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ABSTRACT: Wildlife and forest departments are
facing the problem of movement of animals from
forest area to residential area in present scenario.
The number of trees has reduced drastically from
the forest that creates an unhealthy environment for
animals to survive in the forest. In this project we
propose a system GPS-Arduino Based Tracking,
Alarm and Message Alert System (GATA) for
tracking and alarming for the protection of wildlife
animals. GATA combined Wireless Sensor Network
(WSN) and Global Positioning System (GPS)
technologies. Wild animals straying out of wildlife
sanctuaries and natural parks have been tracked by
auto generative location tracking and movement
patterns. Automatic location and movement tracking
have been implemented using GPS. In the event of
straying of a wild animal out of the predefined zone
of sanctuary or natural reserve, an alert is sounded
on a fixed base station (BS). As a prototype, we are
going to develop this hardware on the cows, which
shows the proposed approach is very efficient in
terms of flexibility and cost. Because of this GATA
model we can save the wildlife without getting
escaped from the forest with the help of the alarm
and also, we can protect the human population.
Keywords—GPS monitoring; Arduino; GSM module;
Wildlife Sanctuaries; National Reserves.

I. NTRODUCTION

For years an animal tracking system has
been used to analyse animal behaviour for many
reasons, such as to observe a managers and livestock
producers. Now a day’s wild animals are becoming
less in number because of industrialization and
cutting of trees in the forest area. Hence it is
important to save life of wild animals in the
sanctuaries. Animals move freely in the area of
forest without any fear. Since many years these wild
animals are being tracked by using conventional
methods such as using wireless transmitter and

receiver pair. Here wireless transmitter is kept in the
collar of animal and receiver is with forest officer.
But when area of forest is large enough to not fall
within the range of wireless transmitter-receiver, we
can’t locate animal. Usually area of sanctuaries is in
the range of hundreds of kilometres in length.

Hence, we require a device which will
work even when area of sanctuary is hundreds of
kilometres. For this purpose, we must go for
technologies such as GPS. This system uses this
technology to locate location of animal in sanctuary.
GPS Modem receives string of data from the
satellites and sends it to microcontroller. Low-power
microcontroller extracts Latitude and longitude
information from string of data received from GPS
modem.

It also activates IR Sensor by detecting the
movement of animals and send this information to
GSM modem. GSM modem has SIM card, which is
used to send SMS to the forest authority or to any
government authority[1].The GPS location data will
be sent only if the change of the movement occurs
within a particular distance (threshold) to save SMS
cost.

As a result, in this paper, we explore the
possibility to apply an open architecture for animal
tracking systems using Arm controller with
environmental sensors. After acquiring the location
information, the sensing subsystem will send that
together with environmental data towards GSM
networks using SMS services to Android OS phones
for mobile monitoring, searching and tracking. The
rest of the article is structured as follows. Section Il
highlights previous work done by researchers in this
domain with challenges and our contributions.
Section Il presents the proposed hardware and its
components. We present the performance evaluation
results in Section IV and finally, Section V
concludes the article with future scope.
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Il. LITERATURE SURVEY

This section describes the previous work done
by re- searchers in selected domain. Global
navigation satellite system (GNSS) was defined for
the navigation system that provides the geospatial
positioning with global coverage, where whole
system was made up of constellations of various
orbiting satellites linked to the ground stations. The
GPS has proved to be the most popular GNSS
module, which has the potential to be a very
efficient tool for wildlife studies [2].

When GPS is used in combination with WSN it
provides higher Amount of reliability on data that
was received from the sensors finally sent to the BS.
This makes real time monitoring of animals very
easily and less cumbersome task as compared to
earlier technologies of radio tracking and photo
identification [3].

A lot of questions related to animal ecology
can be answered using the data collected from the
GPS modules, such as resource selection, animal
movement, foraging behavior and predation.
Existing software tools for the study of the
Movement of the wild animals in sanctuaries have
always been based on the radio tracking technology
which have again focused more on data analysis
than the required data management. This system of
animal tracking with GPS has reported on GPS
accuracy [4-5], selecting appropriate GPS collar
sampling frequencies [6], and GPS errors on
movement characterization. A persisting challenge
is labor and huge cost for monitoring all animals in a
group [7].

There has not been sufficient research
regarding the way to implement a power efficient
module consisting a microcontroller for monitoring,
and hence sending less redundant data to the BS that
effectively visualize the motion of animal on real
time and keep a check on them. Another work was
conducted with lots of sensors called zebra net and
used solar energy out the zebra net suffered from the
energy issues and the device was not handy to tie to
the animal [8].

Current research included the tracing of
entire path covered by animal for a period of time.
However, this model suffered from lack of real time
data [9-10].

Some tiny pet collars have been researched
to track animals, but fail to provide monitoring
feasibility. Inertial sensors were used[11] to monitor
the behavior of wildlife accurately, but the proposals
were lacking of their location. RFID-based tracking
system was used in [12-13], but suffered from
security issues due to presence of air interface
between GSM and RFID.

Zhou et al.[14] used infrared thermal camera to track
and save the deer’s from getting killed in road
accidents.

In [15] GPS, GSM and RFID were combined onto a
single platform to make the monitoring system more
effective.

A. Research Contributions to the Work

Following are the research contributions of

proposed work:

- We have presented an architecture to monitor
the movement patterns of animals while they
are under observation.

- With the help of proposed hardware module,
any immediate decision can be taken as and
when required.

- A GSM mobile layer was added to the BS that
deals with the requests between the BS and
GSM module.

- Estimate the performance evaluation of our
proposed scheme over other existing
approaches.

IHl. METHODOLOGY
In existing system, the operation is based
on Accelerometer and WI-FI shield and there is no
optional indication was present ,when the animal is
crossed the desired boundaries. The only intimation
is alarm or buzzer sound. Fig.1 shows the hardware
module of existing approach.

Fig.1: Hardware module of existing system in our
proposed approach, we have efficiently used the
GPS technology for real time animal tracking.
Arduino Microcontroller between BS

and wireless network, as shown in Figure 2. Here,
BS is monitored by using appropriate modeling that
can visualize the motion path and specific location
of the animal. Complete working hardware module
of the proposed approach is shown in Figure 5.In
this , when animal is crossed the specific boundaries
an alternative information is given by GSM
module i.e. A message alert and alarm is sounded.
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IV. SYSTEM ARCHITECTURE
ANDCOMPONENTS

GPS Module: GPS stands for Global
Positioning System. To accurately find out the
geographical on the earth by receiving information
from the GPS satellites, a GPS navigation device is
used. It is being used in automobiles and
Smartphone. It is satellite-based navigation system
consisting of 24 satellites placed into orbit by U. S.
Department of Defense (DoD).

Initially GPS was invented for military
applications only. But in 1980’s U. S. Government
decided to allow GPS to be used by civilians also
[16]. The GPS modem is as shown in below figure.

The Neo 6A [17] is a complete GPS engine
module that features super sensitivity, ultra-low
power and small form factor. The GPS module
provides the micro-processor with different types of
data related to the location of the animal. The
connection will be made such that the transmitter
pins of the GPS module are connected with the
receiver pins of the Arduino, and similarly the
receiver pins of the GPS module are connected with
the transmitter pin of the GPS module.

o,

Gatting Locaton

Gating Location

Fig. 2. System Architecture

Arduino: The Arduino UNO [18] is used
for the implementation of the proposed architecture
that comes with the microprocessor: ATmega328. In
our approach, general purpose of Arduino is to act as
a link between user and the GPS module, which
provides a path to read the data from GPS module.
are connected with the transmitter pin of the GPS

module. In this we are using two Arduino UNO
boards. One is connected to animals and another one
is at base station.

GSM Module: GSM stands for Global
System for Mobile Communication. GSM modem is
same as that of mobile phone, which has SIM card.
It is used to send SMS to the forest authority [1].
Microcontroller extracts Latitude and Longitude
information from the string of data, sense movement
of animal and sends it in the form of SMS by
using GSM modem. Thus, forest officer come to
know the actual geographical location of animal.
The below figure shows the GSM modem.[19]

Sim 800 GSM module is used .It is
connected to first Arduino UNO for sending
message to base station when animal is getting away
from the sanctuaries and it sends information about
location in terms of latitude and longitude.

RF Receiver and RF Transmitter
receiver and one LED is connected to first Arduino
and It is located at the animal and receives data
transmitted from the GPS and GSM on the module
attached on the animal and the location is detected.

Transmitter is connected at base station
Arduino. When the animal moves from out of range
the transmitter lost the signal and LED will turn off.

IR Sensor: Infrared Sensors are connected
around the Sanctuaries. By the motion of animals, it
will sense and gives intimation to base station by
turning on the lamps and gives alarm alert to base
station by switching on the buzzers. The below
figure shows the IR Sensor module.

Lamps and Buzzers: Lamps and Buzzers are
connected to second Arduino .They both are gives
information to base station when animal is getting
away from the sanctuaries.
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Fig 3 : Block Diagram used at Animals
Where
MCU 1 is the microcontroller Arduino UNO 1
RF RX is the radio frequency receiver
GSM is the Global System for Mobile
Communication
GPS is the Global Positioning System

IR SENSOR
1

IR SENSOR
2 mcuz

IR SENSOR

L

IR SENSOR
4

RFTX

Fig 4: Block Diagram Used at base station

Where

MCU 2 is the microcontroller Arduino UNO 1
RF TX is the radio frequency transmitter

IR Sensor is the infrared sensor

Fig5: GATA Woking Hardware Module

V. RESULTS AND DISCUSSION

For the implementation of the various
scenarios as discussed in earlier section, we have
implemented our proposed approach and were able
to get the desired results. The GPS module works
only when IR sensors are activated. According to
this project, whenever an animal goes out of the
boundary the LED in its receiver section is changed
to off state and so an intimation is sent to base
station. For actual implementation of the proposed
approach, module was tied on the neck of a
domestic cow, as shown in Figure . Cow was
allowed to move around freely in our society
campus. In scenario 1, three cows are moved in
three different paths, not triggering any alert as they
were in the vicinity of the defined boundaries.
Scenario 2 disrespects the event when one cow
moved out of the boundaries and sounded an alert at
the BS. Scenario 3 disrespects the event when two
cows moved out of the boundaries and sounded an
alert at the BS ,i.e. , two buzzers are sounded and
two lamps are activated. Scenario 4 defines when
the GPS signal is lost, i.e. when the module had
drained its battery, an alert was sounded regarding
the same and pointing its last known location. We
can observe that when the cow is at rest, power is
also conserved and unnecessary usage is also
avoided.
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Fig. 5: Different scenarios of proposed scheme (a) Scenario: 1 Three animals under monitoring, (b) Scenario: 2
An animal crossed the boundaries that were defined, an alert was sounded off at the BS, (¢) Scenario: 3 Two
animals are crossed the boundaries that were defined , two alerts are sounded off at the BS (d)Scenario: 4 GPS
module malfunctioned and animals
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Feb 11, 5:04 PM 13

Animal Tracking Alert:

Latitude:16.9092
L LA Animal Tracking Alert:

Latitude:16.4748

Longitude:81.9883
Please take some action soon.

Thankyou Longitude:80.7151

Please take some action soon..
Thankyou

Jon 30, 11:37 AM 1)

Feb 11, 512 PM 1)
Animal Tracking Alert:

Latitude:16.9092

Longltude:81.9881 Animal Tracking Alert:
Please take some action soon.. Latitude:16.4748

Lhankyou Longitude:80.7151
Please take some action soon..

Thankyou

Fig:6 - The above figures show the alert messages sent to mobile via GSM module
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Fig:7 - The above figure shows the details of location from latitude and longitude Information
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VI. CONCLUSION

Due to rise in movement of animals from
the forest area to residential area, now time has
come to take strict decisions by the Government
agencies to monitor the animal tracking on a
continuous basis.

New mobile tracking/searching system in
a compact platform for animal behavior toward
GSM networks is proposed in this paper. We
practically utilized the mobile phone - Android OS
- function for easy-to-use for mobile users to
observe the animal location over environmental
and global location data.

This paper proposes a new system called
GATA (GPS- Arduino Based Tracking, Alarm and
Message Alert System for protection of Wildlife
Animals) that combined GPS technology, Arduino
UNO and GSM module. Because we chose the use
of Arduino UNO, Android OS, GSM, and GPS
System mainly because of the availability and
accessibility with an open platform architecture
and reasonable cost. Each module is also self-
contained and not complicated to troubleshoot to
recreate and analyze for research community.

Our proposed architecture was also
implemented in hardware and tested on animals
using an Arduino UNO, GPS and GSM
technologies. The module was utilized to keep a
check on the animal to not cross predefined
boundaries and sound an alert if it does so. Each
module used so far, is known to be very less
complicated to be troubleshooted, and for further
analysis.

This would eliminate human, animal
death and injuries and can also help the forest
departments or any other responsible authorities to
monitor their movement so that they do not stray
out of their habitation zone.

Our proposed architecture was also
implemented in hardware and tested on animals
using an Arduino UNO, GPS and GSM
technologies. The module was utilized to keep a
check on the animal to not cross predefined
boundaries and sound an alert if it does so. Each
module used so far, is known to be very less
complicated to be troubleshooted, and for further
analysis.

REFERENCES

[1]. Theodare S. Rappaport, “Wireless
communications: Principles and Practice”,
Second Edition, Pearson Education, pp.
549-563.

[2]. Guo Y, Poulton G, Corke P, Bishop-Hurley
GJ, Wark T, using accelerometer, high
sample rate GPS and magnetometer data to

[3].

[4].

[5].

[6].

[71.
[8].

[

[10].

[11].

[12].

[13].

[14].

develop a cattle movement and behaviour
model, Ecol Model, 220, pp. 2068-2075,
20009.

Agouridis CT, Stombaugh TS, Workman
SR, Koostra BK, Edwards DR, Suitability of
a GPS collar for grazing studies, Trans Am
Soc Agric Eng., 47, pp. 1321-1329, 2004.
Ganskopp DC, Johnson DD, GPS error in
studies addressing animal movements and
activities, Rangeland Ecol Manage, 60, pp.
350-358, 2007.

Davis JD, Darr MJ, Xin H, Harmon JD,
Russell JR, Development of a GPS herd
activity and well-being kit (GPS HAWK) to
monitor cattle behavior and the effect of
sample interval on travel distance, Appl
Eng. Agric, 27, pp. 143-150, 2011.

Johnson DD, Ganskopp DC, GPS collar
sampling frequency: Effects on measures of
resource use, Rangeland Ecol Manage, 61,
pp. 226-231, 2008.

Swain DL, Friend MA, Bishop-Hurley GJ,
Handcock

RN, Wark T, Tracking livestock using
global positioning systems are we still lost,
Animal Production Science, 51, pp. 167-
175, 2011.

Nirit Datta, Souvik Sarkar, Ashutosh Malik,
Deepak Punetha, Automatic Tracking and
Alarm System for Eradication of Wild Life
Injury and Mortality, IEEE International
Conference on Advances in Computing,
Communication, & Automation (ICACCA)
(Fall), pp. 1-4, 2016.

Vishwas Raj Jain, Ravi Bagree, Aman
Kumar, Prabhat Ranjan, wild CENSE: GPS
based Animal Tracking System, Intelligent
Sensors, International Conference on Sensor
Networks and Information Processing
(ISSNIP-2008), 2008.

Pei Zhang, Christopher M. Sadler, Stephen
A. Lyon, and Margaret Martonosi,
Hardware Design Experiences in ZebraNet,
SenSys04, Baltimore, Maryland, USA,
2004.

Patrick E. Clark et al., An Advanced, Low-
Cost, GPS- Based Animal Tracking System,
Rangeland Ecology & Management, 59(3),
pp. 334340, 2006.

R.Tapiador-Morales et al., System based on
inertial sensors for behavioral monitoring of
wildlife, Computer, International
Conference on Information and
Telecommunication Systems (CITS), 2015.
Ajinkya C Bapat, Sonali U Nimbhorkar,
Designing RFID Based Object Tracking

DOI: 10.35629/5252-45122323

| Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal

Page 661



&

S

Volume 2, Issue 2, pp: 655-662

LJAEM

www.ijaem.net

International Journal of Advances in Engineering and Management (IJAEM)

[15].

[16].

[17].

[18].

[19].

System by Applying Multilevel Security, In
International Conference on Wireless
Communications, Signal Processing and
Networking (WiSPNET), pp. 22-26, 2016.
D. Zhou, M. Dillon, and E. Kwon,
Tracking-Based Deer Vehicle Collision
Detection Using Thermal Imaging,

Khatal Sachin Sahebrao, GPS/GSM based
animal tracking and health monitoring
system, International Journal of
Engineering, Education and Technology
(ARDIJEET), 3(2), pp. 1-4, 2015.

Ahmed El-Rabany, “Introduction to GPS:
The Global Poisoning System”, Second
Edition, Person Education, pp. 1 to 10.
SKYLAB, ”Ultra High Sensitivity and Low
Power GPS Receiver Module”, SKG13BL-
Datasheet, 2013.

“np”. Arduino. Web. ”nd”,
https://www.arduino.cc/en/main/arduino
Board Uno. [19]Jochen Schiller, “Mobile
Communication”, 2/E, Second Edition,
Person Education, pp. 93-129.

DOI: 10.35629/5252-45122323 | Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal

Page 662


http://www.arduino.cc/en/main/arduino
http://www.arduino.cc/en/main/arduino
http://www.arduino.cc/en/main/arduino
http://www.arduino.cc/en/main/arduino

International Journal of Advances in
Engineering and Management
ISSN: 2395-5252

Volume: ()2 Issue: 01 4

www.ljaem.net

Email id: ijaem.paper@gmail.com




