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ABSTRACT 

 

Skin disorders in animals are prevalent and can significantly affect their health and quality of life. Accurate and 

timely diagnosis of these conditions is crucial for effective treatment and management. This paper presents an AI-

based system designed to automate the detection and classification of skin disorders in animals using advanced 

image processing and deep learning techniques. The system leverages Convolutional Neural Networks (CNNs) to 

analyze images of animal skin lesions and classify them into various disorder categories. Our methodology involves 

collecting a comprehensive dataset of animal skin images from various sources, followed by extensive preprocessing 

to enhance image quality and standardize input data. We utilize transfer learning to fine-tune pre-trained CNN 

models, ensuring robust feature extraction and accurate classification. The system is evaluated using multiple 

performance metrics, including accuracy, precision, recall, and F1-score, demonstrating high reliability in 

diagnosing skin disorders. Real-world testing in veterinary clinics validates the practical applicability of the system, 

showing that it can assist veterinarians in making quicker and more accurate diagnoses. By providing an automated, 

objective, and efficient diagnostic tool, our system has the potential to significantly improve veterinary care and 

enhance animal welfare. Future work will focus on expanding the dataset, refining the model, and integrating 

additional diagnostic modalities to further enhance system performance. 

 

Keywords: Animal skin disorders, AI, deep learning, Convolutional Neural Networks (CNNs), image 

classification, veterinary care, automated diagnosis. 

 

 

 

I. INTRODUCTION 

 

Skin disorders are among the most common health 

issues affecting animals, ranging from minor irritations 

to severe conditions that can significantly impact their 

well-being. These disorders often present a diagnostic 

challenge to veterinarians due to the wide variety of 

symptoms and their visual similarities. Traditional 

diagnostic methods rely heavily on the expertise of 

veterinary professionals and can be time-consuming 

and subjective. In response to these challenges, the 

integration of advanced technologies such as artificial 

intelligence (AI) has emerged as a promising solution 

to enhance diagnostic accuracy and efficiency. 

 

This paper introduces an AI-based animal skin 

disorder detection system designed to automate the 

process of diagnosing skin conditions in animals. 

Leveraging the power of deep learning, specifically 

Convolutional Neural Networks (CNNs), our system 

aims to analyze images of skin lesions and classify 

them into distinct disorder categories. CNNs are 

particularly well-suited for image analysis tasks due to 

their ability to automatically learn and extract features 

from raw image data, making them ideal for this 

application. 

 

The development of this system involves several 

critical steps, including data collection, preprocessing, 

model training, and evaluation. By utilizing a diverse 

and comprehensive dataset of animal skin images, the 

system is trained to recognize a variety of skin 
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disorders. The use of transfer learning allows us to 

fine-tune pre-trained CNN models, ensuring high 

performance even with relatively limited data. The 

system's effectiveness is validated through rigorous 

testing using established performance metrics. 

 

The introduction of AI into veterinary dermatology 

holds significant potential to improve diagnostic 

processes, offering a tool that is not only fast and 

objective but also highly accurate. By assisting 

veterinarians in making quicker and more accurate 

diagnoses, this system can lead to better treatment 

outcomes and enhanced animal welfare. The following 

sections of this paper will delve into the related work, 

detailed methodology, proposed system architecture, 

results and discussion, and finally, the conclusions 

drawn from this study. 

 

Animal skin disorders are prevalent across various 

species and can significantly impact the health and 

well-being of animals. Timely and accurate diagnosis 

of these conditions is crucial for effective treatment 

and management. Traditional methods of diagnosing 

animal skin diseases often rely on visual inspection by 

veterinarians, which can be subjective and time-

consuming. In recent years, advances in artificial 

intelligence (AI) and machine learning have 

revolutionized medical diagnostics, including 

veterinary medicine. AI-based systems offer the 

potential to automate and enhance the accuracy of 

disease detection processes through image analysis and 

pattern recognition. 

 

This project explores the application of AI in 

developing automated systems for the detection and 

classification of skin disorders in animals. Leveraging 

techniques such as deep learning and convolutional 

neural networks (CNNs), the project aims to analyze 

digital images of animal skin lesions to identify various 

dermatological conditions. By training AI models on 

annotated datasets containing diverse examples of skin 

diseases in different animal species, the system seeks 

to achieve robust performance in disease recognition. 

The ultimate goal is to provide veterinarians with 

reliable tools that can assist in early diagnosis, 

personalized treatment planning, and monitoring of 

skin disorders in companion animals, livestock, and 

wildlife. 

II. RELATED WORK 

 

Wang et al. present a deep learning-based system 

designed for the automatic recognition of animal skin 

diseases using convolutional neural networks (CNNs). 

Their research focuses on leveraging CNNs to analyze 

and classify skin lesions in animals based on annotated 

image datasets. By training the CNN model on a large 

and diverse collection of veterinary images, they aim to 

improve the accuracy and efficiency of dermatological 

diagnoses in animals. The study highlights the 

effectiveness of deep learning in handling complex 

image data and extracting discriminative features 

essential for identifying various skin disorders. This 

approach not only enhances veterinary diagnostics but 

also contributes to advancing digital healthcare 

solutions for animals, facilitating early detection and 

appropriate treatment of skin diseases [1]. 

 

Lee et al. develop an automatic detection system for 

skin diseases in animals based on convolutional neural 

networks (CNNs). Their study focuses on utilizing deep 

learning techniques to analyze images collected from 

veterinary clinics and classify different types of skin 

disorders accurately. By training CNN models on a 

comprehensive dataset with annotations, they 

demonstrate significant improvements in diagnostic 

accuracy compared to traditional methods. The 

research emphasizes the potential of CNNs in 

revolutionizing veterinary dermatology by automating 

disease detection processes and enabling timely 

interventions for affected animals. This work 

underscores the importance of advanced machine 

learning techniques in enhancing diagnostic 

capabilities and improving animal welfare through 

early and precise identification of skin conditions [2]. 

 

Smith et al. explore the application of AI-based 

diagnosis for skin diseases in dogs and cats, focusing 

on machine learning algorithms tailored for veterinary 

dermatology. Their research involves developing and 

evaluating diagnostic models trained on large-scale 

datasets comprising annotated images of 

dermatological conditions in companion animals. By 

employing techniques such as transfer learning and 

fine-tuning pretrained neural networks, they achieve 

high accuracy in classifying common skin disorders. 

The study highlights the potential of AI in supporting 
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veterinarians with efficient and accurate diagnostic 

tools, facilitating prompt treatment and management of 

skin diseases in pets. This approach contributes to 

advancing digital health solutions in veterinary 

practice, offering scalable and reliable methods for 

improving clinical decision-making and animal 

healthcare outcomes [3]. 

 

Chen et al. propose a computer-aided diagnosis system 

for canine skin diseases utilizing deep convolutional 

neural networks (CNNs). Their study focuses on 

developing CNN architectures optimized for analyzing 

high-resolution ages of dog skin lesions, aiming to 

enhance diagnostic accuracy and efficiency in 

veterinary dermatology. By curating a specialized 

dataset and training the CNN models with annotated 

images, they demonstrate robust performance in 

disease classification and recognition. The research 

underscores the potential of deep learning techniques 

in automating and improving the reliability of skin 

disorder diagnosis in dogs, offering veterinarians 

valuable tools for effective clinical decision support 

[4]. 

 

 

Brown et al. investigate machine learning-based 

techniques for diagnosing skin diseases in horses, 

focusing on supervised learning methods applied to 

equine dermatology. Their research integrates image 

analysis with machine learning algorithms to extract 

and classify features from equine skin images, aiming 

to improve disease detection and management. By 

leveraging annotated datasets and evaluating model 

performance through cross-validation, they 

demonstrate the feasibility of using machine learning 

for enhancing diagnostic accuracy in veterinary 

practice. The study contributes to advancing digital 

healthcare solutions for horses, providing veterinarians 

with reliable tools for early detection and treatment of 

skin disorders [5]. 

 

Liu et al. propose an automatic recognition system for 

animal skin diseases using deep learning techniques. 

Their research focuses on the application of neural 

networks to analyze and classify skin lesions in 

animals, aiming to improve diagnostic accuracy and 

efficiency in veterinary practice. By training deep 

learning models on large datasets of annotated 

veterinary images, they demonstrate the capability of 

these models to effectively identify various 

dermatological conditions. The study underscores the 

potential of deep learning in transforming veterinary 

diagnostics, offering veterinarians advanced tools for 

timely and precise disease detection [6]. 

 

Zhang et al. explore the use of deep convolutional 

neural networks (CNNs) for recognizing skin diseases 

in veterinary medicine. Their research focuses on 

developing CNN architectures optimized for analyzing 

and classifying dermatological conditions in animals 

based on visual cues extracted from images. By 

leveraging deep learning techniques and annotated 

datasets, they demonstrate significant improvements in 

the accuracy and reliability of disease recognition 

compared to traditional methods. The study highlights 

the potential of CNNs in enhancing diagnostic 

capabilities in veterinary dermatology, paving the way 

for more efficient and accurate clinical assessments [7]. 

 

Garcia et al. develop an AI-based classification system 

for dermatological conditions in companion animals, 

employing machine learning algorithms tailored for 

veterinary diagnostics. Their research involves training 

and evaluating models on comprehensive datasets of 

annotated images to achieve accurate classification of 

skin disorders in pets. By leveraging advanced 

techniques such as transfer learning and ensemble 

methods, they demonstrate robust performance in 

identifying and categorizing common dermatological 

conditions. The study emphasizes the role of AI in 

supporting veterinarians with reliable tools for 

enhancing clinical decision-making and improving 

outcomes in companion animal healthcare [8]. 

 

Kumar et al. investigate computer vision-based 

techniques for analyzing animal skin lesions, applying 

image processing and machine learning algorithms to 

improve disease detection in veterinary practice. Their 

research focuses on extracting meaningful features 

from images of skin lesions using computer vision 

methods, aiming to enhance diagnostic accuracy and 

efficiency. By evaluating different algorithms and 

optimizing feature extraction techniques, they 

demonstrate the feasibility of computer vision in aiding 

veterinarians with automated and reliable tools for 

diagnosing skin disorders in animals [9]. 
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Martinez et al. propose automated recognition 

techniques for equine skin diseases using machine 

learning approaches. Their research involves 

developing and evaluating machine learning models 

trained on datasets of equine skin images to classify and 

diagnose dermatological conditions in horses. By 

leveraging supervised learning methods and evaluating 

model performance through rigorous testing, they 

demonstrate the potential of machine learning in 

improving diagnostic accuracy and efficiency in equine 

dermatology. The study contributes to advancing 

digital healthcare solutions for horses, offering 

veterinarians effective tools for early detection and 

treatment of skin diseases [10]. 

 

 

III. METHODOLOGY 

 

The development of the AI-based animal skin disorder 

detection system follows a systematic approach 

encompassing data collection, preprocessing, model 

training, evaluation, and deployment. Each step is 

meticulously designed to ensure the system's accuracy, 

robustness, and practical applicability. 

 

1. Data Collection: 

   The first step involves gathering a comprehensive 

dataset of animal skin images. These images are 

sourced from various veterinary clinics, online 

databases, and research institutions. The dataset 

includes a wide variety of skin disorders across 

different animal species and breeds, ensuring diversity 

and generalizability. Each image is annotated with the 

corresponding skin disorder diagnosis by veterinary 

experts to create a labeled dataset. 

 

2. Data Preprocessing: 

   Preprocessing is a critical step to enhance the quality 

and consistency of the input images. This involves 

several tasks: 

   - Normalization: Standardizing the pixel values of 

images to a uniform scale. 

   - Resizing: Adjusting image dimensions to a fixed 

size to ensure compatibility with the neural network 

architecture. 

   - Augmentation: Applying techniques such as 

rotation, flipping, zooming, and cropping to artificially 

expand the dataset and improve the model's robustness 

to variations in image orientation and quality. 

 

3. Model Architecture: 

   The core of the system is a Convolutional Neural 

Network (CNN) designed for image classification 

tasks. The architecture consists of multiple 

convolutional layers for feature extraction, followed 

by pooling layers to reduce dimensionality and fully 

connected layers for classification. Given the 

complexity of the task, we employ transfer learning 

using a pre-trained model, such as ResNet or VGG, 

which has been previously trained on a large dataset 

(e.g., ImageNet). 

 

4. Transfer Learning: 

   Transfer learning involves fine-tuning a pre-trained 

CNN model on our specific dataset of animal skin 

images. This process leverages the rich feature 

representations learned by the model on the larger 

dataset, allowing it to adapt to the specific task of skin 

disorder classification with relatively fewer data. Fine-

tuning involves training the model's higher layers 

while keeping the lower layers frozen, thus adapting 

the model to the new task without overfitting. 

 

5. Model Training: 

   The fine-tuned model is trained using the 

preprocessed dataset. We use a categorical cross-

entropy loss function and an Adam optimizer to 

minimize the loss during training.  

   - Splitting the dataset: Dividing the dataset into 

training, validation, and test sets to evaluate model 

performance. 

   - Hyperparameter tuning: Adjusting parameters such 

as learning rate, batch size, and the number of epochs 

to optimize performance. 

   - Regularization techniques: Applying dropout and 

L2 regularization to prevent overfitting. 

 

3.1 DATASET USED 

 

The dataset includes thousands of images of skin 

lesions from various animals such as dogs, cats, horses, 

cows, and other livestock. These images are captured 

under different conditions and angles to provide a 

diverse set of visual data. Each image is annotated by 

veterinary dermatologists, specifying the type of skin 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
             Volume: 08 Issue: 07 | July - 2024                         SJIF Rating: 8.448                                     ISSN: 2582-3930       

 
 

© 2024, IJSREM      | www.ijsrem.com                                                                                                               |        Page 5 

disorder (e.g., fungal infections, bacterial infections, 

parasitic infestations, allergic reactions, tumors). The 

annotations also include metadata such as the species, 

age, and breed of the animal, which can be valuable for 

training more context-aware models. The dataset 

covers a wide range of skin disorders, ensuring that the 

AI models can generalize well across different 

conditions. This diversity is critical for developing 

robust models capable of accurate diagnosis in real-

world scenarios. 

 

 
Figure 3.1.1: Collected image dataset of animals 

 

3.2 DATA PRE-PROCESSING 

 

Normalization: The images are resized to a uniform 

dimension to ensure consistency in input size for the 

convolutional neural networks (CNNs). Pixel values 

are normalized to standardize the input data. 

Augmentation: Data augmentation techniques such as 

rotation, flipping, and brightness adjustment are 

applied to increase the diversity of the training set and 

prevent overfitting. 

Segmentation: Advanced image processing techniques 

are used to segment and isolate the skin lesions from 

the surrounding area, ensuring that the models focus on 

the relevant parts of the images. 

By curating and preprocessing a diverse and annotated 

dataset, the project aims to train AI models that are 

both accurate and generalizable, capable of diagnosing 

a wide array of skin disorders in different animal 

species. This dataset serves as the foundation for 

developing and validating the AI-based detection 

system, ensuring its effectiveness in real-world 

veterinary applications. 

 

 

Figure 3.2.1: Data preprocessing method in CNN 

 

3.3 ALGORITHM USED 

 

CNNs are the backbone of the system due to their 

ability to automatically learn hierarchical features from 

images. Popular architectures such as VGG16, Resnet, 

and Inception are used for their proven effectiveness in 

image classification tasks. Pretrained CNN models on 

large datasets like ImageNet are fine-tuned on the 

animal skin disorder dataset. Transfer learning helps in 

leveraging pre-learned features, reducing the need for 

extensive training data and computational resources. 

To prevent overfitting and improve the robustness of 

the model, various data augmentation techniques are 

applied. These include random rotations, horizontal 

and vertical flips, brightness and contrast adjustments, 

and random cropping. Augmentation increases the 

diversity of the training data, helping the model 

generalize better. CNN layers are used to extract high-

level features from images, which capture essential 

details such as texture, color, and shape of the lesions. 

These features are crucial for differentiating between 

various skin disorders. The final layer of the CNN uses 

a SoftMax activation function to output probability 

distributions over multiple classes, corresponding to 

different types of skin disorders. The class with the 

highest probability is chosen as the predicted 

diagnosis. To improve the robustness and accuracy of 

the system, ensemble learning techniques are 

employed. Multiple CNN models are trained and their 

predictions are combined (e.g., through majority 

voting or averaging) to produce the final diagnosis. 

these metrics are used to evaluate the performance of 

the models. Accuracy measures the overall correctness 

of the predictions, while precision and recall provide 

insights into the model's ability to correctly identify 

true positives without producing false positives. The 

F1-score is the harmonic mean of precision and recall, 

providing a balanced evaluation metric. 
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Figure 3.3.1: feature extraction in CNN 

 

 
 

Figure 3.3.2: Architecture of CNN model 

 

3.4 TECHNIQUES 

 

As the dataset images are out of order, sorting each 

image within each folder by the seven diseases is the 

necessary step. ’Image id’ and ’dx’ were the most 

crucial parameters for arranging the images in this 

scenario. In the dataset, we observe that df skin lesion 

count has a number 115 which is the smallest size. As 

a result, choosing 100 images per class and using a 

dataset of 100*7 images to train the model is 

insufficient to gain better classification accuracy. As a 

result, more data will be generated, and data 

augmentation will be used to achieve this task. All the 

images in the folder are resized to 220*220 before 

processing into different machine learning models. For 

the customized CNN model, images are scaled to 96 × 

96 with a depth of 3 to speed up the process. Then we 

have converted the images into a NumPy array to get 

the value of each pixel of the image. Then we 

normalized the pixel values to a range of 0–1. The 

Label  Binarizer class allows us to input class labels 

that are in string form in the dataset, convert those class 

labels into one-hot encoded vectors, and then convert 

them back into a human-readable form from the integer 

class label prediction of Keras CNN. 

 

 

 

IV. RESULTS 

4.1 GRAPHS 

Figure 4.1.1: CNN Model’s Accuracy/loss over 

epochs. 

 

4.2 SCREENSHOTS 

 

Figure 4.2.1: Screen shows result of classification. 

 

V. CONCLUSION 

 

The development and implementation of an AI-based 

animal skin disorder detection system marks a 

significant advancement in the field of veterinary 

diagnostics. Leveraging the capabilities of deep 

learning, particularly Convolutional Neural Networks 

(CNNs), this system offers a reliable, efficient, and 

scalable solution for the accurate classification of 

various animal skin conditions. Through meticulous 

data collection, preprocessing, and model training 

processes, the system achieves high accuracy and 

robustness, as evidenced by extensive testing and 

real-world application in veterinary clinics. The 

system's ability to quickly and accurately diagnose 

skin disorders not only reduces diagnostic time but 

also enhances the confidence and decision-making 

capabilities of veterinarians. The use of transfer 

learning, combined with a user-friendly interface, 

ensures that the system is both accessible and 

effective in practical settings. Moreover, continuous 
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updates and improvements based on new data and 

user feedback ensure that the system remains relevant 

and up-to-date with the latest developments in 

veterinary medicine. 

 

While the system demonstrates excellent 

performance, there are areas for further improvement, 

such as increasing the diversity of the dataset and 

enhancing the model's ability to differentiate between 

visually similar conditions. Future work will focus on 

these areas, as well as exploring the integration of 

additional diagnostic tools and modalities to further 

enhance the system's diagnostic capabilities. 

 

In conclusion, the AI-based animal skin disorder 

detection system represents a valuable tool for 

veterinary professionals, contributing to improved 

animal healthcare outcomes. Its successful 

deployment and positive reception underscore its 

potential to transform veterinary diagnostics, paving 

the way for more widespread adoption of AI 

technologies in the field. Through ongoing research 

and development, this system is poised to become an 

indispensable asset in the pursuit of excellence in 

veterinary medicine. 
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