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Abstract  

We had seen many natural and human-made disasters like Tsunami In Chennai in 

December 2015 and cyclone storm ‘Hudhud’ in 2014 in North Indian Ocean. Which caused 

substantial damage to cellular network infrastructure and because of which the affected 

area gets isolated from the outer world regarding communication. This isolation creates a 

significant challenge in emergency communications with the people in need. Because in this 

of type situations where every second counts, rescue teams have to get quickly to the right 

locations to help people, and in absence of any communication, it becomes impossible. To 

tackle this problem of emergency communication we need a robust and fast deployable 

Post Disaster Communications network which can be used during emergency times. So, in 

this project, we are trying to build an Unmanned Air Vehicle  (UAV) based small system 

which can be rapidly deployed in Post Disaster scenarios for emergency communications.  
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In this project, we want to design wireless network system with the help of multiple UAVs, 
which can be used in emergency scenarios like after the earthquake, flood, etc when base 
station got damaged, and cellular communication infrastructure is not operational. During 
natural or manmade disasters there is a great damage to communication infrastructure. 
The base station got destroyed which leads to dis-connectivity from the outer world. So, 
communication systems during disaster relief operations are crucial. In that situation, we 
require an emergency communication. The primary goal of emergency communications is 
to set up the communication link between survivors and rescue teams to get the location 
of survivors. The wireless systems are expected to perform at their best in hostile 
conditions with limited resources. So, in this project, we are trying to build a device which 
will provide wireless access to connect to the network and to share their location with the 
help of their smartphones. The device is very small which can be instantly deployable 
with the support of UAVs during a disaster to get the location of the people. Wireless 
communication systems that include unmanned aerial vehicles (UAVs) promise to 
provide cost-effective wireless connectivity for devices without infrastructure coverage. 
With the help of UAVs the system in general faster to deploy, more flexibly reconfigured, 
and provides a long range communication. The prototype is look like something as shown 

figure1.      

                                                              
 

 

 

We are deploying a mesh network with the help of UniFi AC Mesh AP a ubiquiti product to deploy mesh 

network as shown in Fig.2. Mesh network allow us to connect the access point wirelessly and makes a 

large single network.  

 



Mesh networking 

 
Illustration of a partial meshnetwork. A fully mesh network is where each node is connected to every other node in 

the network. 

A mesh network is a network topology in which nodes (i.e. bridges, switches and other infrastructure 
devices) connect directly, dynamically and non-hierarchically to as many other nodes as possible and 
cooperate with one another to efficiently route data from/to clients. This lack of dependency on one 
node allows for every node to participate in the relay of information. Mesh networks dynamically self-
organize and self-configure, which can reduce installation overhead. The ability to self-configure 
enables dynamic distribution of workloads, particularly in the event that a few nodes should fail. This in 
turn contributes to fault-tolerance and reduced maintenance costs (1). 

 

A microcontroller (RPI) on which nodejs server will run is used on UAV to collect data from the user. 

Ubiquiti radios will create a local wifi network through which users can connect their cell phones. An 

app is used in cell phones to connect to the Access points provided by Ubiquiti radios. And once the cell 

phone gets connected to the access point, the app will automatically transmit the location of the user to 

the microcontroller and other information like username, number of peoples, food or first aid 

requirement. The app also provides live chat option with the rescuing team. Also, there is a GSM module 

connected to the microcontroller to transmit data over the cellular network.              

 

                                                                                                         

Figure 2. 

https://en.wikipedia.org/wiki/File:NetworkTopology-Mesh.svg


A main computer which will act as ground station will be connected to nearest UAV and helps to 

complete the path from the user to rescuing team and data will be transmitted to the rescuing 

team. Data will be collected with the help of an app which is designed in android studio. There 

are actually two apps one is for users and another for rescuers. User’s app will takes users GPS 

coordinates and those coordinates will be used by rescuer app to get exact location on google 

map. Snippets of both apps are shown below. 

               

Fig 3. App for Survivors.  



       

Figure 4. App for rescuing team. 

 

 

There are two types of communications used:   

1. Air to Ground Communication   

 There is a need to connect with multiple survivors cell phones, to 

get their location for that we need air to ground communication and 

also, there is another Air to the Ground communication link between 

UAV and ground control system from where all UAVs are controlled. 

Data from all UAVs is sent to the ground station. Testing is done for 

monitoring and data acquisition of two UAVs from a single ground 

station as shown in figue2 below.    



 
FIGURE2.                                                                    Actual Implementation  

2.Air to Air Communication -   

  
Figure 3    

     

For communication between multiple UAVs, a mesh network is created. 
With the help of mesh network UAV will fetch data from connected mobile 
devices and transmit to the ground station.  
                                                                                                                  

TESTING  
  

1. Monitoring and data acquisition of two UAVS from a single ground 
station.  

2. Range testing:   

By deploying three ubiquiti devices in repeater mode to 
extend the coverage area. By using only three radios we covered an 
area of 200*500 m^2.  

 



3. Setup is also tested with ROS in which local ROS Network is tested:  

 Where a single ROS master is connected to another ROS 
devices on a local Network.  

4. ROS Master Network:  
In ROS Master Network all devices have Its own ROS Master 
running and can be on a single local network or different 
local networks. When they are at different local networks , 
there is always a common network between all the local 
network to share information as shown in figure 4.  

 

  

Results of ROS Network testing shown in Figure 5.  



  
  

Figure 5.  
  
Bridge is set between three UAVs named as left, right and center. 

ROS network is set between all the three UAVs. Left and right are 

talking at a particular topic and center is listening to them 

simultaneously.   
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