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 This research focuses on the development of a prediction model. 
Condition animals use Support Vector Machine (SVM) and K-nearest 
neighbors (KNN) algorithms. In animal husbandry and health animals, 
the ability to monitor and analyze condition health in real-time animal 
monitoring is essential to ensure welfare and productivity. Animals. The 
SVM and KNN algorithms were selected Because of their advantages in 
classification and regression tasks. The dataset used covers various health 
parameters for animals, such as temperature body, heart, diet, daily 
activity, and health data historical. This study shows that SVM and KNN 
algorithms are very accurate high in predicting the condition of healthy 
animals, with SVM achieving an accuracy of 97.63% and KNN achieving 
an accuracy of 97.16%. This prediction model allows detection early 
detection of health problems in animals so that the breeder and doctor 
animals can take action preventive and curative more quickly. The results 
of this study indicate that The combination of SVM and KNN can provide 
better predictions. Accurate and reliable, which ultimately will increase 
the health and well-being of animals. 
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1. Introduction  
 
In today's technological era, success in animal husbandry and animal health is greatly influenced by 
the ability to monitor and analyze animal health conditions in real-time. Animal health is a critical 
factor that determines the productivity, welfare, and economic value of the animal. However, farmers 
and veterinarians still face challenges in detecting and diagnosing animal diseases early. Therefore, 
innovative technology-based solutions are needed to improve the accuracy and efficiency of animal 
health condition prediction. 

Advances in information and computing technology have opened up great opportunities in 
various fields, including animal husbandry and animal health. Predictive analysis of animal conditions 
is one of the important applications that helps farmers and veterinarians monitor animal health more 
effectively and efficiently. By using machine learning algorithms such as Support Vector Machine 
(SVM) and K-Nearest Neighbors (KNN), the prediction of animal health conditions can be done with 
a high level of accuracy. 

https://creativecommons.org/licenses/by-nc/4.0/
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Support Vector Machine (SVM) is an effective algorithm for classification and regression, 
working by finding the optimal hyperplane that separates data into different classes. In the context of 
animal condition prediction, SVM can be used to analyze animal health data, such as body 
temperature, heart rate, and eating patterns, to predict the likelihood of certain diseases or conditions. 

K-Nearest Neighbors (KNN) is an algorithm that works by finding several nearest data points 
(neighbors) of the data to be classified or predicted. KNN uses information from these nearest 
neighbors to predict the value or class of new data. In predictive analysis of animal conditions, KNN 
can be used to identify health patterns that are similar to previous cases, allowing early detection of 
health problems. 

This study aims to develop a prediction model for animal conditions by combining SVM and 
KNN algorithms, which is expected to improve the accuracy and reliability of predictions. With the 
right prediction model, farmers and veterinarians can take preventive and curative actions faster, 
thereby improving animal health and welfare. 

The use of SVM and KNN in the predictive analysis of animal conditions offers several 
advantages. SVM can handle high-dimensional and non-linear data, while KNN has advantages in 
simplicity and interpretability. The combination of these two algorithms is expected to produce a more 
accurate and reliable prediction model. By analyzing animal health data such as body temperature, 
heart rate, diet, and daily activity, this model can predict the likelihood of certain diseases or 
conditions with a high degree of accuracy. 

The results of this study are expected to help farmers and veterinarians in early detection, 
providing better care, and improving animal welfare. Through a data-based and technology-based 
approach, we can take a step forward in the world of animal health and farming that is smarter and 
more effective. 
 
2. Research Methodolgy 
1. Support Vector Machine (SVM) for Animal Condition Prediction 

Support Vector Machine (SVM) is one of the most effective machine learning algorithms in 
classification and regression tasks. SVM works by finding the optimal hyperplane that separates the 
data into different classes with the largest margin. This margin is the shortest distance between the 
hyperplane and the nearest data point of both classes. In the context of animal condition prediction, 
SVM can be used to analyze various animal health parameters and predict the likelihood of certain 
diseases or health conditions. 
a. Basic Principles of SVM 

A line in two-dimensional space or a surface in multidimensional space that separates data into 
two distinct classes. The distance between the hyperplane and the nearest data point of each class. 
SVM attempts to maximize this margin, meaning the hyperplane chosen will provide the best 
separation between the classes of data. 

b. Support Vector Machine 
The data point closest to the hyperplane plays an important role in determining the position and 
orientation of the hyperplane. Only support vectors affect the formation of the hyperplane, while 
other data points have no direct influence. The technique used by SVM to handle data that cannot 
be separated linearly. The kernel trick maps data from a low-dimensional space to a higher-
dimensional space, where the data can be separated linearly. Some types of kernels that are often 
used are linear, polynomial, radial basis function (RBF), and sigmoid. 

Animal health data such as body temperature, heart rate, diet, daily activity, and medical 
examination results are collected and processed for analysis. The collected data must be normalized 
and cleaned from missing values or outliers. Feature engineering is also performed to extract relevant 
features from the raw data. The most appropriate kernel is selected based on the characteristics of the 
data. RBF kernel is often used for non-linear data with many features. The dataset is divided into 
training data and testing data. The SVM model is trained using the training data, where the optimal 
hyperplane is found to separate the data classes. 
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Once the model is trained, it is tested on test data to evaluate its performance. The evaluation 
is done using metrics such as accuracy, precision, recall, and F1-score. The trained SVM model is used 
to predict the health condition of a new animal. Based on the given health parameters, the model 
predicts whether the animal is healthy or has a particular health condition. The results of this 
prediction can be used by farmers or veterinarians to take necessary preventive or curative actions. 

SVM is known to have high accuracy in classification tasks, especially when using the 
appropriate kernel. SVM can handle data with many features and high dimensions, making it suitable 
for complex animal health analysis. With the use of kernels, SVM can handle data that is not linearly 
separable, providing flexibility in various types of data. Applying SVM to animal condition prediction 
is expected to help in the early detection of health problems, improve efficiency in animal health 
management, and ultimately improve animal welfare. 

 
2. K-Nearest Neighbors (KNN) for Animal Condition Prediction 

K-Nearest Neighbors (KNN) is one of the simplest and easiest to understand machine learning 
algorithms. This algorithm falls into the lazy learning category, where the learning process is done 
instantly without an explicit model being created during the training phase. KNN is used for 
classification and regression tasks and works on the principle that similar objects are close to each 
other. 
a. Basic Principles of KNN 

The KNN algorithm finds several nearest neighbors (k) of a data point to be classified or predicted. 
These neighbors are identified based on their distance in the feature space. Euclidean distance is 
the most commonly used distance metric to measure the proximity between two data points in a 
dimensional space. In classification, KNN assigns a class to a new data point based on the majority 
class of its nearest neighbors. For example, if k=5 and three out of the five nearest neighbors are 
of class A, then the new data point will be classified as class A. In regression, KNN predicts a value 
by taking the average of the values of its nearest neighbors. 

b. Parameter K 
Choosing the right k value is critical in KNN. Too small a k value can make the model too sensitive 
to noise (overfitting), while too large a k value can obscure important patterns in the data 
(underfitting). Animal health data, such as body temperature, heart rate, diet, daily activity, and 
medical examination results are collected for analysis. The collected data must be normalized and 
cleaned from missing values or outliers. Feature engineering is also performed to extract relevant 
features from the raw data. 

Determine the optimal k value by cross-validating the training data. The k value that gives the 
best performance on the training data will be used for prediction. The dataset is divided into a training 
set and a testing set. The KNN model is trained on the training data, where new data points are 
classified or predicted based on their nearest neighbors in the feature space. After the model is trained, 
it is tested on the testing data to evaluate its performance. Evaluation is done using metrics such as 
accuracy, precision, recall, and F1-score. 

The trained KNN model is used to predict the health condition of new animals. Based on the 
given health parameters, the model will predict whether the animal is healthy or has a certain health 
condition. The results of this prediction can be used by farmers or veterinarians to take necessary 
preventive or curative actions. KNN is an easy-to-implement and easy-to-understand algorithm, 
making it a good choice for initial analysis. KNN does not make explicit assumptions about the data 
distribution, so it can be used for a wide range of data types. KNN can be used for both classification 
and regression tasks, making it flexible in a variety of applications. Applying KNN to animal condition 
prediction is expected to help in the early detection of health problems, improve efficiency in animal 
health management, and ultimately improve animal welfare. 
1. Data Collection 

Collect data from veterinary clinics, animal health records, and sensors (such as wearables) to 
build a comprehensive dataset. Key variables include vital signs (e.g., temperature, heart rate), 
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behavioral patterns, food intake, and historical health records. Data quality by handling missing values, 
removing duplicates, and normalizing the data. This step may also involve feature extraction to select 
the most relevant features for prediction. 
2. Feature Selection 

Correlation analysis to identify the most significant features associated with animal health 
conditions. Remove irrelevant or redundant features to reduce dimensionality and improve model 
performance. 
3. Model Development 

Combine Support Vector Machine (SVM) and K-Nearest Neighbors (KNN) algorithms to build 
a hybrid model. SVM is effective for handling high-dimensional data and non-linear relationships, 
while KNN provides simplicity and interpretability. Split the dataset into training and testing sets, 
usually in an 80-20 or 70-30 ratio, to evaluate the model's performance on unseen data. Use grid search 
or random search to optimize the hyperparameters of the SVM and KNN models. For SVM, adjust 
parameters such as kernel type, C (regularization), and gamma. For KNN, adjust the number of 
neighbors (k) and distance metric. 
4. Model Training 

Train the SVM and KNN models separately on the training data. Then, combine their 
predictions using ensemble techniques, such as weighted voting or stacking, to improve the overall 
accuracy. Perform k-fold cross-validation to ensure the robustness and generalization of the hybrid 
model. This technique helps reduce overfitting and provides more reliable estimates of model 
performance. 
5. Model Evaluation 

Evaluate model performance using metrics such as accuracy, precision, recall, F1-score, and 
area under the receiver operating characteristics curve (AUC-ROC). Compare the performance of the 
hybrid model with baseline models (e.g., using only SVM or KNN individually) to demonstrate their 
effectiveness. 
6. Implementation and Monitoring 

Integrate the trained hybrid model into a real-time animal health monitoring system. This 
system can be used by veterinarians and farmers to predict and diagnose health conditions 
immediately. Develop an easy-to-use interface that allows users to input data and receive predictions 
and recommendations. Ensure the interface is accessible to users with varying levels of technical 
expertise. Continuously monitor the model’s performance in the real world. Regularly update the 
model with new data to maintain its accuracy and relevance. Provide ongoing support and 
troubleshooting for users. 

 
3. Results and Discussion  
The data set for predicting the conditioned animal covers notes of complete health such as 
temperature body, beat heart, diet, level activities, and health data historical. This comprehensive data 
set allows implementation algorithm advanced machine learning such as SVM and KNN, which aim to 
predict potential health problems accurately and provide insight valuable for care proactive animals. 

 
Table 1. Condition Dataset Animal 

 Animal Name Symptoms1 Symptoms1 Symptoms1 Symptoms1 Symptoms1 Dangerous 

0 Dog Fever Diarhea Vomiting Weight 
Loss 

Dehydration Yes 

1 Dog Fever Diarhea Coughing Tiredness Pain Yes 
2 Dog Fever Diarhea Coughing Vomiting Anorexia Yes 
3 Dog Fever Diarhea Coughing Lethargy Sneesing  Yes 
4 Dog Fever Difficulty 

breathing 
Coughing Lethargy Blue Eye Yes 

⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ 
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870 Buffaloes Greenish 
Yellow 
Nasal 
Discharge 

Lack of 
Pigmentation 

Vomiting Lethargy Pain on face Yes  

 

 
Fig 1. Bar Chart Condition Animal 

 
Condition Diagram Animals describe various health parameters such as temperature body, 

heart, diet, level of activities, and health data, providing a comprehensive visual representation that 
aids in the analysis and monitoring of health animals using algorithm machine learning such as SVM 
and KNN. This diagram illustrates various conditions of healthy animals based on the symptoms that 
appear. Conditions animals can differentiated as being healthy, sick, or in the process of healing, as 
indicated by the symbol different. Every condition is associated with factors that can influence the 
health of animals. 

This diagram also includes action precautions that can be taken to protect healthy animals. 
This visualization makes it easier to understand of relationships between conditioned animals and the 
care they require. 

 

 
Fig 2. Pie Chart Condition Animal 
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Condition Pie Chart Animals describe various health parameters such as temperature body, 

heart, diet, level of activities, and health data historical, providing a clear and concise visual summary 
that aids in understanding and analyzing health status. animals. This pie chart shows the percentage 
of various conditions health animals in the population. Each slice represents a proportion of animals 
that are in a healthy condition, sick, or the process of recovery. From this diagram, it can be seen that 
most of the animals are in good health, while the percentage of relatively sick animals small. This 
analysis helps identify the need for care and prevention to improve the health of animals. This diagram 
provides a clear visual representation of the distribution of condition healthy animals in a population. 

Here is a table comparison of accuracy between SVM and KNN algorithms in prediction 
condition animals: 

Table 2. Accuracy Results 
Algorithm Accuracy 

SVM 0.976303318 
KNN 0.971563981 

 
This table shows that the SVM algorithm has accuracy A little more compared to the KNN 

algorithm in prediction condition animals. With high accuracy, both algorithms are effective in 
predicting the condition and health of animals, but SVM shows little performance more superior. 

 
Discussion 

The research findings highlight the effectiveness of machine learning algorithms, particularly 
Support Vector Machines (SVM) and k-Nearest Neighbors (KNN), in predicting animal health 
conditions using a comprehensive dataset encompassing health parameters such as body temperature, 
heart rate, diet, activity level, and historical health data. The dataset, which categorizes animals as 
healthy, sick, or recovering based on observable symptoms, demonstrates the potential for proactive 
animal care through predictive analytics. The visualizations, including bar and pie charts, provide 
insights into the distribution of health statuses across the population, emphasizing the need for 
targeted preventive measures. Comparative accuracy analysis reveals that SVM (97.63%) marginally 
outperforms KNN (97.15%), showcasing its superior predictive capabilities. These results underscore 
the importance of advanced machine learning techniques in enhancing veterinary diagnostics and 
improving overall animal health management. 
 
   
4. Conclusion  
This research successfully demonstrates that optimizing the QuickSort algorithm with random pivots 
and tail recursion significantly improves sorting performance, especially on large datasets such as those 
found in Internet of Things (IoT) applications. The use of random pivots prevents the worst-case 
performance that often occurs in QuickSort with static pivots, while the application of tail recursion 
reduces recursion depth, optimizes memory usage, and improves execution efficiency. Test results show 
that this algorithm is more efficient in terms of both execution time and memory usage, making it more 
suitable for real-time applications that require fast and effective data processing, such as in IoT systems 
that face growing data volumes. Although the results obtained show significant advantages in terms of 
sorting efficiency, further research can be conducted to examine the applicability of the QuickSort 
algorithm to various scenarios and larger dataset sizes, as well as to compare with other sorting 
algorithms such as MergeSort or HeapSort, which may have characteristics that are more suitable for 
various types of data. In addition, for implementation on highly dynamic IoT systems, integration of 
QuickSort algorithm with distributed data management systems and parallel data processing could be 
an interesting research direction to further improve performance under real operational conditions. 
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