
International Journal of Interdisciplinary Innovative Research & Development (IJIIRD) 

ISSN: 2456-236X 

Vol. 11 Special Issue 03 | 2026 

MITM-2026-CO029 www.ijiird.com 495 

A Review on AI-Based Livestock Management 

Systems for Dairy Farming: Offline-First 

Multilingual Mobile Approach  
Vidisha.P. Gawas

1
, Sayali.S. Satam

2
, Sadhana. S. Naik

3
, Siddhi. C. Birmole

4, 
Prof. Poonam Kadam

5 

1,2,3,4
 Student, Computer Engineering Department, Metropolitan Institute of Technology and Management, Sindhudurg, 

Maharashtra, India 
5
Assistant Professor, Computer Engineering Department, Metropolitan Institute of Technology and Management, 

Sindhudurg, Maharashtra, India 

DOI: 10.5281/zenodo.20629898 

ABSTRACT  

Dairy farming plays a crucial role in supporting rural livelihoods in India, yet a significant proportion of small-scale 

farmers continue to rely on manual methods for recording milk production, tracking cattle health, and managing 

breeding and feed expenses. These traditional practices are often time-consuming, error-prone, and vulnerable to 

data loss, leading to inefficient decision-making and reduced productivity. Limited digital literacy, inconsistent 

internet connectivity, and financial constraints further restrict the adoption of advanced technological tools in rural 

regions. 

Existing livestock management solutions, including IoT-based monitoring platforms and commercial dairy 

management systems, provide automated data collection, real-time analytics, and cloud-based dashboards. However, 

these systems often require expensive hardware such as RFID tags and sensors, depend heavily on continuous 

internet connectivity, and are typically available only in English. Subscription-based pricing models and complex 

interfaces make them unsuitable for small and medium-scale dairy farmers in developing regions. As a result, there 

remains a considerable gap between technological innovation and practical accessibility in rural dairy ecosystems. 

This review examines recent advancements in artificial intelligence and digital livestock management, focusing on 

time-series milk yield prediction using Long Short-Term Memory (LSTM) networks, computer vision-based cattle 

identification using YOLOv11 and Vision Transformer (ViT) models, IoT-integrated smart dairy platforms, and 

offline-first mobile application architectures. The analysis highlights the effectiveness of deep learning models in 

predicting milk production trends and enabling tag-free cattle identification, while also identifying challenges 

related to dataset quality, model generalization, device constraints, and rural adoption barriers. 

Based on the reviewed literature, this paper proposes an affordable, offline-first, multilingual mobile framework that 

leverages smartphone-based machine learning and cloud synchronization. By minimizing dependence on costly IoT 

infrastructure and ensuring usability in low-connectivity environments, such a system can bridge the technological 

gap and promote sustainable, scalable, and farmer-centric livestock management solutions. 
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1. INTRODUCTION  

Dairy farming is one of the most significant contributors to rural livelihoods in India, supporting millions of small and 

marginal farmers. Despite its economic importance, a large proportion of dairy operations still depend on manual 

record-keeping for tracking milk production, cattle health, breeding cycles, and feed expenses. These traditional 

methods are often prone to errors, inconsistencies, and data loss, which ultimately affect productivity and profitability. 

The growing demand for milk and dairy products requires efficient livestock monitoring systems that can enhance yield 

prediction, disease detection, and operational management. 

Recent advancements in Artificial Intelligence (AI), Machine Learning (ML), and Computer Vision have enabled the 

development of intelligent livestock management systems. IoT-based smart dairy platforms have introduced automated 

data collection and real-time analytics for large-scale farms [1]. Research by Gheorghe-Irimia and Sonae emphasizes 

the importance of integrating innovative digital solutions to improve sustainability and productivity in dairy farming 

[2]. Similarly, Qiao et al. demonstrated the effectiveness of deep learning models for individual cattle identification 
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using visual data, eliminating the need for physical tagging [3]. However, most of these systems are either costly, 

infrastructure-dependent, or unsuitable for rural conditions. 

This review paper analyses existing research and technological approaches in livestock management, particularly 

focusing on milk yield prediction using Long Short-Term Memory (LSTM) networks, cattle detection using YOLOv11, 

and classification using Vision Transformer (ViT). The objective is to identify technological gaps and propose a cost-

effective, offline-first, multilingual mobile framework suitable for rural dairy farmers. 

1.1 Challenges in Rural Livestock Management  
Rural dairy farmers face multiple operational and technological challenges that hinder the adoption of advanced 

livestock monitoring systems. Limited internet connectivity in remote areas restricts the effectiveness of cloud-

dependent platforms. High initial costs associated with IoT sensors, RFID tags, and subscription-based software models 

make these solutions financially inaccessible for small-scale farmers. Additionally, most commercial applications are 

designed in English, creating language barriers for farmers who are more comfortable using regional languages. 

Kaushik et al. identified lack of government support and insufficient dairy-specific education as major barriers to 

technology adoption in Indian dairy farms [4]. These systemic issues result in low acceptance of modern digital tools, 

even when such technologies have the potential to improve efficiency. Moreover, data inconsistency and lack of 

structured digital records limit the use of predictive analytics for milk yield forecasting and health monitoring. 

Addressing these challenges requires solutions that are affordable, user-friendly, and capable of functioning in low-

connectivity environments. 

1.2 Emerging AI-Based Approaches in Dairy Management  

Recent research highlights the transformative role of AI-driven techniques in livestock management. Time-series 

forecasting models such as LSTM networks have shown strong capability in predicting milk yield trends by analyzing 

sequential production data [5]. These models capture temporal dependencies and seasonal variations, enabling proactive 

decision-making for dairy farmers. In addition, computer vision models like YOLOv11 have demonstrated high 

accuracy in real-time object detection tasks, including cattle identification and monitoring. Vision Transformer (ViT) 

models further enhance classification accuracy by learning complex image features related to breed, age, and gender. 

While these technologies offer promising results, their practical deployment in rural settings remains challenging due to 

device constraints, dataset variability, and infrastructure limitations. Therefore, integrating lightweight AI models with 

smartphone-based applications and offline-first architectures can bridge the gap between advanced research and real-

world rural adoption. This review consolidates current advancements and outlines a direction toward scalable, farmer-

centric livestock management systems. 

2. LITERATURE REVIEW AND SYSTEM ANALYSIS  

The rapid advancement of Artificial Intelligence (AI), Internet of Things (IoT), and cloud computing has significantly 

influenced modern livestock management systems. Various commercial and research-based platforms have attempted to 

digitize dairy operations through automated data collection, predictive analytics, and real-time monitoring. IoT-enabled 

systems utilize RFID tags, wearable sensors, and cloud dashboards to monitor cattle movement, milk yield, and health 

parameters [1]. These systems provide centralized monitoring and analytics, improving farm-level decision-making 

efficiency. 
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Fig -1: Architecture of AI-Based Livestock Management Systems 

However, research indicates that many of these systems are primarily designed for large-scale commercial farms and 

require continuous internet connectivity and high infrastructure investment [2]. Studies focusing on smart dairy farming 

emphasize sustainability, environmental impact reduction, and productivity enhancement through precision agriculture 

[3]. While technologically advanced, these systems often lack affordability and multilingual accessibility, making them 

less suitable for small-scale farmers in rural India. Therefore, reviewing these existing approaches is essential to 

identify practical solutions tailored to rural constraints. 

2.1 AI-Based Milk Yield Prediction Models  

Time-series forecasting has become a key research area in dairy analytics. Long Short-Term Memory (LSTM) networks 

have been widely used to predict milk yield trends by analyzing sequential production data [4]. These models 

effectively capture temporal dependencies, seasonal variations, and production cycles, enabling early detection of 

performance decline. 

Research by Song et al. demonstrated that individual cow milk prediction models can be developed using historical 

yield data without requiring complex sensor inputs [5]. This approach reduces dependency on expensive hardware 

while maintaining reliable forecasting accuracy. The integration of LSTM models into mobile applications further 

enhances real-time predictive capabilities, particularly when optimized using TensorFlow Lite for on-device inference. 
Table -1: Comparative Analysis of Milk Yield Prediction Approaches 

 

2.2 Computer Vision for Cattle Identification 

Computer vision techniques have emerged as a promising alternative to RFID-based cattle identification. Deep learning 

models such as YOLOv11 enable real-time object detection, while Vision Transformer (ViT) models provide advanced 

classification capabilities for breed, gender, and age prediction [6]. Qiao et al. proposed a CNN-LSTM-based 

framework for cattle identification using video sequences, demonstrating improved accuracy compared to traditional 

tagging systems [7]. 

Despite promising results, practical challenges remain in deploying computer vision models in rural areas due to limited 

computational resources and dataset variability. Lightweight model optimization and offline inference mechanisms are 

therefore essential for mobile-based livestock applications. 

Key research insights include: 

• Deep learning significantly improves identification accuracy compared to manual tagging. 

• YOLO-based detection enables real-time cattle localization. 

• Vision Transformer enhances classification precision for diverse breeds. 

• Model compression is necessary for smartphone deployment. 

3. PROPOSED FRAMEWORK FOR OFFLINE-FIRST LIVESTOCK MANAGEMENT  

Based on the reviewed literature, a practical and scalable livestock management framework must address affordability, 

connectivity constraints, and usability challenges. The proposed approach integrates AI-based milk yield prediction 

(LSTM), cattle detection (YOLOv11), and classification (ViT) within a smartphone-based mobile application. Unlike 

IoT-heavy systems, this framework minimizes hardware dependency and leverages built-in mobile cameras for data 

acquisition. 

An offline-first architecture combining SQLite for local storage and Firebase Cloud Firestore for synchronization 

ensures uninterrupted functionality in low-connectivity regions. Multilingual interface support further enhances 
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accessibility for rural users. This hybrid architecture bridges the gap between advanced AI research and real-world 

implementation, promoting inclusive digital transformation in dairy farming. 

 
Fig-2: Proposed Offline-First AI Framework Overview  

3.1 System Architecture and Data Flow  

The system architecture consists of four primary layers: user interaction layer, mobile application layer, cloud 

synchronization layer, and AI/ML processing layer. Farmers input milk records, upload cattle images, and log health 

events through the mobile interface. Data is stored locally when offline and synchronized automatically once internet 

connectivity is restored. 

AI models process uploaded images and historical yield data to generate predictive insights and detection results. 

Lightweight TensorFlow Lite deployment ensures efficient inference on mobile devices, reducing latency and power 

consumption. 

 
Fig -2: Offline-First AI-Based Livestock Management Architecture 

The integration of predictive analytics and computer vision within a mobile ecosystem offers a cost-effective alternative 

to traditional IoT-based platforms. This approach improves accessibility, reduces operational cost, and enhances data-

driven decision-making for rural dairy farmers. 

4. CONCLUSIONS  
This review analyzed current advancements in AI-driven livestock management systems, focusing on milk yield 

prediction, cattle identification, and smart dairy platforms. While IoT-based systems provide comprehensive 

monitoring, their high cost and internet dependency limit rural adoption. Deep learning approaches such as LSTM, 

YOLOv11, and Vision Transformer demonstrate strong potential for predictive analytics and image-based 

identification. However, deployment challenges in resource-constrained environments must be addressed through 
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model optimization and offline-first architectures. The proposed smartphone-based, multilingual, offline-capable 

framework offers a scalable and affordable direction for bridging the technological gap in rural dairy farming. Future 

research should focus on dataset expansion, model generalization, and field validation to ensure sustainable adoption. 
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