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Abstract: In this project we are going to study about landslide and earthquake detection and notification. As
landslides are gravitational actions of soil or rock down slopes that could purpose intense harm to environment.
Numerous fatalities and structural failure because of landslides have been reported over time consequently,
efforts to measure and to monitor capability landslides are crucial to make certain human safety and to guard
civil infrastructures. To examine the behavior of slopes, tracking systems have been set up or manual
inspections by using human experts have been performed. An earthquake (also known as a tremor or temblor) is
the result of a sudden release of energy in the Earth's crust that creates seismic waves. Earthquakes are
recorded with a seismometer, also known as a seismograph. The moment magnitude of an earthquake is
conventionally reported, or the related and mostly obsolete Richter magnitude, with magnitude 3 or lower
earthquakes being mostly imperceptible and magnitude 7 causing serious damage over large areas.
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I.  Introduction

Landslides are gravitational actions of soil or rock down slopes which can cause intense damage to
environment. several fatalities and structural failure due to landslides have been said through the years therefore,
efforts to degree and to reveal potential landslides are critical to make sure human protection and to protect civil
infrastructures. To study the conduct of slopes, tracking structures were mounted or manual inspections via
human experts have been performed. several size techniques were proposed to end up aware about slope
instability and to estimate the hazard of landslides. for instance, map analyses and aerial and reconnaissance are
used to get right of entry to the danger of landslides based mostly on interpretation of terrain and geological
records. those strategies, but, are identified to be costly and exertions-intensive.

An earthquake is a unexpected vibration or trembling in the Earth. Earthquake motion is due to the fast
launch of saved capability electricity into the kinetic strength of motion. maximum earthquakes are produced
alongside faults, tectonic plate boundary zones, or along the mid-oceanic ridges . At those regions, big masses of
rock which can be transferring past each one-of-a-kind can turn out to be locked due to friction. Friction is
triumph over whilst the amassing pressure has enough force to cause a sudden slippage of the rock loads. The
importance of the shock wave released into the encompassing rocks is managed by using the amount of pressure
built up because of friction, the gap the rock moved while the slippage occurred, and capability of the rock to
transmit the energy contained in the seismic waves.

On this device we are using GSM method for lengthy distance records switch and immediate rescue
operation. The several data collected through manner of the usage of the vibration sensor , PIR sensor,
accelerometer sensor is probably dispatched to the server gift inside the emergency unit this lets in to take
precautionary measures for the landslide and earthquake. The GSM modem transmits the short message
company to the server machine this is associated wi-fi. As with the useful resource of the use of GPS we are
able to have the correct place of the area. to position into impact this undertaking we are the usage of ARM 7
(LPC2148). The peripherals of the task in conjunction with GSM, GPS and liquid crystal display show are
interfaced with the ARM7.
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1. Block Diagram
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In this device we're the usage of three sensors as a enter to the gadget which can be vibration sensor,
MEMS sensor and PIR sensor. If any type of earthquake or landslide detected then vibration sensor sense and
ship sign to the microcontroller. As any condition detected then GPS will get activated and additionally it'll
deliver area to the microcontroller. The GSM module preserve that location and ship it the associated range as
notification. If any character is gift at that region then PIR sensor feel it and send to the microcontroller and
associated action will take location. within the machine lcd is interfaced with the ARM7 for the display the
information received from the sensors.MAX232 is TTL to CMOS converter used for the serial conversation.
Buzzer is used for the cause of the notification of the message obtained from the controller.
GSM & GPS are used for acquiring the information from the controller & finding the regions wherein landslide
or earthquake happens respectively

I11. Sensors Used
Vibration Sensor:
Vibration sensor is also referred to as as piezoelectric sensor. A piezoelectric sensor is a tool that makes use of
the piezoelectric impact to measure strain, Acceleration, stress or force through converting them to an electrical
price.
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Fig. vibration sensor
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The 3 primary modes of vibration sensor operations are transverse, longitudinal and shear. Transverse effect a
pressure is implemented alongside a impartial axis (y) and the costs are generated along the (X) course,
perpendicular to the line of pressure

PIR Sensor:
A PIR-based totally movement detector is used to feel movement of human beings, animals, or other

gadgets. they're normally used in burglar alarms and routinely activated lighting structures. they may be usually
called in reality "PIR", or now and again "PID", for "passive infrared detector". whilst an object, inclusive of a
human, passes in the front of the history, such as a wall, the temperature at that factor within the sensor's area of
view will upward thrust from room temperature to body temperature, after which back once more. The sensor
converts the ensuing exchange in the incoming infrared radiation right into a trade within the output voltage, and
this triggers the detection

PIR Cube
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Fig. PIR sensor

MEMS Sensor:

Micro-electromechanical structures (MEMS) is a era that mixes computer systems with tiny
mechanical gadgets which includes sensors, valves, gears, mirrors, and actuators embedded in semiconductor
chips. during the last several many years MEMS researchers and developers have validated an extremely large
wide variety of micro sensors for almost each possible sensing modality inclusive of temperature, strain, inertial
forces, chemical species, magnetic fields, radiation, and so on.
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Fig. MEMS sensor

V. Controller

Here in this gadget we're the usage of microcontroller LPC2148. The ARM7TDMI-S is a fashionable
motive 32-bit microprocessor, which gives excessive performance and very low energy intake. The ARM
structure is based on reduced guidance Set computer (RISC) principles and the practise set and associated
decode mechanism are plenty less difficult than those of micro-programmed complicated training Set computers
(CISC). The LPC2141/42/44/46/48 microcontrollers are based totally on a sixteen-bit/32-bit ARM7TDMI-CPU
with actual-time emulation and embedded trace support, that combine microcontroller with embedded high pace
flash memory ranging from 32 kB to 512 kB. A 128-bit extensive reminiscence interface and specific
accelerator structure enable 32-bit code execution at the most clock charge.
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Fig. ARM processor

V. GSM

The GSM (worldwide gadget for cellular communique) is a wellknown developed by way of ecu
Telecommunication standards Institute to explain protocols for 2nd technology virtual cellular networks utilized
by cellular phones. in this gadget GSM is used for acquiring data from the controller if landslide will occur. The
system is used for sending facts received from the controller to the associated number. This module is used
broadly inside the international . This GSM modem is a notably bendy plug and play quad band GSM modem
for direct and smooth integration to RS232. supports functions like Voice, facts/Fax, SMS,GPRS and
incorporated TCP/IP stack.

Fig. GSM module

VI. GPS

The global Positioning gadget (GPS) is a space-primarily based navigation system that provides region
and time data in all weather conditions, anywhere on or near the Earth in which there may be an unobstructed
line of sight to 4 or more GPS satellites. The device presents crucial competencies to army, civil, and
commercial users around the sector. the us government created the machine, maintains it, and makes it freely
accessible to everybody with a GPS receiver. The USA started the GPS assignment in 1973 to triumph over the
restrictions of previous navigation structures integrating thoughts from numerous predecessors, which include a
number of categorized engineering layout studies from the Nineteen Sixties
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Fig.GPS module

This GPS module is used ,if any disturbance happens in sensors attached to the microcontroller then
controller automatically ship the records about the place of module to find the unsafe regions. As in hill stations
we don’t recognise where the landslide happens or earthquake occurs correctly, we use this GPS to understand
area correctly so that we will alert human beings at that location and save them.

VILI. System Flow
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VIIl. Result

Fig. Working of proposed system

IX. Conclusion And Future Scope
We have designed the real time gadget for landslide and earthquake detection. This system is advanced

the usage of LPC 2148 ARM processor. the principle additives used in this gadget are GPS, GSM. we have
connected 3 sensors like PIR sensor, vibration sensor, mems sensor. within the enter facet we've got sensors
connected to ARM processor if any sensor detected any disturbance then it presentations in liquid crystal
display and by means of GSM we were given the message. In future, this system may be designed for protection
of our livelihood in addition to nations wealth. In future we will cover large location for detection of landslide,
road-slide, earthquake through the use of Zigbee module

(1.
[21.
[3].
[4].
[5].

[6].
[71.
(8]

[9].
[10].

References
Mr.Rounak,R.Guptal,Mr.Laxmikant S. Hundikar2,Abhijit G.Ingole3 “Micro-Controller Based EarthquakeDetection
Using Sensing Element «“,2013,IJEEMC
A.Dinagarl, P.Karthick2, K.Karthi3, P.Tamilvanan4, S.Premkumar5”Landslide Monitoring System with GSM
Module “2015,1JIRCCE
Siti Khairunniza-Bejol, Maria Petrou2t and Athanasios Ganas3, “Landslide Detection Using a Local Similarity
Measure”, 2006, IEEE.
Maneesh V. Ramesh, “Real-time Wireless Sensor Network for Landslide Detection”, 2009 Third International
Conference on Sensor Technologies and Applications.
Dr. Garima. Krishan , Dr.Anurag.Raii.,and SachinSaxena, “Landslide monitoring and hazards mapping in
uttrakhand using Reinforcement learning and neutral network "proceeding of the international journal of advanced
research in computer science and Software engineering IJARCSSE all rights reserved, august 8,2013.
He yueshun.,zhangwie . “The research on wireless sensor network for landslide monitoring”, proceeding of
international journal on smart sensing and intelligent system VOL.6 , no:3,JUNE 2013.
P. K. Mistra., S. K. Shukla., S. Dutta ,S. K. Chanlya and G. M. Prasad., “Detection of landslide using wireless sensor
network”, proceeding of 978-1-4244-55118-0/11.,IEEE,2011.
Ramesh, M. V., “Real-time Wireless Sensor Network for Landslide Detection”, Proceedings of The Third
International Conference on Sensor Technologies and Applications, SENSORCOMM 2009, IEEE, Greece, June 18 -
23, 2009
Fujisawa, K., harada, T. & Takeda, H. —”Observation of and emergency measures for a landslide in an urban
area”. The Foundation Engineering & Equipments, Vol32, No.9, pp 19-23, 2004.
Mingsheng Liao, Lu Zhang, TimoBalz, “Post-earthquake landslide detection and early detection of landslide prone
areas using SAR”, 2009, IEEE.

National Conference on Innovations and Research in Engineering (NCIRE-2017) 56 | Page



