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Abstract-The wild animal monitoring process is a complex, difficult and sometimes expensive task which require careful planning and
execution. Remote sensors (thermal camera), advanced path planning and image processing algorithms can be used to provide low cost
approaches to determine critical requirements for spatial and spectral distribution of wildlife. Using thermal images,the system is capable of
identifying heat signatures of a target animal from a predetermined distance and determine what that target’s body temperature. It is analyzed by
Independent Component Analysis(ICA) algorithm. Hot objects, such as warm bodies, emit more of this light than cooler objects like trees or
buildings .By using the ICA algorithm, the captured images of animals are processed even during the night time with high resolution and high
clarity. The type of animal and the mood of the animal is detected using thermal image. Based on the identified mood of the detected animal
alert is given to the nearby theresidential area through the alarming system. The same process is carried out for video processing. The video is
converted into frames and the required frame is taken for processing. This helps to alert people and to escape from attack harmful animals and

ensure a secured life.

Index Terms—Independent Component Analysis(ICA)
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I INTRODUCTION

Digital image processing, the manipulation of images by
computer, is relatively recent development in terms of man’s
ancient fascination with visual stimuli. In its short history, it
has been applied to practically every type of images with
varying degree of success. The inherent subjective appeal of
pictorial displays attracts perhaps a disproportionate amount of
attention from the scientists and also from the layman. Digital
image processing like other glamour fields, suffers from
myths, miss-connect ions, miss-understandings and miss-
information. It is vast umbrella under which fall diverse aspect
of optics, electronics, mathematics, photography graphics and
computer technology. It is truly multidisciplinary ploughed
with imprecise jargon.Several factor combine to indicate a
lively future for digital image processing. A major factor is the
declining cost of computer equipment. Several new
technological trends promise to further promote digital image
processing. These include parallel processing mode practical
by low cost microprocessors, and the use of charge coupled
devices (CCDs) for digitizing, storage during processing and
display and large low cost of image storage arrays.

1. NOISE REMOVAL

Image noise is random (not present in the object
imaged) variation of brightness or color information in images,
and is usually an aspect of electronic noise. It can be produced
by the sensor and circuitry of a scanner digital camera. Image
noise can also originate infilm grainand in the
unavoidable shot noise of anideal photon detector.Image noise
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is an undesirable by-product of the original meaning of "noise”
was and remains "unwanted signal”, unwanted electrical
fluctuations in signals received by AM radios caused audible
acoustic noise (“static"). By analogy unwanted electrical
fluctuations themselves came to be known as "noise", image
noise is inaudible. The magnitude of image noise can range
from almost imperceptible specks on a digital photograph
taken in good light, to optical and radio astronomical images
that are almost entirely noise, from which a small amount of
information can be derived by sophisticated processing.

Salt and pepper noise is a form of noise typically seen
on images. It represents itself as randomly occurring white and
black pixels. An effective noise reduction method for this type
of noise involves the usage of a median filter.

In signal processing, it is often desirable to be able
to perform some kind of noise reduction on an image or signal.
The median filteris a nonlinear digital filtering technique,
often used to remove noise. Such noise reduction is a typical
pre-processing step to improve the results of later processing
(for example, edge detection on an image). Median filtering is
very widely used in digital image processing because, under
certain conditions, it preserves edges while removing noise.

1R COLOR CONVERSION
In photography and computing,a grayscale or greysca
le digital image is an image in which the value of each pixel is
a single sample, that is, it carries
only intensity information.Images of this sort, also known
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as black-and-white, are composed exclusively of shades
of gray, varying from black at the weakest intensity to white at
the strongest. Modern digital technology has made it possible
to manipulate multi-dimensional signals with systems that
range from simple digital circuits to advanced parallel
computers. The goal of this manipulation can be divided into
three categories:

e Image Processing (image in -> image out)

e Image Analysis (image in -> measurements out)

e Image Understanding (image in -> high-level
description out)

(AVA PRE-PROCESSING AND SEGMENTATION

In this module the pre-processing is done with the
given input thermal image. The grey scale conversion takes
place then the noise is removed using the median filter. Then
binary conversion takes place. This is the first phaseand here
the thermal image is given as an input for pre-processing.
During the pre-processing phase grey scale conversion takes
place then noise is removed. Then binary conversion takes
place before the segmentation process.

The pre-processed image will have multiple patterns.
In segmentation the required patterns will be identified. We
use pattern recognition algorithm to detect the required pattern
then it is subjected to feature extraction. The required pattern
is segmented from the segmentation.

V. FEATURE EXTRACTION

In this module we implement independent component
analysis to detect the hue saturation value. In this module we
find the state of the animal by detecting it’s emotion. Feature
extraction involves reducing the amount of resources required
to describe a large set of data. The features extracted will be
then classified.

In this phase the feature extraction is done. During
feature extraction the animal emotion is detected then we use
independent component analysis for finding the hue saturation
value. Then it’s classified with the available datasets.

Independent Component  Analysis(ICA) image
processing algorithms can be used to provide low cost
approaches to determine critical requirements for spatial and
spectral distribution of wildlife. Processed data via UART will
be given has input to controller which create an alert to the
surrounding to intimate the animal navigation and its mental
condition.Input and output devices include solenoids, LCD
displays, relays, switches and sensors for data like humidity,
temperature or light level, amongst others.Captured thermal
image is given as an input then it perform pre-
processing.Image segmentation is typically used to locate
objects and boundaries in images. Image segmentation is the
process of assigning a label to every pixel in an image.
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Fig.1. Flowchart

The Universal AsynchronousReceiver/Transmitter
(UART) controller is the key component of the serial
communications subsystem of a computer. UART is also a
common integrated feature in most microcontrollers. The
UART takes

Simulation Output for Elephant

Fig.2. Elephant in normal condition

m

Fig.3. Elephant in abnormal condition

The same process is carried out for video processing.
The video is converted into frames and the required frame is
taken for processing. During feature extraction the animal
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emotion is detected then we use independent component
analysis for finding the huge saturation value.

Type of Temperature Emotion

animal

Elephant 37 Normal
79 Abnormal

Deer 23 Normal
33 Abnormal

TABLE 1.Comparison table
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Fig.4. Mean Gray Output Waveform

VI. CONCLUSION

Thermal image of an animal is taken for processing.
Different types of animal will have different body temperature.
This body temperature helps to identify the mood of the
animal. Based on the identified mood of the animal an
Automatic wild animal detection and warning system is
proposed. Here, ICA algorithm is used to process the obtained
thermal image. The results reveal that the proposed system
alerts the residential people about the mood of the entered
animal. If the alarm is continuous, it is indicated that the
animal is with the normal condition and it entering into the
boundary of the residential zone. If the entered, animal is with
the abnormal temperature the alarm repeats for every seconds
which gives an alert signal to the residential people to escape
from the location or to rescue themselves from the entered
animal. In future, the work can be extended for avoiding the
collision of an animal with the vehicle on the highway and
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preventing road accidents during night time by utilizing this
proposed technique.
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