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Abstract: Earthquake is natural event due to release of energy suddenly from within that creates seismic waves. The vibrations 

are usually caused by movement of earth's plates. It cannot be predicted when they are coming. Therefore, need to build an early 

warning system. It is for anticipation of save the community when an earthquake occurs. It provides solutions to minimize the 

impact of earthquake events. This system uses accelerometer sensor and arduino nano as a main controller and it is accompanied 

by Blynk application. This works for sent notification via smartphone. This tool has been successfully designed with manual 

testing to be able to see the sensitivity of earthquake sensor made. Accelerometer sensor works is using Tilt Method. 

Accelerometer sensor will tilt on surface as parable of earthquake. Accelerometer sensor will send vibration signal when 

earthquake occurs. Signal processing is done by Arduino nano as the main controller in system. If the signal is received by sensor 

then value of earthquake will be displayed on LCD screen. Status of earthquake was separated into 4 levels such as standby, alert, 

dangerous, dangerous and dangerous. After earthquake value appears on the LCD screen and the status is known then buzzer will 

sound. It indicates that the earthquake warning alarm is properly functioning. Next, NodeMCU also sends information to Blynk 

application, which is used as a notification and monitoring of earthquake conditions. Buzzer will sound as a warning alarm to 

notify peoples to save themselves. This sensor has three output coordinate points, namely X, Y, Z, which have analog values on 

Arduino Nano. This analog value can be converted into Richter Scale. Based on experimental results, an analog value is 100 – 

400.    
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1. Introduction 

Earthquake is a natural phenomenon that can be caused 

by human hands or natural disaster. Earthquake is a natural 

event that cannot be predicted when it occurs. Therefore, 

earthquake can be known using early warning system. 

Residential areas close to source of earthquake are very 

vulnerable areas. Therefore, this is an early effort in 

anticipating to impact of earthquake and a strategic step to 

reduce or minimize impact of losses or damage.  

Early warning system is a warning for given to community 

around an earthquake area. This is for immediately action to 

save themselves, home crashes and animals died.  

A lot of researches about early warning system such as an 

earthquake warning alarm device has a vibration signal in the 

vertical and horizontal directions using a spring attached to 

surface of piezoelectric sensor [1, 2]. An earthquake detector 

is using UGN3503 sensor that conducted an output in alarm 

sound [3-5]. Earthquake warnings using Faraday position 

sensors [6-8]. 

Earthquake is very dangerous because it could be human 

victims. So we need a tool that can be used for earthquake 
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warnings. How to design an earthquake warning alarm using 

accelerometer sensor based on Internet of Things (IoT) [9, 

10]. This system generates information and be displayed on 

LCD. User use android device that user will receive a 

notification in real-time. It is usage of Blynk application. 

Arduino Nano is the main controller to conduct various 

components such as button modules, accelerometer sensors 

and buzzers. Apart from receiving these notifications, it also 

has other additional features that can remind users to 

immediately save themselves. Finally, we designed the 

earthquake warning alarms using ADXL335 accelerometer 

sensor Based on Internet of Things (IoT). 

2. Method  

2.1. Components 

Components used are Arduino nano microcontroller, 

NodeMCU ESP8266, ADXL335 accelerometer sensor, LCD 

1602 I2C, Buzzer, Box X6, USB cable, PCB Module, Battery 

Lithium 18570, IC LM2596, Resistor 220 Ohm, Push button 

switch and wire. 

2.2. Step by Step  

How earthquake detector works is using Tilt Method 

[11-13]. Accelerometer sensor will tilt on surface as parable of 

earthquake [14, 15]. Accelerometer sensor will send vibration 

signal when earthquake occurs. Signal processing is done by 

Arduino nano as the main controller in system [16, 17]. If the 

signal is received by sensor then value of earthquake will be 

displayed on LCD screen. Status was separated into 4 levels 

such as standby, alert, dangerous, dangerous and dangerous. 

After earthquake value appears on the LCD screen and the 

status is known then buzzer will sound. It indicates that the 

earthquake warning alarm is properly functioning. Next, 

NodeMCU also sends information to Blynk application, 

which is used as a notification and monitoring of earthquake 

conditions. Buzzer will sound as a warning alarm to notify 

peoples to save themselves. 

If an earthquake is detected by accelerometer sensor and it 

is known 2-3 in richter scale then buzzer will sound as an early 

warning alarm. It will appear notifications on Blynk as status 

“standby”. If parameter is 3-5 in richter scale then status is 

“alert”. Parameter is 5-7 in richter scale, then status is 

“dangerous”. Parameter is 7-10 in richter scale, then status is 

“dangerous and dangerous”.  

This warning alarm will sound according to status. It’s more 

dangerous then alarm sound is longer. It has been programmed 

in Arduino nano and notification appears on Blynk application. 

This notification can be monitored by smartphone and it’s 

guidance about earthquake state.   

2.3. Electrical Circuit Schematic 

Electrical circuit schematic is shown in figure 1 below. 

 
Figure 1 Electrical circuit schematic 

3. RESULTS 

3.1. Testing of ADXL335 Accelerometer Sensor 

Testing of accelerometer sensor aims to determine whether 

sensor can work according to what we want to or not. Testing 

is also to determine sensitivity of sensor. This testing process 

is carried out by placing an earthquake warning alarm device 

on the floor with lay position. Then test sensor by changing 

slope angle start from 15 degrees, 30 degrees, 45 degrees, and 

90 degrees to see changes in Richter scale values. Table 1 is 

result of accelerometer sensor testing and status is displayed 

by LCD as figure 2.  

Table 1 Testing of accelerometer sensor 

Slope angle Status Richter Scale  

0 degrees - 0  

15 degrees Standby 2-3 

30 degrees Alert  3-5 

45 degrees Dangerous 5-7 

90 degrees 
Dangerous and 

Dangerous 
7-10 

 

 
Figure 2 Status in LCD 
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3.2. Testing of Connectivity  

NodeMCU ESP8266 connectivity testing is done by 

running programs. This module see connectivity with wi-fi 

existing or hotspot. The testing procedure is to activate 

smartphone hotspot according to the name that has been 

programmed. Wait a few moments later, if the device's 

connectivity is successful then on smartphone that used as a 

hotspot will appear 1 device connected to the hotspot.  

The NodeMCU module will receive a notification when a 

earthquake occurs in an area. If the connectivity is successful, 

then NodeMCU has works well on the Blynk application and 

it will appear that Blynk has connected with the NodeMCU 

ESP8266 Wi-fi module. Device startup notification can be 

seen in figure 3.  Sensor receive vibrations that exceed the 

provisions of the tolerance value of the earthquake has been 

determined, then a notification of possibility of an earthquake 

will appear in figure 4. 

 
Figure 3 Display when connected. 

 
Figure 4 Earthquake warning display. 

 

  

3.3. Analysis  

The results of testing can be analyzed by using simple 

statistics to determine the level of accuracy of each component. 

For analysis of power dissipation data from Arduino nano IC 

regulator, it can be compared by input voltage so that IC 

regulator does not high temperatures. The test result is carried 

out by measuring output voltage and total current by using a 

digital multimeter.  

Analyzing of sensor accelerometer to find out how big 

percentage of sensor error. Every tilt changes is shown degrees 

changes. Tilt degrees is converting into richter scale. There are 

some analog value on every tilt changes. Analog value is on 

accelerometer sensor. According to experimental, analog 

value is about 100-400. We deployed in program provided 

such as: 

15 degrees = 100 = 2-3 richter scale 

30 degrees = 200 = 3-5 richter scale 

45 degrees = 300 = 5-7 richter scale 

90 degrees = 400 = 7-10 richter scale  

4. Conclusion 

ADXL335 accelerometer sensor can be used to detect 

vibrations in underground caused by earthquakes. This sensor 

has three output coordinate points, namely X, Y, Z, which 

have analog values on Arduino Nano. This analog value can 

be converted into Richter Scale. Based on experimental results, 

an analog value is 100 – 400. This analog value can be 

converted into Richter Scale by using MAP program under 

Arduino IDE Software. 

Acknowledgements 

Author would like to thank you to Director of Politeknik 

Negeri Medan and all his staff who have fully supported this 

research.

 

References 

[1] M. A. Novianta, "Sistem Deteksi Dini Gempa Dengan 

Piezo Elektrik Berbasis Mikrokontroler At89c51," 2012. 

[2] R. Hoque, S. Hassan, M. A. Sadaf, A. Galib, and T. F. 

Karim, "Earthquake monitoring and warning system," in 

2015 International Conference on Advances in Electrical 

Engineering (ICAEE), 2015, pp. 109-112: IEEE. 

[3] M. N. Rahman and M. Yusfi, "Rancang bangun sistem 

alarm gempa bumi berbasis Mikrokontroler avr atmega 16 

menggunakan sensor Piezoelektrik," Jurnal Fisika Unand, 

vol. 4, no. 4, 2015. 

[4] M. Dehghan, M. Tahmasebipour, and S. Ebrahimi, 

"Design, fabrication, and characterization of an SLA 3D 

printed nanocomposite electromagnetic microactuator," 



DOI: https://doi.org/10.53893/ijrvocas.v3i1.194 35 

 

Microelectronic Engineering, vol. 254, p. 111695, 2022. 

[5] A. Sudarmanto, M. A. Khalif, and A. K. Huda, "Detection 

of building slope and land subsidence using ultrasonic 

HC-SR04 sensors based Arduino Uno R3 and Blynk," in 

AIP Conference Proceedings, 2023, vol. 2540, no. 1, p. 

100004: AIP Publishing LLC. 

[6] I. Kim, Y. Chae, S. Jo, and D. Kim, "Levitating 

oscillator-based triboelectric nanogenerator for harvesting 

from rotational motion and sensing seismic oscillation," 

Nano Energy, vol. 72, p. 104674, 2020. 

[7] R. W. Chan, Y.-S. Lin, and H. Tagawa, "A smart 

mechatronic base isolation system using earthquake early 

warning," Soil Dynamics and Earthquake Engineering, 

vol. 119, pp. 299-307, 2019. 

[8] D. S. Nyce, Position sensors. John Wiley & Sons, 2016. 

[9] R. Duggal, N. Gupta, A. Pandya, P. Mahajan, K. Sharma, 

and P. Angra, "Building structural analysis based Internet 

of Things network assisted earthquake detection," Internet 

of Things, vol. 19, p. 100561, 2022. 

[10] A. M. Zambrano, I. Perez, C. Palau, and M. Esteve, 

"Technologies of internet of things applied to an 

earthquake early warning system," Future Generation 

Computer Systems, vol. 75, pp. 206-215, 2017. 

[11] Y. Hou, R. Jiao, and H. Yu, "MEMS based geophones and 

seismometers," Sensors and Actuators A: Physical, vol. 

318, p. 112498, 2021. 

[12] T. Deng, D. Chen, J. Chen, Z. Sun, G. Li, and J. Wang, 

"Microelectromechanical systems-based electrochemical 

seismic sensors with insulating spacers integrated 

electrodes for planetary exploration," IEEE Sensors 

Journal, vol. 16, no. 3, pp. 650-653, 2015. 

[13] E. Wielandt, "Seismic sensors and their calibration," in 

New Manual of Seismological Observatory Practice 2 

(NMSOP-2): Deutsches GeoForschungsZentrum GFZ, 

2012, pp. 1-51. 

[14] V. Graizer, "Tilts in strong ground motion," Bulletin of the 

Seismological Society of America, vol. 96, no. 6, pp. 

2090-2102, 2006. 

[15] D. M. Boore, C. D. Stephens, and W. B. Joyner, 

"Comments on baseline correction of digital 

strong-motion data: Examples from the 1999 Hector Mine, 

California, earthquake," Bulletin of the Seismological 

Society of America, vol. 92, no. 4, pp. 1543-1560, 2002. 

[16] S. Umarkar and A. Karwankar, "Automated seed sowing 

agribot using arduino," in 2016 international conference 

on communication and signal processing (ICCSP), 2016, 

pp. 1379-1383: IEEE. 

[17] I. M. Siregar, M. Yunus, and V. M. M. Siregar, "A 

Prototype of Garbage Picker Ship Robot Using Arduino 

Nano Microcontroller," Internet of Things and Artificial 

Intelligence Journal, vol. 2, no. 3, pp. 150-168, 2022. 

 


