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Abstract Indonesia is the largest country in Southeast
Asia. Plantations in Indonesia are still traditionally and use
irrigation systems that are housed in reservoirs and ponds.
While plantations in West Java generally averaged near
springs and near nature preserve locations, which has a
benefit impact of the available amount of water. The
negative impact is entry on areas by animals and pests,
which will damage Plantation grounds and other
agricultural land. The animals generally go down at night
when the time of the harvest season arrives. Currently,
prevention of destructive animals is done by making a trap,
but it is very dangerous for animals and farmers. This can
lead to more severe death and destruction, especially if the
dead are protected animals. One of the safe technologies,
which can be used is by installing camera in the plantation
area. This system is connected with the computer remotely
and can operate automatically. This system is equipped
with data on all types of animals that are protected. The
data is processed with the Deep Learning Method and
GLCM. The system will identify the animal in the category
of pests or not by recognizing the pattern, texture and
posture of the animal, for example if the system
distinguished the wild boar. This system is considered
effective and does not interfere the ecosystem and animal
habitat. The addition of thermal camera and remote sensing
are very effective to monitor the condition of the plant.
This system is effective reduce and avoid animals killing
and able to control stability the ecosystem.
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1. Introduction

Maintaining ecological balance in an ecosystem is an
important thing in the modern era, where human
development and mobility towards development is

increasingly spreading from city to village and human
needs for food are increasing. And this makes people feel
willing to open new land. Land clearing without barriers
can sometimes damage habitats and plants. This causes
ecology to be disrupted and can damage the food chain,
which is already running naturally. Researchers are now
working hard on how to increase the human consumption
ability, which naturally increases its needs without
damaging biodiversity, plantations and forests. The
environment plays a major role in being a food supply and
water resource. The researchers then tried a computerized
technique to aid what was used as a tool to support ecology.
The device can be a sensor that mounted in a plantation or
at a water source that is used to observe all changes, which
occur and consequently to surrounding animals. One of the
technologies used to monitor animals in the wild is the use
of cameras, which are put the forest areas or crossing paths.

This system is commonly called a camera trap, which is
considered appropriate and can be controlled from a long
distance. The addition feature is to place a computer vision
algorithm system. The algorithm can be used to identify
plants or animals by reading the type of texture, color and
size of animal. Data are able to be stored in a database that
can be used for further research, where animal types and
activities will be monitored and changes to animal behavior
indicate changes in forest conditions or plantations where
animals will descend into forest areas that indicate food
sources in their ecosystem are already empty. That is used
to control ecosystems by installing a trap, for example the
trap used to trap the hut piglets. This system is very
dangerous, because it is installed in traversed by people or
farmer. This trap is very effective, but the negative impact
is the loss of food chains, so that wild pigs will be difficult
to find resulting in animals like tigers and other carnivores
losing their natural food supply. Computer vision systems
try to record the types of animals needed to support
conservation systems without damaging the habitat these
animals.
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2. Theoretical Basis

Observation techniques for wild herds are an important
task in safeguarding the ecology. Increasing population
growth has pushed the development and economic sectors
to exploit the wild nature, disrupting the habitat of animal
populations and their natural habitat. More dangerous is the
destruction of animal species that live in their natural
habitat. The wildlife monitoring and guarding system are
intended as a regulatory process to balance resource use
and conservation and can be sustainable. [1]

The type of technology that has been used for animal
monitoring is using radio waves and WSN Band the use
of GPS (Global Positioning system). This is used for
tracking systems that put on cameras to capture moving
objects, while the most popular and easy for
implementation. [2]

Each visual data which has been taken can be used as
evidence of research by scientists to answer the
interrelation between science and ecological systems.
With the help of technology, we can monitor protected
species, for example fox species begin to be rarely found,
because rabbits that are prey are rarely seen. The key
answer is the answer to the importance of maintaining the
ecosystem, so that the animal population is maintained
and balanced. [3]

Pattern recognition and selection of animals are still
considered difficult. Now researchers are still developing
new patterns and methods that are considered effective
and the right solutions. In general, this system is detected
by animal recognition and matching with binary methods
for classification data. [4]

Measurement of plant growth and productivity is
important for the future. The survey and monitoring
system used today can use UAV technology to capture
photogrammetry images. The image data can be used for
spatial measurements of plants, which are measured
randomly. Photogrammetric images have a standard that
can capture 785 images and display visual data in 3D form
and can be used for growth and the purpose of crop
productivity and maintain ecological balance. [5]

In previous studies survey, techniques for forest and
plant areas used visual and aerial photographic display data,
but they were not very accurate, the data could not
recognize plant characteristics and stock quantities in
previous studies of forest and plant area survey techniques
using visual and image data aerial photography, but the
data is not very accurate, the data cannot recognize the
characteristics of plants and the amount of stock, in a large
area, aerial photographs are able to detect grass accuracy
but still dependent on altitude. [6]

3. Research Method

The process of selection in animals is not only on the
body of the animal itself but also very dependent on the

heat of the sun. And the distance is very influential. This
factor makes a segmentation process, which need to be
overcome and used. The holding process will always be
used for reading each frame by calculating the
temperature (t) at an image so that the threshold value
becomes. [7]

th=~t+c¢

where the value (c) ensures that an object is hotter than
the background monitoring tools. Such infrared
tomography has been widely used in various fields, such
as civil engineering, security, rescue operations, border
patrols, humanity, health, biology and ecology. These
tools can real-time present the temperature to conditions
below -273 Celsius, the radiation produced by an object
will be emitted from the body, for example it can be
calculated by the formula Stefan-Boltzmann's law. [8]

Qrm! = =P ‘_-: (le."l = ’f‘ii’!'fj
Qrad = Radiated heat by object

A = Surface (m?)

6 = Stefan- Boltzmann's constant

(5, 67-10-8 W/m?/k*)

¢ = Emissivity (0, 95)

Ts = Surface temperature (K)

Trefl = Reflected temperature (K)

For several decades, remote sensing technology has
become a mainstay and effective tool for irrigation system
monitoring, weather conditions and location. In the
concept of modern agriculture, the benchmark of success
is able to increase the quality of crop production. This can
be supported by accurate weather and information sources,
where the weather is very affect the condition of plants
that depend on water and irrigation systems.[9]

Selecting the characteristics of an image can use a neural
network algorithm. This feature will be an input that is
adjusted to the number of nodes. The number of neurons is
itself a neural network algorithm, which can produce
several hidden layers by matching the input type that is
non-linear processing.[10]

hidden layers

output layer

input layer

Figure 1. Neural network algorithm
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Figure 2. Contrast formula

Explanation:

Contrast is a calculation of data from a matrix element,
in which the object is taken. This value is calculated from
the amount of spread of intensity in an image.

4. Implementation System

In testing this system, image research and processing
were analyzed using neural network algorithms, where all
input and weighting data were taken from datasets of
image of plants and animals that had been formatted from
the original image into Gray Level Co-Occurrence Matrix
and RGB data. That value was then multiplied by the
number of neurons in the network algorithm.
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Figure 3. Correlation Formula

Explanation:

Correlation is used to determine the degree of grayness
of an image to be taken. Correlation value is taken from
the number of pixels that convert to linear values of each
pixel of data taken.

Explanation:

Table 1 is the stage of the neural network algorithm.
This algorithm will be used to calculate the Gray Level
Co-Occurrence Matrix (GLCM) data feature taken from
an extraction of animal and plant data. This feature will
compare texture data that has been converted into binary
numbers into neurons that will be stored in a database.
Each neuron will represent one type of characteristic and
texture of animals and plants.

Table 1. GLCM Data for Leaf Texture
00603 | 00680 | 0.1100 0.1197 .1255
0.0782 | 0.0B40 | 01264 0.1395 0.1306
09506 | 0.B979 | 0.9270 0.9012 0.9092
0.9360 | 0.8702 | 0.5169 0.8850 0.9057
07085 | 0.B696 | 06541 0.7100 0.6914
07043 | 0.BeE3 | 06499 0. 7050 0.6B87
09852 | 0.9893 | 0.5804 0.9800 0.9793

Table 2. LCM data for animal Texture

0.1051 0.1470 00389 0.0687 00821

0.1251 0.1552 0.0666 0.0959 D.0572

0.9230 09345 09575 09158 D.9054

0.9085 09252 09233 0.8870 D.8884

07073 04731 08081 08145 D B170
Explanation:

Table 2 above is the process of reading the GLCM
value on animal objects taken by value in random. The
data will be used as sample data to be compared with
other objects as data tanning.

fonction [camera name, camera id, resolution] = getCameralnfe(a)
camera name = char(a.InstalledAdaptors(end));

camera info = imaghwinfo(camera name);

camera id = camera info.DeviceInfo.DeviceID(end):

resolution = char(camera_infe.DevicelInfo.SupportedFormats (end));

Figure 4. Function camera configuration

Explanation:

Figure 4 above is the setting process and camera
configuration that is used to be able to connect with the
microcontroller. Setting starts from pixel width, the
camera ID is used. The ‘Id’ usage system is very useful
when it will be installed in parallel, then the
'getCameralnfo' function serves to display Id and the type
of camera used.

Explanation:

Figure 5 is the process of converting input data from a
camera into several frames. Frames containing animal or
plant objects will be processed by using the GLCM
technique and changing the image format to RGB

% Extract the next video frame
frame = step(obj):
% RGE -» HSV

[hueChannel,~,~] = rgbh2hsv(frame);

- % Track using the Hue channel data

bbox = step(tracker, hueChannel);

F % Insert a bounding box around the object being tracked
videolut = step(boxInserter, frame, bbox);

%Insert text coordinates

F % Display the annotated video frame using the video player object
step(videoPlayer, videoCut);

= pause (.Z)
end

Figure 5. Frame setting
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Table 3. Implementation system

Image proses Keterangan

The sample is used as a sample for testing the system where the animal will be
identified by computer vision techniques as well as the types of plants that are
around it. The data is then compared with the samples in the database.

The picture beside is a color segmentation process where the animal data is
separated from the surrounding objects and analyzed by character and texture.
The object is then compared with the GLCM data in the database

The picture beside the technique of using color segmentation with RGB
techniques and remote sensing which describes the temperature changes in the
surrounding area

The picture beside is the process of separating the color segment where the
animal data is changed and only the plant area is taken. The plant data is
separated and extracted into binary numbers to be compared with the data in the
database
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5. Conclusions 2(1), 1-9.

In the above research, the implementation of the GLCM
technique from recognizing an ecosystem pattern can be
applied by simply using the camera. The system compares
two objects at the same time in recognizing the types of
animals and plants with comparative data in the database,
namely matrix number data. The suggestion for further
research is to add more GLCM data types, so that the
system can recognize varied objects
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