
 
______________________________________________________________________________________________ 

Page | 639  

7th National Conference on  
"Role of Engineers in Nation Building" organized by VIVA Institute of Technology, Mumbai 

(1st and 2nd March 2019) 

International Journal of Engineering Research & Science (IJOER) 
ISBN: [978-93-5321-411-1]  ISSN: [2395-6992]                 [Vol-5, Issue-3, March- 2019] 

 

 

Earthquake Alert System using IOT and Wireless Sensors Network 
Saugat Das

1
, Prof. Sonia Dubey

2 

VIVA SCHOOL OFMCA, Mumbai University, MUMBAI 

Abstract— Earthquake comes without warning which makes it one of the most petrified natural catastrophe, and it is one of the 

most occurred natural disaster. Over the decades we had seen some of the terrible earthquake that results in loss of so many 

lives as well as assets. That’s why we are developing an alert system using IOT sensors which helps monitoring the epicenter and 

Richter magnitude. The Wireless sensor network (WSN) is designed to monitor physical environmental conditions. The Internet 

of things is the network which enables these things to connect, assemble and exchange data. In this paper, we discuss an 

earthquake alert system by means of an IOT in WSN. The sensors are embedded in the surface of the earth. There will be an 

application that will track the details of the epicenter and the area which will get affected by this earthquake. Users can 

download the smartphone application that will be available free-of-cost for iOS and Android. This will lead to save thousands of 

lives. 

Keywords— Epicenter, IOT, Richter, seismic waves, WSN. 

I. INTRODUCTION 

Earthquake is frequently said to be a natural catastrophe which is also known as tremor or temblor. The surprising shake in the 

outside of the earth, which shades down the structures and executes a great many humanoid. Therefore by forecasting the 

surfaces tremor earlier by means of sensors, so that may warn public earlier. By the hypothesis, the S waves are the first to 

assault from the surface and after that the P waves assault the surface last that brings the most grounded tremor then the S wave. 

Henceforth the regular citizens are cautioned before in couple of minutes or seconds prior. The remote sensor arrange is where 

the sensors are spatially disseminated to screen the physical action and ecological conditions typically. Since WSN is off minimal 

effort it is utilized in numerous fields, simple support and vigor. The remote sensor arrange is association of a few sensors that 

are associated with one another to execute a similar usefulness to screen the ecological situation. The expression "IOT" is 

regularly condensed as "INTERNET OF THINGS". 

The IOT is a said to be an arrangement of interrelated registering gadgets, mechanical and computerized machines, articles, 

creatures or individuals that are furnished with one of a kind identifiers (UIDs) and the capacity to transferal information over a 

system without requiring human-to-human or human-to-PC association. IOT is the technique or network used in this paper to 

send the accurate alert message to the public with more accuracy. The IOT is the network that warns the citizens about the natural 

calamities that is going to occurred so that citizens can escape to a safe place. It connects the internet connected objects to form a 

network and hence the alert massage is send to the public is more accurate way by IOT. 

II. RELATED WORKS 

2.1. The core type of data driven IOT system used for environment disaster risk mainly for tsunami. It helps prevent loss of life 

and reduces economic and material impact of disaster monitoring and warning by means of relevant parameters used for forecasts 

to generate accurate and timely warning. 

2.2. In the beach front areas the framework is conveyed, this sensor information is then transmitted upstream to either an on 

location or remote, information handling focus, or to both when united. These server farms run the downstream normal 

operational occasion identification.  

2.3. The techniques include are GIS (geographical information system) to capture, store, analyze and support for information 

alerts. It was deployed for tsunami detection and IOT for accurate and timely warning and dissemination and communication of 

risk information and warning to those at risk.  

https://itunes.apple.com/us/app/equake/id1022523338?mt=8
https://play.google.com/store/apps/details?id=com.zizmos.equake&hl=en_GB
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 2.4. An overview of the development of technology based on the IOT, WSN and gaining significant importance in 

communication. Next the IOT end to end architecture is designed and evolved in this paper.  

2.5. The flow begins from the wireless sensor devices where the sensors are placed and formed a network with the main gateway 

in that network and the communication protocol is initiated to facilitate. Then the second flow is the data connectivity where the 

Ethernet is commonly deployed for the communication purpose where the big data analytics are undergoing and finally the flow 

ends up in the management protocol, hereby the smart phones and the other electronic communication devices are hit by the 

communicated information. 

2.6. Thusly the design and the conventions are being clarified in this paper. An IOT middleware arrangement that can deal with 

asset compelled cell phones that permit the sensors effectively to gather and process information. In future IOT will decide the 

world that will interface billons of web associated things.  

2.7. Gathering information from every individual items is a huge assignment as it for the most part enables programming 

frameworks to comprehend the earth bitterly. A wide range of equipment gadgets may include during the time spent gathering 

and refreshing sensor information to the cloud where entangled handling additionally happen. On procedure, we can't 

acknowledge every one of these things to be associated with the cloud PCs because of specialized and efficient reasons. Thus, we 

ought to probably utilize asset compelled gadgets to gather information from these IOT.  

2.8. They conclude by saying the process is capable of collecting data from multiple different sensors and process them together. 

This platform can be used in future to the public. Proposed work on the landslides based upon the wireless sensor networks. 

WSN is the most encouraging rising innovations. It gives the ongoing observing of land districts that are inclined to the fiascos.  

2.9. This paper is focused on the landslide detection for that the system of 50 sensors and 20 wireless sensor nodes was deployed 

in the Idukki, a district in the Kerala state, India. The wireless sensor system have been past few years yet the condition of the 

sensors are in good condition beyond monitoring the various parameters such as moisture, pressure, movement and other 

geological soil properties. Hence this paper shows algorithms for the power constraints and the sensor type and properties along 

with the wireless sensor network architecture and the software modules.  

2.10. This paper has been implemented and succeeded. A new approach for earthquake early warning systems they have used 

wireless, self-organizing mesh sensor networks model. They have followed a model-driven system development paradigm. The 

paper has coupled in specific geographic regions with the wave signal analyzing algorithms, alarming system, convenient 

visualizations and earthquake data bases.  

2.11. This paper is exclusively founded on the Self-Organizing Seismic Early Warning Information Networks. 

III. METHODOLOGY 

The main purpose of this paper is to detect the earthquake and to alert the public earlier. It can be done by sending warning 

message by means of IOT, the more accurate and smart way for transferring message to the public. Thereby the smart phones are 

hinted with the alert message by IOT and thus the human are aware. Fig. 1 shows the various blocks in transmitter.  

The following are the components for designing, 

 Vibration sensors (Accelerometer)  

 PIC(Peripheral Interface Controllers) 

 LCD display  

 RS232 cable. 

The general population who are free from PDAs can likewise be cautioned by GSM module method, where the alarm message to 

send to the close-by base station and from that point the approved numbers can be alarmed. The quake ready frameworks screens 

to caution the human and gadgets when the shaking waves that are created by the tremor are relied upon to arrive the regarded 
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 area .Even a couple of moments or minutes of early cautioning may enable the general population to take activities to secure their 

lives and move to more secure positions. 

 

3.1 Transmitter 

The vibration sensors are intended to quantify the quickening of the physical article. In this paper this sensor helps in identifying 

the earth ground shakes. The ecological necessities are additionally considered regarding temperature run, stickiness, and 

environment conditions as well. The sensors faculties prior as in the seismic tremor delivers the waves typically named P or S 

waves. The P wave is the one which arrives first and assaults the sensors quickly which makes to detects prior. Because of the 

reason that the P waves are quicker wave and delivers less shake to the surface though the S wave is the most grounded wave and 

it creates the best shake to the outside of the earth and more harm is additionally created. In this manner the sensors sense the P 

wave first which at first assaults the surface and after that following couple of moments or minutes, the S wave last hits the 

surface. Hereby sensors sensing the P wave earlier send the alert message earlier to the public immediately. Thus the 

accelerometer does it works by sensing the ground shakes and sending the alert signal to the microcontroller where decision is 

taken according to the programmed feature. Thus the major initial part in the transmitter side of the paper is determined. The next 

is about the PIC microcontroller is designed or programmed in such a way that the alert signal is transferred to the public until the 

ground wave hits certain magnitude level. For example, the microcontroller is programmed to be 2 magnitudes, thus the waves 

which is with 2 magnitudes and above then only the warning signal is delivered to the public. These are the process that is done 

in the transmitter side. Well, then the communication technique has to be followed to deliver the earlier warning signal from the 

microcontroller to the PC where it acts as an IOT. The communication technique used is the CSMA protocol, where the sensors 

that are randomly distributed in the ground senses and microcontroller decides and sends the alert signal. Normally, this protocol 

is preferred due to the low power consumption, smaller in size, easier to interface between the devices and there is no need for 

modulation also. The range will be about 30 feet. Thus the receiver is connected to the PC, which acts as an IOT by means of RS 

232 serial communication cable. 

3.2 Receiver  

 In the receiver side, the PC gets the earlier warning alert signal by the receiver at this side. 
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 Here the IOT is deployed, where the objects are connected to the internet and connects to the other things or objects without 

human initialization it works and communicates more accurately and time efficiently by using internet cloud for delivering the 

message in more wise way. Commonly IOT connects and form of network of internet connected objects. Eventually by means of 

an IOT, the warning or alert message is passed to the public in more effective way to the smart phone. Even the another way to 

those who are not using smart phones then by using the GSM module the alert message can be sent to the nearby base station and 

from there the early alert signal of earthquake is to the authorized numbers and thus they are warned earlier. 

IV. ANALYSIS 

In this paper, I had secured how to caution natives when seismic tremor will happened, so they can figure out how to escape and 

can dwell in a sheltered spot. The ready framework will send a notice to the portable client by means of use. This application will 

detect the recurrence of the seismic waves and will give the subtleties to the client. The application is structured so that even with 

no internet association it can detect the frequencies. So if someone has installed this application in their devices they can get 

notification without the need of internet. The application is easy to use and had a simple and clean interface, so that people with 

different age groups and easily understand the functionalities of this applications. 

V. CONCLUSION 

5.1. The proposed concept for the early earthquake warning system by using the smart way for transferring the alert signal to 

smart phones is accomplished by the trending buzz term IOT. 

5.2. The hardware portion plays the role of detecting and reading the signal successfully. Thereby the software portion is to 

deliver the alert signal to the human which is done by the trending and most reliable term IOT.  

5.3. The LABVIEW software helps greatly to interface the hardware kit and to control and monitor the reading by this software. 

Thus the each sensors connected to the others are ended up connected to the gateway where it is interfaced to the LABVIEW 

software.  

5.4. The platform is created in such a way that the sensor reading is monitored in terms of numerical and graphical 

representation. And the earth vibrated reading values can be viewed in the database which the software does for the reference of 

the user.  

5.5. It creates a platform to provide a link between the IOT cloud and the warning signal. Thus the LABVIEW software helps to 

achieve the early warning signal reaches the public. Eventually for the non-smart phones users by GSM module the alert 

messages can be reached. 
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