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Introduction: The grazing behavior is one of the important determinants of cattle health, welfare and 
productivity in pasture-based farming system. The common behavior analysis approaches have been 
mostly relying on observation, but it is tedious, time consuming, and not practical for large scale 
monitoring and assessment. In this research, a framework based on deep learning was proposed for 
identification of grazing behavior of cattle in pasture environment through movement patterns, feeding 
behavior and environmental factors. The gathered behavioral data were analyzed and distinct patterns 
associated with grazing behaviors were identified from those data. Through deep learning approach, 
automated identification of cattle behaviors was made possible. It has been found that the deep 
learning algorithms were able to capture the changes of cattle behavior patterns, and classify them 
accordingly. Thus, the proposed framework offers a good way for precision livestock management 
through monitoring of behavior patterns of cattle and enhancing welfare and decision making in the 
field of cattle farming. The experiment shows that behaviour recognition through deep learning 
contributes towards sustainable pasture management and efficient cattle production systems. 
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Introduction 

Grazing behavior can be used to determine the 

nutritional status of cattle, health condition, 

welfare, and utilization of pastures. By 

understanding the behaviors of cattle including 

grazing, feeding, resting, and moving, it will be 

easier to manage the livestock and achieve 

sustainable production. The behavior of the 

grazing animals is affected by the environment 

and management, thus the need for constant 

observation (Venter et al., 2019). 

Cattle behavioral evaluation methods using 

the traditional way require direct observation, 

which is laborious, tedious, and complicated to 

use when it comes to monitoring a large number 

of livestock. With the new technologies brought 

about by precision livestock farming, sensors, 

wearables, and intelligent systems have been 

developed to automate the gathering of 

behavioral data from animals (Wolfert et al., 

2017). 

The use of deep learning techniques in the 

identification of complicated behaviors of 

animals through analyzing their motion and 

sensing information has proven to be quite 

effective. The use of automated behavior 

classification methods using deep learning 

models has been attempted for the analysis of 

behaviors of grazing animals by analyzing 

behavioral attributes using accelerometer data 

(Kamiya et al., 2025). Likewise, intelligent 

models designed for pasture-fed cattle have also 

been found capable of detecting and classifying 

behaviors of cattle (Lopez et al., 2026; Ni et al. 

2025). 

The combination of machine learning and 

precision livestock technologies offers new ways 

of continuously detecting the grazing behaviour 

of cattle as well as their well-being. Deep 

learning using sensor technologies is capable of 

analysing the behavioural and health patterns of 

livestock to enable automation in livestock 

monitoring and farm management (Pokkuluri et 

al., 2025). This is why this research concentrates 

on creating a deep learning framework for 

identifying the grazing behaviour of pasture-

based cattle. 

Review of Literature 

Cattle Grazing Behaviour Monitoring 

Information on grazing behavior can shed 

light on cattle welfare, efficiency of feeding, and 

the use of pastures. Traditional methods based on 

observations need constant human intervention 

and are hard to use in prolonged periods. 

Technologies related to precision livestock 

farming have made possible the automation of 

behavior monitoring due to the use of modern 

sensing technologies and data processing 

(Chelotti et al., 2023; Tilkens, 2025). 

Sensor-Based Behaviour Recognition 

Wearable sensors and electronic devices have 

been extensively employed in order to monitor 

cattle movement, feeding behavior, and activity 

changes. Machine learning-based analysis of 

sensor data helps in the detection of behavioral 

patterns and health condition of livestock 

animals. Wearable devices have been shown to 

possess capabilities in continuously modeling 

livestock animal behavior and management (Ni 

et al., 2025). Similar deep learning approach 
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based on sensors has been successful in 

improving the health and behavior monitoring of 

livestock animals through analysis of activity 

data (Pokkuluri et al., 2025). 

Deep Learning Applications in Livestock 

Behaviour Analysis 

Deep learning has helped to advance 

automated detection of behaviors in animals 

based on patterns obtained from motion and 

image data. Deep learning models have been 

used in the classification of grazing behavior with 

the use of accelerometer data showing that deep 

learning models can be used to detect behaviors 

automatically (Kamiya et al., 2025). Studies have 

also created intelligent models for the detection 

and classification of cattle behaviors in pastures 

(Lopez et al., 2026). 

Integration of AI with smart farm 

technologies has made automated management 

of livestock even more effective. IoT-supported 

systems make data acquisition and intelligent 

processing continuous to facilitate sustainable 

and efficient agriculture (Amale et al., 2026). 

Another area of research is the application of 

machine learning techniques in behavior 

classification of dairy cattle (Williams, 2020). 

Research Gap 

Previous studies have shown the applicability 

of sensors, machine learning, and deep learning 

in recognizing the behavior of livestock animals. 

In many cases, however, most of these methods 

concentrate more on the controlled environment 

as well as particular behavior types but not 

grazing behavior. Problems such as 

environmental variability, complicated animal 

behavior, and long-term behavior monitoring still 

exist. Thus, a proper deep learning approach 

should be developed for grazing recognition. 

Proposed Deep Learning-Based Grazing 

Behaviour Recognition Framework 

Overview of the Proposed Framework 

This research develops a deep learning-based 

model that can be used to detect grazing behavior 

in cattle kept in pastures. This model is developed 

by analyzing the behaviors, actions, and 

movements of the cattle. Through the integration 

of intelligence learning technologies, this 

approach allows for the automation of cattle 

behavior monitoring. 

 

Figure 1: AI-Based Livestock Health Assessment and Environmental Management Framework 
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The figure 1 presents a visual representation 

of the suggested approach, starting from data 

acquisition concerning the housing microclimate, 

followed by data processing and features' 

analysis. The processed data are then analyzed 

through a machine learning algorithm in order to 

assess the respiratory health of animals and 

manage their welfare. 

Grazing Behaviour Data Collection 

The framework developed takes into account 

the behaviour-related information gathered from 

the cattle grazing on pasture, which includes their 

movement, eating patterns, grazing period, and 

variations in behaviour. Such behaviour-related 

information serves to provide valuable 

information regarding the responses of the cattle 

and the use of the pasture. 

Behavioural Feature Identification 

The gathered information about the behavior 

is then analyzed for extracting characteristics 

which can be used to characterize grazing 

behavior. The characteristics like activity 

intensity, duration of activity, and feeding 

behavior are analyzed in order to distinguish 

between the behaviors of grazing, resting and 

moving. 

Deep Learning-Based Behaviour 

Recognition 

The extracted behavioral features are then 

analyzed using the deep learning approach in 

order to determine the grazing patterns. This 

model detects the complex interrelationships that 

exist in the behavioral data and categorizes the 

activities of the cattle depending on the patterns 

recognized. 

Grazing Activity Classification and 

Monitoring 

The behaviors are categorized under various 

activity categories, making it possible to track the 

grazing behaviors of the cattle. This information 

will be useful for decision-making on livestock 

management since it gives details concerning the 

activities and welfare of the animals. 

Methodology 

Pasture Behaviour Data Collection 

This study will be looking at the data obtained 

on the behavioral patterns of cattle that graze in 

pasture to examine their grazing behavior. The 

information gathered includes aspects such as 

movement patterns, feeding time, behavioral 

patterns among others. This information is 

important in establishing the characteristics of 

cattle grazing behavior. 

Behaviour Data Processing and Analysis 

These behavioural data are analyzed in order 

to increase consistency and reliability. Data 

organizing, filtering out noises and analysing 

behavioural patterns are done in order to detect 

the important features for grazing activities. The 

analyzed data is used for recognition through 

deep learning. 

Grazing Behavior Recognition Approach 

Analysis of the behavior patterns of animals 

and recognition of grazing activities is done 

through the deep learning methods. The model is 

used to understand differences in cattle 

movement and behavior when they graze. This 

leads to automatic monitoring of the behavior of 

the animals. 
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Behaviour Classification and Assessment 

The identified behaviours have been 

classified based on different behavioural 

categories according to learned patterns. The 

assessment is concerned with the effectiveness of 

the methodology used in identifying the 

behaviors of grazing. 

Implementation Process 

The complete process comprises behavioural 

data acquisition, data analysis, deep learning 

recognition, activity classification, and 

management assistance. This process allows for 

the automation of grazing behaviour monitoring 

and is relevant to precision livestock farming 

applications. 

Results and Discussion 

Analysis of Grazing Behaviour Patterns 

The behavioral patterns of cattle were 

analyzed in order to gain information on grazing, 

movement, and feeding patterns in pasture 

environments. These patterns were useful for 

analyzing how the behavior of cattle changed and 

was related to pasture use. 

Deep Learning Recognition Performance 

This deep learning model was able to detect 

grazing behavior through analyzing behavioral 

features. This model has shown its capability of 

differentiating between grazing behavior and any 

other cattle behavior. 

Comparison of Behaviour Recognition 

Methods 

The performance of the proposed method was 

compared to those of traditional machine 

learning techniques. The findings indicated that 

the recognition using deep learning had a better 

ability in capturing complicated behavioral 

patterns. 

Influence on Cattle Management 

The identified grazing behavior data allows 

for better cattle management since it offers useful 

information about animal movements and well-

being as well as pasture utilization. Automation 

aids in making the right decisions on sustainable 

cattle farming. 

Discussion 

The results demonstrate that the use of deep 

learning for behavioral detection in cattle 

monitoring within a pasture can be more effective 

through minimizing the need for manual 

observation and continuous monitoring. The 

application of intelligent monitoring methods is a 

good approach to precision livestock farming. 

Conclusion 

Monitoring of cattle grazing behaviour is 

crucial for assessing cattle welfare, feeding 

behavior, and pasture utilization in pasture-based 

agricultural systems. In this paper, we proposed 

a framework based on deep learning technique 

for detecting the cattle grazing behavior using 

analysis of behavioral pattern and activity. The 

proposed technique provided an opportunity to 

automate the detection of grazing behavior and 

minimize the use of manual observation method. 

It was found that the use of deep learning 

techniques helps in capturing the behavioral 

variations and continuous livestock monitoring. 

This work will be beneficial for future 
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development of cattle management and 

sustainable pasture utilization. Future work can 

be directed towards integration of real-time 

sensor network and deep learning techniques. 
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