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Abstract

Demand from the dairy industry is becoming higher for animal care, sustainability, and 
productivity. Dairy farmers are successfully using advanced technologies to overcome 
the problems related to climates, and Artifi cial Intelligence (AI) is one of the them which 
changes the production process in important ways. As a result of AI promise to enhance 
productivity and effi  ciency throughout the supply chain, the dairy sector is being 
redesigning. Indian dairy business may see a metamorphosis due to its application of 
artifi cial intelligence even though it is in its foundation. This article delves into the AI 
phenomenon in the dairy supply chain management practices that can be adopted in 
India. It discusses the utilization of AI to improve the quality of dairy products, animal 
health, and the amount of milk produced. The advent of the blockchain technology users 
can now access the entire supply chain from the production stage to consumer goods 
making. It makes it easy to track the products, the safety of the food and the overall 
transparency, thereby driving consumer trust in this sector of the industry.AI impels the 
dairy industry to be more environmentally friendly and effi  cient by reducing waste and 
shipping costs. However, obstacles like data protection, implementation expenses, the 
need for expert training have to be worked out. To put it in a nutshell, AI is changing 
dairy farming through growth in productivity and effi  ciency.Modern dairy practices 
are going through a change, with animal welfare gaining a higher profi le and the 
importance of sustainable resource management getting utmost attention through its 
usage in robotic milking systems, supply chain optimisation, and precision agriculture. 
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Introduction
 Dairying is very vital if milk and dairy products are to be provided 
at a growing demand rate. However, the dairy farmers besides other 
things also need to address other challenges like developing the strategy 
of greater effi  ciency and output as well as ensuring that sustainable and 
ecologically sound methods are followed. Technological progress is 
revolutionizing various industries lately and the dairy industry is not an 
exemption to that. Among the numerous automated systems available, 
Artifi cial Intelligence (AI) is the most prominent technology used in 
dairy farming. AI has a high potential to be the main support system 
in the dairy industry by maximizing the sustainability, production, 
and effi  ciency plus enabling a more inventive and resilient future. 
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An increased need for dairy food products has occurred as the world’s population has been growing. 
The demand for dairy products, such as milk, cheese, butter, and the likes, is rising due to some 
specifi c reasons such as urbanization, change in eating habits, and increased people’s disposable 
incomes. Farming is being pulled in two directions in order to keep it profi table and at the same 
time environmentally friendly and ethical. With the help of AI technology, the dairy supply chain 
will be simplifi ed in such areas as distribution, demand forecasting, inventory management, etc.
Artifi cialintelligence (AI) algorithms, through proper analysis of the past data, interprets market 
trends and customer behaviour can give accurate forecasts for theproduct’s demand. As a result, 
the technology, powered by AI, allows for bettermanagement of inventory and less wastage. 
The dairy sector is among the hugebenefi ciaries of technology that is powered by AI (Artifi cial 
Intelligence),which has helped them in incorporating sustainable and socially responsiblepractices 
as they both grow in the sector.

Aim of the Study
 The primary purpose of thestudy is 

• to investigate how artifi cial intelligence functions in the dairy industry
• to realize the applications of AI in the dairy supply chain and
• to understand how AI is helping in the achievement of sustainability in the dairy industry.

Methodology
 Descriptive exploration and the quality of the insights gained were found in the case of the use 
of the blog articles authored by industry professionals,who provided invaluable, concrete examples 
of how certain concepts are used and their implementation in business, basically serving as starting 
point for comprehending within the peer-learner context.

Role of Artifi cial Intelligence in the Dairy Industry
Automated Milking Systems
 Artifi cial intelligence is an essential tool that reinvents the dairy industry in terms of automated 
milking which is taken to be among the fi rst and leading applications of AI. Cows are globally 
observed and the milking process is optimized with the help of AI functionalities. The monitoring 
technology of the cows’ sensors, which is comprised of various behaviorcharacteristics, udder 
health, and milk production, gives the farmer a comprehensive and up-to-the-minute report of the 
overall status of the cows. By receiving real-time updates on these data points, it is expected that 
the milking will be done easily without the intervention of the farmer and it will be very effi  cient.

Herd Management
 Artifi cial intelligence is also being used to the dairy farm for the improvement of herd 
management and monitoring. Through the evaluation and collection of a large number of data, the 
AI system gives an analysis of the cows’ health, fertility, feeding habits, and milk production. In 
case an issue occurs, for example, a cow is sick, individuals can use the data to be aware of such 
issues before they become signifi cant. Therefore, the AI technology in this manner, contributes to 
an increase in milk yields as it helps farmers make wise farm management decisions such as feed 
rationing, breeding choices, and overall herd performance.

Predictive Analytics
 Predictive analytics in combination with the techniques of artifi cial intelligence that have a 
tendency to learn has positively aff ected this industry. The artifi cial intelligence system through 
examining and combining the vast details like genetic data, weather patterns, milk production 
records, and many others is able to forecast and govern the future milk yield, classify and single 
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out the elements of production processes.Goneare the days when farmers can run their business 
without access to data,nowadays even small farms have the ability to use computational intelligence 
toimprove their fi nancial performance.

Quality Control
 Oneimportant factor for the production of high-quality milk is the quality controlapproach used 
in the dairy industry. AI-driven tools such as milk sampleanalysis play a signifi cant role in the 
quality control process. Machinelearning algorithms can identify thresholds for the content analysis 
of milkconstituents, the discovery of contaminants, and the likely sources where milkquality can 
be harmed. The identifi cation of problems and their immediateremediation by the farmers is a 
way to prevent possible failure in themarking of the product. Whatever the case may be, machines 
arethe best quality control engineers who preserve the dairy products brand andearn consumer trust 
through transparent supply chains.

Precision Feeding
 Theuse of AI technology in the feeding process has been a great help especially inthe case of 
precision feeding. AI applications take advantage of the existinginformation on the behaviorof the 
cows, milk production, nutritional needs ofthe animals and then apply it to create personalized 
feeding plans for eachcow. This system takes into account each cow’s unique feed requirementsand 
ensures that they are fed accordingly, which in turn improves the overallanimal health and the 
effi  ciency of milk production. The use of AI along withprecision feeding in turn saves money by 
preventing overfeeding and wastingresources which in turn improves the environment by reducing 
waste and itseff ect on it.

Reproductive Management
 The breedingtechnology developed by the AI device now gives an opportunity for the farmersto 
eff ectively manage the calving time in their herd since it is simpler andthe technique has been 
proven to be effi  cient. Thismethod draws the attention of cows to breeding practice, resulting in 
anincreased success rate in breeding and thus reducing waiting periods betweenthe calving.

Robotic Herd Monitoring
 AI-powered robotic systems equipped with cameras and sensors, which has been the way herd 
monitoring was reformed, are the ones that are now in use. The possibility of monitoring the 
health, behaviour, and general well-being of the cattle in real-time thanks to these technologies is 
amazing. The AI algorithms evaluate the collected data, thus enabling early identifying the signs 
of a possible disease, malfunction, or usual behaviour. By the immediate alerting of the farmers, 
interventions can be done to ensure the welfare of the animals and prevent any health issues.

Enhancing Dairy Supply Chain resilience through Artifi cial Intelligence
Increased effi  ciency and productivity
 Agritechand AI integration in farms could increase production and effi  ciency. The dairy sector 
is being transformed through robotics systems, satellites, drones and GPS-guided gear on precision 
farming by harmless procedures.

• Accurate planting and eff ective fi eld management are achieved by GPS-guided tractors since 
they require less human labour which in turn reduces the overall productivity of the company 
by 15%-20%.

• Aerial pasture and crop monitoring by drones is a way to get the problems discovered and 
make the necessary adjustments for the best results.

• Through automation, well-planned tasks of milking and feeding are achieved. The robotics 
used for the milking and feeding processes have the advantage of reducing the need for the 
human presence thus increasing effi  ciency.
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 Automated Milking Systems (AMS) are yet another innovation in dairy technology that has 
brought tremendous benefi ts. Among the many boons these machines bring is the capability of 
milking cows without the involvement of a human.

Improved Animal Health and Welfare
 Wearablesensors and robotic feeders lead to the improvement of the general health andwell-
being of animals. Wearable sensors are transforming animal health; they can monitor real-time 
vitals like temperature, activity level, and rumination patterns, thus improving the health of animals. 
For example, it is possible to reduce the use of antibiotics only by enabling early identifi cation of 
disease or stress and allowing timely response. In addition, the robotic feeders tailfeeding, each 
animal’s unique nutritional requirements and thus maximizing its nutrition.

Enhanced Quality Control
 Artifi cial intelligence-powered milk screening equipment provides live info on key composition 
parameters including fat, protein, and somatic cell count. Thelive info ensures the safeness and 
good quality of your dairy products thusyou are normally in time and according to the regulations, 
you meet thestandards. The increased traceability and accountability will be due to thefact that all 
transactions and activities are documented, from feed to fridge.

Wastereduction and Sustainability
 The smart farming methods involve precision farmingpractices in the operation of farm smart 
technology to reduce waste andmaximize water utilization. By using drones and soil sensors as 
well as modern technology, one can easily track crop health and soil moisture levels. This will 
minimize the damage caused by excessive fertilizer runoff  by allowing the use of irrigation and 
fertilizer exactly where it is needed.

Supply Chain Improvement
 Theimplementation of intelligent forecast systems in the supply chain processesis transforming 
the current situation thanks to AI’s predictiveanalytics capabilities. They can predict accurate supply 
and wastereduction and minimize overproduction, making the prediction correct. Inaddition, AI 
and IoT play an important part in developing the objectives forthe dairy logistics and distribution 
methods that are eco-friendly and veryproductive, and at the same time provide quality trips by 
utilization of short andenvironmentally transport routes and a means of temperature andhumidity 
tracking during transportation.
 Thereare many benefi ts of AI and agritech incorporation into the dairy supplychain such as higher 
productivity, better animal care, highest-qualityproducts, and the employment of environmentally 
friendly practices. These promising technologies will be able to withstand the test of time 
despiteclimate change and also make it easier for dairy companies to cope with newchallenges.

AI in Supply Chain Management to enhance Sustainability
 With things like AI making proceduresclearer, exploitation of the minority increases, and 
resource utilization gettingmore effi  cient, more and more people are looking for ways to incorporate 
AI insustainable supply chains. The example that is often used is that AI applications are ableto 
optimize routes based on traffi  c, weather and mapping information, minimize the use of fuel in 
vehicletrips thus reducing their carbon footprint. Besides assisting the store to correctly load 
products at the right locations at the right times, thepredictive analytics AI solutions also aid to 
avoid overstocks, produce moresustainable inventory, and thus save from pollution, which are all 
essentialaspects of a sustainable supply chain.
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 AI system development and implementation are complex tasks. Beyond the protection of Dairy 
animals, future robots for dairy farms should pay attention to a number of things: job design, 
worker safety (such as on-farm animal care with reduced infl uence from farm animals and retaining 
human labor for regular tasks with the animals), and welfare, farming systems modifi cations, and 
market and regulatory restrictions.

Implementation of Robotic Milking Systems in India
•  National Dairy Plan Phase I and II: The government schemes aim at the increase of milk 

productivity and production by a variety of means. The idea to have robot milking systems for 
yields of the modern farming movement is “robotic milking and other novel technologies.”

•  National Mission for Sustainable Agriculture (NMSA): Some common sub-schemes within 
NMSA are the promotion of technological interventions in cattle farming in dairy farming 
the practice of which is “robotic milking and other novel technologies.” Farmers might be 
qualifi ed for the provision of fi nancial aid and the subsidy.

•  National Dairy Development Board (NDDB) Initiatives: NDDB has already been 
implementing modern dairyfarming methods in India. Furthermore, NDDB as a dairy farmer 
may grantfi nancial help, training, and technical aid to those who like the idea ofrobotic milking 
equipment.

•  State Government Schemes: Possiblysome of the states in India have their own programs 
or grants in order topromote new dairy farming technologies. It seems that a majority of the 
fi nancial help given for new robotic milking systems falls into thiscategory in collaboration 
with the Government.

Conclusion
 Artifi cial Intelligence (AI) has changed and improved the dairy industry and agricultureoverall. 
AI has made the farming process effi  cient and profi table. Many newways of using AI have 
already come into existence such as automated milkingsystems, robotic herd monitoring, health 
management, quality control,precision feeding, predictive analytics, reproductive management, and 
soforth. The future of AI in the dairy Supply Chain Management looks promising. This technology 
adaption will lead the Indian dairy industry to strengthen their roots and speed up the supply chain. 
Also, it pillars in the global participation of Indian dairy products into the world market. 
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