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1 Introduction 

This document contains all the required steps to reproduce the implementation of the proposed 

hybrid model of sectorization and evacuation path detection for disaster affected area. This 

document also contains hardware specification and system requirements used in the research 

work which can be considered as minimum recommended system specification. 

2 System Requirements 

2.1 Hardware Configuration 

Figure 1 shows the configuration of DELL laptop which is used for the research. The laptop 

has intel core i5-8250U processor with 8 GB RAM and 1 TB Hard drive. It is using Windows 

10 Home edition operating system.  

 

Figure 1: System Specification 

2.2 Software Configuration 

The project is implemented using Google Collaboratory and R studio software. Next section 

briefly explains all the steps required to download and install the software packages.  

3 Environment Setup 

3.1 Google Collaboratory Notebook 

The hardware configuration of the laptop was not enough to execute deep learning models. So, 

Google Collaboratory is used to efficiently run all the deep learning models of the project. 

Follow following steps to set-up a Google Collaboratory (collab). 

1. First Create a Gmail account. 

2. Open this link in Google Chrome and following screen will appear. 

https://accounts.google.com/signup/v2/webcreateaccount?service=mail&continue=https%3A%2F%2Fmail.google.com%2Fmail&hl=en-GB&dsh=S-2029828518%3A1597489386744422&gmb=exp&biz=false&flowName=GlifWebSignIn&flowEntry=SignUp
https://colab.research.google.com/notebooks/intro.ipynb?authuser=1#recent=true


2 
 

 

 

Figure 2: Create Notebook 

3. Click on New Notebook or click Upload to use the existing notebooks. 

4. After creating a notebook change the runtime type of the particular notebook to GPU. For 

this click Runtime and then click on Change runtime type. 

 

Figure 3: Change Runtime 

 

5. Then select GPU and click Save. 
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Figure 4: Runtime Settings 

6. Next click on the dropdown of Connect button and select Connect to hosted runtime.

 

Figure 5: Connect to Google's Infrastructure 

7. Then install all the libraries given in requirements.txt file using following command. 

 

Figure 6: Command to install Libraries 

 

Figure 7: requirements.txt 
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3.2 R-Studio 

For installation of R-Studio go to this link and press ‘download R’ button to start downloading. 

Figure 8 contains all the steps to download and install R-studio. 
 

 

Figure 8: R-Studio Installation Guide 

4 Implementation 

4.1 Data Source and Data storage 

The satellite image data for the research project can be downloaded from the 

https://xview2.org/dataset repository. The size of the dataset is 14.42 GB and the collab 

notebook is connected to the hosted environment. So, upload the data on google drive and then 

mount the drive to the collab notebook. For mounting the google drive to your notebook follow 

the below given steps. 

1. Run the following line of code in collab and click on the given link from output section. 

 

Figure 9: Code to Mount Drive 

2. In google consent page allow google file stream to access your drive files. 

http://www.r-project.org/
http://www.rstudio.com/
https://xview2.org/dataset
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Figure 10: Consent Page 

3. In next screen copy the given code as shown in Figure 11 and paste it in the textbox of 

Figure 7 and press Enter. 

 

Figure 11: Authorization Code 

4. Google Drive mounted successfully at /content/Drive 

 

Figure 12: Drive Mounted Successfully 

4.2 Import Library 

First Import all the required libraries given in the Figure 13. 
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Figure 13: Libraries Used 

4.3 Data Pre-Processing & Transformation 

 

Figure 14: Split Dataset 



7 
 

 

The code in Figure 14 Split the dataset into multiple folders based on name of the disaster. 

Figure 15 shows the final folder structure of the dataset. 

 

Figure 15: Dataset according to disaster 

Next, Perform Data augmentation and normalization for segmentation model and classification 

model using the block of code from Figure 16. 

 

Figure 16: Image Centering & Padding 

 



8 
 

 

 

Figure 17: Data Augmentation 

Following figures of this section illustrates the code to create data-frame for evacuation path 

detection model. Figure 18 fetches post disaster json files and group them by disaster. In 

Figure 19 centre of the polygon is computed and extracted the damage dictionary. 

 

Figure 18: Fetch Post Disaster Labels 

 

Figure 19: Get Centre of Polygons 
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In Figure 20, centroid of each image and damage dictionary is added to the dataframe. Then 

generate a pandas dataframe and sort it according to destroyed type. 

 

Figure 20: Add Metadata and Create Data-Frame 

Figure 21 shows the final sorted dataframe.  
 

 

Figure 21: Snippet of dataframe 
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4.4 Modelling 

This section contains code snippet of the proposed hybrid model which consists of 

segmentation model, classification model and evacuation path detection model. 

4.4.1 Segmentation Model (U-Net) 

Figure 22 contains code for implementation of the U-Net model. The code is divided into 

blocks due to space issues and all of the functions from the snippet belong to the UNET() class. 

Figure 22: Implementation of U-Net Architecture 

 

Figure 23: Trainer Setup 
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4.4.2 Classification Model (ResNet50) 

The classification model is implemented using transfer learning technique. First pretrained 

model is downloaded from the Keras library and integrated with the convolution layers as 

shown in Figure 24.  

 

Figure 24: Implementation of Classification Model 

4.4.3 Evacuation Path Detection Model 

Figure 25 and 26 contains code snippet of the evacuation path detection model. 

 

Figure 25: Code to determine safe co-ordinate 
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Figure 26: Implementation of Dijkstra's 

 

5 Evaluation of Proposed Model 
Figure 27 and 28 and contains output of segmentation model. In which Figure 27 contains IOU 

and accuracy of building class and Figure 28 shows precision, recall and F1-score of the model 

 

Figure 27: IOU & Accuracy of U-Net 
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Figure 28: Performance Evaluation of U-Net 

Figure 29 shows code and output of Wilcoxon rank sum test which is performed in RStudio. 

 

Figure 29: Hypothesis Test Result 

Figure 30 contains precision, recall, F1-score and confusion matrix of classification model.  

 

Figure 30: Performance evaluation of Classification Model 
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6 Visualization 
This section contains snippet of the outputs generated by the proposed hybrid model. The 

outcome of the model contains sectorize disaster affected area and evacuation path. Figure 31 

shows code snippet for visualization of Sectorize disaster affected area generation and the 

sectorize disaster affected area as output of the visualization code. 

 

Figure 31: Sectorize Disaster Affected Area 

 

Figure 32 illustrates the visualization of evacuation path detection model using folium library.  
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Figure 32: Visualization of Disaster Affected Areas 

 


