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CHAPTER-6  

AI-POWERED DISEASE MONITORING IN POULTRY FARMING 

Mr. S. Dilip Kumar1*, Dr. K. Jayanthi2 
1Research Scholar, 2Assistant Professor and Head,  

Department of Computer Science, Government Arts and Science College, Kangeyam. 

 

ABSTRACT  

Poultry farming is a vital sector in global food 

production, yet it faces significant challenges due to 

the impact of various infectious diseases. 

Conventional methods of disease detection often 

depend on manual inspection and laboratory tests, 

which can be both time-consuming and expensive. In 

recent years, deep learning techniques, particularly 

convolutional neural networks (CNNs) and YOLO-

based object detection models, have emerged as 

promising solutions for automating and accelerating 

disease detection in poultry. This study investigates 

the application of deep learning models to identify 

and classify several prevalent poultry diseases, 

including avian influenza, Newcastle disease, fowl 

pox, coryza, and Marek’s disease. By leveraging 

image datasets of infected birds exhibiting symptoms 

such as lesions, abnormal postures, and color 

changes, we train the model for effective 

classification. Through the use of transfer learning, 

data augmentation, and hyperparameter optimization, 

the system achieves impressive accuracy. The results 

demonstrate that deep learning models significantly 

outperform traditional approaches in terms of speed 

and precision, providing a reliable solution for real-

time disease monitoring. This work underscores the 

potential of artificial intelligence to revolutionize 

poultry health management, offering early detection 

capabilities that can minimize economic losses and 

improve overall animal welfare. 

KEYWORDS 

Deep Learning, Poultry Disease, YOLO, CNN, 

Image Classification, Automated Detection 

1. INTRODUCTION 

Poultry farming is an essential component of global 

agriculture, supplying a significant portion of the 

world's protein. However, poultry farmers face 

numerous challenges related to health and 

productivity. Among these, eye complaints, leg-

week, calcium deficiency, egg-grading issues, and 

management inefficiencies are prominent concerns. 

Eye complaints in poultry, such as conjunctivitis or 

cataracts, can severely affect the birds' vision and 

overall health, leading to decreased productivity and, 

in some cases, even death. Leg-week, often caused 

by a deficiency in calcium or improper management 

practices, results in weak legs, lameness, and reduced 

mobility, affecting the bird's ability to feed and move. 

Calcium deficiencies, common in laying hens, can 

lead to issues such as soft eggshells and decreased 

egg production, further impacting the economic 

viability of poultry farming. Egg-grading misses 

occur when eggs are not properly categorized based 

on size or quality, often due to human error or 

ineffective management practices, leading to reduced 

marketability and financial losses. Finally, 

management problems, including inconsistent 

feeding, environmental conditions, and lack of timely 

health monitoring, contribute to the spread of 

diseases and overall farm inefficiency. 

Traditional methods of diagnosing these issues rely 

on manual inspections and laboratory tests, which are 

often slow and labor-intensive. The application of 

deep learning techniques, particularly 

convolutional neural networks (CNNs) and 

YOLO-based object detection models, offers an 

innovative solution to automate disease and health 

detection. These technologies enable real-time 

analysis of visual data, allowing for the identification 

of symptoms such as abnormal posture, eye 

infections, lesions, and more, all of which are critical 

for early diagnosis and intervention. 

This study investigates the use of deep learning for 

automating the detection of these various poultry 
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health issues, providing an efficient and accurate 

alternative to traditional diagnostic methods. By 

leveraging large datasets and advanced machine 

learning algorithms, the model can assist farmers in 

detecting early signs of disease, managing nutritional 

deficiencies, and improving overall farm 

productivity. 

2. Deep Learning in Egg-Grading Misses 

Detection 

Deep learning can significantly improve egg-grading 

by automating the classification process, reducing 

human error in grading. Using Convolutional 

Neural Networks (CNNs) and YOLO-based object 

detection models, eggs can be accurately sorted 

based on size, shape, texture, and color. Cameras or 

sensors along production lines capture images, which 

the model analyzes to detect subtle differences in 

eggs. This method reduces grading misses, ensuring 

eggs are correctly categorized. Data augmentation 

techniques help the model handle a wide variety of 

egg variations. Real-time detection allows for 

efficient and consistent grading. With deep learning, 

poultry farms can increase throughput, minimize 

losses, and ensure product quality. This results in 

more reliable and accurate egg pricing. Implementing 

automated grading systems also enhances farm 

productivity and profitability. 

CNN (Convolutional Neural Networks) Approach: 

CNNs are specialized deep learning models designed 

for image classification. They consist of multiple 

layers that automatically extract features from input 

images, such as edges, textures, and shapes. In the 

context of egg-grading, CNNs analyze images to 

classify eggs based on characteristics like size, 

shape, and surface texture. By training on a large 

dataset of egg images, the CNN model learns to 

detect subtle differences and make accurate 

predictions about the eggs' quality and size. CNNs are 

effective in tasks where fine-grained image details 

are important for classification. 

YOLO (You Only Look Once) Approach: 

YOLO is a state-of-the-art real-time object detection 

model that can detect and classify multiple objects in 

an image simultaneously. Unlike CNNs, which 

typically focus on classification tasks, YOLO 

performs both object detection and classification in 

one step. For egg-grading, YOLO identifies and 

locates each egg in an image, drawing bounding 

boxes around them and classifying their 

characteristics (such as size, shape, and defects). Its 

speed and efficiency make it ideal for real-time 

applications, such as on an automated egg-grading 

production line, where multiple eggs need to be 

detected and classified quickly. 

3. Common techniques for finding and 

detecting poultry diseases 

1) Image Classification with CNNs 

(Convolutional Neural Networks) 

▪ Technique: CNNs are used for identifying 

specific disease symptoms from poultry images (e.g., 

lesions, abnormal posture, eye infection). 

▪ How it works: CNNs analyze image features 

like shapes, textures, and colors to classify the health 

status of poultry (e.g., healthy or diseased). 

2) Object Detection with YOLO (You Only 

Look Once) 

Various techniques in deep learning can be employed 

for poultry disease detection. YOLO (You Only 

Look Once) is effective for detecting and localizing 

multiple diseases in a single image by identifying 

specific areas such as legs, wings, and eyes and 

assigning disease labels like "leg-weak" or "eye 

infection." Transfer learning uses pre-trained 

models like ResNet or VGG, fine-tuning them with 

poultry-specific datasets to speed up training and 

improve accuracy. Data augmentation enlarges the 

training dataset by applying transformations such as 

rotation, flipping, and color adjustments, enhancing 

model robustness, particularly when labeled data is 

scarce. U-Net is a pixel-level segmentation model 

that identifies infected areas, allowing for precise 

localization of diseases. Anomaly detection models 
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learn the normal patterns in poultry images and flag 

abnormal features, indicating potential diseases. 

Optical Character Recognition (OCR) can read 

and tag visible symptoms or marks in poultry images, 

assisting in disease classification. Finally, 

multimodal learning combines visual and textual 

data, improving detection accuracy by integrating 

both image and symptom descriptions, providing a 

comprehensive view of poultry health. These 

techniques enhance the speed, accuracy, and 

efficiency of disease detection in poultry farming. 

Challenges and Limitations 

Using deep learning for poultry disease detection 

faces several challenges and limitations. The need for 

large, high-quality labeled datasets is often unmet, 

especially for rare diseases or subtle symptoms, 

which can lead to class imbalance where healthy bird 

images dominate. Variability in image conditions, 

such as lighting and angles, complicates model 

generalization across different environments. 

Additionally, overlapping or subtle symptoms make 

it difficult for models to accurately distinguish 

diseases. Many deep learning models are also "black 

boxes," meaning their decision-making processes are 

not easily interpretable, reducing trust. Real-time 

processing for large-scale farms is hindered by 

computational constraints, and models can suffer 

from overfitting or underfitting. Environmental 

factors like temperature and humidity, which affect 

disease symptoms, may not be accounted for, leading 

to inaccurate predictions. The cost of implementing 

deep learning systems, including expensive hardware 

and infrastructure, can be prohibitive for small-scale 

farmers. Integration with existing management 

systems is complex, and ethical concerns and 

regulatory gaps further slow adoption. Data 

annotation is time-consuming and requires expertise, 

and generalization across species or real-world 

conditions remains a challenge. Lastly, deep 

learning’s dependency on large datasets can be 

difficult to meet for specific poultry diseases or 

conditions, limiting its widespread application. 

 

V CONCLUSION 

Deep learning techniques such as CNNs and YOLO-

based object detection models have shown great 

potential in automating poultry disease detection and 

egg-grading, offering a significant improvement over 

traditional methods. These technologies enable real-

time identification of diseases like eye infections, leg-

week, and calcium deficiencies, leading to faster 

diagnosis and intervention. In egg-grading, deep 

learning reduces errors, ensuring accurate 

categorization and enhancing farm productivity. 

However, challenges such as the need for large 

labeled datasets, environmental variability, and high 

computational costs remain. Additionally, the "black 

box" nature of deep learning models can hinder trust 

in their decision-making. Despite these limitations, 

ongoing advancements in deep learning, data 

augmentation, and transfer learning hold promise for 

improving the efficiency and accuracy of poultry 

health management. By overcoming these hurdles, 

deep learning has the potential to revolutionize 

poultry farming, driving better health outcomes, 

higher productivity, and reduced economic losses. 
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