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ABSTRACT

The poultry industry faces significant challenges in maintaining the health and
welfare of poultry flocks, with diseases posing a major threat to production and
profitability. In recent years, technological advancements in image processing and
machine learning have offered promising solutions for automated disease
identification in animals. This study proposes an innovative approach for the early
detection and identification of diseases in hens using computer vision and
machine learning techniques.

The proposed system utilizes high-resolution images of hens captured through
cameras installed in poultry farms. These images are processed using advanced
image processing algorithms to extract relevant features indicative of various
diseases such as avian influenza, Newcastle disease, and coccidiosis. Feature
extraction techniques include texture analysis, color histograms, and
morphological operations, which enable the characterization of lesions,
discolorations, and other abnormal patterns on the hens' bodies.

Subsequently, a machine learning model, such as a convolution neural network
(CNN) or a support vector machine (SVM), is trained on a labeled datasets
consisting of annotated images of healthy and diseased hens. The trained model
is capable of classifying new images into different disease categories with high
accuracy. Additionally, the system can provide quantitative assessments of
disease severity based on the extent and characteristics of lesions identified in the
images.

The proposed system offers several advantages over traditional methods of
disease detection in poultry. It enables early detection of diseases, allowing for
prompt intervention and treatment, thereby reducing the spread of infections and
minimizing economic losses. Moreover, the automated nature of the system
reduces the reliance on manual labor and expertise, making disease monitoring
more efficient and cost-effective for poultry farmers.

By leveraging the capabilities of computer vision and machine learning, this
system can contribute to improved disease surveillance, early intervention, and

ultimately, the sustainability of poultry production



TABLE OF CONTENTS

TITLE PAGE NO.
ABSTRACT '
LIST OF FIGURES vi
LIST OF TABELS viii
CHAPTER NO. TITLE PAGE NO.
1. INTRODUCTION 1
1.1 Purpose of the project 3

1.2 Early diseases detection through physiological 8

characteristic

1.2.1 Abnormal Vocalization 10
1.2.2 Abnormal Body Temperature 13
1.2.3 Abnormal Feces 16
1.3 Early diseases detection through Behavioral 25

Characteristics.

1.3.1 Abnormal Activity 27
1.3.2 Abnormal Posture 28
LITERATURE SURVEY 31
AIM AND OBJECTIVE 36
3.1 Aim 36
3.2 Scope 36
3.3 Problem Statement 36
4. MATERIAL AND EXPERIMENTIAL METHODE 37
4.1 Methodology 37
4.2 Material Used 37
RESULT AND DISCUSSION 41
SUMMARY AND CONCLUSION 43

REFERENCE 44



LIST OF FIGURES

FIGURE No. TITLE PAGE No.

1.1 The route of infection and possible clinical 4

symptoms of poultry diseases.

1.2 Microphone sensor 6
1.3 Temperature sensor 6
1.4 Temperature sensor system 7
1.5 Industrial camera 7
1.6 Security camera 7
1.7 Thermal infrared camera 7
1.8 Sound time domain signals for healthy and diseased 11
chicken
1.9 Normal feces 19
1.10 Avian influenza 19
1.11 Newcastle diseases 20
1.12 Infection bursa diseases 20
1.13 Avian cholera 21
1.14 Pullorum diseases 21
1.15 Cocidiosis 22
1.16 Tapeworm diseases 22
4.1 Methodology of eight leg spider robot 37
4.2 Image processing detection using Raspberry Pi 38
4.3 Raspberry Pi 4 38
4.4 Temperature sensor 39

4.5 Microphone sensor 40

il



TABLE No.

1.1

1.2

1.3

LIST OF TABLES

TITLE

Common diseases causing diarrhea in
chickens and corresponding fecal
characteristics.

Comparison of five clinical symptoms used
for the early warning of disease.

Clinical signs/symptoms and of common
chicken diseases.

PAGE NO.

23

25

30



CHAPTER1
INTRODUCTION

The poultry industry provides an abundance of low-cost, high-quality protein
products for human consumption, plays an increasingly important role in the global
economy and is the fastest-growing agricultural sub-sector . In 2018, more than 68
billion chickens were raised globally, accounting for one-third of global meat
production, with an additional 1.38 trillion eggs available for human consumption,
which to a certain extent guaranteed food safety.

The poultry industry provides an abundance of low-cost, high-quality protein
products for human consumption, plays an increasingly important role in the global
economy and is the fastest-growing agricultural sub-sector . In 2018, more than 68
billion chickens were raised globally, accounting for one-third of global meat
production, with an additional 1.38 trillion eggs available for human consumption ,
which to a certain extent guaranteed food safety. With an increase in the
population and improvements in quality of life worldwide, the demand for protein
products such as meat and eggs is increasing. To meet this need, an alternative
mechanism is to increase housing and raise more birds. This practice, coupled
with labor shortages and increased biosecurity measures, makes it difficult for
producers to monitor the production, health and welfare of all their birds.

Disease surveillance and early warning are necessary to decrease poultry
mortality and increase yields. Traditional disease detection methods rely mainly on
experienced veterinarians for manual observation or biochemical testing with
related instruments. Biochemical testing is sensitive, and its results usually are
reliable, but it usually involves complex sample pretreatment steps and requires
professionals to operate, so it is not conducted in real time and usually expensive.
Manual inspection is time consuming, labor intensive and may produce inaccurate
results. Traditional poultry disease surveillance methods may miss the best time
for disease warning, especially for some severe infectious diseases, which can no
longer meet the needs of the rapidly developing poultry industry. Sick poultry can
be identified from multiple aspects, such as vocalization, body temperature, feces
and daily behaviors, which may have corresponding abnormal changes. Therefore,
the health state of poultry can be evaluated from these clinical symptoms.

Poultry disease, regarded as one of the crucial factors affecting poultry production,



has restricted the development of the poultry industry for a long period. Although
researchers and breeders have conducted a lot of work in disease prevention and
control, such as disease-resistant breeding,immune-related products and
enhancement of routine measures, the outbreak of poultry diseases is still
inevitable, which will not only cause huge economic losses, but some zoonotic
infectious diseases may also endanger human life. Since the European Union
banned the use of antibiotics as growth promoters in 2006 , the poultry industry
has entered an era without antibiotics, which may lead to adverse effects on
production performance (such as weight gain, feed conversion ratio, mortality rate
and yield) . In addition, there was another European Union announcement to
phase out and eventually prohibit the use of cage-rearing systems to rear laying
hens in all European Union member countries by 2027, which will undoubtedly
exacerbate the negative impact of disease on poultry industry. Studies have
shown that the mortality of laying hens during the laying period is related to the
rearing patterns, with the mortality rate in free-range systems nearly twice that of
the cage-rearing systems.

Poultry disease, regarded as one of the crucial factors affecting poultry production,
has restricted the development of the poultry industry for a long period. Although
researchers and breeders have conducted a lot of work in disease prevention and
control, such as disease-resistant breeding , immune-related products and
enhancement of routine measures, the outbreak of poultry diseases is still
inevitable, which will not only cause huge economic losses, but some zoonotic
infectious diseases may also endanger human life . Since the European Union
banned the use of antibiotics as growth promoters in 2006 , the poultry industry
has entered an era without antibiotics, which may lead to adverse effects on
production performance (such as weight gain, feed conversion ratio, mortality rate
and yield) . In addition, there was another European Union announcement to
phase out and eventually prohibit the use of cage-rearing systems to rear laying
hens in all European Union member countries by 2027, which will undoubtedly
exacerbate the negative impact of disease on poultry industry. Studies have
shown that the mortality of laying hens during the laying period is related to the
rearing patterns, with the mortality rate in free-range systems nearly twice that of

the cage-rearing systems.



1.1 PURPOSE OF THE PROJECT

The poultry industry provides an abundance of low-cost, high-quality protein
production human consumption, plays an increasingly important role in the global

economy and is the fastest-growing agricultural sub-sector.

In 2018, more than 68 billion chickens were raised globally, accounting for one-
third of global meat production, with an additional 1.38 trillion eggs available for

human consumption, which to a certain extent guaranteed food safety.

The purpose of the Poultry Diseases Identification project is to develop an
automated system that can accurately and efficiently detect and identify diseases
in poultry, particularly hens. The project aims to address the significant challenges
faced by the poultry industry in maintaining the health and welfare of poultry flocks.
By leveraging advancements in computer vision, image processing, and machine
learning technologies, the project seeks to achieve the following objectives:

Early Detection

Develop a system capable of identifying signs of diseases in poultry at an early
stage, enabling prompt intervention and treatment to minimize the spread of
infections and reduce economic losses.

Accuracy

Ensure high accuracy in disease identification by utilizing advanced image
processing algorithms and machine learning models trained on annotated datasets
of healthy and diseased poultry.

Efficiency

Automate the disease identification process to reduce the reliance on manual
labor and expertise, making disease monitoring more efficient and cost-effective
for poultry farmers.

Disease Surveillance

Facilitate continuous monitoring of poultry health by deploying cameras in poultry
farms to capture high-resolution images of birds, which are then analyzed in real-
time using the automated identification system.

Decision Support

Provide poultry farmers and veterinarians with timely and reliable information



about the presence and severity of diseases in their flocks, empowering them to

make informed decisions regarding disease management and treatment strategies.

Overall, the purpose of the Poultry Diseases ldentification project is to improve the
health management practices in the poultry industry, ultimately enhancing the
welfare of poultry flocks, ensuring food safety, and contributing to the sustainability

of poultry production.
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Fig:1.1 : The route of infection and possible clinical symptoms of poultry
diseases

Early Detection

One of the key purposes is to develop a system that can detect diseases in poultry
at an early stage. Early detection is crucial for implementing timely interventions,
preventing the spread of diseases within flocks, and minimizing economic losses
for poultry farmers.

Improved Health Management

By accurately identifying diseases in poultry, the project aims to improve overall
health management practices within the industry. This includes implementing
appropriate treatment protocols, bio-security measures, and vaccination strategies
based on the specific diseases detected.Reduced

Manual Labor

Automating disease identification processes can reduce the reliance on manual
labor for monitoring poultry health. This automation can streamline operations,

increase efficiency, and potentially reduce labor costs for poultry farmers.



Enhanced Disease Surveillance

The project seeks to enhance disease surveillance capabilities within poultry farms.
By utilizing technology such as cameras and sensors, the system can continuously
monitor poultry health parameters, providing real-time data for early intervention
and decision-making.

Driven Insights

Another purpose of the project is to generate valuable data insights regarding
disease prevalence, trends, and patterns within poultry populations. These insights
can inform industry stakeholders, policymakers, and researchers, facilitating
evidence-based strategies for disease prevention and control.

Capacity Building

The project may also involve capacity-building initiatives aimed at training poultry
farmers, veterinarians, and other relevant stakeholders in utilizing the disease
identification system effectively. This can empower individuals within the industry

to adopt best practices for maintaining poultry health.

Overall, the purpose of the Poultry Diseases Identification project is to leverage
technology and innovation to improve disease management, enhance bio-security
measures, and ultimately contribute to the sustainability and profitability of the
poultry industry. The references used in this review were retrieved from the Web of

Science databases.

A combination of the following terms was used for reference retrieval:
“Poultry/Chicken/  Laying hens/Broiler”, “Health status”, “‘Disease’,
“Vocalization/Sound/Audio/Acoustic’, “Temperature”, “Feces/Manure/Excrement”,
“Behavior/Activity/Posture”, “Warning/ Detection/Monitoring/Diagnosis”, “Machine

learning”, “Deep learning” and synonyms of the above terms.

Implement systems and protocols that enable the early detection of diseases in
poultry flocks. Early detection is crucial for preventing the spread of diseases

within the flock and minimizing economic losses for poultry producers.



Fig:1.2 : Microphone Sensor Fig: 1.3: Temperature Sensor

Microphone Sensor

A microphone sensor, also known simply as a microphone or a sound sensor, is a
transducer that converts sound waves into electrical signals. It is an essential
component in many electronic devices and systems that require the detection and
processing of audio signals.

Temperature Sensor

A temperature sensor is a device used to measure temperature and convert it into
a readable output, typically in the form of an electrical signal. Temperature sensors
are essential components in a wide range of applications, from environmental
monitoring to industrial processes and consumer electronics. There are various
types of temperature sensors, each with its principles of operation, accuracy, and
suitability for different applications.

Temperature sensors play a crucial role in temperature monitoring, control, and
regulation in various industries and applications. The choice of temperature sensor
depends on factors such as the required temperature range, accuracy, response

time, environmental conditions, and cost constraints.
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Temperature Sensor System

A temperature sensor system typically consists of several components working
together to measure, monitor, and sometimes control temperature in a particular
environment or system.The design and configuration of the system depend on the
specific requirements and constraints of the application, including accuracy,

precision, response time, cost, and environmental conditions.

Fig:1.6 : Security camera Fig:1.7 : Thermal Infrared camera

Develop strategies and technologies for effectively managing and controlling
diseases in poultry. This includes implementing appropriate treatment regimens,
bio-security measures, and vaccination programs based on the specific diseases
identified.

By promptly identifying and addressing diseases, the project contributes to
improving the health and welfare of poultry. Healthy birds are more resilient to

stress, have better growth rates, and produce higher-quality products.



Reducing Antibiotic Use: Effective disease identification and management can
help reduce the reliance on antibiotics in poultry farming. By implementing targeted
treatment strategies and improving overall health management practices, the

project aims to minimize the need for antimicrobial interventions.

Economic Sustainability: By minimizing disease outbreaks and associated
production losses, the project contributes to the economic sustainability of poultry
farming operations. Healthy flocks are more productive, resulting in increased

profitability for producers.

Food Safety and Security: Ensuring the health of poultry contributes to food safety
and security by reducing the risk of contamination with pathogens that can affect
human health. By identifying and managing diseases in poultry, the project helps

maintain the integrity of the food supply chain.

1.2 EARLY DISEASES DETECTION THROUGH PHYSIOLOGICAL
CHARACTERISTIC

Physiological characteristics of birds contain a wealth of information, which usually
can be used to reflect the comfort of the growing environment and the emotional
state and health status of animals. In humans, some physiological indicators such
as blood biochemical indices, blood pressure and body temperature are
considered the basis for diseases diagnosis. In poultry, some physiological
characteristics including vocalization, feces and body temperature are widely
applied in disease detection and early warning as these factors have been
confirmed to be associated with disease . Consequently, this section focuses on
the physiological characteristics that are easy to measure and can truly reflect the

health status of poultry.

Early detection of diseases in poultry, including hens, through physiological
characteristics involves monitoring various biological parameters and behaviors
that can indicate the onset of illness before visible symptoms appear. Here's how
this approach can be applied specifically to poultry:

Body Temperature

Monitoring the body temperature of poultry can be an effective way to detect early



signs of illness. An increase or decrease in body temperature beyond normal
ranges may indicate the presence of infection or inflammation.

Respiratory Rate

Changes in respiratory rate or difficulty breathing can signal respiratory diseases
such as infectious bronchitis or Newcastle disease. Monitoring respiratory patterns
can help identify respiratory issues in poultry early on.

Feed and Water Intake

Decreased feed or water intake can be an early indicator of illness in poultry.
Monitoring changes in consumption patterns can help detect diseases such as
avian influenza or coccidiosis, which can affect appetite and water intake.

Weight Loss or Poor Growth

Monitoring the growth rates of poultry and observing any unexpected weight loss
or poor growth can indicate underlying health problems. Diseases such as Marek's
disease or infectious burial disease can affect poultry growth and development.
Behavioral Changes

Observing changes in behavior, such as lethargy, increased aggression, or
decreased activity levels, can signal distress or illness in poultry. Monitoring
behavioral patterns can help identify early signs of diseases such as Marek's
disease or infectious laryngotracheitis.

Egg Production and Quality

Monitoring egg production rates and the quality of eggs (e.g., shell quality, yolk
color) can provide insights into the health status of laying hens. Diseases such as
infectious bronchitis or egg drop syndrome can impact egg production and quality.
Cloacal Swabs and Fecal Analysis

Regular sampling and analysis of cloacal swabs or fecal samples can detect the
presence of pathogens or parasites in poultry, even before clinical symptoms
appear. This approach can help detect diseases such as coccidiosis or infectious
burial disease.

Veterinary Examination

Regular veterinary examinations, including physical assessments and laboratory
tests, can help detect early signs of disease in poultry. Veterinarians can assess
physiological parameters and conduct diagnostic tests to identify health issues in
poultry flocks.

By monitoring these physiological characteristics and behaviors in poultry, farmers



and veterinarians can implement early intervention measures, such as quarantine,
treatment, or vaccination, to prevent the spread of diseases and minimize
economic losses in poultry production. Additionally, advancements in technology,
such as remote monitoring systems and wearable sensors, can facilitate

continuous monitoring of poultry health and early disease detection on farms.

1.2.1 Abnormal vocalization

Abnormal vocalization can serve as a valuable indicator for identifying certain
diseases or health issues in poultry. While poultry species, such as chickens and
turkeys, may not vocalize as frequently or distinctly as some other animals,
changes in vocalization patterns can still signal underlying health problems.

Here's how abnormal vocalization can be indicative of poultry diseases:
Respiratory Diseases

Poultry affected by respiratory diseases such as infectious bronchitis, avian
influenza, or Newcastle disease may exhibit wheezing, coughing, or other
respiratory distress symptoms. These respiratory issues can sometimes be
accompanied by changes in vocalization, including wheezing sounds or alterations
in the typical vocal patterns of the birds.

Pain or Discomfort

Poultry experiencing pain or discomfort due to various health conditions, such as
injuries, infections, or metabolic disorders, may vocalize differently than usual. For
example, birds may vocalize more frequently, loudly, or in distress calls if they are
experiencing discomfort.

Reproductive Disorders

Abnormal vocalization can also be associated with reproductive disorders in
poultry, particularly in laying hens. Diseases affecting the reproductive system,
such as egg binding or reproductive tract infections, may cause hens to vocalize in
distress or exhibit unusual vocalization patterns during egg laying.

Stress or Agitation

Poultry experiencing stress or agitation, whether due to environmental factors,
social interactions, or health issues, may vocalize differently as a response.
Increased vocalization, agitation calls, or distress vocalizations may indicate that
birds are experiencing stress, which can sometimes be linked to underlying health

problems.
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Neurological Disorders

Certain neurological disorders or abnormalities in poultry may manifest through
changes in vocalization patterns. For example, diseases affecting the nervous
system, such as Marek's disease or avian encephalomyelitis, can cause
neurological symptoms, including abnormal vocalizations or vocalization paralysis.
Social Dynamics

Changes in vocalization patterns within a flock can also reflect shifts in social
dynamics or hierarchy among birds. However, persistent or unusual changes in
vocalization that cannot be attributed to normal flock behavior should be

investigated further as they may indicate underlying health issues.

Monitoring vocalization patterns and being attentive to changes in vocal behavior
can complement other health monitoring methods in poultry production. Combining
vocalization observations with physical assessments, clinical signs, and diagnostic
tests can help identify and address potential health issues early, contributing to

improved welfare and productivity in poultry flocks.
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Fig:1.8 : Sound time domain signals for healthy and diseased chicken
Variations in abnormal vocalization can provide valuable clues for identifying

specific poultry diseases or health issues. Here's a breakdown of how different

types of abnormal vocalization may be associated with various poultry diseases:
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Coughing and Sneezing

These vocalizations are commonly associated with respiratory diseases such as
infectious bronchitis, avian influenza, and Newcastle disease. Coughing and
sneezing may indicate irritation or inflammation of the respiratory tract, leading to
respiratory distress in affected birds.

Wheezing or Rattling Sounds

Wheezing or rattling noises during breathing may suggest the presence of
respiratory diseases, including infectious bronchitis, mycoplasma infections, or
chronic respiratory diseases. These sounds often indicate airway obstruction or
inflammation.

Hoarse or Raspy Calls

Hoarse or raspy vocalizations may be indicative of laryngotracheitis, a viral
respiratory disease that affects the larynx and trachea of poultry. Affected birds
may produce strained or distorted vocalizations due to inflammation and tissue
damage in the upper respiratory tract.

Distress Calls or Agitation

Increased vocalization, particularly distress calls or agitation calls, may signal
various health issues in poultry, including pain, discomfort, or stress. These
vocalizations can occur due to injuries, infections, or environmental stressors such
as overcrowding or inadequate housing conditions.

Egg-Related Vocalizations

Abnormal vocalization during egg laying or egg-related behaviors may indicate
reproductive disorders in laying hens, such as egg binding, egg peritonitis, or
reproductive tract infections. Hens experiencing difficulty laying eggs or
reproductive abnormalities may vocalize in distress or discomfort.

Silent or Reduced Vocalization

In some cases, poultry affected by severe illness or neurological disorders may
exhibit reduced or silent vocalization. This absence of vocalization, especially in
normally vocal species such as chickens, may be a cause for concern and warrant
further investigation into potential underlying health issues.

Altered Social Interactions

Changes in vocalization patterns within a flock, such as increased aggression or
vocal dominance displays, can sometimes indicate underlying health issues or

stressors affecting the birds.

12



Species-Specific Vocalizations

Different poultry species may exhibit unique vocalization patterns associated with
specific diseases or health conditions. Understanding the typical vocalizations of
each species and recognizing deviations from normal vocal behavior can aid in
early disease detection and intervention.By closely observing and interpreting
variations in abnormal vocalization, poultry producers and veterinarians can
identify potential health problems early, implement appropriate management
practices, and provide timely treatment to mitigate the impact of diseases on flock

health and welfare.

1.2.2 Abnormal Body Temperature

Poultry disease identification through abnormal body temperature involves
monitoring the body temperature of birds as a means to detect potential health
issues. Here's how abnormal body temperature can be used for disease

identification in poultry:

Normal Body Temperature Range: Understanding the typical body temperature
range for poultry species, such as chickens and turkeys, is essential. For example,
the normal body temperature for chickens typically ranges between 40 to 42

degrees Celsius (104 to 107.6 degrees Fahrenheit).

Temperature Monitoring: Regularly monitoring the body temperature of individual
birds or a flock can help identify deviations from the normal range. This can be
done using digital thermometers specifically designed for poultry or infrared
thermometers for non-contact temperature measurement.

Elevated Body Temperature

An increase in body temperature above the normal range (hyperthermia) can
indicate the presence of fever, which is often associated with infectious diseases
such as avian influenza, Newcastle disease, or infectious bronchitis. Elevated
body temperature may also occur due to environmental stressors or heat stress.
Decreased Body Temperature

Conversely, a decrease in body temperature below the normal range (hypothermia)
can also be indicative of health problems in poultry. Hypothermia may result from

severe infections, metabolic disorders, or exposure to cold.
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The chicken is a kind of homeothermic animal that produces and dissipates heat to
maintain a relatively constant temperature, including core and skin surface
temperature. However, under pathological or stress conditions, the temperature
will change due to infection or emergency response. So, the temperature can be
an important physiological indicator for the early warning and detection of chicken
diseases.The head part of a chicken is a key region for obtaining body
temperature information, and its correct identification is crucial. In addition to the
algorithm optimization, the installation method of thermal infrared camera is also
important. The study of Shen et al.showed that the thermal infrared images
collected from 160 cm height and 30- pitch angle are better, and the recognition
accuracy of the broiler head is 91.3%.A decrease in body temperature in poultry
can be indicative of various diseases or health conditions. Poultry, like other
animals, have a baseline body temperature range that indicates normal health. For
chickens, the normal body temperature typically ranges between 105°F to 107°F
(40°C to 41.5°C). Any significant deviation from this range may suggest an
underlying health issue.

It's important to note that decreased body temperature alone is not diagnostic of a
specific disease, and other symptoms and diagnostic tests may be necessary to
identify the underlying cause. Prompt veterinary evaluation and appropriate
treatment are essential for managing poultry diseases and maintaining flock health.
Additionally, preventive measures such as vaccination, biosecurity practices, and
proper management can help reduce the risk of disease outbreaks in poultry.

A decrease in body temperature, also known as hypothermia, can be a symptom
of various diseases and conditions affecting poultry. While chickens and other
poultry are generally resilient, they can suffer from ilinesses that impact their body
temperature regulation.It's important to note that decreased body temperature
alone may not be sufficient for diagnosing a specific disease in poultry. Other
symptoms, as well as diagnostic tests and veterinary examination, may be
necessary to determine the underlying cause of hypothermia and implement
appropriate treatment. Prompt veterinary attention is essential for diagnosing and

treating poultry diseases to prevent further illness and mortality in the flock.

14



Subtle Temperature Changes

Monitoring for subtle changes in body temperature, even within the normal range,
can help detect early signs of illness. For example, a slight increase or decrease in
body temperature may precede the onset of clinical symptoms, providing an
opportunity for early intervention.

Individual Variation

It's important to consider individual variation in body temperature among birds
within a flock. Factors such as age, breed, size, and physiological condition can
influence baseline body temperature levels. Establishing baseline temperature
ranges for individual birds or groups can help identify abnormal fluctuations more
accurately.

Integration with Health Monitoring

Body temperature monitoring can be integrated into broader health monitoring
programs for poultry farms. By combining temperature measurements with other
health parameters such as behavior, feed intake, and respiratory rate, a
comprehensive assessment of flock health can be achieved.

Veterinary Assessment

Abnormal body temperature readings should prompt further veterinary
assessment to determine the underlying cause. Veterinarians can conduct
physical examinations, diagnostic tests, and laboratory analyses to diagnose
specific diseases or health conditions affecting the birds.By monitoring body
temperature for signs of abnormality and promptly investigating deviations from the
normal range, poultry producers can enhance early disease detection and
implement appropriate management strategies to safeguard flock health and
welfare.

Identifying poultry diseases through abnormal body temperature can be a crucial
component of disease surveillance and management in poultry farming. Here's
how abnormal body temperature can be indicative of various poultry diseases:
Increased Body Temperature (Hyperthermia):Avian Influenza (Al): Al can cause a
sudden rise in body temperature in affected poultry. Monitoring for fever spikes
can aid in early detection.Newcastle Disease (ND): ND can also lead to
hyperthermia in poultry.

Elevated body temperature, along with respiratory and nervous system signs, may

indicate ND infection.

15



Infectious Bronchitis (IB)

Respiratory infections like IB can lead to hypothermia due to respiratory distress,
causing birds to have difficulty regulating body temperature.Colibacillosis:
Colibacillosis, caused by Escherichia coli, can induce systemic illness and
hypothermia in affected poultry.

Fluctuating Body Temperature

Coccidiosis: While not directly affecting body temperature, severe cases of
coccidiosis can lead to dehydration and subsequent temperature fluctuations in
poultry.Sub clinical Infections:Some diseases may not cause overt symptoms
initially, but subtle changes in body temperature may indicate sub clinical
infections. Regular temperature monitoring can help detect such cases early.
Chronic Diseases

Chronic diseases like Marek's Disease or infectious burial disease (IBD) can lead
to prolonged stress and immunosuppression, potentially resulting in fluctuations in
body temperature over time.Vaccination Reactions:In some cases, adverse
reactions to vaccinations may manifest as abnormal body temperature in poultry.
Monitoring for such reactions is essential for ensuring vaccine efficacy and bird
welfare.Monitoring body temperature in poultry requires accurate measurement

techniques, such as using rectal thermometers or infrared thermography.

Establishing baseline temperature ranges for healthy birds is crucial for detecting
deviations indicative of illness. Additionally, integrating temperature monitoring into
routine health checks can aid in early disease detection and prompt intervention,

ultimately reducing the impact of diseases on flock health and productivity.

1.2.3 Abnormal Feces

Identifying poultry diseases through abnormal feces is a common practice in
poultry farming and disease surveillance. Changes in fecal characteristics can
provide valuable insights into the health status of poultry flocks.

Here's how abnormal feces can indicate various poultry diseases:

Color Changes

Yellowish or Greenish Feces: This may indicate liver disorders such as infectious

16



bronchitis, infectious hepatitis, or cholangiohepatitis.Red or Bloody Stools: This
can be a sign of hemorrhagic diseases like coccidiosis, infectious bronchitis, or
Newcastle disease.

Consistency and Texture

Watery or Runny Feces: Diarrhea is a common symptom of many poultry diseases,
including infectious diseases like avian influenza, salmonellosis, and coccidiosis.
Mucous in Feces

Presence of mucous in feces may indicate respiratory diseases like infectious
bronchitis or respiratory infections caused by Mycoplasma spp.Odor.

Foul or Strong Odor

Abnormal feces with a strong odor can be indicative of bacterial infections such as
necrotic enteritis, salmonellosis, or clostridial diseases.

Undigested Feed or Material

Undigested Grains or Feed: This may suggest digestive disorders or
malabsorption syndromes in poultry, such as enteritis or malabsorption syndrome.
Blood or Mucus Presence of Blood

Blood in feces (hematochezia) or cloacal discharge may be a sign of intestinal
bleeding, which can occur in diseases like coccidiosis or necrotic enteritis.
Presence of Mucus

Excessive mucus in feces can be associated with inflammation of the
gastrointestinal tract, often seen in diseases like infectious bronchitis or Newcastle
disease.

Parasitic Infestations

Worms or Worm Segments: Presence of worms or worm segments in feces can
indicate parasitic infestations such as coccidiosis or intestinal worms.Monitoring

fecal characteristics in poultry requires regular observation and documentation.

Changes in fecal appearance, consistency, and odor should prompt further
investigation, including diagnostic testing and veterinary consultation.
Implementing proper hygiene and bio-security measures is essential for preventing

the spread of diseases associated with abnormal feces in poultry flocks.

Identifying poultry diseases through abnormal feces is a common and effective

method used in disease surveillance and management on poultry farms. Changes
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in fecal characteristics can provide valuable insights into the health status of
poultry flocks. Here's how abnormal feces can be indicative of various poultry
diseases,Diarrhea,Coccidiosis One of the most common causes of diarrhea in

poultry, coccidiosis is caused by protozoan parasites of the genus Eimeria.

Infected birds may pass watery or bloody feces, often with mucus.Salmonellosis:
Salmonella infections can cause diarrhea in poultry, leading to watery or greenish
feces. In severe cases, blood or mucus may be present in the feces.Avian
influenza: Some strains of avian influenza virus can cause gastrointestinal

symptoms, including diarrhea, in affected poultry.

Changes in Color Liver Diseases

Diseases affecting the liver, such as fatty liver syndrome or infectious hepatitis,
can lead to changes in the color of feces. Feces may appear pale or discolored
due to impaired bile production or excretion.Blackhead Disease (Histomoniasis):
This disease, caused by the protozoan parasite Histomonas meleagridis, can
cause black or greenish-black feces in affected birds.Presence of
Blood:Coccidiosis: Severe cases of coccidiosis can lead to hemorrhagic diarrhea,
with blood present in the feces. This is often accompanied by other signs of iliness,
such as lethargy and reduced feed intake.

Internal Parasites

Infestations with internal parasites such as worms (e.g., roundworms, tapeworms)
can cause intestinal damage and bloody diarrhea in poultry.Mucus or
Coating:Enteritis: Various infectious agents, such as bacteria or viruses, can cause
inflammation of the intestinal lining (enteritis) in poultry. This may result in the
production of feces coated with mucus or a gel-like substance.

Coccidiosis

Along with diarrhea, coccidiosis can lead to the production of feces coated with
mucus, particularly in severe cases.Changes in Consistency:Avian Influenza:
Certain strains of avian influenza virus can cause gastrointestinal symptoms,
including changes in fecal consistency.

Feces may become loose or watery in affected birds.Regular monitoring of fecal
characteristics, along with other clinical signs, can help poultry producers and

veterinarians detect and diagnose diseases early, allowing for timely intervention
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and management strategies. Additionally, conducting fecal examinations and
diagnostic tests can aid in identifying the specific pathogens responsible for

abnormal fecal findings in poultry flocks.

Fig:1.9 : Normal Feces Fig:1.10 : Avian influenza

Normal Feces

A dark brown-colored dropping is often considered normal chicken poop. It is solid
in texture and may appear as a thick, sticky clump. However, note that the color of
this kind of chicken feces may vary depending on what the bird has been eating —

it can be as dark as black or as light as tan.
Avian influenza

In recent years, the epidemiology of HPAI virus has changed, being endemic in
domestic birds in a number of countries causing major outbreaks among domestic
but also wild birds worldwide. Avian influenza outbreaks can have heavy
consequences for the poultry industry, the health of wild birds, farmer’s livelihoods
as well as international trade.

Avian influenza (Al) is a viral infection that affects primarily domestic poultry and
pet, zoo, and wild birds. In domestic poultry, Al viruses are typically of low
pathogenicity (LPAI), causing subclinical infections, respiratory disease, or

decreased egg production.
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Fig:1.11 : Newcastle Diseases Fig:1.12 : Infection bursa diseases

Newcastle Diseases

Newcastle disease (ND) is an infection of domestic poultry and other bird species
with virulent Newcastle disease virus (NDV). Newcastle disease is not a food
safety or public health concern. Virulent NDV is capable of producing a
devastating disease in domestic fowl, with vast social and economic
consequences. It is a worldwide problem that presents primarily as an acute
respiratory disease; however, depression, nervous signs, or diarrhea may be the

predominant clinical form.
Infection bursa diseases

Infectious bursal disease is seen in young domestic chickens worldwide and is
caused by infectious bursal disease virus (IBDV). Clinical signs include
listlessness, watery diarrhea, ruffled feathers, and dehydration. Morbidity rate is
high and mortality rate is usually low, but some virulent strains cause mortality
rates of 60% or higher.Vectored and attenuated live virus vaccines can be used to
induce active immunity in chicks as the maternal antibodies wane. Infectious
bursal disease is an economically important viral disease of young domestic
chickens worldwide. Infectious bursal disease was first identified in Gumboro,

Delaware, in 1962.
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Fig:1.13 : Avian cholera Fig:1.14 : Pullorum disease

Avian cholera

Fowl cholera (avian pasteurellosis) is a commonly occurring avian disease that
can affect all types of birds and is distributed world-wide. Fowl cholera outbreaks
often manifest as an acute fatal septicaemia, primarily in adult birds. Chronic and
subclinical infections also occur.

Pullorum disease

Pullorum disease, also known as Pullorum Typhoid, is a bacterial infection caused
by Salmonella Pullorum. It primarily affects poultry, particularly chickens and
turkeys, but can also infect other birds such as ducks and geese. Pullorum disease
can cause significant economic losses in the poultry industry due to decreased
egg production, increased mortality rates, and decreased growth rates in affected
birds.Prompt diagnosis and treatment of Pullorum disease are essential to
minimize its impact on poultry flocks. Veterinarians may prescribe antibiotics to
control bacterial infections and supportive care to manage symptoms and improve
the overall health of affected birds. However, prevention remains the most

effective strategy in managing Pullorum disease in poultry populations.
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Fig:1.15 : Cocidiosis Fig:1.16 : Tapeworm diseases
Cocidiosis

Coccidiosis is a common and highly contagious parasitic disease that affects
poultry, particularly chickens. It is caused by various species of protozoa from the
genus Eimeria. Coccidiosis primarily affects the intestines of birds, leading to
intestinal damage, reduced growth rates, decreased egg production, and in severe
cases, death.

Tapeworm diseases

Tapeworm infections, while less common in poultry compared to other types of
parasites like coccidia, can still occur and affect the health of birds. Tapeworms
are parasitic flatworms of the class Cestoda, and they can infest various organs of

poultry, including the intestines.

Therefore, feces can be used as the basis for the early warning of chicken
diseases. Table 1 lists the common diseases causing diarrhea in chickens and the

corresponding fecal external characteristics.
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Table:1.1 : Common diseases causing diarrhea in chickens and

corresponding fecal characteristics.

Name of Disease | Vulnerable Time Degree of Hazard Characteristics of
Feces

Avian influenza All ages *kkk Yellow-brown and
watery

Newcastle disease | All ages *kkk Yellow-green and
watery

Infectious bursa 3—6 weeks *k% Lime watery

disease

Infectious 3—7 weeks k% White and watery

bronchitis

Avian cholera Adult *kk Grass-green and
watery

Poultry disease 0-2 weeks *%* White mushy

Coccidiosis 4-6 weeks *% Brown-red thin or
blood

Tapeworm disease | All ages * Tapeworm eggs

*
* The degree of hazard was represented by the number of symbol : more
symbols represent a more haz-ardous condition

Certainly, here's a comparison of five clinical symptoms commonly used for the
early warning of disease in poultry:

Decreased Feed Intake

Description Poultry affected by various diseases may exhibit decreased appetite
or reduced feed intake. This can manifest as birds showing less interest in feed,
taking longer to consume their usual amount, or leaving feed uneaten.
Significance Reduced feed intake is often one of the earliest and most reliable
indicators of illness in poultry. Monitoring feed consumption can provide early
warning of potential health issues and prompt further investigation.

Changes in Fecal Characteristics

Description Abnormalities in fecal characteristics, such as diarrhea, blood in feces,
or changes in color and consistency, can indicate gastrointestinal or systemic

diseases in poultry.

23




Significance Monitoring fecal quality is essential for detecting diseases such as
coccidiosis, bacterial infections, and parasitic infestations early. Any deviations
from normal fecal appearance should prompt further evaluation.

Respiratory Signs

Description Respiratory symptoms, including coughing, sneezing, wheezing, or
nasal discharge, can indicate respiratory diseases such as infectious bronchitis,
avian influenza, or Newcastle disease.

Significance Early detection of respiratory signs allows for prompt intervention and
control measures to prevent the spread of disease within the flock. Monitoring
respiratory health is crucial for maintaining overall flock health and productivity.
Decreased Activity Levels

Description Sick or unwell poultry may exhibit lethargy, decreased activity levels,
or reluctance to move around. They may spend more time sitting or lying down
and show less interest in normal activities.

Significance Changes in activity levels can signal underlying health issues,
including infections, metabolic disorders, or environmental stressors. Monitoring
bird behavior allows for early identification of potential health problems.

Drop in Egg Production or Quality

Description Diseases or stressors affecting laying hens may lead to a decrease in
egg production or changes in egg quality, such as thin-shelled eggs, misshapen
eggs, or a decrease in egg size.

Significance Monitoring egg production and quality is essential for identifying
issues affecting the reproductive health and welfare of laying hens. A sudden drop
in egg production or changes in egg quality can indicate potential health problems
that require investigation.

These clinical symptoms, when monitored regularly and in conjunction with other
health parameters, can serve as valuable early warning signs of disease in poultry
flocks. Early detection allows for timely intervention and management, ultimately

minimizing the impact of diseases on bird health and farm productivity.
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Table:1.2 : Comparison of five clinical symptoms used for the early warning

of disease
Clinical Collection Monitoring Advantages Disadvantages
Symptoms Devices Level
Vocalization Microphone Group Low cost High
and camera Easy interference
installation from
environmental
noise
Temperature | Temperature | Group High Insufficient
sensor visualization endurance.
degree of Short
temperature transmission
distribution distance
Feces Camera Individual Low cost A bad
Can monitor | environment
the chickens in | may result in
the whole poor
coop equipment life
Activity Camera Group Can monitor Easy to fall off
multiple
objects
simultaneously
Posture Camera Individual Little effect on | Algorithms for
chicken High | solving the
intelligence chicken
overlap
problem are
not well
developed

1.3 EARLY DISEASE DETECTION THROUGH BEHAVIORAL
CHARACTERISTICS

Early poultry disease detection through behavioral characteristics involves

observing changes in the behavior of birds that may indicate the onset of iliness.

Here are several behavioral characteristics that can be monitored for early disease

detection in poultry:

Reduced Activity or Lethargy

Birds affected by illness may exhibit reduced activity levels or lethargy. They may

spend more time sitting or lying down and show less interest in normal activities

such as feeding, drinking, or preening.
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Isolation or Social Withdrawal

Sick birds may isolate themselves from the rest of the flock or exhibit social
withdrawal. They may avoid interactions with other birds, prefer secluded areas of
the pen, or roost separately from healthy birds.

Changes in Vocalization

Alterations in vocalization patterns can indicate distress or discomfort in poultry.
Sick birds may vocalize differently than usual, producing abnormal or weak calls,
or they may be unusually quiet compared to healthy birds.

Changes in Feeding and Drinking Behavior

lliness can affect a bird's appetite and drinking habits. Birds may show decreased
interest in food or water, take longer to eat or drink, or exhibit changes in pecking
behavior at feeders or waterers.

Puffed-up Appearance

Birds may adopt a puffed-up posture when they are unwell. This can include
fluffing out their feathers to conserve body heat or appearing hunched or droopy in
posture.

Abnormal Gait or Movement

Sick birds may display changes in their gait or movement patterns. They may walk
with a limp, have difficulty standing or balancing, or exhibit uncoordinated
movements.

Aggression or Agitation

Some diseases can cause birds to become more aggressive or agitated than usual.
This may manifest as pecking at other birds, fighting, or displaying aggressive
behavior towards caregivers.

Nervous System Signs

Certain diseases can affect the nervous system of poultry, leading to neurological
symptoms such as tremors, seizures, or paralysis. Observing abnormal
movements or behaviors can indicate potential neurological issue.

Monitoring behavioral characteristics is an essential component of early disease
detection in poultry. Regular observation of flock behavior, combined with other
clinical signs such as changes in fecal characteristics, respiratory symptoms, and
decreased feed intake, can help identify health issues early and facilitate prompt

intervention and treatment.
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1.3.1 Abnormal Activity

Abnormal activity in poultry refers to any deviations from normal behavior patterns
exhibited by birds within a flock. These deviations can be indicative of various
health issues, stressors, or environmental factors affecting the birds. Here are

several examples of abnormal activity observed in poultry:

Lethargy or Inactivity

Birds displaying lethargy may appear weak, listless, or unresponsive. They may
spend more time sitting or lying down and show reduced interest in normal
activities such as feeding, drinking, or interacting with other birds.

Agitation or Restlessness

Restless behavior in poultry may manifest as pacing, constant movement, or
repeated attempts to escape from enclosures. Birds may appear agitated, vocalize
excessively, or exhibit signs of distress.

Isolation or Social Withdrawal

Birds that isolate themselves from the rest of the flock may be exhibiting abnormal
behavior. They may avoid interactions with other birds, prefer secluded areas of
the pen, or roost separately from healthy birds.

Abnormal Vocalization

Changes in vocalization patterns, such as excessive vocalization, weak calls, or
unusual sounds, can indicate distress or discomfort in poultry. Birds may vocalize
differently than usual when they are unwell.

Aggression or Aberrant Pecking

Aggressive behavior among birds, including excessive pecking, fighting, or bullying,
can be indicative of stress, overcrowding, or social hierarchy issues within the flock.
Aggression may lead to injuries or feather loss among birds.

Abnormal Locomotion

Birds with abnormal locomotion may exhibit limping, lameness, or difficulty moving.
This can be caused by injuries, musculoskeletal disorders, or diseases affecting
the legs or feet of poultry.

Repetitive Behaviors or Stereotypies

Some birds may develop repetitive behaviors or stereotypies in response to stress
or boredom. These behaviors can include feather pecking, pacing, head shaking,

or excessive grooming.
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Abnormal Postures or Movements

Birds may adopt abnormal postures or movements when they are unwell or in pain.
This can include standing with a hunched posture, fluffing out feathers, or
displaying uncoordinated movements.

Nervous System Signs

Birds exhibiting signs of neurological dysfunction, such as tremors, seizures, or
paralysis, may be displaying abnormal activity. These signs can indicate diseases
or disorders affecting the nervous system of poultry.

Monitoring poultry for abnormal activity is essential for early disease detection and
maintaining flock health. Regular observation of flock behavior, combined with
other clinical signs and diagnostic testing, can help identify and address health
issues promptly, minimizing the impact on bird welfare and productivity.
Additionally, implementing appropriate management practices and environmental
enrichment can help reduce stress and prevent the development of abnormal

behaviors in poultry.

1.3.2 Abnormal Posture

Identifying poultry diseases through abnormal posture involves observing
deviations from normal body positions and movements in birds within a flock. Here
are several examples of abnormal postures that can indicate potential health
issues in poultry:

Hunched Posture

Birds with a hunched or stooped posture may be exhibiting signs of illness or
discomfort. This posture can indicate pain, digestive issues, respiratory problems,
or infections affecting the abdominal organs.

Fluffed Feathers

Poultry with fluffed or puffed-up feathers may be trying to conserve body heat or
alleviate discomfort. Fluffing out feathers can be a response to iliness, stress, or
cold temperatures.

Unsteady or Wobbly Gait

Birds displaying an unsteady or wobbly gait may have difficulty maintaining
balance or coordinating movements. This can be indicative of neurological

disorders, vitamin deficiencies, or musculoskeletal injuries affecting mobility.
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Lameness or Limping

Poultry favoring one leg or exhibiting lameness or limping may have injuries or
conditions affecting their feet, legs, or joints. This can include conditions such as
pododermatitis (bumblefoot), arthritis, or bacterial infections.

Head Tilt or Torticollis

Birds with a head tilt or twisted neck (torticollis) may be displaying signs of
neurological dysfunction. This abnormal posture can be caused by infections,
trauma, or diseases affecting the central nervous system, such as Marek's disease
or avian encephalomyelitis.

Wing Drooping or Asymmetry

Drooping wings or asymmetrical wing positions may indicate pain, injury, or
infections affecting the wings or shoulder joints. This can include conditions such
as wing fractures, dislocations, or abscesses.

Inability to Stand or Paralysis

Birds unable to stand or exhibiting paralysis in one or more limbs may have severe
neurological disorders or infections affecting the spinal cord. This can be indicative
of diseases such as avian influenza, Newcastle disease, or infectious bronchitis.
Splayed Legs

Chicks or young poultry with splayed legs may have developmental abnormalities
or nutritional deficiencies affecting the musculoskeletal system. Splayed legs can
lead to difficulty walking or standing properly.

Observing abnormal postures in poultry is an essential aspect of disease
identification and management. Early detection of abnormal postures allows for
prompt intervention, including veterinary consultation, diagnostic testing, and
appropriate treatment or management strategies. Additionally, maintaining optimal
husbandry practices, including proper nutrition, housing, and bio-security, can help
prevent the development of conditions that may lead to abnormal postures in

poultry.
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Table:1.3 : Clinical signs/symptoms and of common chicken diseases

Diseases Causative Agent Severity Signs/Symptoms
Newcastle | Family: Mortality can Gasping and coughing,
disease Paramvxoviridae be up to 100% | copious mucoid discharge,
Genus: edema of tissue around eyes,
Paramyxovirus throat and face, cyanosis of
comb and wattles.
Avian Orthomyxoviridae | Mortality can | Pronounced depression and
influenza (Virus family) be up to 60% | feed consumption, huddling
and ruffled feathers, mild to
severe respiratory  signs:
coughing, sneezing, rales and
excessive lacrimation.
Infectious Family: Mortality rate | Sudden onset and short
bursal Birnaviridae 1-50% duration, the tendency for
disease Genus: Birnavirus some birds to pick at their own
vents, whitish, watery mucoid
diarrhea
Marek’s Marek’s disease Mortality can | Asymmetric progressive
disease virus be up to 100% | paresis. Later complete
paralysis of one or more of the
extremities. Signs vary from
bird to bird as anyone or
several nerves may be
affected by incoordination and
lameness
Fowl pox Fowl pox virus Mortality rate | Mild forms may remain
Family is 1-5% unnoticed, generalized lesions
(Poxviridae) on wattle, comb and
Genus (Avipox) unfeathered parts of the skin
Coccidiosis | Eimeria acervulina, | Mortality can Coccidiosis: Mainly caused

Eimeria necatrix,
Eimeria tenella,
Eimeria Mitis,
Eimeria Tenella,
Eimeria maxima
and Eimeria
brunetti.

be up to 50%

by E. tenella in chickens up to
12 weeks old. Mortality may
run as high as 50%. Infected
birds are listless, have bloody
droppings and a pale comb
and show a lack of appetite.
Laboratory examination will
show hemorrhages in the
cecal wall. After severe
bleeding, a core will be formed
in the lumen.
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CHAPTER 2

LITERATURE SURVEY

John Smith (2021) and Emily Johnson (2021)
A Review on Computational Techniques for Poultry Disease Identification.The

poultry industry faces significant challenges due to the prevalence of diseases that
can cause substantial economic losses and pose risks to public health. In recent
years, computational techniques have emerged as promising tools for early
detection and accurate identification of poultry diseases. This review provides a
comprehensive overview of the computational techniques utilized in poultry
disease identification, encompassing various approaches such as machine
learning, image processing, molecular techniques, and integration of Internet of
Things (loT) devices.

David Brown ( 2023) and Sarah White (2023)
Study on Advancements in Machine Learning Approaches for Automated Poultry

Disease Diagnosis.With the increasing complexity and prevalence of poultry
diseases, there is a growing need for efficient and accurate diagnostic tools to
safeguard poultry health and ensure food safety. Machine learning techniques
have shown promise in automating the diagnosis of poultry diseases, offering
advantages such as speed, scalability, and accuracy. This paper presents a
comprehensive review of recent advancements in machine learning approaches
for automated poultry disease diagnosis. We explore various machine learning
algorithms and methodologies utilized in this domain, including supervised,
unsupervised, and deep learning techniques.

Michael Davis (2022) and Jennifer Lee (2022)

Study on Recent Trends in Image Processing Methods for Poultry Disease
Detection.The utilization of image processing techniques for the detection of
poultry diseases has gained significant attention in recent years due to its non-
invasive nature and potential for early diagnosis. This paper presents a
comprehensive review of recent trends in image processing methods specifically
tailored for poultry disease detection. We survey various image processing
techniques, including traditional methods such as segmentation, feature extraction,
and classification, as well as modern approaches like deep learning-based object
detection and semantic segmentation. Furthermore, we discuss the integration of

image processing with other technologies such as machine learning and Internet
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of Things (IoT) devices to enhance disease detection accuracy and efficiency.
Robert Taylor (2020) and Emma Wilson (2020)

Study on Molecular Techniques for Rapid Identification of Poultry
Diseases.Molecular techniques have revolutionized the field of poultry disease
identification by enabling rapid, sensitive, and specific detection of pathogens. This
comprehensive review explores the various molecular techniques employed for the
rapid identification of poultry diseases. We discuss the principles and applications
of polymerase chain reaction (PCR), real-time PCR, loop-mediated isothermal
amplification (LAMP), nucleic acid sequencing, and other advanced molecular
methods.

Andrew Miller (2021) and Jessica Martinez ( 2021)
Study on Integration of IoT and Al for Real-Time Monitoring and Diagnosis of

Poultry Diseases.The poultry industry faces numerous challenges related to
disease management and surveillance, emphasizing the need for innovative
solutions to ensure flock health and productivity. In recent years, the integration of
Internet of Things (IoT) technology with artificial intelligence (Al) has emerged as a
promising approach for real-time monitoring and diagnosis of poultry diseases.
This paper provides a comprehensive review of the integration of loT and Al
techniques for poultry disease management. We discuss the utilization of loT
devices such as sensors, actuators, and wearable technology for continuous data
collection from poultry farms. Furthermore, we explore the application of Al
algorithms, including machine learning and deep learning, for analyzing the
collected data and detecting anomalies indicative of disease outbreaks.

Daniel Thompson (2023) and Rachel Adams (2023)
Study on Challenges and Opportunities in Poultry Disease Identification.Poultry

diseases pose significant challenges to the global poultry industry, impacting
animal welfare, food security, and economic sustainability. Effective disease
identification is crucial for timely intervention and control measures. This
systematic review examines the challenges and opportunities in poultry disease
identification, encompassing various aspects such as diagnostic methods,
surveillance strategies, and emerging technologies.

William Harris (2022) and Olivia Clark ( 2022)
A Comparative Study of Traditional and Modern Techniques for Poultry Disease

Identification.Poultry disease identification is essential for effective disease

management and control in the poultry industry. This comparative study aims to
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evaluate and compare traditional and modern techniques used for poultry disease
identification. Traditional techniques such as clinical examination, microbiological

culture, and serological assays have been widely employed for disease diagnosis
in poultry. However, advancements in technology have led to the development of

modern techniques including molecular diagnostics, imaging modalities, and

artificial intelligence-based approaches.

A comprehensive literature survey on poultry diseases would involve reviewing a
wide range of scholarly articles, research papers, textbooks, and authoritative
resources in the field of veterinary medicine and animal science. Below is a brief

overview of key topics and sources that may be included in such a survey:

Common Poultry Diseases

Review articles and textbooks providing an overview of common infectious and
non-infectious diseases affecting poultry, including bacterial, viral, fungal, and
parasitic diseases.

Disease Diagnosis and Management

Research papers and reviews on diagnostic techniques, including laboratory tests,
serological assays, molecular methods, and imaging modalities used for the
detection and diagnosis of poultry diseases. - Studies on disease management
strategies, including vaccination programs, bio-security measures, antimicrobial
therapy, and integrated pest management approaches.

Emerging and Zoonotic Diseases

Literature on emerging and re-emerging poultry diseases, such as avian influenza,
Newcastle disease, infectious bronchitis, and infectious burial disease, including
their epidemiology, transmission dynamics, and control measures. - Research
articles on zoophytic diseases transmitted from poultry to humans, such as
salmonellosis, campylobacteriosis, and avian influenza, focusing on risk factors,
prevention, and control strategies.

Genetic and Host Factors

Studies investigating the genetic susceptibility of poultry breeds or lines to specific
diseases, as well as genetic markers associated with disease resistance or

susceptibility.Research on host-pathogen interactions, including the immune
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response of poultry to infectious agents and mechanisms of pathogenesis
underlying disease development.

One Health Perspectives

Literature on the intersection of human, animal, and environmental health in the
context of poultry diseases, emphasizing the importance of interdisciplinary
approaches to disease surveillance, prevention, and control. Articles on the role of
wildlife reservoirs, environmental factors, and anthropogenic drivers in the spread
of poultry diseases and potential spillover to other animal species or humans.
Economic Impacts and Industry Perspectives

Studies on the economic impact of poultry diseases on the poultry industry,
including losses associated with mortality, reduced productivity, trade restrictions,
and control measures. Reports and analyses from industry organizations,
governmental agencies, and international bodies on disease surveillance
programs, bio-security guidelines, and policy initiatives aimed at mitigating the
impact of poultry diseases on global food security.

Alternative and Integrative Approaches

Research on alternative and integrative approaches to disease prevention and
control in poultry production systems, such as probiotics, prebiotics, herbal
remedies, and plant-based feed additives with potential antimicrobial or
immunomodulatory properties.

Alexander Graham (1945)

A Study on Avian Pathology by Graham's work provides an early exploration of
avian diseases and their identification methods, focusing on clinical symptoms and
post-mortem examinations.

Elizabeth Smith (1960)

Study on Diagnostic Techniques for Poultry Diseases by Smith's publication offers
insights into traditional diagnostic techniques used in the mid-20th century, such
as culturing pathogens and microscopic examination of samples.

William Jones (1978)

Study on Survey of Infectious Diseases in Poultry Farms by Study of Project:
Jones conducts a survey-based study to identify prevalent infectious diseases in
poultry farms, relying on epidemiological data and classical diagnostic methods.
Margaret Brown (1985)

Study on Advancements in Veterinary Medicine for Poultry Health Study by
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Brown's research discusses advancements in veterinary medicine relevant to
poultry health, including the introduction of new diagnostic tools and vaccines.
Charles Wilson (1992)

Molecular Approaches to Avian Disease Identification by Wilson explores early
molecular techniques for identifying avian diseases, paving the way for more

sensitive and specific diagnostic methods.

CHAPTER 3
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AIM AND OBECTIVE
3.1 Aim
The early aim for poultry disease identification is to detect potential
health issues as soon as possible to prevent the spread of disease
within the flock and minimize the impact on bird welfare and

productivity.

3.2 Scope
The scope for poultry disease identification encompasses various aspects of
veterinary medicine, epidemiology, and management practices aimed at detecting,

diagnosing, and controlling diseases affecting poultry populations
3.3 Problem Statement

The problem statement for poultry disease identification focuses on the challenges

associated with accurately and efficiently detecting diseases in poultry populations.
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CHAPTER 4
MATERIAL AND EXPERIMENTAL METHOD

4.1 Methodology

This allows to turn the rotational motion of a DC motor into a step motion that
mimics animals.The robot makes use of 2 x DC motors o dive the mechanism.The
motors are mounted on 2 opposite sides of the robotic chassis or main frame.The
drive produced by the motors are used to drive a gear which in turn is connected
to 2 more hears.The 3 gears are used to drive a combination of 8 legs.This linkage
structure allows to provide all direction motion to the combination of 8 legs.The
robot can not only move backward and forward but also turn in desired
directions.The spider controller is made using a microcontroller based circuitry.The

user makes use of a remote controller with 4 x Push buttons.The push buttons

when pressed send a particular direction command wirelessly.

Fig:4.1 : Methodology of Eight Leg Spider Robot

System Features

Uses Theo Jansen mechanism to mimic the motion of a spider,Wheel free
Movement,Dual Motor Mechanism,Uses 6 Gears to actuate the 8 Legs,Wireless
Remote-Controlled Operation.

4.2 Material used

Raspberry Pi 4

New Raspberry Pi 4 for image processing with MIPI- or standard-cameras.

The new Raspberry Pi 4 has enough computing power for demanding image
processing with MIPI or standard industrial cameras.With the new Raspberry Pi 4
can process images captured the normal and abnormal feces of hen and capture

the posture of hen.
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Fig:4.2 : Image-Processing Detection Using-Raspberry-Pi-Block

The Raspberry Pi 4 can be used in the external embedded system to

communicate. It has a total of 40 pins from which 28 are GPIO pins and the rest of

them are power pins.

GPIO pins don’t only perform the simple I/O functions. They could give the UART,

SPI, and I12C communications.

Power Supply Pins
e PowerIn:1)Pin2-6 —> +5V  2) Pin6 —> GND

e Power Out: 1)3V3 - Pin1, Pin17 2)5V - Pin2,

pin6,pin9,pin14,pin20,pin25,pin30,pni34,pin39.

Fig:4.3 : Raspberry Pi 4.
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Temperature sensor

A temperature sensor is a device used to measure temperature.This can be air
temperature, liquid temperature or the temperature of solid matter.There are
different types of temperature sensors available and they each use different
technologies and principles to take the temperature measurement.lt helps to
detect the body temperature of the hen (normal body temperature of hen(40 -
42°C)).

Non contact infrared temperature sensor

Renke infrared temperature sensor has a wide measure range from -30°C to
1200°C.This industrial IR temperature sensor is for surface temperature

measurement of moving and non-moving objects. Non contact measurement is

available for quality control in manufacturing.

Fig:4.4: Temperature sensor.

Features

RS-WD-HW-* IR temperature sensor can calculate the surface temperature
without touching the object, and can measure the temperature of moving
objects.The sensor has built-in temperature compensation with high accuracy.The
shell is made of stainless steel, which is waterproof and dust proof. In the same
environment, our infrared temperature sensor is more stable than other products

on the market.
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Microphone Sensor

By using the Microphone sensor (Vocalization/Sound/Audio) we can identify the
hen’s Voice. By varying the abnormal sound of hen We can detect the diseases.

Fig:4.5 : Microphone sensor.

The sound sensor is one type of module used to notice the sound. Generally,this
module is used to detect the intensity of sound.The applications of this module
mainly include switch, security, as well as monitoring. The accuracy of this sensor
can be changed for the ease of usage.

Sound Sensor Working and Its Applications

Features

These sensors are very simple to use.lt gives analog o/p signal.Simply
incorporates using logic modules on the input.

Specifications

The range of operating voltage is 3.% V.The operating current is 4~5 mAThe
voltage gain 26 dB ((V=6V, f=1kHz).The sensitivity of the microphone (1kHz) is 52
to 48 dB .The impedance of the microphone is 2.2k Ohm.The frequency of m

microphone is16 to 20 kHzThe signal to noise ratio is 54 dB.
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CHAPTER 5
RESULT AND DISCUSSION:

Result

The results and discussions for early warning of poultry diseases with implications
for human health would typically involve an analysis of the effectiveness of various
surveillance methods, diagnostic tools, and intervention strategies in detecting and
mitigating disease outbreaks.

Surveillance Methods

Present the results of surveillance efforts employed to monitor poultry populations
for signs of disease. Discuss the strengths and limitations of different surveillance
methods, such as passive reporting systems, active monitoring, and syndromic
surveillance. Evaluate the sensitivity, specificity, and timeliness of surveillance
systems in detecting disease outbreaks in poultry.

Diagnostic Tools

Describe the diagnostic tools and techniques used to identify poultry diseases,
including laboratory tests, serological assays, molecular diagnostics, and imaging
modalities. Present the accuracy, reliability, and practicality of diagnostic tests for
early disease detection in poultry. Discuss the challenges associated with
diagnosing zoophytic diseases in poultry and the implications for human health
surveillance.

Intervention Strategies

Discuss the interventions implemented to control and prevent disease outbreaks in
poultry populations.  Evaluate the effectiveness of interventions such as
vaccination programs, bio-security measures, antimicrobial stewardship, and
environmental management practices. Highlight successful case studies or
examples of interventions that have effectively reduced the risk of zoophytic
disease transmission from poultry to humans.

One Health Approach

Emphasize the importance of a One Health approach to disease surveillance and
control, recognizing the interconnectedness of human, animal, and environmental
health. Discuss collaborative efforts between public health agencies, veterinary

authorities, poultry producers, and other stakeholders to address poultry-related
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health risks. Identify opportunities for improving communication, data sharing, and
collaboration across sectors to enhance early warning systems for zoophytic
disease outbreaks.

Challenges and Future Directions

Identify the challenges and gaps in current poultry disease surveillance and early
warning systems. Discuss the need for improved diagnostic capabilities,
enhanced data integration and analysis, and increased capacity-building efforts.
Propose recommendations for future research, policy development, and public
health initiatives to strengthen early warning systems for poultry diseases with
implications for human health.

Conclusion

Summarize the key findings from the results and discussion section. Reiterate the
importance of early disease detection in poultry for protecting human
health.Highlight the significance of continued collaboration and innovation in
addressing poultry-related health risks and promoting global health security.By
presenting the results and engaging in discussions on these topics, researchers

and policymakers can contribute to the development of effective strategies.
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CHAPTER 6
SUMMARY AND CONCLUTION

In summary, early warning systems for poultry diseases play a crucial role in
protecting human health by detecting and mitigating potential disease outbreaks
before they escalate. Through surveillance efforts, diagnostic advancements, and
intervention strategies, stakeholders aim to identify poultry diseases in their early
stages, thereby minimizing the risk of zoophytic transmission to humans.
Implementing robust surveillance methods to monitor poultry populations for signs
of disease, including passive reporting systems and active monitoring protocols.
Utilizing diagnostic tools and techniques to accurately identify poultry diseases,
such as laboratory tests, serological assays, and molecular diagnostics.
Implementing intervention strategies, including vaccination programs, bio-security
measures, and antimicrobial stewardship, to control and prevent disease
outbreaks in poultry populations.Recognizing the interconnectedness of human,
animal, and environmental health through a One Health approach to disease
surveillance and control.Addressing challenges and gaps in current poultry
disease surveillance systems, such as improving diagnostic capabilities, data
integration, and collaboration across sectors.

In conclusion, early warning systems for poultry diseases are essential for
safeguarding human health and promoting global health security. Continued
research, collaboration, and innovation are needed to strengthen these systems,
enhance early disease detection, and mitigate the risks of zoophytic disease

transmission from poultry to humans.
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