 

respective outparamters. 
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Step 6: EfficientNet Model  
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Step 7: MobileNet Model  
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Step 8: InceptionV3 Model 
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Step 9: New CNN Model, Hyper-Parameter tuning has been performed for the model. 
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Step 10: Training the New CNN model. 
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