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Abstract: This paper deals with the disaster 

management through wireless networks. World is an 

event ground for the calamities day by day. These 

occurrences of mass destruction regardless of either 

normal disasters or artificial catastrophes causes 

gigantic loss of money, property and lives as a 

consequence of non-planning on the part of the 

government and the management agencies. Therefore 

necessary steps are required towards these things by 

predetermining the causes of the disasters and by 

providing quick rescue measures once the calamity 

occurs. A wireless ad-hoc sensor network plays a vital 

role in wireless data transmission. Wireless networks 

use the innovations which may bring about an alarm for 

the quick operations to begin, at whatever point these 

calamities happen. In this paper technological solutions 

for managing calamity victimization through wireless 

networks via disaster detection and alerting system, 

search and rescue operations can be reviewed. 
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rescue operations. 

 

1.  Introduction 
 

Around 60% of the landmass is inclined to quakes of 

different forces; more than 40 million hectares is 

slanted to surges; around 8% of the aggregate territory 

is slanted to violent winds and 68% of the zone is 

powerless to dry spell [1, 2, 3, and 10]. The surges that 

hit Chennai in November and ahead of schedule in 

December have causalities more than 500 individuals 

were executed and more than 18lakhs (1.8 million) 

individuals were uprooted. With estimates of damages 

and losses starting from nearly two hundred billion to 

over one trillion, the floods were the most costly 

catastrophic events that have occurred in 2015 [4]. 

The primary necessity of this paper is to extend the life 

support during the calamities utilizing real time 

applications. Throughout these calamities in some areas 

network communication were down. In order to find if 

any person in those areas needs help we don’t know the 

status of that person where he/she is in. This paper 

develops a portable mobile application which helps the 

user to communicate through a mobile phone. Some of 

the wireless nodes are deployed in disaster regions and 

this network is created without GSM. This application 

receives the user status of the affected area, sends it to 

the nodes deployed in that region and finally sends the 

information from the nodes to the admin. With the 

assistance of this information in the admin side, the 

NGO's and safeguard groups can help and rescue them. 

So this paper helps to communicate through a mobile 

phone and some of the wireless nodes which are 

deployed in disaster occurred regions. 

2.  Related Work 

 

In 2016, Mustafa Mousa, Xiangliang Zhang, and 

Christian Claudel [5] analyzed the behaviour of 

Wireless Sensor Networks (WSN) along with Artificial 

Neural Networks (ANN) whenever the natural 

calamities happen. ANN is utilized to monitor level of 

water in streets and roads which gives vital pre-

processing step and it gives estimation of surroundings 

accurately. ANN which is used to processes the data 

measurement and is validated during the testing period. 

In this, related algorithms are used i.e. ., wireless sensor 

networks and microcontrollers are used which utilizes 

low power and it uses in urban water level estimation 

during the testing period. 

In 2015 Sheikh Azid, Bibhya Sharma, Krishna 

Raghuwaiya, Abinendra Chand, Sumeet Prasad, A 

Jacquier [6] demonstrates that they can send the 

message alert before disaster happens. For that, they 

used a pressure sensor which is used to sense the water 

level heights. This system tells the information timely 

and accurately with the help of GSM module by storing 

some of the contacts during development stage. So by 

using GSM, alert message can be sent. Whenever 

Arduino Uno receives the information from the 

pressure sensor that will measures the heights of water 

level. And finally when there are changes in the 

network the GSM module cannot give better results. 

A.  System design and Wireless Networks 

  

Initially consider the wireless networks which are 

minimal effort, elite and very touchy. This paper 

comprises of Philip's LPC2148 (ARM7) micro 

controller [7], ESP8226 (Wi-Fi module), Zigbee, and 

LCD. These modules are associated with the LPC2148 

that act as main processing unit. 
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2.1.  LPC2148 ARM7 (Microcontroller) 

ARM7 is one in all the wide used micro-controller in 

embedded system application. ARM7 could be a family 

of instruction set architecture that supports reduced 

instruction set computing (RISC) architecture and it is 

developed by the British organization. In RISC-based 

computer design approach, ARM processor needs 

considerably fewer transistors than typical processors. 

ARM is one in all the intelligent monitoring system 

that uses LPC2148 Philips [8] processor as main 

controller. This can be appropriate for real time 

processing application for higher performance and 

frequency. This approach lessens cost, heat and power 

utilization. These are suitable traits for light, versatile, 

battery-powered gadgets including smart phones, 

portable PCs, tablets, scratch pads, PCs, and different 

embedded applications. 

2.2.  ESP8266 

Espressif Systems Smart Connectivity Platform (ESCP) 

is the set of high performance and highly integrated 

wireless SOCs, intended for space and power affected 

mobile platform designers. It provides unbeatable 

capacity to introduce Wi-Fi capabilities within the 

systems, or to work as an independent application, with 

the slightest cost, and it needs insignificant space. 

ESP8266 supports 802.11 b/g/n protocols. It has 

operating frequency of 2.4GHz [9] that supports 

WPA/WPA2. Its operating voltage and operating 

current are 3.0~3.6v and 80mA The significant 

utilizations of ESP8266 to Internet Of Things 

incorporates Home Appliances, Home Automation, 

Mesh Networks, Sensor Networks, Smart fittings and 

lights and Wearable hardware and so forth [10]. 

 

2.3.  LCD 

Liquid Crystal Display (LCD) demonstrates the status 

of the procedure. Now days a 16x2 alphanumeric LCD 

is one of the most generally utilized module of LCD. Its 

ease, huge number of show characters and simple 

programming highlights the uses of LCD in a 

reasonable manner. It has two sorts of inbuilt registers, 

viz. Command Register that inserts special commands 

into the LCD and Data Register that is used to insert 

data into the LCD. Command may be a special set of 

data which sends the internal commands to LCD like 

Clear screen, moves to line 1 character 1, sets up the 

cursor etc. 

2.4.  Zigbee 

ZIGBEE is one amongst the new wireless technology 

innovation guided by the IEEE 802.15.4 Personal Area 

Networks standard. It has wide ranging automation 

applications and is fundamentally designed. Europe 

operates 868MHz band at 20Kbps data rate, USA 

operates 914MHz band at 40Kbps data rate, and 

2.4GHz ISM bands Worldwide at a maximum 250Kbps 

data rate. This specification works within the range of 

2.4GHz (ISM) radio band. This radio band is same as 

802.11b standard, Bluetooth, microwaves and few 

different gadgets. It has the capability to connect 255 

devices per network. The transceiver module ranges 

from 30-70m in urban areas and in outdoor (LOS) it 

ranges from 1-1.5km. The transceiver with on-chip 

wire antenna operates at 2.4GHz frequency. Depending 

on the ZIGBEE protocol standards, the data from the 

microcontroller is organized and then modulated. This 

specification supports 250 Kbps data transmission rate 

and ranges up to 30 meters. 

ZIGBEE's technology is slower when compared to 

802.11b (11 Mbps) and Bluetooth (1 Mbps). In spite of 

the fact that it is slower, it consumes significantly less 

power. Therefore a couple of zigbee modules is used 

where one is employed to transmit the data and other 

one is employed to receive the data without any delay 

[11]. 

 

B.  System Architecture and Implementation 
 

This paper creates node to node communication 

through the wireless network. This Node to Node 

communication helps in taking the backup information 

from other nodes if the current node fails. ARM7 

controller which acts as a control unit which is used to 

sends the information about the disasters through the 

ESP8266 module and this ESP8266 plays vital role in 

it. The above node communicates between the user and 

the control unit. Here we are using zigbees for node to 

node communication. 

 

3.1.  First Stage of Implementation 

In the first stage of implementation there are two nodes 

where the data can be transferred from one node to next 

node via zigbee. In first node, ESP8266 (Wi-Fi 

module) is connected to ARM7 controller. An APP that 

is developed is also connected to ESP8266 module by 

giving necessary credentials. When the user sends the 

message from app, that message will be received by the 

ARM7 microcontroller through ESP8266 Wi-Fi 

module. Here the controller sends the message to 

zigbee and zigbee wireless communication sends that 

message from first node to second node. Second node 

performs the above process and this is same for the 

remaining nodes too. 
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Figure 1.  Node A 

 

 

Figure 2. Node B 

 

3.2.  Final stage of Implementation 

In the final stage of implementation the rescue message 

can be transferred from one node to the neighbouring 

nodes. The conformation of message passing can be 

verified through the LCD display connected to the 

controller. In this paper a particular node acts as a 

control room node and this node has zigbee connection 

with PC. This rescue message can be viewed in the PC 

(admin) by receiving message from the nodes.

 

 

 

 

 

 

Figure 3. Zigbee near PC 

 

Zigbee PC 

 

 

In the final stage of implementation the rescue message 

can be transferred from one node to the neighbouring 

nodes. The conformation of message passing can be 

connected to the 

controller. In this paper a particular node acts as a 

control room node and this node has zigbee connection 

with PC. This rescue message can be viewed in the PC 

(admin) by receiving message from the nodes. 

 

Figure 4. Implementation of the Proposed Work

 

3.3.  Step-by-Step Procedure 

 

• Initialize the ESP module by sending AT 

commands.  

• After initializing, connect the APP with 

ESP8266 by giving necessary credentials.

• After connection got established betwee

and ESP8266, send the message

controller. 

• The message from the App sends to the 

controller through the ESP8266 Wi

the controller sends the message to the zigbee where it 

establishes communication betw

data can be transferred from one node to another node 

having zigbees with them. 

• The rescue message from another node with 

zigbee sends to the controller. The message transfer 

between the nodes can be visualized as a message 

through the LCD display.  

• Finally, the rescue message from the nodes can 

be send to the zigbee connected to the PC and it can be 

viewed by the admin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Implementation of the Proposed Work 

Initialize the ESP module by sending AT 

After initializing, connect the APP with 

ESP8266 by giving necessary credentials. 

got established between APP 

and ESP8266, send the message from APP to 

The message from the App sends to the 

controller through the ESP8266 Wi-Fi module. Then 

the controller sends the message to the zigbee where it 

establishes communication between nodes. Now the 

data can be transferred from one node to another node 

The rescue message from another node with 

zigbee sends to the controller. The message transfer 

between the nodes can be visualized as a message 

Finally, the rescue message from the nodes can 

be send to the zigbee connected to the PC and it can be 
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Figure 5. Flow Chart of Proposed Work 

4.  Results and Discussions 

When these nodes deploy in those disaster areas they 

will get settled down and communicate among them. 

The user in those disaster areas will send the message 

that what kind of help he/she wants through the app. 

The information from that app will display on the nodes 

and finally it displays on the pc connected to those 

nodes. So rescue teams or NGO’s can see that message 

and help them. 

 
 

Figure 6. Both Apps Connected to the Nodes 

 

 
 

Figure 7. App Connected to Node Sends Message to 

Other Node 

Start 

Make necessary connections and 

switch on the kit 

Initialize Wi-Fi, LCD and 

Zigbee modules 

ESP will 

receive 

commands 

to activate 

Check for 

connectio

ns 

Connect 

App to 

ESP 

Type the message and click on 

send 

Controller receives the message 

from the APP 

Controller sends the received 

message to the Zigbee and displays 

on the LCD (For Checking 

purpose) 

After displayed, it sends the 

message to another node 

Received message in another node 

can be displayed in LCD 

(Checking Purpose) 

Process repeats 

Stop 

Message from PC goes to 

nodes and then to App (users) 
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Figure 8.  Message from Nodes Sends to the Admin 

 

 

Figure 9. Admin Sends the Feedback to the Nodes and 

Then to the App 

5.  Conclusion and Future work 

Wireless technology is certainly able to improve our 

life support. Since wireless communication systems are 

becoming less expensive, smaller and simpler to 

implement, wireless solutions can be efficient, easier to 

use, and more portable. Also, wireless conditioning and 

monitoring reveals different applications which is not 

experienced through a wired network. The mobile app 

is used to send the data that will communicate with Wi-

Fi. This paper uses wireless networks which collects 

the data from the disaster areas through mobile app, 

sends that data to the nodes deployed in those areas and 

displays the rescue message in 2x16 LCD. The 

information from these nodes will send to rescue teams 

or NGO’s (admin).  

Further developments of this paper deals with the 

monitoring and sending the required data along with 

GPS values using Wireless Networks. 
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