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Abstract—Poultry farming represents a crucial 

agricultural activity yet its effective management 

becomes challenging because of various issues which 

include disease outbreaks and poor egg production and 

insufficient monitoring systems. The current procedures 

require employees to perform physical inspections that 

consume excessive time which prevents them from 

responding to emergencies. The research introduces a 

Smart Poultry Farming System which applies machine 

learning and deep learning technologies to enhance farm 

operations. The system utilizes CNN technology to 

identify diseases through poultry waste images and it 

uses image processing techniques to detect cracks in eggs. 

The system uses LSTM models to analyze historical farm 

information in order to forecast upcoming production 

levels and avian health conditions. The web-based 

dashboard provides clear data display while the 

notification system informs farmers about essential 

developments. The system allows farmers to monitor 

their operations from any location because they can 

access it using their smartphones. The approach 

enhances operational productivity while decreasing 

production losses and it enables farmers to adopt 

contemporary intelligent agricultural practices. 

 

Index Terms—Poultry Farming, Smart Agriculture, 

Deep Learning, CNN, Image Processing, LSTM, Data 

Analytics 

 

I.INTRODUCTION 

 

Poultry farming represents one of the fastest-growing 

agricultural sectors which enables the industry to 

supply food for rising consumer needs. The industry 

delivers a dependable protein source through its 

production of eggs and meat while it generates income 

resources for numerous agricultural workers. The 

poultry industry requires multiple solutions to its 

operational difficulties because these problems reduce 

its output and financial success. 

Poultry farms face their biggest obstacle which 

involves finding illnesses that affect their birds. The 

identification of poultry diseases needs to occur 

promptly because infected birds can spread their 

illness throughout the flock and result in heavy 

financial losses. The process requires control of egg 

quality because damaged or cracked eggs decrease the 

total product worth. Farmers who use manual methods 

face obstacles because they need to track their 

complete operations through recordkeeping and 

activity monitoring. 

Farmers still depend on old-fashioned methods which 

include visual examination and decision-making based 

on their acquired knowledge. The methods serve their 

purpose but they require extra time before they can 

help identify existing issues. The growth of farm 

operations makes it harder to perform manual 

supervision tasks. 

Poultry farming practices gain enhancement through 

new developments which artificial intelligence and 

data analytics bring to the industry. The combination 

of deep learning and image processing and data 

visualization technologies enables the system to 

execute numerous automated processes while 

delivering immediate operational information. 

The paper presents a Smart Poultry Farming System 

which combines various technologies to solve existing 

problems. The system uses disease detection and egg 

crack identification and trend analysis and remote 

monitoring to track its progress. This system allows 

farmers to attain enhanced operational performance 

while decreasing their waste and improving their 

decision-making ability. 

 

II. LITERATURE SURVEY 

 

The agricultural sector has undergone major 

transformations because artificial intelligence and 

machine learning technologies have become common 

in poultry farming operations. Researchers use deep 

learning techniques for their ability to detect and 

classify diseases. The studies conducted in [1], [2], [3], 
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[4], and [5] establish that Convolutional Neural 

Networks (CNN) and related deep learning methods 

can accurately detect poultry diseases through image 

analysis. The research presented in [6], [7], [8], [9], 

and [10] describes new methods which enhance 

diagnostic capabilities through the application of deep 

learning technologies and combined system solutions. 

Several studies have investigated how to create model 

implementations which operate at high efficiency 

while delivering real-time results. The research 

conducted in [11] shows how deep learning 

technology has become essential for contemporary 

applications while [12] explains Random Forest and 

other traditional machine learning methods. The 

research in [13] demonstrates how Long Short-Term 

Memory (LSTM) networks use time-series analysis to 

forecast upcoming trends. The authors of [14], [15], 

and [16] present key CNN architectures which include 

AlexNet and VGG and ResNet to demonstrate how 

these systems establish the basic structure used in 

agricultural image classification systems. 

 

Agriculture research and smart farming research have 

experienced significant growth since their inception. 

The studies conducted in [17] and [18] demonstrate 

how machine learning technology enhances both 

agricultural productivity and farming decision-making 

processes. The research conducted in [19] and [20] 

presents smart poultry and livestock monitoring 

systems that employ IoT and machine learning 

technology to demonstrate how automated systems 

and continuous monitoring capabilities improve farm 

management operations. 

The current research efforts discover image-based 

detection methods together with various unknown 

detection methods. The research found in [21] and [22] 

investigates CNN-based techniques which leverage 

transfer learning to conduct egg and poultry 

examination. The research presented in [23] 

introduces object detection methods which include 

YOLO to achieve better detection performance. The 

research presented in [24] develops computer vision 

systems which function as early warning systems 

while the research in [25] presents sound-based 

methods for disease detection through integration of 

multiple data sources. 

The research in [26] [27] and [28] provides a 

comprehensive overview of machine learning 

developments and livestock monitoring systems. The 

studies show that predictive modeling together with 

recurrent neural networks and precision livestock 

farming systems are essential components for 

successful implementation. The existing literature 

demonstrates that various individual solutions exist 

but researchers require a unified system which 

combines all three functions of detection and 

prediction and monitoring. The system proposes a 

solution to this issue by integrating various 

technologies into one unified platform. 

 

III. PROPOSED SYSTEM 

 

A) Disease Detection through Poultry Waste 

The proposed system consists of multiple components 

which include different elements that work together to 

achieve specific objectives. The health of poultry birds 

can often be understood by analyzing their waste. The 

examination of the three body waste characteristics 

which include color and texture and consistency 

should be conducted because they provide information 

about potential health issues. The system captures 

poultry waste images which undergo processing 

through established image preprocessing methods. 

The CNN model which trained to classify images after 

preprocessing uses the trained model to distinguish 

between healthy and diseased categories. The system 

enables farmers to identify health problems at an early 

stage which allows them to execute preventive actions. 

 

B) Egg Crack Detection 

The success of poultry farming operations depends on 

the assessment of egg quality. Cracked eggs cannot be 

sold and may lead to losses. The system uses image 

processing techniques to detect cracks in eggs. The 

system performs egg image processing through edge 

detection and segmentation methods. A trained model 

then classifies the eggs as normal or cracked. The 

process guarantees that only high-quality eggs go 

through the selection process. 

 

C) Trend Analysis 

The system collects historical data about egg 

production, bird health, and farm conditions. The data 

analysis process uses LSTM time-series models as its 

primary tool for analysis. The system identifies 

patterns which enable it to forecast upcoming trends. 

Farmers use this information to enhance their resource 
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management because it helps them manage their entire 

farming operations. 

 

D) Dashboard Visualization 

The system creates an easy-to-use dashboard which 

shows all available information. The dashboard shows 

charts, graphs, and statistics related to farm 

performance. The design enables farmers to 

comprehend the data with simplicity while the system 

facilitates their decision-making process through 

understandability. 

 

E) Notification System 

The system includes an alert feature that notifies 

farmers about important events such as disease 

detection and abnormal conditions and scheduled 

activities. Notifications allow farmers to respond 

promptly which helps them stop problems from 

escalating into major issues. 

 

F) Remote Monitoring 

Farmers can access the system through both 

smartphone applications and web browser interfaces. 

This enables farmers to monitor their farms from any 

location which decreases the need for them to be 

present at the farm site. 

 

IV. METHODOLOGY 

 

The proposed system works through a sequence of 

well-defined stages, as illustrated in Fig.1. The system 

operates by first gathering data which includes images 

of poultry waste and eggs together with historical farm 

records. The collected images undergo preprocessing 

through OpenCV techniques which include image 

resizing and noise elimination to enhance their visual 

quality. The deep learning models which include 

Convolutional Neural Networks (CNN) operate after 

preprocessing to detect diseases and identify egg 

cracks. The system uses Long Short-Term Memory 

(LSTM) models to study past data and forecast 

upcoming patterns.  

The processed data undergoes prediction and 

classification operations by the system. The results are 

displayed through a dashboard for easy understanding, 

and alerts are generated to notify the farmer in case of 

abnormal conditions. The steps which follow these 

procedures establish a system that delivers precise 

assessments and operates with optimal efficiency 

Fig. 1: Flowchart of Working Process 

 

V. SYSTEM ARCHITECTURE 

 

The system operates with a layered architectural 

structure. The input layer collects data in the form of 

images and records. The processing layer uses 

machine learning models to perform data analysis. The 

storage layer keeps all data in a database. The output 

layer shows results through the dashboard and 

notifications. The system design achieves two benefits 

by enabling both system expansion and system 

maintenance. 

 
Fig. 2: System Architecture of Smart Poultry 

Farming System 
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VI. IMPLEMENTATION DETAILS 

 

The system implementation includes three 

components which are the frontend and backend and 

database that work together to deliver their intended 

functionality. The developers used web technologies 

to build the frontend which enables users to interact 

with the system while displaying real-time updates and 

visual information through charts and graphs that users 

can easily understand. The backend system uses Flask 

as its framework to execute data processing tasks and 

machine learning model integration and API 

communication functions. The database system 

maintains image files and prediction outcomes and 

historical farm records which help the system operate 

efficiently while maintaining optimal data 

management. 

The system employs both machine learning and deep 

learning methods to execute its tasks of classifying 

images and making predictions and conducting 

analytical assessments. Convolutional Neural 

Networks (CNN) function as the core technology for 

poultry disease detection and egg crack identification 

which requires them to extract key image features that 

include patterns and textures. The system achieves 

training time reduction and accuracy enhancement 

through transfer learning which utilizes pre-trained 

models to create fine-tuned models for specific 

datasets. 

Long Short-Term Memory (LSTM) networks enable 

the system to analyze historical data while forecasting 

future trends because they use memory cells and 

gating mechanisms to learn long-term dependencies in 

sequential data. The system employs Random Forest 

as its primary method for processing structured data 

which helps it make classification decisions through 

its ability to combine various decision trees for better 

accuracy while minimizing overfitting risk. The 

system processes various data types through algorithm 

integration which enables accurate results and 

dependable predictions while driving system 

performance improvements. 

 

VII. DATASET DESCRIPTION 

 

The dataset used in this project was collected from 

multiple publicly available sources on the Kaggle 

platform. The primary dataset includes poultry disease 

images obtained from the Chicken Disease Dataset 

and Chicken Disease Image Classification datasets 

which contain labeled images of poultry fecal samples. 

The images in the dataset have been divided into 

various classes which include Coccidiosis Salmonella 

Newcastle Disease and Healthy birds. The dataset 

consists of thousands of images collected from real 

farm environments which provide practical data for 

disease detection. 

The system used two datasets including disease 

datasets and an egg image dataset named Eggs Image 

Classification Damaged or Not which helped identify 

cracks and quality problems in eggs. The dataset 

contains labeled images of eggs which are categorized 

as damaged or normal and these images support the 

egg crack detection module of the system. The team 

used an enhanced structured version of the chicken 

disease dataset which includes training testing and 

validation sets to help develop models efficiently. 

The team used preprocessing methods on the collected 

datasets before they started model training. The 

preprocessing steps require both image size 

adjustment to fixed dimensions and image 

normalization and noise elimination. The team used 

data augmentation techniques which included rotation 

and flipping and scaling to create more diverse dataset 

which helped enhance model performance. The 

datasets offer a dependable basis for training deep 

learning models which include CNN for image 

classification and LSTM for trend analysis in the 

proposed system. 

 

VIII. PERFORMANCE ANALYSIS 

 

The system performance evaluation uses metrics 

which include accuracy and precision and recall and 

F1 score. The system demonstrates strong 

performance for both disease detection and egg crack 

detection. The prediction models deliver dependable 

results which assist in analyzing future trends. 

 

IX. APPLICATIONS 

 

The proposed system can be used in poultry farms to 

improve daily operations and management. The 

system enables monitoring bird health which allows 

for early disease detection and egg inspection to 

identify damaged eggs. The system decreases manual 

work requirements while enabling farmers to make 
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swift decisions which results in higher productivity 

and decreased operational losses. 

The system can also be used in smart agriculture 

setups where technology is used to manage farms 

efficiently. The system enables farmers to monitor 

their fields in real time while using data and visual 

outputs like charts and graphs to comprehend their 

agricultural environments. The system creates a 

structured system which helps farmers manage their 

agricultural operations. 

The system enables food quality control testing which 

is essential for egg production. The system 

automatically detects cracks and defects in eggs which 

ensures that only high-quality products are chosen. 

The process helps organizations maintain their 

standards while decreasing the amount of waste 

produced. 

The system enables farm data analysis which helps 

researchers track long-term trends in agricultural 

operations. The system enables users to track 

production and bird health trends which provides 

essential information for making decisions about farm 

development. 

 

X. CONCLUSION 

 

The Smart Poultry Farming System provides an 

effective solution for modern poultry management. 

The system uses machine learning together with data 

analytics to enhance operational efficiency while 

minimizing operational losses. The system enables 

farmers to monitor their farms through simple methods 

which help them make prompt decisions. 

The system can become more effective through future 

enhancements, which will increase its value to users. 

 

REFERENCES 

 

[1] Mbelwa, H., D. Machuve, and J. Mbelwa, “Deep 

convolutional neural network for chicken diseases 

detection,” International Journal of Advanced 

Computer Science and Applications, vol. 12, no. 

2, 2021. 

[2] Liu, Y., et al., “Poultry disease early detection 

methods using deep learning technology,” 

Indonesian Journal of Electrical Engineering and 

Computer Science, vol. 32, no. 3, pp. 1712–1723, 

2023. 

[3] Tasdelen, A., et al., “Detection of high-risk 

diseases in poultry feces through transfer 

learning,” Journal of Engineering Science and 

Technology, Art. no. 102002, 2025. 

[4] Joseph, S., et al., “Automating poultry disease 

detection using deep learning,” Journal of Smart 

Computing Systems, vol. 4, no. 4, 2024. 

[5] Machuve, D., et al., “Poultry diseases diagnostics 

models using deep learning,” Frontiers in 

Artificial Intelligence, vol. 5, Art. no. 733345, 

2022. 

[6] Babatunde, A. O., et al., “Analysis of deep 

learning algorithm for predicting poultry 

diseases,” Springer Nature, 2025. 

[7] Chidziwisano, G., et al., “Deep learning methods 

for poultry disease prediction,” Computers and 

Electronics in Agriculture, 2025. 

[8] Mukumba, A., and M. Mutandavari, “Assessment 

of deep learning models for poultry disease 

detection and diagnostics,” International Journal 

of Innovative Science and Research Technology 

(IJISRT), 2024. 

[9] Dhungana, A., et al., “An integrated deep learning 

approach for poultry disease detection,” 

Agriculture, MDPI, 2025. 

[10] Eskioğlu, K., et al., “Transforming poultry health 

management with AI,” Turkish Journal of 

Agriculture, 2025. 

[11] LeCun, Y., Y. Bengio, and G. Hinton, “Deep 

learning,” Nature, vol. 521, no. 7553, pp. 436–

444, 2015. 

[12] Breiman, L., “Random forests,” Machine 

Learning, vol. 45, no. 1, pp. 5–32, 2001. 

[13] Hochreiter, S., and J. Schmidhuber, “Long short-

term memory,” Neural Computation, vol. 9, no. 8, 

pp. 1735–1780, 1997. 

[14] Krizhevsky, A., I. Sutskever, and G. E. Hinton, 

“ImageNet classification with deep convolutional 

neural networks,” in Proc. Advances in Neural 

Information Processing Systems (NeurIPS), 

2012, pp. 1097–1105. 

[15] Simonyan, K., and A. Zisserman, “Very deep 

convolutional networks for large-scale image 

recognition,” in Proc. Int. Conf. Learning 

Representations (ICLR), 2015. 

[16] He, K., X. Zhang, S. Ren, and J. Sun, “Deep 

residual learning for image recognition,” in Proc. 

IEEE Conf. Computer Vision and Pattern 

Recognition (CVPR), 2016, pp. 770–778. 



International Conference on Recent Innovation in Computer Science ISSN: 2349-6002 

206584 © IJIRT | www.ijirt.org MAY 2026 30 

[17] Kamilaris, A., and F. X. Prenafeta-Boldú, “Deep 

learning in agriculture: A survey,” Computers and 

Electronics in Agriculture, vol. 147, pp. 70–90, 

2018. 

[18] Liakos, K. G., et al., “Machine learning in 

agriculture: A review,” Sensors, vol. 18, no. 8, 

Art. no. 2674, 2018. 

[19] Astill, J., et al., “Smart poultry management: 

Smart sensors, big data, and the internet of 

things,” Computers and Electronics in 

Agriculture, vol. 170, Art. no. 105291, 2020. 

[20] Ahmed, S., et al., “IoT-based smart livestock 

monitoring using machine learning,” Computers 

and Electronics in Agriculture, vol. 196, Art. no. 

106880, 2022. 

[21] Saifullah, S., et al., “Chicken egg fertility 

detection using CNN-transfer learning,” arXiv 

preprint, 2023. 

[22] Islam, A. K. M. S., et al., “Lightweight model for 

poultry disease detection from fecal images,” 

arXiv preprint, 2025. 

[23] Sabbella, A. S. R., et al., “YOLOv8-based poultry 

disease detection model,” arXiv preprint, 2025. 

[24] Aydin, A., “Early warning system for broiler 

chickens using computer vision,” Computers and 

Electronics in Agriculture, vol. 142, pp. 360–368, 

2017. 

[25] Abidin, Z. U., et al., “Detection of poultry disease 

using sound and machine learning,” Computers 

and Electronics in Agriculture, vol. 168, Art. no. 

105146, 2020. 

[26] Jordan, M. I., and T. M. Mitchell, “Machine 

learning: Trends, perspectives, and prospects,” 

Science, vol. 349, no. 6245, pp. 255–260, 2015. 

[27] Li, Z., et al., “Recurrent neural networks for 

poultry health monitoring,” Computers and 

Electronics in Agriculture, vol. 194, Art. no. 

106741, 2022. 

[28] Berckmans, D., “General introduction to 

precision livestock farming,” Revista Brasileira 

de Zootecnia, vol. 46, no. 9, pp. 806–817, 2017. 

 

 


