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Abstract 
   When a major earthquake occurs, the resultant energy released will propagate over a wide range of 
frequencies and velocities. Even though the earth movements discernible to the viewer may be confined to the 
general region of the earthquake origin, the various seismic wave phases propagating throughout the earth result in 
small, but measurable, ground motion which can be detected by a seismometer. Recent technological and theoretical 
developments suggest that its effectiveness could be greatly increased through the use of satellite communications, 
automatic data acquisition and transmission, and computerized pre calculation of wave effects. This Paper is based 
on the measurement of such data using simple hardware and microcontroller.  
 
   Many attempts are made to produce such a device that can sense the seismic or earth vibration prior to the 
disaster to predict. Many earthquake detector and Tsunameter are developed for the prediction that is too costly to be 
implemented everywhere. So here is an attempt to help the environment by creating a demo version of the 
earthquake detector using seismology and processing the seismological data to predict earthquake and for other 
suitable application [2]. 
 

1. Introduction 
 

     The vibration in different applications was analyzed with the support of microcontroller based kit. The block 
diagram for the system is shown in figure 1.  

 
 

 
 
 
 

 

Figure1. Block diagram microcontroller based vibration measurement system. 

  The block diagram consists of the seismic sensor or vibration sensor someone can used ultrasonic or even 
speaker diaphragm. Amplified output is provided to the comparator to compare with the critical value of vibration. 
Processor is the microcontroller ATmega 8535. Further Max RS 232 is used to interface with the PC. LM7805 is 
used to provide the regulated 5 V supply to the circuit. The final result is display using VB. The plot is conclusion in 
which the vibration anything greater that 4 Richter scale can be sense and monitored. This is the low cost real time 
operated system which can be improved further with sensitivity by using better quality sensor. If somebody needs to 
place this inside the see water then the sensor needs of that quality and type for the measurement of Tsunami. Hence 
generally the measurement of the Tsunami is much more difficult.  
 

2. Results 

   The experimental set up for the measurement of vibration or seismic signal is shown in figure2.                            
Results are plotted using Visual Basic, some of the electronics applications are selected for the measurement of 
vibration. Characteristics of the experiment are plotted for the duration of 10 seconds with amplitude anything 
greater the 4 Richter scale. Figure 3 shows the pulses for the random signal generated by knocking the sensor by 
finger only. Figure 4 is based on the vibration signal generated by LG 920 mobile phone. The maximum amplitude 
shown by the experimental set up is 50 in vertical scale. Since the vibration generated in mobile LG 920 is set up for 



continuous mode. The plot for the 10 seconds is almost continuous.  Figure 5 is based on the EPABX landline phone 
where only two pulses are received during the stipulated time.  Two different plots are shown at two different 
instant. Figure 6 are based on the vibration pulses received from hp Laser Jet 1000 Series printer.  

   Since it provides more than two pulses during the stipulated time, one pulse is with maximum amplitude for 
initiating printer and remaining pulses after starting the printer.  Finally figure no. 7 is the comparison of all the 
applications in terms of the amplitude with the range from 0 to 300 on vertical scale and for the figure no 3 to figure 
no 6 independently. 

3. Advantages and Future Scope 

   The instrument is used basically to predict the strength of the earthquake so that the people can make aware of the 
danger prior the happening. These small units are placed at various earthquake epicenters and coastal areas and can be 
monitored by using a central monopolized system. It can also detect the areas which are more prone to volcanoes. It can 
also guide the ships by detecting in which direction or areas of the ocean larger waves are created. Using central monitories 
system we can keep eye on various other branches where the instrument is placed. It can further processed to alarming 
circuits such as siren, indicators etc. For further processing the output data can be transmitted to the satellite for 
transmission of data over a long distance It is some what affordable by states and nation and can be implemented easily as it 
is less complex as compared to other large instruments Tsunami / earthquake detector used to improve tsunami detection, 
forecasting, warning, notification, preparedness and mitigation to protect life and property in the region. The project is low 
cost and simple for the advanced high quality system one need to improve the sensor quality while the cost is also 
proportionally increases. This instrument is unable to place under see water while the data collected from the see water cal 
be connected to the system for further processing[1]. 
 
 

4. Conclusion 
 
    From figure no 3 to figure no. 6 independently it is concluded that the magnitude of the printer vibration is more as 
compare to the mobile phone and landline phone. This system can further improved by adding better quality of the sensor. 
Also by making the system wireless we can able to use the system at remote location. The maximum advantages given in 
previous subtopics is based on the wireless system. 

4. References 

1. Bernard Le Mghaute and Li-San Hwang, William G. Van Dorn, “Methods for Improving Tsunami Warning System” 
IEEE 71, ENG. In The Ocean Environment Conference Pp 329-331. 

2. International Union of Geophysics and Geodesy Indonesian National Committee Country Report IUGG General 
Assembly Sapporo, Japan June 30 – July 11, 2003. 

 

Websites Referred: 

http://www.imd.ernet.in/main_new.htm 
http://asc1996.netfirms.com/asc2006/symposium.htm 
http://www.geo.mtu.edu/UPSeis/index.html 
http://www.seismo.unr.edu/ftp/pub/louie/class/100/landers-MTCM.au 
 
 



 

Figure2: The experimental set up for vibration measurement. 

                                
Figure:3 Signal detection of the random vibration pulse                              Figure4:  Vibration signal detection of LG 920 mobile phone 

 

                                      
Figure 5a.                                                                                                Figure 5b. 

Figure5:  Pulse detection of landline EPABX phone 

                                 

Figure6:  Vibration signal detection for printer hp Laser Jet 1000 series 

                               

Figure 7: Comparison of different application with respect to amplitude of vibration 
 


