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Abstract— A disaster is a serious problem, occurs in a short time, which interrupts the functioning of a community or a 

society involving widespread human, material and environment. To predict occurrence of a disaster by using various 

technologies such as Internet of Things (IoT). By early warnings, remote monitoring, real time data analytics and notifications 

we can predict occurrence of a disaster. The existing work is based on WSN which is completely a cloud based. The proposed 

work is done using raspberry pi where the analog data’s are collected from the sensors and they are transmitted through the 

WIFI module. A web page is created in which the recorded data’s are displayed and monitored. When sensors exceeding 

threshold it will indicate the range of temperature, humidity, angle variation and vibrations by sending message or E-Mail. 
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I.  INTRODUCTION  

The proposed work is about the disaster management where the parameters related to disaster(earthquake) will be 
continuously monitored and displayed. The parameters includes temperature, humidity, angle in analog value and also 
the vibration. The reason of using these parameters is, in case of earthquake occurrence these parameters tend to 
increase drastically. Hence the monitoring of those will be important. They can be measured using corresponding 
sensors. The sensors are connected to raspberry pi ( version 3) and the data will be collected via sensor activation. A 
web page is created using HTML and those data will be transferred to the user through the mail using internet or 
through SMS using GSM module[1]. The data will be continuously monitored and when they exceed threshold, 
appropriate preventive steps can be taken by the user. 

II. SENSORS 

A. Temperature sensor 

         The LM35 series are precision integrated circuit temperature devices with an output voltage linearly 
proportional to the centigrade temperature. The LM35 devices has an advantage over linearly temperature sensors 
calibrated in kelvin, as the user is not required to subtract a large constant voltage from the output to obtain 
convenient centigrade scaling. The LM35 device does not require any external calibration or trimming to provide 
typical accuracies of +_1/40C at room temperature and +-3/40C over a full-550C to 1500C temperature range. Lower 
cost is assured by trimming and calibrating at the wafer level. The low output impedance, linear output, and precise 
inherent calibration of the LM35 device and precise inherent calibration of the LM35  makes interfacing to readout or 
control circuitry especially easy. The device is used with single power supplies, or with plus and minus supplies 
LM35 contains three pins where one is for the input whose value range is from 4V to 20V, the output pin range is 
from 0mV to 10mV and the third pin is for ground as shown in fig.1. As the LM35 device draws only 60A from the 
supply, it has very low self heating of less than 0.10C in still air. The LM35 device is rated to operate over a -550C to 
1500 C temperature range, while the LM35 device is rated for a -400C to 1100 C range (-100 with improved 
accuracy)[2].  
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FIG.1.PIN DIAGRAM OF LM35 

B. Humidity sensor 

A humidity sensor senses, measures and regularly reports the relative humidity in the air. It measures both the 
moisture and air temperature[3-4]. Humidity sensor detects the relative humidity of the immediate environments in 
which they are placed. It measures the moisture and temperature in air and express relative humidity as a percentage 
of the ratio of the moisture in the air to the maximum amount that can be held in the air at the current temperature. As 
air becomes hotter, it becomes more moisture, so the relative humidity changes with the temperature. Most humidity 
sensor uses capacitive measurement to determine the amount of the moisture in the air[5]. The pin configuration of 
humidity sensor is shown in the fig.2. 

 

FIG.2.PIN DIAGRAM OF DTH11 

C. Vibration sensor 

       The vibration module based on the vibration sensor SW-420(fig.3) and comparator LM393 to detect if there is 
any vibration that beyond the threshold. The threshold can be adjusted by the on-board potentiometer. When this no 
vibration, this module output low the signal indicate LED light, and vice versa. The features are digital output, on-
board indicator LED to show the results, supply voltage 3.3v-5v, on-board LM393 chip, dimension of the board 
3.2cm*1.4cm. the package list is 1*vibration detector module SW-420[6-7]. 

 

FIG.3.CIRCUIT DIAGRAM OF SW420 

D. Mems sensor 

               It is a chip based technology, known as Micro Electro-Mechanical System, that is composed of a suspended 

mass between a pair of capacitive plates. When tilt is applied to the sensor, the suspended mass creates a difference in 

electric potential which is measured as a change in capacitance that signal is then amplified to produce a stable output 

signal in digital, 4-20mA or VDC.A MEMS sensor provides the convinient features that we can get with any sensor 
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line such as analog voltage, current and digital output options. MEMS utilizes very compact micro machine 

components so that each sensor can fit into the palm of our hand[8]. The bottom view of the MEMS sensor is shown 

below in the fig.4. 
 

 

 
                   

FIG.4. PIN DIAGRAM OF MEMS 

 

 

E. Analog to digital convertor 

                The Microchip Technology Inc. MCP3008 devices are successive approximation 10-bit Analog to Digital 

converters with on-board sample and hold circuitary. The MPC3008 is programmable be provide two pseudo-

differential input pairs or eight single-ended inputs as shown in the fig.5. Differential Nonlinearity (DNL) and 

Intergral Nonlinearity (INL) are specified at 1 LSB. Communication with the devices is accomplished using  a simple 

serial interface compatible with SPI protocol the devices are capable of conversions rates of up to 200 KSPS. The 

MPC3004/3008 devices operate over a board voltage range (2.7v-5.5v). Low-current design permits operation with 

typical standby currents of only 5 nA and typical active currents of 320 micro Amps. The MCP3004 is offered in 14-

pin PDIP, 150 mil SOIC and TSSOP packages, while the MCP3008 is offered in 16-pin PDIP and SOIC packages. 

 
FIG.5.PIN DAIGRAM OF MCP3008 

III. RASPBERRYPI 

              The Raspberry Pi is used to overcome some of the disadvantages of cloud computing. The downtime, 
security and privacy, vulnerability to attack and the cost can also be reduced with the use of raspberry pi. 
Raspberry pi board contains 

 a processor, graphics chip, memory and various interfaces and connectors for external devices. Some of these 
devices are essential, others are optional. It operates in the same way as a standard pc, requiring a keyboard for 
command entry, a display unit and a power supply. Instead we will use an SD memory card normally used in 
digital cameras. Rpi will ‘boot’  from this card in the same way as a pc ‘boots up’ into windows from its hard 
disk. The memory size of SD card used in Raspberry Pi is 1 GB. The Processor speed will be up to 700 MHZ and 
the languages used is also limitless. Any language will be supported in raspberry pi. The number of GPIO pins is 
40 pins and their pin configuration is shown in fig.6. The SD card slot is present.  

The quad-core Raspberry Pi 3 is both faster and more       capable than its predecessor, the Raspberry Pi 2. For those 

interested in benchmarks, the Pi 3's CPU--the board's main processor--has roughly 50-60 percent better performance 

in 32-bit mode than that of the Pi 2, and is 10x faster than the original single-core Raspberry Pi (based on a multi-
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threaded CPU benchmark in Sys Bench). Compared to the original Pi, real-world applications will see a performance 

increase of between 2.5x--for single-threaded applications--and more than 20x--when video playback is accelerated 

by the chip's NEON engine. Unlike its predecessor, the new board is capable of playing 1080p MP4 video at 60 

frames per second (with a bitrate of about 5400Kbps), boosting the Pi's media centre credentials. That's not to say, 

however, that all video will playback this smoothly, with performance dependent on the source video, the player used 

and bitrate. 

The Pi 3 also supports wireless internet out of the box, with built-in Wi-Fi and Bluetooth. The latest board can also 

boot directly from a USB-attached hard drive or pen drive, as well as supporting booting from a network-attached file 

system using PXE, which is useful for remotely updating a Pi and for sharing an operating system image between 

multiple machines. 

 

FIG.6.PIN DIAGRAM OF RASPBERRY PI 

 

IV. SOFTWARE 

Software used for this particular module will be including of tight VNC which is a remote control software 
package and the RASPIAN OS. 

A. Tightvnc: 

Tight VNC is a free remote control software package. With Tight VNC, you can see the desktop of a remote 
machine and control it with your local mouse and keyboard, just like you would do it sitting in front of that computer. 
Tight VNC is:  

a. Free for both personal and commercial usage, with full source code available 

b. Useful in administration, tech support, education, and for many purposes 

c. Cross-platform, available for windows and Unix, with Java client included, compatible with standard VNC 
software, conforming to RFB protocol specifications. 

B.Raspbian os: 

           Raspbian is a Debian-based computer operating system for Raspberry pi. There are several versions of 

Raspbian stretch and Raspbian Jessie. Raspbian is highly optimized for the Raspberry pi line’s low-performance 
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ARM CPUs. 

     Raspbian uses PIXEL, Pi Improved X windows Environment, Lightweight as its main desktop environment as of 

the latest update. It is composed of a modified LXDE desktop environment and the Open box stacking window 

manager with a new theme and few other changes. The distribution is shipped with a copy of computer algebra 

program Mathematica and a version of Mine craft called Mine craft Pi as well as a lightweight versions of chromium 

as of the latest version. 

BLOCK DIAGRAM 

 

 

 

 

 

 

 

 

 

 

 

                                FIG.7.BLOCK DIAGRAM 

     

WORKING 

               Power supply (VCC) Temperature sensor(LM35) collects the data regarding the temperature of the 

environment. Similarly, MEMS sensor, Vibration sensor & humidity sensor data are recorded and stored into 

raspberry pi. Give the Connection of keyboard & mouse to the port 3 and port 4 of  raspberry pi. Connect HDMI 

port to monitor of the system. Here, raspberry pi act as CPU. The stored data are then transmitted to the system 

via internet where a webpage is created to monitor the values. A threshold value is fixed. When the system 

exceeds the threshold value it is intimated to the user via Gmail or  SMS. 

TABLE.1.SENSOR RANGES 
 

SENSORS MAXIMUM 

RANGE 

MINIMUM 

RANGE 
Temperature sensor 750 1550 

Humidity sensor 25 PPM 50 PPM 

MEMS sensor 00 300 

Vibration sensor 0.2 HZ 20 HZ 
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        The temperature, humidity, vibration, and the angle variation sensors are interfaced to the raspberry pi initially as 

shown in fig.7.An ADC namely MCP3008 is also interfaced to the Raspberry pi to convert the analogue values from 

the sensors into digital form. A web page is created in notepad++ using HTML language. The software like Raspbian 

and tight VNC are used. Raspbian is used as OS for Raspberry pi. The tight VNC is used as remote control software 

package in which the desktop of remote machine is monitored and controlled using local mouse and keyboard. The 

power supply is given to Raspberry pi and all the sensors are activated. The web page is configured in such a way how 

the monitoring data should be aligned. The threshold values (ref table.1) for each sensor will be fixed in the program. 

Once the data values are read from the sensors they are checked for exceeding of threshold value. If the value exceeds 

the threshold it is intimated to the user via mail using internet or via SMS using GSM module. 
 

OUTPUT 

 The overall connection of the module is explained in the fig.8. The working module shows the interfacing 

connection of the various sensors to the Raspberry Pi 3 and also the connection with MCP3008. The GSM interfacing 

with the Raspberry Pi 3 is also shown in the fig.8.This is used to analyse and monitor the parameters during disaster. 
The fig.9 shows the parameters which is monitored via the mail of the user when it exceeds the threshold values.  
  

 

      
 

FIG.8.HARDWARE                FIG.9.OUTPUT 
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