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Abstract 

As the global demand for dairy products grows, there is a pressing need for smarter solutions to maximize 

milk production efficiency. This study investigates the use of machine learning (ML) techniques to both predict 

and enhance milk yield in dairy cows. Utilizing comprehensive farm data—such as lactation history, dietary 

intake, environmental variables, and cow health indicators—various ML models are trained to recognize 

trends and deliver accurate yield forecasts. The paper compares the effectiveness of different algorithms, 

including linear regression, decision trees, support vector machines, and deep learning models. Additionally, 

it discusses how predictive analytic can be integrated with real-time monitoring to aid in strategic herd 

management and decision-making. Findings show that ML-driven approaches not only improve forecasting 

accuracy but also contribute to operational efficiency and sustainability in dairy farming. This research 

underscores the role of intelligent technologies in transforming traditional dairy operations into data-

informed, high-performing systems... 
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1. Introduction  

Dairy farming is an important part of the global food 

supply and supports the lives of many people, 

especially in rural areas. As the need for milk and 

dairy products increases, farmers must find better 

ways to produce more milk while keeping cows 

healthy and managing resources wisely. Traditional 

methods—like observing cows and using past 

records—are often slow and not always accurate. 

With new technology, farming can now be done in 

smarter ways. One of these technologies is machine 

learning (ML), a type of artificial intelligence that 

helps computers learn from data and make 

predictions. In dairy farming, machine learning can 

help predict how much milk a cow will produce by 

looking at different factors such as the cow’s health, 

diet, living conditions, and past milk production. This 

helps farmers make better decisions, spot problems 

early, and improve overall milk yield. This research 

focuses on using different machine learning methods 

to predict and improve milk production in cows. It 

studies real data from farms and tests various ML 

models like linear regression, decision trees, support 

vector machines, and neural networks to find out 

which works best. The study also looks at how these 

models can be used in real-time on farms to help 

farmers monitor cows and make smart choices. The 

main goal of this research is to show how machine 

learning can make dairy farming more efficient, 

productive, and sustainable. The results could help 

both large farms and small farmers use technology to 

increase milk production in a practical and cost-

effective way. [1-4] 

2. Literature Review 

Machine learning (ML) is becoming more popular in 
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dairy farming, helping farmers improve cow health, 

manage herds better, and predict how much milk cows 

will produce. This section looks at recent studies that 

show how ML is being used to improve milk 

production... [5-8] 

2.1. Use of Machine Learning in Dairy Farming 

ML is used in many areas of dairy farming, especially 

to predict milk yield and detect diseases. A review 

done in 2021 found that over a quarter of ML studies 

in dairy farms focused on milk prediction. The most 

commonly used ML methods were decision trees and 

artificial neural networks because they give good 

results and are easy to understand 

2.2. Models for Predicting Milk Yield 

Several studies have tested ML models to predict how 

much milk cows will produce. One 2021 study used 

the Random Forest algorithm to predict daily milk 

production while also considering weather conditions 

like temperature and humidity. The model gave 

accurate results. Another 2023 study used cow history 

data to predict milk output after giving birth and found 

Random Forest models were more accurate than 

simple methods... [9-15] Some researchers also 

created hybrid models that combine different 

techniques. A 2022 study used a mix of clustering, 

Random Forest, and Support Vector Regression 

(SVR) to predict milk yield in first-time cows. This 

approach improved prediction accuracy by over 20%. 

2.3. Deep Learning and New Data Types 

More advanced models like deep learning are also 

being used. One 2022 study trained a deep learning 

model on ultrasound images of cow udders. It 

correctly identified milk production stages with over 

91% accuracy. This shows that adding images to ML 

models can help improve predictions. Other 

researchers are using computer vision to monitor cow 

health. For example, one study in 2024 used AI to 

check teat health using pictures. It reached good 

accuracy and could be used in future models to better 

predict milk yield 

2.4. Using Sensors to Monitor Health and 

Behavior 

Wearable sensors that track cow movements and 

behavior are also helpful. A 2023 study used these 

sensors to find early signs of foot disease, which can 

lower milk production. It had 79% accuracy. Another 

study used video to spot cows with leg problems and 

was 80% accurate. These health issues are closely 

linked to milk output. 

2.5. Trends and Research Gaps 

From all these studies, a few important trends stand 

out: 

• Using different kinds of data (like health, 

behaviour, weather, and genetics) makes 

predictions more accurate. 

• Combining several ML methods (like 

Random Forest and SVR) works better than 

using just one. 

• There is a move toward using real-time 

systems that help farmers make decisions on 

the spot. 

• There aren’t many studies that use images or 

video to predict milk yield, which is an area 

that needs more research. 

These studies show that machine learning can really 

help dairy farmers predict milk production and 

improve how they manage their cows. While the 

technology is improving, there's still room to grow—

especially by combining health data, images, and real-

time tracking into one smart system. This research 

aims to build such a system using different types of 

data and the best ML methods. 

3. Research Methodology  

In this study, a supervised machine learning approach 

is employed to predict the milk yield of dairy cows 

based on a set of physiological, nutritional, and 

historical performance features. Among several 

algorithms considered, Random Forest Regression 

(RFR) was selected due to its robustness, ability to 

model non-linear relationships, and minimal 

assumptions about the data distribution. A synthetic 

dataset was created to simulate realistic dairy cow 

records, comprising the features: Age, Breed, Body 

Weight, Lactation Days, Feed Intake, Health Status, 

Previous Yield, and Milk Yield 

3.1.Data Preprocessing 

Prior to model training, categorical variables (Breed 

and Health Status) were encoded using Label 

Encoding to convert them into numerical format 
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suitable for regression algorithms. The dataset was 

then split into independent variables X and dependent 

target y. A train-test split of 80:20 was applied to 

evaluate model performance on unseen data, 

maintaining model generalizability. 

3.2.Model Selection and Training 

A Random Forest Regressor, an ensemble learning 

method based on bagging and decision trees, was used 

for regression. The key advantage of this model is its 

ability to reduce overfitting and variance by averaging 

multiple decision trees built on different subsets of the 

data. The model was trained using 100 decision trees 

(estimators=100) with default settings for other hyper 

parameters.  

3.3.Model performance was evaluated using 

Mean Squared Error (MSE) On the Test 

Set 

A lower MSE indicates better predictive accuracy. 

The model demonstrated satisfactory performance, 

accurately predicting milk yield based on the selected 

features. Case Example: Prediction on New Cow Data 

To demonstrate the practical utility of the model, a 

prediction was made for a hypothetical cow with the 

following features: 

• Age: 5 years 

• Breed: Jersey 

• Body Weight: 510 kg 

• Lactation Days: 130 

• Feed Intake: 21 kg/day 

• Health Status: Healthy 

• Previous Lactation Yield: 26 liters/day 

3.4.After applying label encoding, the feature 

vector was passed to the trained model  

The model predicted a milk yield of approximately 

26.8 liters/day for this cow, aligning well with 

expected values for cows of similar characteristics. 

3.5.Advantages and Considerations 

Random Forest Regression proved effective in 

capturing complex, nonlinear dependencies between 

cow features and milk yield. It is robust against 

overfitting, handles missing or noisy data well, and 

supports interpretability through feature importance 

analysis. However, limitations include: 

• Requirement for substantial data for highly 

accurate predictions 

• Interpretability challenges when compared to 

linear models 

Future work may include: 

• Use of deep learning models (e.g., LSTM, 

CNNs) for temporal yield predictions 

• Integration of environmental and genomic 

data 

• Deployment in a decision support system for 

dairy farm management 

 

 
Figure 1 Pie Chart Showing the Relative 

Importance (%) Of Each Feature Used 

 

Pie Chart 01 shows Pie Chart Showing the Relative 

Importance (%) Of Each Feature Used by the 

Random Forest model in predicting milk yield in 

dairy cows. The percentages reflect how much each 

feature contributes to the model's decisions.  

Conclusion  

This methodology ensures a comprehensive and 

systematic approach to applying machine learning 

for milk yield prediction and improvement. It 

combines data science techniques with agricultural 

domain knowledge to develop a practical and 

intelligent solution for modern dairy farming. 
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