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Project Detail Report
1. Project Summary:
The aim of our final year project is to develop a comprehensive algorithm using the
concepts of digital image processing (DIP) to recognize human beings and identify the
safest routes in disaster zones. In Pakistan, a number of areas are routinely subjected to
a variety of geophysical calamities such as earthquakes and landslides. Now the
challenge presented to the rescue teams is to quickly pinpoint the areas where civilians
are in need of assistance and to devise the safest routes to reach the vulnerable citizens.
Our proposed project is to send a surveillance drone to survey the devastated area from
above and record a video of the affected region and then transmit that data to our
specially designed computer application in real time.
Now our proposed algorithm will utilize the concepts of digital image processing using
Python. As the disaster zone drone is recording the video graphic data of the affected
area it will utilize a 5.8 GHz data link transmission system that has a 3 kilometer range
to transmit the collected information, in real time, to the rescue services that they will
receive on a specifically designed computer application. Once received, the computer
application will apply object detection model to identify different types of hurdles. The
algorithm will initially using the “deep learning and machine learning” concepts to apply
the weights of our trained model on the received visual data. When the object is detected,
it will extract the geo-location of the object using the digital image processing after that
using the geo-location data we will mark the real time map with object location. The
received visual data is processed using ODM (open drone mapping) to create the map
of the affected region.

2. Problem/ Issue:
Geophysical disasters like earthquakes, landslides, tsunamis and volcanic activity is a
result of certain occurrences, of a seismic and tectonic nature, underneath the surface of
the Earth. According to [1] these disasters are caused by geological disturbances and
have seen an alarming rise in their occurrence over the last quarter of a century.
Nowadays, a greater number of individuals are vulnerable to these disasters than they
ever in the past, with people in third world nations extremely unsafe [1]. Through our
final year project, we wish to present a solution to the constraints faced by disaster
response teams with the intent to improve responses to the danger or instances of
geophysical calamities in any affected area not only in Pakistan but around the world.

1

Figure 2.1 Natural Hazard Risk Assessment of Pakistan [1].

The above figure 2.1 shows a risk assessment of natural hazards across Pakistan. The
motivation behind calamity alleviation operations is to reduce the impact of a disaster
in that specific locale so that the loss of life can be reduced and the quality of living can
be preserved [2]. Distribution of food and clothes, medical assistance, make shift tents,
and other medical equipment is undertaken by the rescue services. In [2] it has also been
observed that after the occurrence of a geophysical disaster, the rescue relief services
have generally proven to be somewhat ineffective in aiding and abiding the impacted
people and reducing the loss of human life. Therefore, these organizations are unable to
play as pivotal a role during disaster emergencies as they should.
Our proposed project will operate in real time. Whenever any geophysical disaster
impacts a certain area the nearest disaster response office will deploy a disaster drone to
survey the affected region. The drone will be collect data in the form of a video and
transmit it back to the relief services with the help of 5.8 GHz bandwidth data link
system. A variety of frequency channels are used in a “data link system”. The brand of
our drone will determine which frequencies we can use along with what functionality
can be utilized. According to [3] the “Da-Jiang Innovations (DJI)” systems uses “2.4
GHz” to operate its drones and “5.8 GHz” for transmitting the videos. Therefore, our
drone will have a range of approximately “3 Km”. The rescue services will receive and
process the data, in real time, on a computer application that we will design.
Now once we have obtained the detected image of an area after it was affected we will
know where there are any hurdles or obstacles in the region as well as the location of in
need civilians and then we will employ the algorithm to evaluate the location of the
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affected region and then use the google maps API to mark the location of the detected
hurdles in a real time map [4]. The end result will be displayed in real time map with
the necessary pictures on our specially designed computer application. Thus, our project
will significantly improve the mobility and efficiency of disaster zone relief services
and organizations.
Through this project, we shine a light on the possible philanthropic and humanitarian
purposes of drones because these disaster drones provide rescue services a scope of
potential outcomes corresponding to emergency planning, search and salvage and rescue
and cargo transport and relief drops [5].

3. Solution:
3.1 Objectives:
The “major objectives” of our final year project are as follows:


Provide optimal identification of distressed citizens in affected areas to ensure
their timely assistance by rescue services.
 Effectively recognize any obstacles, hurdles and carnage in the devastated
regions to assist relief operations in their navigation of the perilous landscape.
 Extracting the location of an affected region to mark it on a real time map for
the identification of a safe route.
 Processing the aerial imagery to convert it into ortho-rectified and georeferenced maps for the analysis of search and rescue missions, crisis mapping
of the disaster zones along with relief drops and cargo transportation.
 Integration of hardware and software components with the purpose of testing
and debugging of the project to achieve maximum efficiency.
3.2 Mission Planning:
In this topic we will describe the method of mission planning of quadcopter drone using
generic waypoint method to deploy the drone autonomously.
3.2.1 Setting the Home Position:

The home position for Copter is set to the spot where the vehicle was armed. This means
that if we do an “RTL”, the vehicle will return to the area where it was armed, thus we
should arm the vehicle in the spot we want it to return to or utilise a rally point to provide
an alternate return destination.
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Figure 3.1: Copter Mission Planning Example

The waypoints and other commands are entered in the dropdown menus on each row,
by selecting the command. The column heading will change to show what data that
command requires. Latitude and longitude can be entered by clicking on the map.
Altitude is relative to launch altitude/home position, so if we set 100m, for example, it
will fly 100m above you.
3.3 Creating Datasets for Object Detection:

Figure 3.2: Identification of “objects with a bounding box” stating percentage of accuracy.
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The first major objectives of our final year project entail detecting distressed citizens
and carnage in a disaster zone. When the visual data of a disaster zone is collected by
our surveillance drone we need to apply object detection techniques to extract the
desired data required to identify the individuals and obstacles in the surveillance
imagery. For this purpose, we need datasets that can be used as a “frame of reference”
while writing our code to compare the objects in the surveillance imagery with those of
the respective datasets and identify the required obstacles and distressed citizens. In
order to achieve this objective we need to make datasets that can be used to identify
individuals as well as carnage like rock falls and landslides. To create such datasets we
utilized the services of application such as “Bulk Image Downloader” [6] and
“Download All Images” [7]. These applications allowed to download a bulk of images
such as that of rock falls in a very short amount of time. Due to these applications, we
complied datasets of individuals, volcanic eruptions, landslides and rock falls which we
could train and utilize for objection detection. We have used the following dataset.
 Person
 Damaged Building
 Damaged Houses
 Landslide
 Rupture
 Rockfall
We have to make sure all our images are in JPG format. After downloading all the
images to make the process easier we rename the images as numbers (i.e. 1.JBG, 2.JBG
etc) by running the following script:

3.3.1 Labelling the Dataset:

Once we have downloaded all the images we need to label them manually. There are
many packages available for this purpose but we will choose LabelIMG because of its
user-friendly GUI. It is also saves label files in the popular PASCAL VOC format. We
have to just set the current directory and save the directory as per our structure. Here is
an example of a labelled dataset image using LabelIMG:
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Figure 3.3: Labelling the data sets

3.4 Real Time Google Maps:
A major objective of our project constitutes extracting the location of an adversely
affected region to mark it on a real time map for the identification of a safe route that
disaster relief services can use to navigate the perilous terrain. After, we have
successfully implemented the first objective of our project; meaning that once we have
used object detection model to identify the obstacles in the disaster zone, we can extract
the GPS location from our respective visual data. This extracted location will be used to
formulate the real time map which acts as a safe route that rescue services can use to
quickly and efficiently reach the disaster zone and then later be used to effectively
navigate through the region to provide medical aid to vulnerable individuals in that area.
3.4.1 Marking the affected location:

A marker identifies a location on a map. By default, a marker uses a standard image.
Markers can display custom images, in which case they are usually referred to as
"icons." Markers and icons are objects of type “Marker”. According to [8] we can set a
custom icon within the marker's constructor, or by calling “setIcon()” on the marker.
Broadly speaking, markers are a type of overlay. Markers are designed to be interactive.
For example, by default they receive “click” events, so you can add an event listener to
bring up an info window displaying custom information. We can allow users to move a
marker on the map by setting the marker's “draggable” property to true. We use the
saved text file saves with GPS coordinate to make the marking on the real time maps.
3.4.2 Adding a Marker:
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Figure 3.4: Name and Score of the Marked Location.

The above figure 3.4 shows the output we obtain after running our code. As we can see,
we obtain the marked location of a rock fall on our google map and upon clicking the
marker we obtain a pop-up which states the category of the disaster, in this case it is a
rock fall, as well as the detection keypoint score.

Figure 3.5: Marked Location of Detected Object [9].

Figure 3.5 shows how using the geo-location data we utilize the google map API to
display the marker of detected object in real time map. In Google Maps, markers overlay
a map and display an icon that identifies a location.
3.4.3 Adding a Direction:

The Coordinates given in the test file will also be used here for the purpose to make an
efficient route on a real time map it will use the multiple waypoint given by the saved
file. We also can choose the mode of transportation. The code will output the most
optimal route to all the affected area to timely manage the rescue plan and increase the
efficiency of rescue services.
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Figure 3.6: Optimal Direction for Affected Areas.

3.5 Image Stitching:
A major objective of this project entails processing the aerial imagery we have collected
via our surveillance drone and converting it into “ortho-rectified” and “geo-referenced”
maps for the analysis of search and rescue missions, crisis mapping of the disaster zones
along with relief drops and cargo transportation.

Figure 3.7: Raw Images Collected from Surveillance Drone.

Figure 3.7 shows the raw data we have collected that needs to be subjected to “image
stitching” in order to obtain the desired “orthorectified” and “geo-referenced” maps.
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Figure 3.8: Ortho-rectified and Georeferenced Map obtained after Image Stitching.

The above figure 3.8 shows the resultant ortho-rectified and geo-referenced map that
has been obtained after using the “WebODM API” to image stitch the raw images of a
disaster zone we collected via our surveillance drone.
3.5.1 Ensure Virtualization Support:

Docker requires a feature from our CPU called “virtualization,” this allows it to operate
“virtual machines (VMs)” [10]. We need to make sure it's turned on because it's
frequently turned off. On our “Windows 8” or above, we must launch the “Task
Manager (click CTRL+SHIFT+ESC)” and select the “Performance tab” to check this.

Figure 3.9: “Virtualization Enabled” in Task Manager.
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In order to run “WebODM” on Windows, we first and foremost need to enable a feature
of our CPU known as “virtualization”. This feature enables the CPU to run virtual
machines such as Dockers. In case of our computers, this features was already enabled
as shown in figure 4.15. In order to ensure virtualization has been activated for
“Windows 7”, the “Microsoft Hardware-Assisted Virtualization Detection Tool” can be
utilized instead. On the off chance that virtualization is not enabled, we will need to
activate it. The method shockingly is somewhat unique for every PC model, so the most
ideal approach to do this is to type on a web browser: “how to enable vtx for <type your
computer model here>” [10]. Generally it's a question of restarting the PC, promptly
pushing “F2” or “F12” during the turn on, exploring the boot menu and changing the
settings to empower "virtualization" which is frequently referred to as “VT-X”.
3.5.2 Checking the Memory and CPU Allocation:

On Windows, Docker operates by running a virtual machine in the background. A
virtual machine is commonly referred to as a “computer emulator”. This virtual machine
is allotted a certain amount of RAM, and “WebODM” can only use that amount of
RAM. The following steps will guide you through the installation of “Dockers for
Windows”:
1. Analyze the “system tray” and then right click the “white whale” symbol.
2. Then we select the “settings” option from the “menu”.
3. From the board we will select the “Advanced” then utilize the “sliders” for
assigning “60-70%” of accessible memory and utilize 50% every single
accessible central processing unit.
4. Finally, we will select the “Apply” option.

Figure 3.10: CPU and Memory Allocation for Dockers [10].
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3.5.3 Running WebODM to obtain Ortho-rectified and Georeferenced Maps:

Dockers on Windows works by launching a virtual machine in the background after
installation. This virtual machine has a fixed amount of RAM assigned to it, and
“WebODM” can only use that amount of RAM. In our case, we allocated “2 cores” of
our CPU, “4GB” of memory and “60 GB” disk image size. Then we import our images
onto our ODM API and commence processing as shown in figure 3.11:

Figure 3.11: Imported images on ODM API being processed.

The processing time will take approximately 10 to 15 minutes on a test file containing
some images. Finally, we will have obtained ortho-rectified and geo-referenced maps
out of our raw input images as shown in the following figure 3.12:

Figure 3.12: Ortho-rectified and Geo-referenced Map obtained from Raw Input Images.
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Additionally, the resultant image stitched ortho-rectified image shown in the above
figure 4.19 can be zoomed in to see a particular region of the disaster zone from clearly.
Upon clicking a certain point on the zoomed ortho-rectified map the exact geocoordinates of that point will become visible to us as shown figure 3.13:

Figure 3.13: Ortho-rectified Image Stitched Map Zoomed in to display exact Geo-coordinates.

4. Methodology:
The implementation of our final year project has been divided into the following
different phases:







Surveillance and video recording of the disaster zones with the help of a
quadcopter drone.
Transmission of recorded data to a computer application over 5.8 GHz data link
system with a range of 3 Km.
Now using the visual data, we apply the object detection using the convolution
neural network (CNN) using tensile flow.
Processing the detected classes to extract the geo-coordinates of affected region.
Using the geo-coordinates to mark the real time location of detected model.
Process the aerial imagery to convert it into maps using the open drone mapping
(ODM) API.
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4.1 Flow Chart:

Figure 4.1: Flowchart of our Final Year Project.
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5. Innovative Aspect:
In conclusion we can state that nowadays a greater number of individuals are vulnerable
to these geophysical disasters like earthquakes, landslides, tsunamis and volcanic
activity than they ever in the past. These disasters are caused by geological disturbances
and have seen an alarming rise in their occurrence over the last quarter of a century with
people in third world nations extremely unsafe. Now, the goal of disaster response is to
decrease the impact of disasters in a specific area so that the loss of life can be reduced
and the quality of living can be preserved. But has also been observed that after the
occurrence of a geophysical disaster, the rescue relief services have generally proven to
be somewhat ineffective in aiding and abiding the impacted people and reducing the
loss of human life. Therefore, these organizations are unable to play as pivotal a role
during disaster emergencies as they should. Through our final year project, we wish to
present a solution to the constraints faced by disaster response teams with the intent to
improve responses to the danger or instances of geophysical calamities in any affected
area not only in Pakistan but around the world.

6. Applicability:
Firstly, by initiating mission planning stage, we will deploy our surveillance drone to
survey the disaster zone and collect visual data. The drone will be collect data in the
form of a live stream and transmit it back to our system with the help of 5.8 GHz
bandwidth data link system. A variety of frequency channels are used in a “data link
system”. The brand of our drone will determine which frequencies we can use along
with what functionality can be utilized. Therefore, the drone will have a range of
approximately “3 Km”. After obtaining the visual input data, we will run our object
detection algorithms to identify all the obstacles and distressed persons in the area. Also
from the recorded input visual imagery we will extract the geo-locations of all the
objects in the picture frame. Meaning that we will know the geo-coordinates of all the
obstacles and other such carnage in the adversely affected area. Now we will be able to
use Google Maps API to formulate safe routes that lead to the disaster region and all the
potential obstacles and hurdles of these routes will be highlighted on the real-time
google map. Our final year project is essentially a humanitarian project which aims to
enhance and facilitate the operations of rescue services. Disaster relief operations will
be effectively and efficiently be able to navigate the perilous terrain and provide aid and
medical assistance to distressed and injured individuals in that area using our safe route
planning for disastrous zones project.
6.1 Targets Achieved:
The major targets of our final year project that we have completed are as follows:



We have successfully provided accurate identification of distressed citizens in
affected areas to ensure their timely assistance by rescue services.
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Additionally, our algorithm can effectively recognize any obstacles, hurdles and
carnage in the devastated regions to assist relief operations in their navigation of
the perilous landscape.
Our system can easily extract the location of an affected region to mark it on a
real time map for the identification of a safe route.
We have utilized “WebODM” to process our collected aerial imagery to convert
it into ortho-rectified and geo-referenced maps for the analysis of search and
rescue missions, crisis mapping of the disaster zones along with relief drops and
cargo transportation.
We have successfully integrated the hardware and software components of our
FYP with the purpose of testing and debugging of the project to achieve
maximum efficiency.

7. Estimated Cost and Project Scheduling:
7.1 Cost Estimate:
Product
No:

Product Description

Cost

1

F450 FPV Quadcopter Frame

$ 21.60

2

APM 2.6 Flight Controller

$ 40.23

3

AKK K31 600mW Transmitter

$ 12.99

4

Receiver RC 832

$ 25.99

5

Power Distribution Board with BEC
5V and 12V

$ 6.64

6

Electronic Speed Controller of 30A

$ 5.99

7

A2212 1400 KV Motor

$ 11.99

8

Quadcopter Bullnose Propellers

$ 6.99

9

AKK 2.8mm 120 Degree Lens
Camera

$ 12.99

10

LiPo Batteries

$ 5.38
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7.2 Project Scheduling:
Task
No:

Task Description

Timeline

1

Cost Estimate and Literature Survey

Week 1-2

2

Selection of Appropriate Tools and
Components

Week 3-4

3

Analysis of overall Software and
Hardware tools.

Week 4-6

4

Review of Project’s Practicality in
Real World Setting

Week 6-7

5

Development and Modification of a
Prototype

Week 8-10

6

Software Coding and Application
Development

Week 11-12

7

Testing and Debugging

Week 13-15

8

Documentation

Week 16

8. Target Group of the Project Idea (Users):
Through our final year project, we wish to present a solution to the constraints faced by
disaster response teams with the intent to improve responses to the danger or instances
of geophysical calamities in any affected area not only in Pakistan but around the world.

9. Risks:
Potential problems that may arise during the implementation of our project include there
being an issue with our surveillance drone, causing it to not be able to properly record
the disaster zone from above. Another potential risk might be an inability to effectively
transfer the recorded aerial imagery to our system.
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