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Abstract

This paper presents detection of Landslide using Vibration sensor and alerting using Lora Module. The Vibration Sensor senses
the vibration and detects Landslide which is connected to Arduino and sends Landslide alert signal through Lora Module. The
Landslide alert signal and vibration readings will be displayed on LCD which is placed near the tracks. A Red LED glows which
indicates Landslide has occurred. Most type of alerting system work in area of high coverage but this system is of great need in no
coverage area that can provide real time information.
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I. INTRODUCTION

In India largest means of transportation is through Railways. We have sophisticated and well established Railways tracks that are
placed not only on plain areas but also Ghats, bridges and forest. All these areas can be greatly affected by any natural calamities
such as Landslides are the major problem which have led to slowing down of current railway system and also Landslide have
caused loss of life, Loss of property. Previously there was a system which used a device called Inclinometer which indicated any
moment which could result in anything falling on tracks inorder to avoid accidents. But it was discontinued later. So there is a need
to design a system that would give us accurate and quick alert signals. The vibration are senses by vibration module which is
connected through Arduino to Lora module. As soon as vibration sensor senses vibration above certain level its sends alert signal
through Lora module to LCD display indicating landslide alert and vibration reading and Red LED glows indicating occurrence of
Landslide. The paper is targeted to provide Landslide alert signal in coverage as well as in non-coverage areas.

Il. SYSTEM ARCHITECTURE
Detailed information of different of different modules used in project. The different modules are:

A. Arduino Uno

The Arduino UNO is an open-source microcontroller board based on the ATmega328p microcontroller and developed by
Arduino.cc. The board is equipped with sets of digital and analog input/output (1/O) pins that may be interfaced to various
expansion and other circuits. The board includes 14 Digital pins and 6 Analog pins. It is 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 7 and 20 volts.

#. LCD (Liquid Crystal Display)

LCD stands for Liquid Crystal Display. These modules are preferred over other segments.
The reason being LCDs are economical, easily programmable, have no limitations of displaying special and even custom
characters.

. LoraSX1278

Semtech’s SX1278 family provides ultra-long range while maintaining low current consumption, making it optimal for numerous
applications. It uses range of frequencies that lie in the range of 868-915 MHz and are free to use. It requires very less power.
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This module is very useful in rural areas. It can provide range up-to 15km.

£2.  Vibration Sensor

Vibration sensor is a sensor whose internal structure is like a metal ball that is fixed in a special spring as pole, around it is the
other pole. When the vibration crosses a threshold, the two poles are connected so as to judge the shock occurrence. Vibration
sensor outputs digital signal. The module is based on vibration sensor sw-420 and comparator LM393. The threshold can be
adjusted by on-board potentiometer. When there are no vibration, this module outputs LOW signal indicated by LED light. And
vice versa.

E. Landslide Detection Using Lora Module
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Fig. 1: Block Diagram of Proposed System

This design uses Three Laser sensors which will be placed on tracks In Landslide prone areas and if Landslide occurs can Damage
the Railway tracks and affect functioning of Trains. As soon as Landslide occurs the vibration sensor will detect Occurrence of
Landslide and through Lora module which is connected to Arduino will send Landslide detected signal to receiver Lora which will
be placed at far distance or near Railway station. Receiver Lora will then pass signal to LCD display which will display Landslide
detected and Red led will glow indicating approaching Train to stop. The main goal of using Lora module is to send alert signal is
no coverage areas.
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Fig. 2: Flowchart of Proposed System
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Vibration sensor monitors vibrations and as soon as vibration exceeds certain threshold Landslide alert signal is send through Lora
module to receiver Lora module which will display Landslide detected signal on LCD display. If no Landslide is detected No
landslide will be displayed on LCD display.

21 Advantages of Lora Module:

Following are advantages of Lora Module

— Lora module requires very less amount of power making it ideal for battery powered devices.

— Lora module can receive and transmit signal up to 15km.

— It uses frequencies that are free to use.

— It can be used in no coverage areas.

7 Disadvantages of Lora Module:

Following are disadvantages of Lora module

— It can only be used for application requiring Low data rate.

— Not ideal for real time application.

—  Network size of Lora module is limited.

— Cost is higher as compared to other devices.

I11. CIRCUIT DESIGN

The input for this system are from vibration sensor and if measured vibration is more than threshold than Landslide detected is
send through transmitter Lora module to receiver Lora which in turn Display landslide occurred on LCD display.

Fig. 3: Landslide detection at Transmitter
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Fig. 4: Landslide Alert at Receiver
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IV. RESULT AND DISCUSSION

Fig. 5: Hardware Implementation of Lora Transmitter

Fig 5 shows the transmitter section which consists of vibration sensors for detection of Landslide and Lora module to send this

data Configured as transmitter. If the value of the sensors exceeds the programmed threshold, then

a Landslide may have occurred.
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Fig. 6: Hardware Implementation of Lora Receiver

Fig 6 shows the receiver section n which Lora is programmed as a receiver. There can be many receivers for a single transmitter.
The Received signal is output on a display indicating if landslide has occurred.

V. CONCLUSION

This paper presents the implementation of Landslide detection and alerting system involving low cost Arduino and other easily
available resources. The Landslide is detected and alert signal is displayed on LCD placed near tracks and Red LED glows
indicating train to stop. Signals are sent using Lora module which can be used in non- coverage areas. Lora module can transmit
Data up to 15 km of range and hence is very useful than other wireless medium.
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