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Abstract—“Prevention is better than cure”. This statement goes perfect with the events whose probability of occurrence is highly 

possible. Earthquake is one of such disaster that comes as an evil fate and sweeps away precious human lives and civilization, it 

is that unpredictable phenomenon whose occurrence cannot be avoided, but at least we can take measures to minimize the 

adverse effect of its consequences. The main objective of this research paper is to design a circuit which will acts as an 

earthquake indicator and prevents further damage. Arduino microcontroller and a highly-sensitive ADXL335 accelerometer are 

used to accomplish the circuit. 
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I.  INTRODUCTION  
 

The device “Microcontroller based Earthquake indicator and 

measurement system” can sense vibrations and knocks along 

the three physical dimensions or axes, which make it more 

sensitive. Once it identifies vibration, it is applied with 

acceleration and ADXL335 produces an analogue voltage 

equivalent to acceleration imposed on it by the vibration. The 

device “Microcontroller based Earthquake indicator and 

measurement system” supplies three outputs along three 

axes- X-, Y- and Z- axes.  
 

An accelerometer is an electromechanical device that will 

measure acceleration force. It shows acceleration, only due to 

cause of gravity i.e. g- force. It measures acceleration in g- 

unit. 
 

Features of ADXL335 module 
-  The ADXL335 gives complete 3-axis acceleration 

measurement. 

-  This module measures acceleration within range ±3 g in 

the x, y and z axis. 

-  The output signals of this module are analog voltages that 

are proportional to the acceleration. 

-  It contains a polysilicon surface-micro machined sensor 

and signal conditioning circuitry. 

 
Figure 1.  ADXL335 module 

The structure of accelerometer consist fixed plates and 

moving plates (mass).Acceleration deflects the moving mass 

and unbalances the differential capacitor which results in a 

sensor output voltage amplitude which is proportional to the 

acceleration. Phase-sensitive demodulation techniques are 

then used to determine the magnitude and direction of the 

acceleration. The functions of different pin are given below. 

VCC: Power supply pin i.e. connect 5V here. 

X_OUT: X axis analog output. 

Y_OUT: Y axis analog output. 

Z_OUT: Z axis analog output. 

GND: Ground pin i.e. connect ground here. 

 

II. LITERATURE SURVEY 
 

There are various devices for the measurement of 

earthquakes like SEISMOGRAPH and RICHTER SCALE 

that provides the magnitudes based on certain calculations 

and calibrations. Arduino-UNO used along with 

Accelerometer provides 3-axial displacements (static or 

dynamic).Here is a detailed study about the components used 

along with their specifications.  
 

ARDUINO UNO: The Arduino-UNO is an open-source 

microcontroller board based on                               

the Microchip ATmega328P microcontroller and developed 

by Arduino.cc. The board is equipped with sets of digital and 

analog input/output (I/O) pins that may be interfaced to 

various expansion boards (shields) and other circuits. The 

board has 14 Digital pins, 6 Analog pins, and programmable 

with the Arduino IDE (Integrated Development 

Environment) via a type B USB cable It can be powered by a 

USB cable or by an external 9 volt battery, though it accepts 

voltages between 7 and 20 volts. 
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ADXL335: The ADXL335 is a small, thin, low power, 

complete 3-axis accelerometer with signal conditioned 

voltage outputs. The product measures acceleration with a 

minimum full-scale range of ±3 g. It can measure the static 

acceleration of gravity in tilt-sensing applications, as well as 

dynamic acceleration resulting from motion, shock, or 

vibration. The user selects the bandwidth of the 

accelerometer using the CX, CY, and CZ capacitors at the 

XOUT, YOUT, and ZOUT pins. Bandwidths can be selected 

to suit the application, with a range of 0.5 Hz to 1600 Hz for 

the X and Y axes, and a range of 0.5 Hz to 550 Hz for the Z 

axis. The ADXL335 is available in a small, low profile, 4 

mm × 4 mm × 1.45 mm, 16-lead, plastic lead frame chip 

scale package (LFCSP_LQ).ADXL335 accelerometer 

provides analog voltage at the output X, Y, Z pins; which is 

proportional to the acceleration in respective directions i.e. 

X, Y, Z. 

 

III. METHODOLOGY 

 

In this research work accelerometer ADXL335 has been 

interfaced with Arduino to design a “Microcontroller based 

Earthquake indicator and measurement system”. The 

Accelerometer accepts analog signals as input via the 

Arduino-UNO analog pins. Angle of inclination or tilt is 

calculated by using X, Y, Z’s value. Roll Pitch and Yaw 

angles can be calculated with respect to X, Y and Z axis. So 

the10-bit ADC value is converted into g unit. As per 

ADXL335 datasheet maximum voltage level at 0g is 1.65V 

and sensitivity scale factor of 330mV/g. 

Software Requirement:  Arduino IDE 

 

Hardware Requirement:  

 Arduino-UNO  

 Accelerometer ADXL335  

 Breadboard    

 Jumper wires   

 Buzzer   

 16 * 2 LCD 

 

Pin Diagram 

 

Table1. Arduino Connection With ADXL335 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  Pin diagram  

 

Working Principle: Working of this Earthquake Detector is 

simple. As mentioned earlier, Accelerometer is used for 

detecting earthquake vibrations along any of the three axes 

so that whenever vibrations occur accelerometer senses that 

vibrations and convert them into equivalent ADC value. 

Then these ADC values are read by Arduino and shown over 

the 16x2 LCD or Serial Monitor. First we need to calibrate 

the Accelerometer by taking the samples of surrounding 

vibrations whenever Arduino Powers up. Then we need to 

subtract those sample values from the actual readings to get 

the real readings. This calibration is needed so that it will not 

show alerts with respect to its normal surrounding vibrations. 

After finding real readings, Arduino compares these values 

with predefined max and min values. If Arduino finds any 

changes values are more then or less then the pre-defined 

values of any axis in both direction (negative and positive) 

then Arduino trigger the buzzer and shows the status of alert 

over the 16x2 LCD and a LED also turned on as well. We 

can adjust the sensitivity of Earthquake detector by changing 

the Predefined values in Arduino code. 

 

Circuit Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.  Circuit diagram  
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Circuit Explanation: In this research work, Arduino is used 

to reads accelerometer’s analog voltage and convert them 

into the digital values. Arduino also drives the buzzer, 

LED, 16x2 LCD and calculate and compare values and take 

appropriate action. 

 

Next part is Accelerometer which detects vibration of earth 

and generates analog voltages in 3 axes (X, Y, and Z). LCD 

is used for showing X, Y and Z axis’s change in values and 

also showing alert message over it. This LCD is attached to 

Arduino in 4-bit mode. RS, GND, and EN pins are directly 

connected to 9, GND and 8 pins of Arduino and rest of 4 

data pins of LCD namely D4, D5, D6 and D7 are directly 

connected to digital pin 7, 6, 5 and 4 of Arduino. The buzzer 

is connected to pin 12 of Arduino through an NPN BC547 

transistor. A 10k pot is also used for controlling the 

brightness of the LCD.   

 

IV. RESULTS AND DISCUSSION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.  Working Circuit diagram  

 

 

 

 

 

 

 

 

 

 

 

Figure 5.  Display of Earthquake alart  

V. CONCLUSION AND FUTURE SCOPE  

 

Since an Accelerometer uses 3 axis measurement of rotation, 

it can be used to detect very minute amount of earthquake 

and can also be used as a seismograph or a richter scale. It 

can be implemented more to calibrate all three axial values 

into one so as to detect a single value as showed on a richter 

scale. 

 

VI. ANALYSIS AND DISCUSSION 

 

The device “Microcontroller based Earthquake indicator and 

measurement system” is highly sensitive and so it must be 

carefully fabricated. We can also set this device within a 

protective hard enclosure and then fix it in any place of the 

industry or home. Further the device “Microcontroller based 

Earthquake indicator and measurement system” can also be 

operated in terms of acceleration. Firstly, determine resultant 

acceleration by using formula of square root of X2+Y2+Z2 

where X, Y and Z are corresponding co-ordinates outputs 

obtained from ADXL335. 

 

REFERENCES  
 

[1] Padma Nyoman Crisnapati ; Putu Desiana Wulaning ; I Nyoman 

Rudy Hendrawan ; Anak Agung Ketut Bagus Bandanagara 

“Earthquake Damage Intensity Scaling System based on 

Raspberry Pi and Arduino Uno”,6th International Conference on 

Cyber and IT Service Management (CITSM),Year: 

2018,Pages: 1 – 4,IEEE Conferences 

[2] Kevin I-Kai Wang ; Zoran Salcic ; Mathew R. Wilson ; Karl M. 

Brook,“Miniaturized wireless sensor node 

for earthquake monitoring applications”,7th IEEE International 

Symposium on Industrial Embedded Systems (SIES'12),Year: 

2012,Page s: 323 – 326,Cited by: Papers (6),IEEE Conferences 

[3] Jayalakshmi M Nair ; Sureshchandra J Gupta ; Mily Jashank, 

“PreAnalysis of extremely low frequency magnetic signals to 

predict earthquakes”, 2014 Annual IEEE India Conference 

(INDICON),Year: 2014,Pages: 1 – 5,IEEE Conferences 

[4] Ciascai Ioan ; Pop Septimiu, “Use the imagine sensor to detect the 

buildingvibration”,Year:2008,Page s: 294 – 297,IEEE 

Conferences 
[5] Rahinul Hoque ; Shoaib Hassan ; MD. Akter Sadaf ; Asadullahil 

Galib ; Tahia Fahrin Karim “Earthquake monitoring and warning 

system”,2015,Pages: 109 – 112,IEEE Conferences 

[6] Emir Husni ; Folkes Laumal,“TheDevelopment of 

an Earthquake Early Warning System Using an ADXL335 

Accelerometer”,  21st Saudi Computer Society National Computer 

Conference (NCC),Year: 2018,Page s: 1 – 5,IEEE Conferences 

[7] 2018 6th International Conference on Cyber and IT Service 

Management (CITSM) “Earthquake Damage Intensity Scaling 

System based on Raspberry Pi and Arduino Uno”,Year: 

2018,Pages: 1 – 4, IEEE Conferences 
 

 

 

 

 

 

 

 

https://circuitdigest.com/article/16x2-lcd-display-module-pinout-datasheet
https://ieeexplore.ieee.org/document/8674321/
https://ieeexplore.ieee.org/document/8674321/
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=8671677
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=8671677
https://ieeexplore.ieee.org/author/37290493300
https://ieeexplore.ieee.org/author/37264903700
https://ieeexplore.ieee.org/author/38520367500
https://ieeexplore.ieee.org/author/38519499400
https://ieeexplore.ieee.org/author/38519499400
https://ieeexplore.ieee.org/document/6356607/
https://ieeexplore.ieee.org/document/6356607/
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6339458
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6339458
https://ieeexplore.ieee.org/document/6356607/citations?tabFilter=papers#citations
https://ieeexplore.ieee.org/author/37085525765
https://ieeexplore.ieee.org/author/37085535105
https://ieeexplore.ieee.org/author/37085531355
https://ieeexplore.ieee.org/document/7030524/
https://ieeexplore.ieee.org/document/7030524/
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7016294
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7016294
https://ieeexplore.ieee.org/author/37973346300
https://ieeexplore.ieee.org/author/37830370600
https://ieeexplore.ieee.org/document/5276655/
https://ieeexplore.ieee.org/document/5276655/
https://ieeexplore.ieee.org/author/37085777469
https://ieeexplore.ieee.org/author/37085769604
https://ieeexplore.ieee.org/author/37085767307
https://ieeexplore.ieee.org/author/37085769117
https://ieeexplore.ieee.org/author/37085769117
https://ieeexplore.ieee.org/author/38253360400
https://ieeexplore.ieee.org/document/7506808/
https://ieeexplore.ieee.org/document/7506808/
https://ieeexplore.ieee.org/author/37399407900
https://ieeexplore.ieee.org/author/37086574728
https://ieeexplore.ieee.org/document/8593038/
https://ieeexplore.ieee.org/document/8593038/
https://ieeexplore.ieee.org/document/8593038/
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=8577950
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=8577950
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=8671677
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=8671677
https://ieeexplore.ieee.org/document/8674321/
https://ieeexplore.ieee.org/document/8674321/


International Journal of Computer Sciences and Engineering                                     Vol. 7(18), May 2019, E-ISSN: 2347-2693 

  © 2019, IJCSE All Rights Reserved                                                                                                                                        150 

Authors Profile 

 Mr. Siddharth Das is a pre-final year UG 

student of Computer Science and 

Engineering from JIS College of 

Engineering, Kalyani, Nadia, West Bengal. 

He is recently working on the emerging 

research field  ―Embedded System. 

 

 

 

Mr. Sumanta Chatterjee is presently 

working as an Assistant Professor of JIS 

College of Engineering, Kalyani, Nadia, 

West Bengal. He has worked 2 years in the 

Industry and 7 years in the Academic 

Sector. He has completed his M.Tech 

degree in Computer Science and 

Engineering and B.Tech degree in Information Technology 

from West Bengal University of Technology. He is recently 

working on the emerging research field ―E-Commerce‖ and 

―Embedded System‖. He has made significant contribution 

on the research field ―Ecommerce‖ and ―Embedded 

System. He is a member of International Association of 

Computer Science and Information Technology (IACSIT) 

and also a member of International Association for Engineers 

(IAENG). 

 

 Mr. Apurba Paul is currently working as 

Assistant Professor in the Department of 

Computer Science and Engineering, JIS 

College of Engineering, Kalyani, Nadia, 

West Bengal. He is pursuing PhD from 

Jadavpur University, Kolkata in Computer 

Science and Engineering. He has published 

many research paper in National and International Journals 

and Conferences. His main research work focuses on Natural 

Language Processing, Computational Linguistics, Machine 

Learning, Deep Learning, Data Mining, Text Mining and 

Robotics. He has 10 years of Teaching experience and 5 

years of Research experience. 

 

 

 

 


