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Abstract:  

Artificial Intelligence (AI) is a breath of new life in medical care and has been frequently used in the field of veterinary 

science as an early indication of disease. Many factors influence the effects of the animal diseases. Important among them 

are the standard of living of farmers, security of food and animal yield in the rural areas set up which have limited access 

to veterinary care. It's not easy to diagnose it early because signs are not visible and medical attention is not timely.  

 

This paper presents an idea of an AI animal disease detection system, AnimalCare, with a multimodal approach to 

combine both image-based and symptom-based input. Machine learning algorithms and deep learning models are more 

effective in terms of prediction accuracy and reliability to perform symptom classification and disease detection based 

on images respectively.  

 

It is also a system that supports multi-linguals which will improve the access to the system by the rural users and will 

also offer expert guidance to the users through a doctor consultation module. Also, a chatbot powered by artificial 

intelligence can provide real-time support on animal health, symptoms and preventive measures. The experimental results 

show that the proposed system is more specific and applicable than conventional single model methods.  

 

The system will be a realistic and scalable solution for real-world animal healthcare management due to its multi-modal 

input, interactive features and skilled assistance.   

 

Keywords - Animal Disease Prediction, Artificial Intelligence, Machine Learning, Deep Learning, Convolutional Neural 

Network, Veterinary Healthcare, Multimodal System  

 

 I.  INTRODUCTION  

 

Artificial Intelligence (AI) is a trend changing technology in numerous areas like health care, agricultural production, and 

intelligent decision-making systems. In recent years, the use of Artificial Intelligence (AI) methods like machine-based 

learning as well as deep learning techniques in veterinary field has been started to use for improvement of detection of 

medical conditions and the treatment and management for animal health. Early detection of the animals is important to 

maintain the productivity of the animals, ensure security of food, and decrease the losses of the farmers.  

 

Livestock is another important aspect of the rural economy and the sustainability of agriculture. But in most cases the 

animal diseases caused by viral, bacterial, and parasitic infection are not seen in the initial stages due to not known signs 

and failure to get to the veterinary professionals. Delayed or traditional utilization of medical services in most rural as 

well as resource strained regions, leads to late detection of disease, transmission and death of animals in large numbers.  

Modern computer technologies have developed in significance in veterinary care in recent years, especially for disease 

diagnosis, surveillance, and prediction. To boost animal healthcare and help veterinarians in making smarter decisions, 

several kinds of modern computational techniques are being used. These methods have proven positive outcomes in 

animal imaging, where they aid in more precise disease identification and useful diagnostic support [1]. In addition to 

using diagnostic and symptom-based datasets, machine learning algorithms including a randomised forest as well as 

Support Vector Machines have demonstrated excellent performance in diagnosing animal diseases [4]. The application 

of deep learning techniques has led to an increase in the precision of livestock disease detection in certain complex 

imaging applications, but large datasets and high computation are the main limitation [2].  
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 Furthermore, Research shows the problems such as imbalanced data and limited model adaption while similarly 

highlighting the possibility of artificial intelligence (AI) in veterinary medicine [3]. AI technologies are extensively used 

for disease surveillance and outbreak prediction that on one hand assist early detection of disease signs and on the other 

hand improve the health management of the livestock[5]. In general, artificial intelligence is significantly contributing 

towards to revolutionizing health care systems in the field of veterinary medicine through an increased accuracy, 

efficiency and earlier detection of the diseases.   

 

But despite all such enhancements, the majority of the existing systems are predominantly symptom-based prediction 

with the help of individual datasets and lacks real world features such as image-based analysis, multilingual accessibility 

and direct consultation with an expert. Such limitations render them less applicable and effective in real life scenarios, 

particularly to farmers in the rural areas.  

 

In order to overcome these issues, this paper will present a state-of-the-art animal disease prediction system based on 

artificial intelligence named “AnimalCare” The new system is proposed to be a multi-modal system which is a 

combination of using symptoms as the input device and using image as the disease detection device to increase the 

accuracy and reliability of prediction. Furthermore, the system will utilize multilingual support whereby users will be 

able to interact in their native language which will help in accessibility It also has a doctor consultation section which 

will provide the user with an access to an expert in the field of Veterial medicine who will be able to consult with the user 

regarding more complicated issues.   

 

In addition, there is an AI based Chatbot, which is linked to real-time responses for users, related to animal health and 

disease prevention. The main contributions of this work are the practical and scalable multi-modal prediction system, 

interactive and multilingual features, and AI predictions vs. veterinary expertise. The goal of the proposed system is to 

allow the early detection of the disease, awareness and decision making in animal health care.  

   

RELATED WORK  

 

The growth of smart machines for predicting animal diseases has been greatly boosted by recent advances in the fields 

of AI and ML. Some researchers have suggested models for identifying illnesses based on clinical symptom analysis, 

standard methods of classification, and information orientated techniques.  

 

Published research by MDPI looked at the use of machine learning algorithms, including Random Forest, SVM, and 

Artificial Neural Networks (ANN), on veterinary image-based disease classification.[1]. The performance of these 

models was shown as adequate to identify animal disease. Ensemble-based methods for the animal disease identification 

yielded a better performance due to their application to complex and high dimensional data.  

 

Another research work available on ScienceDirect focused on the use of deep learning techniques for livestock disease 

detection and classification [2]. This study was to show that deep neural networks is able to learn complex relationships 

from extensive training data; and considerably increase the prediction accuracy but with a cost of high computational 

intensity and large amount of training data.  

 

In the systematic review published in Veterinary World, investigators on artificial intelligence in veterinary medicine 

examined the possibility of using artificial intelligence to diagnosis, surveillance and prediction of disease[3]. In addition 

the study identified several shortcomings, including the imbalance in the data, overfitting and lack of generalisability of 

models between animal types and in the field.  

 

Likewise, a reasearch conducted and published in IJRASET compared classical machine learning approaches like 

Logistic Regression, Decision Tree and Random Forest for animal disease prediction [4]. The results suggested that 

normal machine learning techniques could reach an adequate level of accuracy but unfortunately can be heavily affected 

by the data quality and choosing the right features.  

 

In addition, some current researches focused on the more advanced technologies, such as image-based disease detection, 

sensor-based monitoring as well as behavior analysis for realtime animal health prediction system [5]. Such methods 

utilize the use of computer vision and IoT based framework to improve the accuracy of detection. They however involve 

the construction of a complex system that is not usable in rural and other under developed areas.  

 

There has been a lot of progress and most of the present technologies are restricted to only symptom-based along with 

image-based prediction and also do not require multi-modal inputs. Also, little attention has been added to user friendly 
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features like multiple languages, live chat support and direct vet advice. These are a number of the obstacles that make 

these kinds of systems less useful in the actual world, particularly in rural and also resource-deficient set-up.  

 

In order to address these gaps, the proposed system AnimalCare will provide a multi-modal approach that will integrate 

the inputs of symptom based and image based to enhance the accuracy and reliability of the prediction. It also has more 

complex, accessible, and practical features to address the real-life animal healthcare management in its complexity, 

access, and practicality.  

  

 II.  PROPOSED MODEL  

 

The paper proposes latest animal disease forecast system, which is founded on artificial intelligence, named AnimalCare. 

The proposed model is suggested to provide the correct and available real time assistance to manage the animal health 

care by using machine learning, deep learning and interactive technology.  

 

In contrast to the traditional systems when the user could only use the textual symptoms and description of the affected 

animals, the proposed model is based on the multi-modal approach, which means that the users can submit both the 

textual symptoms and description of the affected animals. Such a combined input enhances the accuracy and reliability 

of disease prediction and the system is more effective to apply into the real world.  

 

The overall structure of proposed system includes several components that include data gathering, preprocessing of data, 

feature identification, prediction analysis and result building. Other features that improve the system usability and 

accessibility include virtual assistant communication, language support and medical consultation.  

 

A. Input system with many modes  

The suggested model can be used with two different kinds of input:  

Symptom-based input- When a user directly enters the symptoms, they have recently identified, this can be described as 

symptom-based input.   

Image based input- In which the users upload pictures of infected or affected animals.   

Computer vision (deep learning-based models) for image data and machine learning based models for symptom data has 

been used for the processing of this data.  A combination of both these inputs makes the disease more easily manageable.  

 

B. Collecting data and pre-processing  

The system uses of various datasets that carry data of animal disease and their symptoms. These datasets are gathered 

from the public datasets and merged into one single dataset.  

Preprocessing of data is done to maintain quality and consistency that involves:  

Cancellation of misplaced or sporadic information.   

Encoding of categorical features.   

Symptom data normalization and structuring.  

In the image data case, the images are ready with the preprocessing methods such as resizing, normalization and feature 

extraction as the input of deep learning models.  

 

C. Disease Prediction Module  

The central component of the system is the prediction module (which is built on machine learning algorithms such as 

Random Forest, Decision Tree and Naive Bayes) which is used as the algorithm in classification based on symptoms. 

The Random Forest is one of them, it is primarily used due to its high degree of accuracy and strength.   

Deep learning networks such as Convolutional Neural Networks (CNN) are utilized to analyze images so as to detect 

visual patterns and symptoms in animal images.  

This last prediction is produced through a synthesis of the results of the two previously mentioned models (symptom and 

image-based prediction models), resulting in the prediction being more precise and reliable.  

 

D. Multilingual Support System  

To ensure that the access is as high as possible, the system has a language selection feature which allows the users to 

communicate in the platform in a language that he or she is comfortable with. All the outputs such as the prediction of 

disease, answers to chatbots, and advice are dynamically translated depending on user choice. This feature makes the 

system to be more available to the farmers and non-technical users particularly in the rural areas.  
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E. Doctor Consultation Module  

Another feature to be introduced in the design of the system is the doctors consultation which provides connection with 

veterinarians. Users are able to submit symptoms, photos and test results to the doctors when they have the forecast for 

appointment with a doctor to seek for professional advice and approval. The module is to bridge the gap between AI-

based prediction and professional service.  

 

F. Chatbot Integration  

Also the system has an AI-driven chatbot to give instant help. The chatbot answers the questions asked by users on the 

following:  

• Animal diseases  

• Symptoms and causes  

• General care and preventive measures.  

It could be used to attract the users and to give a help to the users possibly except of prediction.  

 

G. Results Presentation and User Advice  

After the input data has been processed an output will be produced that will include:  

• Predictable disease  

• Prediction confidence score  

• Basic disease description  

• Prevention and suggestions.  

• Selection of a doctor appointment.  

The results are displayed in user friendly and simple interface which is also easy to access by all users.  

  

 III.  SYSTEM ARCHITECTURE  

 

The suggested disease prediction model utilising a multi-modal approach for animal diseases was developed with an aim 

to meet the requirements of a robust and modular system architecture. The suggested disease prediction model utilising 

a multi-modal approach for animal diseases was developed with an aim to meet the requirements of a robust and modular 

system architecture. For providing a precise prediction and enhancing the user experience. The system adopts integrated 

deep learning, machine learning and interaction module.  

The architecture is based on a structured pipeline which starts with user input and ends with disease prediction and 

guidance. It is a series of interconnected layers and is intended to perform a given task in the overall system.  

 

A. User Interface Layer  

The user interface is the main source of interaction between the user and the system. It allows one to include the 

symptoms, post a picture of animals with the disease, select a language of choice and talk to the chatbot. The interface is 

designed to be simple, user friendly and usable by users who do not have much technical knowledge.  

 

B. Processing Layer of input  

This layer is concerned with the input that the user provides both in the textual and image form. The data of the symptoms 

are organized and coded into a suitable format to be processed and the image data is pre-processed with the assistance of 

such techniques as resizing and normalization to be processed by deep learning models.  

 

C. Data Preprocessing and Feature Extraction  

This step will entail cleaning and converting the input data to improve the usefulness of the prediction models. The 

method of selecting features and encoding are applied in the case of symptom data. Deep learning methods are applied 

in the case of image data, to extract properties that will assist in identifying the visual patterns that represent animal 

diseases.  

 

D. Prediction Layer  

There are two significant components of the prediction layer. The former component applies machine learning algorithms, 

such as Random Forest, Decision Tree, and Naive Bayes to the disease classification based on symptoms. The second 

element involves a Convolutional Neural Network (CNN) in detecting diseases using images. The results of the two 

components are synthesized to give the final prediction which is more accurate and reliable.  
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E. Multilingual Processing Module  

This module uses the conversion of system outputs, responses from the chat-bot, commands into your first language 

which will make the system multi-lingual. Peoples living in remote areas will benefit from an increased level of access.  

 

F. Chatbot Module  

The chatbot module will provide real-time live chats and responses to the queries of the users on the signs, symptoms 

and prevention of animal diseases. It also enhances the interaction of the users and provides them with more of help than 

prediction.  

 

G. Doctor Consultation Module  

The doctor consultation module allow users to interaction with the professionals. Users receive professional advice and 

feedback from the expert by submitting the symptoms, the images, and also the prediction result to the professional.  

 

H. Result and output Layer  

The final outcome is presented in a well-structured format, e.g., the predicted disease, the confidence score, the 

description of the disease, preventive measures, and an option to call a doctor. The findings are presented in easy to 

comprehend format using user-friendly interface.  

 

Description of System Flow  

When the user enters into the platform, the process of the system will start with input from the user in a form of symptom 

descriptions and pictures which should be provided through the user interface. The given data is going to be cleaned and 

pre processed to provide the accuracy and consistency. Then the output will go through the prediction layer where 

machine learning algorithms will be utilised for processing symptoms and deep learning models can be used to analyse 

the image data. The result obtained from the two models then be combined to bring the final prediction. The functionality 

of the system will be optimized with the other modules such as multilingual processing, the interaction with chat bots 

and the way to speak with the doctors. And finally final prediction produced and the suitable advice will be then shown 

to the user.  

 

  
Figure 1: System Architecture of AnimalCare  
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 IV.  METHODOLOGY  

 

The logical process that will be used to create an intelligent model for predicting animal diseases is described in the 

proposed AnimalCare methodology system. Data collecting, preprocessing, feature extraction, model training, and 

prediction based on a multi-modal system include all steps in the system logical approach.  

 

A. Data Collection  

The first step is to collect information on animal diseases, and the symptoms of the diseases. The sources and research 

datasets that are accessible to anyone will be used to get the data. The data will consist of the names of the diseases, their 

corresponding symptoms and other health related information. In addition to textual data, sets of images of infected 

animals are collected to enable recognition of disease based on image.  

 

B. Data Preprocessing  

Pre-processing of data is carried out in such a way as to ensure that the accuracy and consistency of the data already 

collected is preserved.  

For symptom data:  

• Missing or inconsistencies values are taken out.  

• There is the removal of several entries.  

Categorical data is transformed into numerical form with the help of encoding methods.   

For image data:  

Image- Resize of image to a standard size.   

Noise-Reduction methods are used for noise reduction.   

• Effective working is accomplished by normalising the pixel values.   

This occurs with the goal to ensure that the data set is clean as well as suitable for machine learning and deep learning 

models.  

 

C. Extraction of Features  

The key features of the symptom and image data have been extracted by the feature extraction approach.  

Whenever it comes to symptom data, important features are selected based on how well they predict the disease.   

Image data: Appearance (including texture, shapes and color hues) related to a disease can be learned by a deep learning 

algorithm directly. This method cuts down the computation complexity and makes the model efficient.  

 

D. Development of Models  

1) Machine Learning Model  

Prediction of Disease is done using Machine learning algorithm like the Random forest, Decision Tree and Naive Bayes 

are done based on the symptoms displayed by the patient. Random forest is best used as it is accurate as well used to 

process complex data.  

2) Deep Learning Model  

The disease detection on images is a Convolutional Neural Network (CNN) based algorithm. The CNN model is able to 

learn significant visual features of animal images and determines patterns of diseases successfully.  

E. Model Training and Testing  

This information is separated into two sets of data; training and testing data.The training data is utilized in the training of 

the models and the testing data is utilized in the testing of the models.  

Performance indicators or measures of performance are evaluations scales of performance and they are composed of  

• Accuracy  

• Precision  

• Recall  

• F1-Score  

This guarantees that the models are getting the right training and will be efficient for generalizing for new data.  

 

F. Prediction Fusion  

A fusion technique has been applied to merge results from deep learning (image based) as well as machine learning 

system (symptom based).  As it comprises both visual and verbal inputs, the combined model can deliver more accurate 

as well as reliable results.  
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G. User Interaction and Handling of input  

The user responds to the system by a user-friendly interface by:  

Entering symptoms   

Uploading images   

Choosing your language  

This is inputted into the system and transmitted to the prediction modules.  

 

H. Chatbot Integration  

An AI based chatbot is also integrated to help the users through providing their queries regarding disease, symptoms and 

its measures for prevention in animals in a quick manner. It provides the advanced support to the users.  

 

I. Multilingual Support  

It also has a module for multiple languages which helps the system to translate the output and the chatbot reply into the 

selected language of the user which makes the system even efficient.  

 

J. Doctor Consultation  

The system offers an alternative where users can access animal doctors. The users will be in a position to send predictions, 

symptoms, and images to doctors to get quality advice and confirmation.  

 

K. Result Generation  

Finally, the system gives the output that is made up of:  

• Predicted disease   

• Confidence score   

• Disease description   

• Prevention and precautions.   

Results are presented to be simple and knowledgable.  

  

 
Figure 2: Flow Diagram of Proposed Methodology  

  

 V.  RESULTS AND DISCUSSION  

 

The efficiency of the suggested system of AnimalCare is evaluated with the assistance of the conventional machine 

learning evaluation measurements. The system includes symptom-based prediction model and image-based prediction 

model and the results indicate that the system is effective in terms of its ability to accurately predict animal diseases.  
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A. Experimental Setup  

The data set of training and testing is an animal disease and its symptoms collected in different sources that are publicly 

available. The data is handled and divided into training and test set in the ratio of 80:20.  

Predictions based on symptoms are done through machine learning algorithms such as the Random Forest, Decision Tree 

and Naive Bayes. A Convolutional Neural Network (CNN) is used when analysing images. The training and evaluation 

of the models are done through Python based libraries.  

 

B. Performance Metrics  

The following observations are used to evaluate the system:  

Accuracy: The overall number of correct predictions of the model.  

Precision: How many of the cases we predicted positive are actually true.  

Recall: The self-efficacy to find the real good conditions.  

F1-Score: Harmonic mean between precision and recall.  

 

C. Results of Machine Learning Models  

Model  Accuracy  Precision  Recall  F1-Score  

Random Forest  92%  91%  90%  90.5%  

Decision Tree  88%  87%  86%  86.5%  

Naïve Bayes  85%  84%  83%  83.5%  

In general, the Random Forest (RF)model is the best than the other models. It join multiple models and make it sufficiently 

powerful to learn the complex data.  

 

D. Deep Learning Model Outcomes  

One of the trained CNN models had been classified. It had an accuracy of just below 90%. This proved that it was possible 

for the model to spot the patterns that are associated with the diseases from their visualization.  

 

E. Hybrid Model Performance  

The proposed algorithm uses a prediction merging procedure in order to merge the results from both the deep learning 

model and the machine learning model. The proposed multi-mode approach boosts the systems overall effectiveness.  

• Overall Accuacy: 94%  

• More reliable than using just one model.  

 

F. Discussion  

The experimental results show that the proposed system is correct and trustworthy in forecasting diseases. When both the 

symptom and image-based inputs are used, it is highly likely to enhance the prediction capacity of the system.  

The multi-modal system proposed is more precise and has a superior generalization compared to the traditional methods 

that simply use the data on the available symptoms. Additional features like chatbot chat, multilingual support, and doctor 

consultation also improve usability and practicality.  

 

But even if it was used for the system or not has also been decided by the size and features of data set which under-

balanced data set of small size of data set might be ok. The training data set of image based prediction should be large 

enough.  

  

 VI.  FUTURE WORK  

 

The proposed AnimalCare system has demonstrated promising results in predicting animal diseases using the aid of a 

multi-modal system. Nevertheless, the system has quite a number of areas that it can be further improved and enhance 

its performance and scalability as well as its applicability to real world usage.  

 

Finally, we could improve our system by adding larger and more different datasets which include much more animal 

species and different diseases. It would allow to improve the correctness but also to transfer better the machine learning 

and deep learning models.  
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The other significant improvement is the implementation of the methods of advanced deep learning to detect a disease 

based on the image. More complex models can be applied to enhance the accuracy of detecting diseases on the images 

of animals, in particular, difficult or ambiguous cases.  

 

It is suggested that a mobile application could be built in order to make the system available to farmers and animal 

keepers. Having a mobile application, the user would be able to take pictures and enter symptoms directly into their 

mobiles. This would be more user friendly in the field.  

 

Additionally, IoT-based sensors might be used for recording animal health measures including temperature, movement, 

and behaviour in real-time. This might help in the early detection of a disease.  

 

Live communication and engagement with veterinary specialists through live chat and video conversations. It can be 

increasing the doctor consulting service. This will improve the process and will prove to be full trust. The multilingual 

support system can also be made to include regional languages. This makes it more accessible to a huge range of users.  

In conclusion, the system can be linked with cloud-based systems to provide fast data handling, allow flexibility and 

data storage.  This makes it highly suitable for regular use in medicine and farming.  

  

 VII.  CONCLUSION  

 

This project offers an extremely sophisticated approach to early detection of animal diseases, which will benefit farmers, 

animal health care providers, and doctors in their efforts to meet their customers. To deliver useful disease forecasting, 

the system integrates deep learning and machine learning methods into a multi-modal system that enables individual to 

upload data either by symptom or image.  

 

The proposed system uses machine learning algorithms such as the Random Forest, Decision Tree, and the Naive Bayes 

to perform the task of diagnosing the disease based on symptoms and a Convolutional Neural Network (CNN) to perform 

the task of diagnosing the disease based on images. The overall accuracy and reliability of the system is improved by the 

combination of these models through a prediction fusion approach.  

 

Apart from the prediction uses, the system contains some significant real-world uses, such as multilingual support, AI-

powered chatbot, and a doctor consultation module. These make it more accessible, have more interaction and practical 

use, particularly by farmers in rural and resource limited regions.  

 

The results of the experiment demonstrate that the proposed system is extremely precise and it is even better than the 

traditional one-model solution. That different types of input are integrated, as well as interactive modules, make the 

system more efficient and suitable to be deployed in the real world.  

 

Overall, the proposed AnimalCare system is an intelligent, scalable, and user-friendly approach to animal disease 

predictions and management of animal care. It assists in improving early disease prediction, reduction of economic losses 

in livestock farming and in making better decisions in veterinary care.  
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