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ABSTRACT

This paper describes about the measurement of different parameters at the poultry farm such
as temperature, humidity, and detection of diseases like Bird Flu with the help of GTRI’s Biosensor and Open
House Battery Cage Systems used for the automation process. In this, automation will be done with help of above
mentioned parameters and Precision Livestock Farming. Chicken weight provides information about growth and
feed conversion of the flock. We record and analyze broiler vocalizations under normal farm conditions. We find a
significant correlation between frequency of sounds and weight of the birds. The more the birds grow, the lower
the frequency of the sounds emitted by the animals. Young chicks vocalize at high frequency under non-stress
condition. Chicken weight provides information about growth and feed conversion of the flock in order to identify
deviations from the expected homogeneous growth trend of the birds. This paper proposes a novel method to
automatically measure the growth rate of broiler chickens by sound analysis.
Key words: Open House Battery Cage Systems, Biosensors and Precision Livestock Farming.

I. Introduction
India has acquired number one status in the
world contributing around 15% of world’s milk
production during 2014 yet the meat production,
which vibes well with dairy is very low. Meat
production is around 6% of the world meat
production. The major key issues of concern in
the meat sector of India is processing status. The
Poultry Business in India is a very old practice
and this food industry is one of the important
contributors to the economy of rural and semiurban India.
Further, India is the third largest producer of
eggs and sixth largest producer of poultry meat
amongst all the countries. India ranks first in
having the largest livestock population in the
world. Livestock plays an important role in the
national economy as well as in the socio
economic development. Still we are not a
number one producer of eggs and poultry meat
.But India is one of the fastest developing
countries in the world. Open house battery cage
systems,
Precision
Livestock
Farming,
Biosensors this advanced automations used in
India.

from a storage area. The food transferring
system is designed in such a way that there is no
wastage of food. Compared to Older Systems,
these new systems not only save energy but also
save the food grains or food materials so that
they are not wasted.
In the entire system, there is a network of pipes
for supplying all time fresh water to the birds,
each bird given access to drink water from two
nipples. Healthy Birds need a Clean and Hygienic
environment as well. There is a conveyor belt
below the birds, which gathers all the waste
produced and constantly transfers them to a safe
zone.
As we know, Ammonia not only affects Human
health but also affects Birds’ health. So to remove
the presence of Ammonia content in the layer,
there are two air compression units at the two
ends of the system to ensure that the stream of
the air is constantly drying the waste so that
Ammonia is reduced.
In the old Conventional Systems, it was
impossible to clean the wastes below the birds at
every time interval, which affected both health of
the Birds and quality of the Eggs produced. And
as Eggs are fragile in nature, it is very important
to transport, collect and pack them safely. In the
old Conventional Systems, people were using
their hands to collect the eggs, which was an
unsafe process. There were chances of eggs

Working of Poultry Automation:
In India, latest trend in technology is Open House
Battery Cage Systems, which reduces cost and
wastage. There is good spacing in the cages not
only for their residing but also for laying goodquality eggs. Appropriate food materials are
provided to them automatically through a chain
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getting cracked and too much of manpower was
needed for collection of eggs. This new system
saves the eggs and it is breakage proof.
Once the eggs are produced, they are protected
by a collection belt with a wire. The wire is
controlled by a timer which releases certain
amount of eggs at regular time intervals. It also
provides protection from colliding with other
eggs in the belt. In case if eggs are broken, soft
shelled and broken eggs are separated from the
healthy ones.
After which, the rest of the eggs are
automatically collected, sorted out and packed in
a separate egg collection room by Automated Egg
Packer. This ensures that only the finest qualities
of eggs are chosen.
The new system has other benefits besides
advanced level of automation. It only requires
manager and laborer to run the whole setup.
They are also more energy efficient compared to
old systems. This helps in saving 10 paisa per
egg.
We are having certain statistics about this
technology used in few countries:
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In Turkey, 7 lakhs of birds can be kept in one
cage with the help of this system.
In Russia, 1, 60,000 birds
In Netherland, 90,000 birds and
In France, 44,100 birds.
In earlier systems, it was impossible to have so
many birds in a single cage. Also, it was
impossible to handle them. But it has become
possible due to this technology.
During winters, Birds feel cold due to which
there are chances that they may don’t exist any
longer. Also during hot days, they cannot survive
the extreme temperatures. That’s why, there are
systems used to cool or warm the cages. For
instance, if the temperature goes beyond set
point (the temperature up to which they can
survive), then cooler is switched ON so that
temperature is brought down to certain extent.
And if the temperature falls below the limit, then
Heater is switched ON so that the normal
temperature is achieved. As a result, their health
aspects will be fulfilled due to the suitable
environment conditions created by the system.

Diagnosis of diseases present in the Birds by GTRI’s Biosensor:
At earlier times, quick identification of avian
can detect avian influenza in just minutes. In
influenza infection in poultry is critical to
addition to being a rapid test, the biosensor is
controlling outbreaks, but current detection
economical, field-deployable, sensitive to
methods can require several days to produce
different viral strains and requires no labels or
results.
reagents.
A new technology that is, biosensor is developed
The biosensor is coated with antibodies
at the Georgia Tech Research Institute (GTRI)
specifically designed to capture a protein located
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on the surface of the viral particle. The sensor
utilizes the interference of light waves, a concept
called interferometry, to precisely determine
how many virus particles attach to the sensor’s
surface. More specifically, light from a laser
diode is coupled into an optical waveguide
through a grating and travels under one sensing
channel and one reference channel.
Researchers coat the sensing channel with the
specific antibodies and coat the reference
channel with non-specific antibodies. Having the
reference channel minimizes the impact of nonspecific interactions, as well as changes in
temperature, pH and mechanical motion. Nonspecific binding should occur equally to both the
test and reference channels and thus not affect
the test results.
An electromagnetic field associated with the light
beams extends above the waveguides and is very
sensitive to the changes caused by antibodyantigen interactions on the waveguide surface.
When a liquid sample passes over the
waveguides, any binding that occurs on the top
of a waveguide because of viral particle

e ISSN 2348 –1269, Print ISSN 2349-5138
Cosmos Impact Factor 4.236

attachment causes water molecules to be
displaced. This causes a change in the velocity of
the light traveling through the waveguide.
At the end of the waveguide, the light beams
from the sensing and reference channels are
combined to create an interference pattern. The
pattern of alternating dark and light vertical
stripes, or fringes, is imaged on a simple CCD
detector. By doing a mathematical Fourier
transform, the researchers determine the degree
to which the fringe patterns are in or out of step
with each other, known as phase shift. This
phase shift tells the amount of virus bound to the
surface.
Beyond the waveguide sensor, the only
additional external components required for
field-testing with GTRI’s biosensor include a
sample-delivery device (peristaltic pump), a data
collection laptop computer and a swab taken
from a potentially infected bird. Power is
supplied by a nine volt battery and USB
connection. The waveguides can be cleaned and
reused dozens of times, decreasing the per-test
cost of the chip fabrication.

How Precision Livestock Farming (PLF) helps in Poultry Automation?
Through the application of process engineering,
by the animals. Two experimental trials were
Precision Livestock Farming (PLF) can combine
carried out in an indoor reared broiler farm; the
audio and video information into on-line
audio recording procedures lasted for 38 days.
automated tools that can be used to control,
The recordings were made, in an automated,
monitor and model the behavior, health and
non-invasive and non-intrusive way and without
production of animals and their biological
disturbing the animals in to the broiler house.
response. The aim of this study was to record
Once a week, 50 birds were selected at random
and analyze broiler vocalizations under normal
and their weight recorded in order to follow the
farm conditions, to identify the relation between
growth trend in the birds. Sound recordings
animal sounds and their weight. Recordings
were manually analyzed and labeled using the
were made at regular intervals, during the entire
Adobe Audition CS6 software. Analyzing the
life of birds, in order to evaluate the variation of
sounds recorded, it was possible to find a
frequency and bandwidth of the sounds emitted
significant correlation (P<0.001) between the
Research Paper
IJRAR- International Journal of Research and Analytical Reviews
303

[ VOLUME 4 I ISSUE 3 I JULY – SEPT. 2017]

frequencies of the vocalizations recorded and the
weight of the broilers. The results explained how
the frequency of the sounds emitted by the
animals was inversely proportional to the age
and to the weight of the broilers; the more they
grow, the lower the frequency of the sounds
emitted by the animals. This preliminary study,
conducted in an indoor reared broiler farm,
shows how this method based on the
identification of specific frequencies of the
sounds, linked to the age and to the weight of the
birds, might be used as an early warning
method/system to evaluate the health and
welfare status of the animals at farm level. This is
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the basis for a further development of an
automated growth monitoring tool.
So, by combining all the above mentioned
automation technologies, the rearing duration of
each flock is reduced from 45 days to 30 which
means saving feed and time. Chicks get
controlled environment right from diet, air,
drinking water, medicines and are handled by
laborers in a sophisticated manner. These birds
gain more weight than those kept in open
houses.

Advantages:
 Reduction in Manpower
 High Reliability
 Time Saving
 Feed Saving
 Birds are Protected from Diseases due to Biosensor
Disadvantages:
 Expensive Technology
 Needs more space to be implemented
Conclusion:
India ranks First in Livestock population of the world. But it is not a number one producer of eggs and
poultry meat. So in order to become a number one producer, we require to change the poultry farming
system by adopting the new Poultry Automation. And we are the Youth of India so it’s our responsibility to
raise our India above and help our country in Development. In agriculture, if we did further improvements
in this project, we can use them for animals like Cows, Goats, Sheeps, etc.
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