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1. Abstract 

Here in this paper we describe a cell phone only system which can be 
used to detect and report earthquakes and automobile accidents. The need 
for detecting earthquakes when the first initial feeble vibrations are felt, 
the need to gather the real time data of the event occurrence like its 
progression to know which geographical areas have been hit and the 
magnitude of the earth quake is very much there. Events in the past have 
suggested that it is the over-whelming devastation in short time which has 
prevented the rescue agencies and governments to take proper corrective, 
planned and effective rescue-rehabilitative actions. So devices which will 
help people give a better knowledge about the event will enable them to 
plan the rescue action better. If the rescue comes faster, more lives can be 
saved. 

2. Introduction 

There has been prior work in this area for example the Quake catcher 
network (QCN) [1] developed at the Stanford Univ. The quake catcher 
network uses low cost community developed sensors and a QCN software 
attached to an internet connected computer to monitor quakes. Another 
paper [5] mentions about using android phones attached with external 
USB accelerometer dongles together as a system to measure quakes. 
Some applications [3,4,5] for android phones use earthquake reports over 
the internet to get the user updated with latest quake events. In this 
present paper we attempt to show that any smart phone with a basic 
accelerometer can be used to detect motion such as vibrations due to 
earthquakes and collisions in car crashes. The cellphone itself functions 
as a node sensor and reports events with the event’s position over the 
CDMA/GSM network. 

3.Description 

When an earthquakes hits a place it is difficult to know where it first 
started, whether the area hit was densely populated, was it an industrial 
area, a residential area, or was it the work place area, or was it a place for 
public transport etc. So the exact location of collapse with the hit 
magnitude would give a good idea as to where more people to be rescued 
could be. It is difficult to plant an earth quake monitoring station in every 
major street or install a costly earthquake monitoring equipment in every 
home. Here we present a cell phone based system which can be mounted 
on street light poles or radio towers to measure geological vibrations. The 
cell phone itself can be powered from a solar street light panel so that it 
can run during the day, at the same time get charged and even work 
during the night. The system has been developed using Neofreerunner by 
Openmoko which is an open hardware and an open software cell phone. 
The software running on the phone is an earthquake monitoring server 
written in python. It communicates with the onboard GPS daemon of the 
phone, continuously polls for the updates GPS locations at a frequency of 
5 hz, reads the accelerometer sensor values and if there are vibrations due 

to a quake it makes a  report log. It immediately reports the log over an 
SMS using its CDMA/GSM network. The advantage of using such smart 
phones is that they require no additional hardware, can be easily set up 
and there is low cost of maintenance. Nowadays phones equipped with 
accelerometers, GPS cost as low as 50$. They can also be networked 
using their inbuilt Wifi or Bluetooth chipsets to form a sensor network or 
can be operated as individual sensor nodes.   
 
 
To simulate an earth quake an experimental platform was made using two 
robotic servos linked perpendicularly to move with a resultant 2 degree of 
freedoms. The cell-phone was mounted on the platform and the vibrations 
were simulated using a micro-controller which controlled the servos with 
a pulse pattern. The earthquake application running on the cellphone 
successfully detected these vibrations and sent an SMS alert report to a 
designated rescue number. 

 
Another scenario where this system can be useful is automobile accidents. 
Quite a few number of accidents occur in remote places with no one 
living around or in the wee hours of the day. By the time any passer by 
notices the accident and reports it to the medical emergency unit, it could 
be too late. Now most of the automobile accidents involve a large 
collision force. So, if one can detect this even just like an earthquake and 
immediately notify the search and rescue agency or the medical 
emergency unit with the location of the accident then the medical help 
can arrive at the earliest. The application we developed here aims at 
reducing the report time of an accident (specifically the time gap between 
the accident occurrence and the report) and also provide with a report 
when there is no one to report the accident itself. As a test run we 
mounted the cell phone on a car and tested the system with different 
braking accelerations to simulate an accident. For the purpose of the 
experiment we set the detection threshold to a lower value. Te event of 
high and abrupt reaction force on the car due to braking was detected and 
reported back with the cars position using the GPS. The magnitude of 
braking (simulated collision) was also reported back measured in relative 
terms of the cell phone accelerometer readings. 
 
The SMS sent from the mobile itself or the cell phone number itself can 
be tagged with the type of vehicle it is and from that one can know the 
type of accident [6,7]. If it is an oil tanker then the emergency response 
unit will know looking at the SMS tag that this emergency SMS has come 
for a vehicle which can be possibly be involved in a fire accident. Then 
the emergency response team can send in a fleet of fire fighting truck and 
a large team of fire fighters. Say if the truck has chemical containers then 
there could be possibility of toxic spill and the appropriate team can be 
alerted. The phone number itself can be tagged with other meta data like 
the size of the vehicle. Say if it is a school bus then probably a fleet of 
ambulances and a larger medical team would be required at the site of the 
accident. So the number from where the SMS is coming can in itself help 
device a better search and rescue plan even before the site of the accident 
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is professionally surveyed. Even by knowing the geographic location one 
can also know the kind of buildings, structures, the vegetation (trees if 
any and the density) and distance to water sources. All this data can be 
used to generate an immediate and automated plane of rescue action just 
as the SMS is received. Most of the cases the time is spent in planning 
and revising the search and rescue action and by the time it arrives it 
could be too late. Search and rescue planning software can be built using 
this meta data to generate an automated response plane just as the SMS is 
received. So the time that goes in planning can be cut to zero. 
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