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Robotics holds tremendous potential to revolutionize animal welfare by 

improving care, monitoring and management across various domains. 

From automated health monitoring systems in livestock, pets and wild 

animals to robotic surgical assistants and rehabilitation devices these 

technologies enhance the precision, efficiency and quality of veterinary 

and animal care. Robotics enables early detection of diseases, more 

accurate diagnostics, and less invasive treatments, which significantly 

reduce animal suffering and improve recovery outcomes. In livestock 

farming, robotics supports precision care, optimizing (re)productivity 

while ensuring animal health and welfare. For pets, robotic systems 

offer continuous monitoring and remote health management, making it 

easier to track their well-being and address health issues early. 

Additionally, robotics plays a critical role in wildlife conservation aiding 

in rehabilitation efforts that ensure animals are prepared for reintegra-

tion into their natural habitats. As advancements in artificial intellige-

nce, sensor technology, and automation continue, the integration of 

robotics into animal welfare practices will expand further, leading to 

more humane and effective care. By reducing human error, enhancing 

monitoring and improving treatment options, robotics can transform 

the animal welfare, contributing to healthier, more sustainable and 

compassionate practices. As technological advances continue, the 

integration of robotics in animal welfare promises to revolutionize the 

way humans care for animals, improve animal welfare, and provide 

ethical solutions to many existing challenges. These developments not 

only enhance the well-being of animals but also provide tools for 

humans to manage animals more responsibly and compassionately, 

bridging the gap between innovation and humane treatment. 
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INTRODUCTION 

 

For instance, precision livestock farming (PLF) leverages robotic 

technologies to monitor the health, behavior and welfare of farm 

animals through automated sensors, cameras and artificial intelligence  
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(AI)-powered analytics. These systems track vital 

signs, movement patterns and feeding behaviors in 

real-time, enabling farmers to make data-driven 

decisions that enhance the health and well-being of 

their animals while reducing the need for intrusive 

human involvement. Wearable sensors and smart 

farming platforms are key components of these 

systems, providing continuous, data-driven insights 

into animal health (Lee  & Seo 2021). 

 

In wildlife conservation, robotics is being used to 

monitor and protect endangered species. Drones, for 

example, can track animal movements in remote and 

difficult-to-access areas, providing valuable data on 

population health and habitat conditions. The use of 

drones has become instrumental in anti-poaching 

efforts, where they survey protected areas without 

disturbing wildlife (Brown & Wilson, 2021). 

 

In veterinary care, robots are increasingly aiding in 

diagnostics, surgery and rehabilitation. Robotic-

assisted surgeries are now common in human 

medicine and are beginning to be adapted for animal 

care, offering precise and minimally invasive 

procedures. This reduces the recovery time and 

trauma experienced by animals. Furthermore, robots 

are being used in animal rehabilitation, where robotic 

limbs and exoskeletons assist animals recovering from 

injuries or surgeries, helping them regain mobility 

faster and with less discomfort. 

 

Robotics in pet care has also seen a rise, with 

companies developing automated feeding systems, 

interactive toys and monitoring devices that allow pet 

owners to ensure the well-being of their animals even 

when they are not at home. AI-driven robots, such as 

Anthouse or Varram Pet Fitness Robot, engage pets 

with interactive play and exercise, reducing anxiety 

and promoting mental stimulation for pets that are 

often left alone for extended periods. 

 

The integration of robotics into animal welfare and 

management holds great potential to revolutionize the 

way we address ecological challenges and animal care. 

From monitoring ecosystems to enhancing the efficie-

ncy of conservation efforts, robotics offers innovative 

solutions that can lead to sustainable practices and 

improved animal welfare. The integration of robotics 

can support the emotional status in animal shelters or 

rehabilitation. In animal shelters or rehabilitation 

centers, where understaffing is common, robotic 

systems can provide emotional support and 

enrichment for animals. Interactive robotic toys or 

companions are being developed to engage animals, 

reducing stress and boredom, especially in confined 

environments. These robots are designed to simulate 

behaviors that engage animals in play, offering a more 

enriching environment.  

 

1. Robotics in Animal Welfare 

 

1.1. Automated Health Monitoring in Livestock and 

Pets 

Advancements in robotics and AI have enabled the 

development of automated systems for monitoring 

animal health, particularly in livestock and companion 

animals. These systems leverage cutting-edge 

technologies like sensors, AI, and data analytics to 

provide continuous, real-time health monitoring, 

ensuring early detection of diseases, improved 

welfare, and optimized productivity. Robotic systems 

can track vital signs, behavioral changes, and other 

physiological parameters using sensors and imaging 

technology. These systems can detect early signs of 

disease or stress, allowing for prompt medical 

intervention. 

 

 
Fig. 1: Automated Health Monitoring in Livestock and 
Pets 
 

For instance, in dairy farming, robotic milking systems 

not only improve efficiency but also monitor the health 

of cows, detecting issues like mastitis at an early stage. 

Similarly, smart collars or wearable sensors in pets can 
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alert veterinarians and owners about abnormal 

activity patterns, contributing to better animal care.   

 

1.1. i. Automated Health Monitoring in Livestock 

 

Livestock farming plays a critical role in food 

production, and maintaining the health of these 

animals is essential for productivity and economic 

sustainability. Traditional monitoring methods solely 

rely on human observation, which can be time-

consuming and less accurate in detecting subtle health 

changes. Automated health monitoring system offers a 

solution by providing continuous, data-driven insights 

into animal health. The continuous data from the 

livestock are derived by following ways-  

 

A. Wearable Sensors 

One of the most common tools in automated health 

monitoring for livestock is the use of wearable sensors. 

These devices, which can be attached to an animal’s 

body (e.g., collars, ear tags, or leg bands), collect data 

on vital signs such as heart rate, temperature, 

respiration, and activity levels. For example, in dairy 

cows, these sensors can track changes in behavior such 

as decreased movement, changes in eating habits, or 

deviations in milk production indicators of potential 

illness like mastitis or lameness.  

 

B. Smart Farming Platforms  

Automated monitoring systems are often integrated 

into larger smart farming platforms. These platforms 

consolidate data from multiple sensors and provide 

farmers with a comprehensive view of their herd’s 

health status. By utilizing AI and machine learning 

algorithms, these systems can analyze historical data 

to predict health issues and recommend interventions. 

For example, algorithms can detect patterns of illness 

outbreaks or stress factors in the herd, enabling 

farmers to take preventive measures before problems 

escalate. In addition, automated monitoring enhances 

reproductive management. Systems can detect signs of 

estrus (heat) in farm animals more accurately, helping 

farmers optimize breeding schedules and increase 

conception rates, thereby improving the efficiency of 

animal reproduction.  

 

C. Precision Livestock Farming (PLF) 

Automated health monitoring is a key component of 

PLF, which aims to manage individual animals' health 

and welfare precisely and efficiently. PLF systems use 

advanced sensor networks, cloud computing and data 

analysis to make decisions that improve animal health, 

reduce disease outbreaks and boost overall farm 

productivity. Early detection of diseases reduces the 

need for widespread antibiotic use, promoting more 

sustainable and welfare-conscious farming practices. 

 

1.1. ii. Automated Health Monitoring in Pets 

 

The adoption of automated health monitoring 

technology is also growing in the realm of pet care. Pet 

owners are increasingly seeking ways to monitor their 

pets' health in real-time, particularly for older animals 

or those with chronic conditions. Automated systems 

offer peace of mind by providing constant updates on 

their pets' health status and alerting owners to 

potential issues before they become critical. The 

automated health monitoring technologies help the pet 

owners in the following ways- 

 

A. Wearable Health Trackers 

Similar to livestock, pets can be provided to wear 

health monitoring devices like smart collars or 

harnesses that track their activity levels, heart rate, 

sleep patterns and other health indicators. These 

devices can help owners detect abnormal behavior, 

such as lethargy or excessive restlessness, which might 

indicate underlying health problems. In some cases, 

these systems can monitor specific conditions, such as 

heart disease, by tracking relevant metrics cardiac 

rhythms. 

 

B. Behavioral Analysis 

Automated systems can also provide insights into pet 

behavior. By continuously tracking movement and 

interactions, these devices can alert owners to 

behavioral changes that might be linked to health 

issues. For example, a pet may be more sedentary due 

to joint pain, or exhibit unusual patterns of aggression 

or withdrawal due to stress or illness. This allows for 

early interventions, improving the pet’s quality of life.  

 

C. Telemedicine Integration 

Many automated pet health monitoring systems are 

integrated with veterinary telemedicine platforms. 

This allows data collected from wearables to be shared 

directly with veterinarians, facilitating remote 

consultations and diagnoses. For example, a smart 

collar can notify a veterinarian if a dog’s vital signs 

indicate stress or illness and the vet can then 

recommend further tests or treatment, all without the 

need for an in-person visit. 
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2. Robotic Assistants in Veterinary Care 

 

The field of veterinary medicine is seeing the emerge-

nce of robotic assistants capable of aiding in surgeries, 

diagnosis, and rehabilitation. Robotic surgical tools 

enhance precision in procedures, reducing recovery 

times and improving outcomes. Additionally, autono-

mous robotic rehabilitation devices can assist animals 

with injuries, helping them regain mobility faster. 

These technologies reduce the strain on human care-

givers while improving the quality of care for animals.  

 

Robotic technology has made significant strides in 

recent years, with applications ranging from manufac-

turing to healthcare. In the veterinary field, robotic 

assistants are beginning to play an important role in 

improving animal health and medical care. These 

technologies are designed to assist veterinarians in 

diagnosing, treating, and rehabilitating animals with 

greater precision, efficiency, and success. As the 

demand for advanced veterinary care grows, robotic 

assistants are poised to revolutionize the way 

veterinary medicine is practiced. 

 

 
Fig. 2: Robotic Assistants in Veterinary Care 

 

2.1. Diagnostic and Imaging Assistance 

 
Robotic assistants are making headway in diagnostic 

imaging, helping veterinarians detect and diagnose 

illnesses more effectively. Robotic systems are being 

integrated with advanced imaging technologies like X-

rays, MRIs and ultrasounds etc to improve diagnostic 

accuracy.  

2.1.i. Automated Imaging and Scanning 

Robotic devices are being developed to handle diagno-

stic imaging tasks autonomously or semiautonomusly. 

For example, robotic ultrasound systems can perform 

scans without the need for manual operation by a 

veterinarian. These systems can adjust the position 

and angle of the ultrasound probe based on real-time 

feedback, ensuring consistent and accurate imaging. 

 

This automation allows for more thorough and faster 

diagnostic processes, which are critical in emergency 

situations or when dealing with multiple animals. 

Furthermore, robotic-assisted imaging systems can 

help reduce the exposure of veterinary staff to harmful 

radiation during X-rays or CT scans, as the robot can 

precisely position the animal and perform the scan 

remotely.  

 

2.1.ii.  AI-Driven Diagnostics 

In addition to robotic hardware, AI-powered software 

plays a significant role in assisting veterinarians with 

diagnostic imaging. AI algorithms can analyze images 

from robotic imaging systems and flag potential 

abnormalities that may not be easily detectable by the 

human eye. These systems are especially valuable in 

detecting early signs of diseases like cancer, bone 

fractures, or organ abnormalities, leading to quicker 

diagnoses and more effective treatment plans. 

 

2.2. Robotic Assistants in Veterinary Surgery 

 

One of the most promising areas of robotic assistance 

in veterinary care is in surgical procedures. Robotic 

systems can assist surgeons by providing enhanced 

precision, reducing the risk of human error and 

improving patient outcomes. 

 

2.2.i. Minimally Invasive Surgery 

Robotic surgical systems, such as those used in human 

medicine are being adapted for use in veterinary 

surgery. These systems allow for minimally invasive 

procedures where small incisions are made to insert 

robotic instruments. The surgeon controls the robotic 

arms remotely, with the help of high-definition 

cameras and 3D imaging that provides a detailed view 

of the surgical site. 

 

Minimally invasive robotic surgery offers several 

benefits for animals including reduced tissue damage, 

less pain and shorter recovery times etc. Procedures 

like spaying or removing tumors etc can be performed 
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with greater precision and lower complication rates. 

For example, robotic-assisted laparoscopic surgery is 

now being used for procedures that require delicate 

handling of internal organs, such as the removal of 

bladder stones or kidney surgeries. 

 

2.2.ii.  Improved Precision in Complex Procedures  

In complex surgical procedures, robotic systems can 

provide an extra level of precision that surpasses the 

capabilities of human hands. With their ability to 

perform movements with high accuracy and no trem-

ors, robotic arms can carry out intricate tasks, such as 

suturing tiny blood vessels or performing delicate 

neurosurgeries on animals. This enhanced precision is 

particularly beneficial in cases where animals have 

unique anatomical challenges or when operating on 

smaller animals such as birds or reptiles etc. 

 

2.3. Enhancing Efficiency in Veterinary Practices 

 

Robotic assistants not only improve the quality of care 

for animals but also enhance the efficiency of 

veterinary practices. By automating routine tasks, 

robotics frees up veterinarians and staff to focus on 

more complex and critical aspects of care. 

 

2.3.i. Automated Medication Delivery  

In veterinary clinics and hospitals, robotic systems can 

assist in the precise dispensing and administration of 

medications. For example, automated syringes or 

infusion pumps can be programmed to deliver specific 

dosages of medication at the right time, reducing the 

risk of human error in dosage calculation. This is 

particularly important for animals receiving long-term 

treatments, such as intravenous fluids or pain 

medications. 

 

2.3.i. Robotic Assistants in Laboratory Settings 

In veterinary diagnostic laboratories, robotic system 

can assist with sample analysis and diagnostic testing. 

Automated blood analyzers and sample preparation 

robots can process a large number of samples quickly 

and accurately, speeding up the diagnostic process. 

This not only improves efficiency but also ensures that 

results are more consistent and reliable, contributing 

to better patient care. 

 

2.4. Rehabilitation and Physical Therapy 

Rehabilitation in veterinary medicine plays a crucial 

role in restoring the physical function and overall well-

being of both pet and wild animals. Whether an animal 

is recovering from surgery, injury, or illness, 

rehabilitation helps to speed up recovery, improve 

quality of life, and minimize long-term complications. 

For wild animals, rehabilitation also involves 

preparing them for reintegration into their natural 

habitats. Veterinary rehabilitation has evolved with 

advanced technologies and techniques to ensure 

animals receive the best care possible.  

 

 
Fig. 3: Rehabilitation and Physical Therapy 

 

Veterinary rehabilitation for pet and wild animals is a 

vital component of veterinary medicine, providing 

specialized care that enables animals to recover from 

injuries, surgeries, and chronic conditions. With the 

integration of advanced technologies and techniques, 

rehabilitation programs have become more effective 

and accessible, leading to better outcomes for animals. 

Whether it’s helping a beloved pet regain mobility or 

preparing a wild animal for release back into the wild, 

rehabilitation plays a key role in ensuring the long-

term health and well-being of animals across species. 

Robotic assistants are also being utilized in animal 

rehabilitation and physical therapy, particularly for 

pets or livestock recovering from injuries, surgeries or 

conditions like arthritis. These systems can assist 

animals in regaining mobility and strength through 

controlled, repetitive movements. 

 

Robotic rehabilitation devices, such as exoskeletons or 

automated treadmills, are being used to help animals 

regain mobility after injuries or surgeries. These 

devices support the animal’s limbs and guide them 

through movements that help rebuild muscle strength  

http://www.ijlsci.in/
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 The following are some of the overview of significant inventions in robotics for animal welfare 

Year Invention Description 

2015 Livestock 

Monitoring 

Wearables 

Early wearables introduced for cattle and other livestock enabled real-time 

monitoring of health indicators like temperature and activity, facilitating disease 

prevention and health management. 

2016 Automated 

Milking Robots 

Robots designed for dairy farms to automatically milk cows improved milking 

efficiency, reduced stress in animals and optimized milk yield. 

2017 Drone Surveillance 

for Wildlife 

Drones equipped with GPS and thermal cameras began to be widely used in wildlife 

monitoring, allowing for efficient tracking of animal movements and population 

monitoring in protected areas. 

2018 Robotic Feed 

Dispensers 

Autonomous feeding systems for farms and shelters were developed to distribute 

food based on pre-set schedules, minimizing waste and ensuring balanced nutrition 

for animals. 

2019 Companion Robots 

for Animal 

Enrichment 

Designed for captive animals, especially in zoos, these robots provided interaction 

and stimulation, reducing boredom and promoting natural behaviors. 

2020 Autonomous 

Herding Robots 

Robotics capable of moving herds and directing livestock behavior emerged, offering 

precision in managing large groups with minimal stress to the animals. 

2021 Enhanced AI-

Powered Wildlife 

Drones 

Drones with improved AI capabilities could identify individual animals, recognize 

signs of illness, and detect poaching, strengthening conservation efforts in remote 

areas. 

2022 Veterinary Surgical 

Robots 

Advanced surgical robots assisted veterinarians in performing complex, minimally 

invasive surgeries on animals, reducing recovery time and improving treatment 

accuracy. 

2023 Multi-functional 

Animal Care 

Robots 

Robots capable of performing diverse tasks, from health checks to feeding and 

environmental monitoring, were introduced to support shelters and farms with 

comprehensive animal care. 

2024 AI-Powered 

Behavioral 

Monitoring Robots 

Robots with advanced AI began to monitor behavioral signs of stress, anxiety, or 

illness in various species, providing early warnings for preventive care in both 

domestic and wild animals. 

and improve coordination. For example, exoskeletons 

are used in animals with spinal injuries to assist with 

walking and other mobility exercises. Underwater 

treadmills with robotic features are also used for 

canine rehabilitation, helping dogs with joint problems 

or post-surgery recovery improve their muscle 

strength while minimizing stress on their joints 

(Hodgson et al., 2023). 

 

2.4.i. Exoskeletons for Mobility Recovery 

Robotic exoskeletons, originally developed for 

humans, are being adapted for use in veterinary 

rehabilitation. These wearable robotic devices can 

support an animal's limbs, enabling them to walk and 

perform physical exercises during recovery. For 

example, dogs with mobility issues due to spinal 

injuries or neurological disorders can benefit from 

robotic exoskeletons that help them regain the ability 

to walk, reducing the need for manual support from 

caregivers.  

 

Exoskeletons are often used in conjunction with 

physical therapy programs, allowing animals to engage 

in low-impact exercise that promotes muscle growth 

and joint mobility. The robotic systems can be adjusted 

to the specific needs of the animal, providing 

customized rehabilitation plans that improve recovery 

outcomes. 

 

2.4.ii. Robotic Therapy Devices 

In veterinary clinics, robotic therapy devices are being 

employed to provide targeted physical therapy to 
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injured animals. These devices can perform massage 

therapy, range-of-motion exercises, or hydrotherapy 

with precision and consistency. For example, 

underwater treadmills (c.f. Hodgson H, Blake S, de 

Godoy RF. A study using a canine hydrotherapy 

treadmill at five different conditions to kinematically 

assess range of motion of the thoracolumbar spine in 

dogs. Vet Med Sci. 2023 Jan;9(1):119-125. doi: 

10.1002/vms3.1067. Epub 2022 Dec 29. PMID: 

36580393; PMCID: PMC9856978.) with robotic 

features are used for canine rehabilitation, helping 

dogs with joint problems or post-surgery recovery 

improve their muscle strength while minimizing stress 

on their joints. The use of robotic therapy devices 

ensures that animals receive consistent and effective 

treatment, even when veterinary staff are managing 

multiple patients or busy with other tasks. 

 

This timeline highlights how robotic technology has 

progressively enhanced animal welfare, showing a 

trend toward automation, precision and early 

detection of health issues. Each year has introduced 

new levels of functionality, particularly in monitoring, 

care, management and conservation applications. 

 

 

CONCLUSIONS 

 

The integration of robotics into animal welfare marks 

a transformative leap in how we care for, monitor and 

manage animals across different environments, from 

livestock farms to wildlife reserves. As the technology 

advances, robotic systems continue to offer precision, 

efficiency and innovations that reduce animal suffering 

and improve overall health outcomes. Whether 

through automated health monitoring in livestock, 

diagnostic aids in veterinary clinics, or rehabilitation 

devices for injured animals, robotics presents a unique 

opportunity to enhance both the ethical and practical 

aspects of animal care.   

 

In wildlife conservation, robotics is being used to 

monitor and protect endangered species. Drones, for 

example, can track animal movements in remote and 

difficult-to-access areas, providing valuable data on 

population health and habitat conditions. The use of 

drones has become instrumental in anti-poaching 

efforts, where they survey protected areas without 

disturbing wildlife (Brown & Wilson, 2021). 

 

Robotics in pet care has also emerged as a critical 

innovation, with smart devices monitoring pets' health 

and behavior even when owners are absent. These 

systems help pet owners detect health issues early and 

provide timely care. For animal shelters, robotic 

companions provide emotional support and 

engagement for animals, reducing stress and 

improving their overall well-being. As artificial 

intelligence, sensor technology and automation 

continue to evolve, the scope of robotics in animal 

welfare will only grow, offering more humane, efficient 

and sustainable solutions. Robotics promises to 

revolutionize the way humans care for animals, 

bridging the gap between technological innovation and 

compassionate treatment. This shift toward more 

ethical, data-driven practices paves the way for a 

future where animals receive more personalized and 

effective care, ultimately promoting their health and 

welfare. 

 

The significant potential of robotics in animal welfare 

lies in its ability to enhance care, reduce human error, 

and offer less invasive, more precise treatments. These 

advances not only contribute to improved animal 

welfare but also empower humans to manage animals 

more responsibly and compassionately. The fusion of 

robotics with animal welfare practices promises a 

future where animals can thrive under care systems 

designed to prioritize their well-being. 
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