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he dairy and food industry has become increasingly automated, covering everything from 

raw material production to the manufacturing and processing of finished products. The 

adoption of automation in this sector presents significant opportunities to enhance safety, 

quality, and profitability by optimizing process monitoring and control. As technology 

advances and becomes more affordable, the use of robotics to automate many of the complex 

and repetitive tasks in dairy production is becoming more feasible. Robotics is a highly 

interdisciplinary field, combining mechanical, electrical, and software systems. While the 

dairy industry has lagged behind others in robot implementation, largely due to the variation 

in consistency and shape of dairy products, there are still many potential applications. 

Automatic milking systems, or robotic milkers, are among the most impactful robotic 

applications in dairy. Additionally, robotics is effectively used in packaging and palletizing 

dairy products. With further exploration, robotics has the potential to play a larger role in 

various stages of dairy processing. 

Robotics in Dairy Industry 
In recent years, the use of robotics in the food industry has grown, particularly in processing 

and packaging systems. However, the industry has not embraced the technology as quickly as 

sectors like automotive manufacturing. As robotics technology becomes more affordable and 

sophisticated, automating many of the complex and repetitive tasks in food production is 

becoming increasingly feasible. This presents opportunities for improved food shelf life, cost 

savings, and greater operational flexibility (Wallin, 1997). The dairy industry, in particular, 

has been slower to adopt robotics due to the unique characteristics of dairy products, which 

vary significantly in consistency and shape. Despite these challenges, there are numerous 

potential applications for robotics in the dairy sector. One of the most notable applications is 

Automatic Milking Systems (AMS), or milking robots, which have become a key innovation. 

Robotics are also widely used at the end of the production process, particularly in packaging 

and palletizing operations. 

Robotic milking system 

Robotic milking systems, which 

replace manual milking, have been 

around for over a century. Automatic 

milking systems (AMS), also known as 

robotic milkers, are among the most 

significant and successful robotics 

applications in the dairy industry. 

Developed in Europe, these systems 

became commercially available there in 
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1992, and the technology was introduced to the United States in 2000. AMS operates on a 

voluntary milking basis, allowing cows to decide when they are milked after an initial 

training period. Cows are milked with minimal human intervention. Each cow wears an 

electronic tag that the robot reads when she enters the milking platform, allowing the system 

to identify her. In return for entering the system, cows are given a feed reward based on their 

milk production level. The robot then cleans the cow’s teats, attaches the milking cups, and 

begins the milking process. Once milking is complete, the cups disconnect as each quarter 

finishes, and the cow exits the system (Butler et al., 2012; Brogardh, 2007; Higgs & 

Vanderslice, 1987). This system operates continuously, milking cows day and night. A 

notable development in robotic milking is the world’s first commercial robotic milking 

rotary, introduced by Swedish dairy equipment company DeLaval at a pilot farm in Quamby 

Brook, Tasmania, Australia. This system, which features five robots, has the capacity to milk 

up to 90 cows per hour, with robots accessing cows from the side. Laser technology is used to 

locate the cow’s teats, clean them, and attach the milking cups. The first two robots clean and 

prepare the teats, the next two attach the cups, and the last robot disinfects the teats before the 

cow leaves the platform (Khodabandehlco, 1994; Legg, 1993). After milking, robotic liquid 

filling and finishing systems handle the product for packaging, ensuring precision in filling 

containers like bottles, vials, bags, and pouches. These systems can handle a wide range of 

container types and closure methods, making them suitable for various production stages, 

from clinical trials to large-scale manufacturing. 

Robotics in packaging 

The commercial application of 

robots in food industry is widely 

spread at the end of processing 

lines like packaging and 

palletizing. However, there is a 

broad range of potential 

applications for robotics in food 

processing: in the meat industry, 

robots are used in slaughtering, 

deboning, cutting, sorting and 

packaging applications. Robots 

can also be used for picking and 

placing items such as cookies, hamburgers, chocolate pralines, croissants, chicken fillets or 

pan cakes into primary packing. Additionally, robots are already used in baking lines to 

handle hot trays. Reducing demands on labour can be a big plus point for robots especially 

when labour is expensive and in high demand. Moreover, robots minimize the human 

workers direct contact with the products. In the dairy industry, robots are used in cheese 

packaging, cheese slicing, and curd slicing etc. In cheese production, robots stir curds, 

transfer cheese moulds, and turn, cut, portion, package and palletize the cheeses. Integrated 

sensors and measuring systems enable the simple implementation of complex processes. 

Blocks of cheese arrive on wooden planks at the robot picking area. The special gripper 

allows the cheese blocks to be picked and placed onto a conveyor for further processing 

(Kempthome, 1995). 

Robotic cleaning for hygiene   

Automated cleaning robots play a crucial 

role in maintaining strict hygiene standards 

in dairy production environments. These 

robots are capable of performing cleaning 

tasks more consistently and thoroughly than 

human workers, which helps reduce the risk 

of bacterial contamination and ensures the 

safety and quality of dairy products. 
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However, adapting these cleaning systems to fit various farm layouts can present challenges. 

Additionally, continuous monitoring is required to ensure that the robots’ function effectively 

as the needs of the farm evolve. 

Automation in bottling and warehousing 

Robotics also plays a vital role beyond the farm, particularly in the bottling and warehousing 

stages of dairy production. Automated bottling lines improve efficiency, precision, and speed 

in packaging dairy products, ensuring that they are processed safely and hygienically. In 

warehousing, robotic systems streamline inventory management and order fulfillment, 

reducing the chances of human error and accelerating the distribution process. While these 

robotic systems greatly enhance operational efficiency, they come with significant upfront 

costs and require skilled personnel for proper operation and maintenance. 

Integrating robotics throughout dairy production offers clear advantages, such as higher 

productivity, improved animal welfare, and better product quality. However, shifting to a 

more automated system requires careful evaluation of initial expenses, technical challenges, 

and the specialized skills needed to fully realize the benefits of the investment. 

Robotic feeding system 

A robotic feeding system for cows is an advanced technological solution designed to 

automate the process of feeding 

cattle in a more efficient, precise, 

and scalable way. These systems 

are especially beneficial in large-

scale dairy or beef operations 

where managing feed distribution 

manually can be labor-intensive 

and prone to errors. At the core 

of these systems are robotic 

feeders that can move 

independently through barns or 

feeding areas, distributing feed to 

the cows based on pre-

programmed schedules or real-

time data. 

 One of the key features of robotic feeding systems is their ability to monitor and 

adjust the feed for individual cows. Sensors installed within the system, such as weight 

sensors, RFID tags, and cameras, track the cows' behavior and health. These sensors can 

monitor vital metrics like feed intake, weight, milk production, and even signs of illness or 

nutritional deficiencies. This information is transmitted to the system’s central software, 

which analyzes the data and customizes the feed delivered to each cow based on its specific 

needs. For example, a high-producing dairy cow might need more energy-dense feed 

compared to a dry cow or a heifer. 

Conclusion 
Robotics in the dairy industry offers numerous benefits, ranging from improved efficiency 

and productivity to enhanced product quality and animal welfare. Automated systems in 

milking, cleaning, packaging, and warehousing have revolutionized dairy operations, 

reducing human labor, minimizing contamination risks, and ensuring consistent quality. 

While the integration of robotics requires substantial investment, skilled personnel, and 

adaptation to specific farm needs, the long-term advantages, such as cost savings, increased 

safety, and operational scalability, make it a promising solution for modernizing dairy 

production. As technology continues to evolve, robotics will likely play an even more pivotal 

role in shaping the future of the dairy industry, driving innovation and sustainability. 
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