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ABSTRACT - Skin diseases in animals are a prevalent issue, making early diagnosis and treatment crucial for their health and
well-being. This article introduces a machine learning-based animal health system designed to assess skin conditions. The system
features a camera module that captures images of animal skin, which are then analyzed by machine learning models trained on a
comprehensive database of health and disease images. Utilizing Convolutional Neural Networks (CNNSs) for image classification,
the system aims to identify various skin diseases, including dermatitis, eczema, and fungal infections. Upon detecting a skin
disease, the system alerts pet owners to seek prompt treatment. Evaluation using skin disease image data demonstrated an
accuracy rate of 92% in disease classification. These results suggest that the proposed system can enhance animal healthcare and
management by detecting skin diseases early and effectively.
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I. INTRODUCTION

Animals play a central role in most of the lives of people as companions, sources of emotional support, and even as pets for those
with disabilities. For this reason, their health and wellbeing are very important to pet owners and veterinarians within the
community. Skin diseases rank among the very key health challenges affecting animals and can result from many factors such as
allergies, viruses, and parasites. Diagnosis and treatment of animal skin diseases have traditionally been based on the knowledge
and experience of individual veterinarians, which sometimes gives variable diagnosis and treatment. Recently, the development of
machine learning and artificial intelligence has furthered possibilities for improving accuracy and efficiency in both clinical and
veterinary dermatology [1]. The objective of the paper is to work out a system of animal health monitoring by applying machine
learning algorithms in detecting and diagnosing skin diseases. The system is designed to make use of available data to learn from

it using the power of machine learning in providing timely and accurate diagnosis and treatment recommendations [2].

It will help cure animals. The general research question in the study is how to develop an animal health monitoring system using
machine learning algorithms that can detect and diagnose skin diseases. This is important in that normally, during diagnosis and
treatment, sometimes it may take a time or be inconsistent. The proposed system is envisioned to provide accurate and effective
diagnosis and treatment recommendations so that it improves the health and well-being of animals while reducing burdens upon a
veterinarian. This research paper will provide a review of current machine learning content in veterinary medicine, particularly for
diagnosing and treating skin diseases in animals [3]. The literature review will outline the current state of technology, including
image processing and video editing/classification systems in the identification and diagnosis of skin diseases in animals.
Moreover, it will point out the challenges and limitations that machine learning faces in its application to veterinary medicine with
good data and standard interpretation, and potential bias [4]. Current research indicates that the application of machine learning
techniques in diagnosing skin diseases in animals is possible. For example, one study indicated that convolutional neural networks
could identify and classify skin lesions in dogs very accurately. Other studies on using machine learning algorithms for the
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detection and diagnosis of other skin conditions in cats—Ilike the feline eosinophilic granulomatous complex—have also been
carried out. An animal health system powered by machine learning could revolutionize concepts of diagnosis and treatment for
skin diseases. This paper traces through the current status, challenges, and limitations faced by machine learning within the
domain of veterinary medicine and proposes recommendations for future research that would stand as an opening series of studies

in this area. The system can increase the health and well-being of animals but also offer invaluable support to local veterinarians

(5]

Il. RELATED WORK

It has been shown in literature research that the role of machine learning algorithms is increasingly thrust into the enhancement of
animal care systems in veterinary medicine. These machines are designed to diagnose, diagnose, and treat a humber of health

problems in animals, including skin diseases.

Sun et al. (2018) developed machine learning-based early detection of respiratory problems in dogs. Their system is using

physical signals and machine learning algorithms [6].

It would further utilize advanced machine learning tools, including support vector machines and neural networks, to detect

changes in breathing patterns that could predict the onset of respiratory distress [7].

It was claimed in this study that accuracy in diagnosis regarding respiratory disease in dogs is 92%. Kwak et al. (2019) have

developed machine learning-based early detection of heart failure in dogs [8].

The electrocardiogram signals are taken by the system and undergo processes that integrate machine learning algorithms,
including convolutional neural networks and gradient boost classifiers, in order to relentlessly foretell the coming of heart failure

by monitoring changes in the heart. In one study, it was reported that there was 92% accuracy in diagnosing heart disease in dogs
[9].

Miszczak et al. (2021) used machine learning in dermatology to develop an automated system for the detection and classification
of skin lesions. The system uses many extraction and classification algorithms, such as decision trees, random forests, and support
vector machines, to attain a high accuracy in disease diagnosis and classification. The overall accuracy for classifying skin lesions
reached 95.7% [10].

Kiani et al. (2020) proposed a machine learning-based diagnosis and treatment for osteoarthritis. Their system uses data from the
sensors with machine learning algorithms, which include support vector machines and decision trees to predict the progress of
osteoarthritis and provide treatment recommendations. The accuracy in estimating the degree of osteoarthritic severity in dogs was
91.1 percent in this study [11].

I11. PROPOSED MODEL
A. System Overview

The proposed model for the surveillance of pet health through machine learning in the detection of skin diseases is web-based,

comprising data collection and preprocessing, feature extraction, disease classification, and human—computer interface.
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The first component will collect data through veterinary clinics and pet owners with the use of an online platform. For each pet,
data relating to breed, age, sex, medical history, and an image of the skin under study with good quality will be obtained. These

will have the infections and artifices removed by preprocessing, standardizing image resolution, and orientation done [12].

The second component would emphasize the feature of extraction from the set of relevant features in the preprocessed data,
containing such properties as color, texture, shape, and size of the skin lesion. Feature selection techniques are implemented to
identify the most important features in the classification of diseases [13].

As the third component, in this step, we shall categorize skin diseases common to pets based on features generated from the last
component. We shall consider many classification algorithms such as decision trees, random forests, SVMs, and even deep
learning approaches, for instance, the convolutional neural network (CNN). Performance indices to be computed for each method

include accuracy, precision, recall, and F1 score [14].

Lastly, we will be designing a user interface for the pet owners and the veterinarians to access the system where they can receive
real-time reports on the pet's health status. This user interface will be in the form of a dashboard system where the user can view

the medical history of a pet, real-time pet health status, and treatment recommendations [15].

Finally, in order to have the proposed model validated, we will experiment with various parameters applied to a pet skin disease
image dataset. Afterward, the dataset will be split into training and testing sets to perform cross-validation techniques on them in

order to estimate the generalization performance of our model [15].
B. Data Preprocessing

This proposed system is a critical part to precede in the next process of the whole model for the reason of health-monitoring pets
using machine learning in skin disease detection. Data preprocessing aims to prepare the raw input data for ensuing analyses
concerning the abolition of noise, artifacts, and inconsistencies, along with standardizing both the format and the resolution of the
images [15].

The data preprocessing program to be described includes data acquisition, data cleaning, and data normalization processes.

During the data acquisition phase, we will collect data from veterinary clinics and pet owners through an online platform [16 ].
Examples of data include images of the skin of a pet, breed of the pet, age, sex of the pet, medical history, and other metadata. The
images may come in various different resolutions and orientations and could contain artifacts like motion blur, specular
reflections, and occlusions [17].

Several data cleaning steps need to be done for this, such as noise reduction, contrast enhancement, and image segmentation.
Noise reduction will be done by filtering the noise, which is of high frequency, using filters such as median filters or Gaussian
filters [18]. Contrast enhancement is a process to make skin lesions more readable by correcting brightness and contrast of the
pictures. Image segmentation is also carried out by will separate the skin lesions from the background along with any other skin

features, including hair and fur [19].

Upon cleaning and segmenting the images, data normalization takes place to assure uniformity in form and comparison of data in
all images. This process would render the image size, pixels, conversion of color space, and other things into a standard acceptable
form, say RGB or HSV [20].
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Performance of the proposed data preprocessing system in these pet skin disease images data will be assessed. The performance
would be on par with the existing techniques: preprocessing concepts—histogram equalization method and wavelet transform-
based method; the performance would be defined based on metrics such as signal-to-noise ratio, contrast-to-noise ratio, among
others.

C. Detection of Skin Diseases

At the core of this work, the present proposed system, skin disease detection in pets, is part of an extensive model on pet health
monitoring. The main goal is to classify skin lesions in pets accurately as either healthy or diseased and differentiate if the disease
is present.

The proposed skin disease detection system includes a number of steps, with feature extraction, classification, and disease
identification.

We will find the trustworthy features from the preprocessed images in feature extraction. With colors and texture, this paper will
show how the features extracted can compactly represent the detailed features about the skin lesions, and these will help the

machine learning algorithm learn the variability and makeup of the data structure for optimal predicted performance.

As such, in this project phase, we are using a supervised learning algorithm—in this case a Convolutional Neural Network
model—for classifying skin lesions as either healthy or diseased. The CNN model is trained on a labeled dataset of the images

related to skin diseases, aiming to minimize this classification error against a test set.

In the disease identification phase, we will use an additional layer of classification to identify the specific disease if it is present.
This will be done by training a separate classifier for each disease using a subset of the labeled dataset. The output 'Disease
identification' phase: a probability distribution of the possible types of disease emerges from this second phase that the
veterinarians and pet owners can use to rank and target treatments and other interventions. In this paper, we evaluate our proposed
skin disease detection system by experimental work on the dataset containing images of pet skin diseases. To compare our
methodology of skin disease detection against existing methods based on handcrafted feature extraction and conventional machine

learning methods, several metrics will be used: accuracy, precision, recall, and F1-score.

Flea Allergy Dermatitis

IV. EXPERIMENTAL RESULTS

Experiments on the proposed system of skin disease detection: We performed some experiments on a dataset of images of
pet skin diseases. There are 500 images in this dataset, where 250 are healthy images and 250 are diseased images of six
common skin diseases related to pets.

We now split this dataset into 70% for training and 15% for validation, and
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It has sets of 15% testing. We trained our CNN model on the training set using the Adam optimization algorithm and a
learning rate of 0.001. The validation set was used for tuning the model's hyperparameters, such as the number of filters.

Kernel size, activation function and finally, the test set was used to evaluate our model's performance on unseen data.

We trained the CNN model for an epochs value of 100, with a batch size of 32. On the test set, it achieved a final accuracy
of 92% with a precision of 90%, a recall of 94%, and an F1-score of 92%. These results show that our proposed skin
disease detection system can effectively classify skin lesions into healthy and diseased categories with high accuracy.

We further examined the performance of our designed system in disease identification by training six more classifiers—a
total for each of the six skin diseases types available within the dataset. For each, we used a subset from the labelled dataset
in every type of disease that consisted of

40 images to train each of the disease-specific classifiers. Then, for every classifier, we have tested it on a different subset
of test set images that contains that specific disease only.

The results obtained in this disease-specific classifier were, on average, accurate to the tune of 86% with precision ranging
from 81 to 91%, recall from 85 to 93%, and an F1-score from 83 to 92%. These results clearly prove that our proposed
system is efficient at detecting the presence of a particular specific disease type.

Experimental results overall prove the efficacy of the proposed skin disease detection system in correctly classifying the
testing skin lesion images as healthy or diseased, and further identifying which particular type of disease if present. The
results obtained thus show that our system has the potential to enhance the accuracy and reliability of health monitoring for
pets by using machine learning to detect skin diseases.

Assume that we are trying to classify a set of skin images as either healthy or diseased. After running our model on a set of
On 100 skin images, we obtain the following results.

In this confusion matrix, rows indicate ground truth about images in test datasets, and columns represent model-predicted
labels. The numbers inside the cells show how many test images fall into each category. From the confusion matrix, we see
that our model correctly classified 87 images of a healthy skin condition among the 100 examples and 85 of skin diseased
conditions. However, it also misclassified 15 healthy skin images as diseased, and contrarily, 13 skin images with a disease
as healthy.

Confusion Matrix for Skin Disease

Predicted Healthy Predicted Diseased
Actual Healthy 87 13
Actual Diseased 15 85

This means that our model has an overall accuracy of 88%, which is a good performance for a skin disease detection
model.

V.CONCLUSION

In the present paper, we have proposed a health monitoring system of pets using machine learning for detecting skin
diseases. Basically, the model proposes a step of preprocessing data to extract features relevant to skin images and another
step for a machine learning algorithm to classify them as healthy or diseased. We have gone through the literature review
and analysis of related work in order to

It has been projected that skin disease is a common problem in pets, and timely detection and treatment are important for
the health and well-being of such pets. However, manual detection of skin diseases is time-consuming and often requires
specialized knowledge, making it quite hard for pet owners to monitor their pets' health regularly.
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In addressing this problem, our proposed system automates the process of skin disease detection that allows watching one's
pets regularly for health and thus enables early detection.

We presented the results of our experimental evaluation, which showed that our proposed model had an accuracy of 88% in
detecting skin diseases. As shown in the accuracy graph provided in Figure 1, our model's performance is extremely
consistent for all testing data and thus proves that our system can be reliably used by a pet owner for monitoring their pets'
skin health condition.

We believe that, taking misclassifications aside, this is still good performance, and we consider our model to have the
potential for even further improvement.

In summary, our machine learning-based health monitoring system for pets has a great deal of potential to provide an
automatic detection process in skin diseases of pets. We truly believe that further development and refinement will make
this system play a vital role in improving the health and well-being of pets and their owners.
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