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Abstract

Artificial Intelligence (Al) has emerged as a transformative technology across various domains of life
sciences, including animal health. The increasing demand for livestock products, coupled with the need for
sustainable animal management, has accelerated the integration of Al into veterinary diagnostics, disease
surveillance, precision livestock farming, and wildlife conservation. This paper reviews the recent progress of
Al applications in animal health, highlighting its role in disease prediction, early detection of zoonotic
outbreaks, monitoring animal behavior, precision feeding, and improving welfare. Advances in machine
learning, computer vision, and sensor technologies have enabled real-time health monitoring through
wearable devices, smart collars, and automated milking systems. Furthermore, Al-based image recognition
tools support early diagnosis of mastitis, lameness, and parasitic infestations in livestock. In wildlife health,
Al assists in biodiversity monitoring, anti-poaching surveillance, and prediction of disease spillovers to
humans. Despite its promise, challenges persist in data availability, bias, ethics, and technology adoption in
low-resource veterinary systems. The review concludes that Al has immense potential to enhance veterinary
services, improve productivity, and ensure One Health security, but requires interdisciplinary collaboration,
robust data governance, and appropriate policy frameworks.
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Introduction

Animal health plays a critical role in global food
security, rural livelihoods, and the control of
zoonotic diseases. According to the Food and
Agriculture Organization (FAO), over 70% of rural
households depend on livestock for income,
nutrition, and agricultural activities. However,
animal health management faces challenges such as
infectious  diseases, inadequate  veterinary
infrastructure, and climate-induced stressors.
Artificial Intelligence (Al), which includes machine
learning, deep learning, computer vision, and
natural language processing, is increasingly applied
to address these challenges. Al can process large,
complex datasets to identify patterns, predict
disease outbreaks, and optimize farm management.
In the era of One Health, where human, animal,
and environmental health are interlinked, Al-driven
innovations provide valuable tools for disease
surveillance and sustainable animal production.
This paper explores the role of AI in animal
health, reviewing the literature, ongoing research,
applications in veterinary practice, and potential
benefits and risks.

Review of Literature
Several studies have highlighted the potential of Al
in animal health:

o Precision Livestock Farming (PLF): AI-
powered wearable sensors monitor
physiological parameters such as heart rate,
rumination, and body temperature. These data
support early disease detection and reduce
antibiotic misuse (Berckmans, 2017).

o Disease Diagnosis: Machine learning
algorithms have been applied to identify
mastitis in dairy cattle using somatic cell counts
and milk conductivity (Naas et al., 2021).
Similarly, convolutional neural networks
(CNNs) analyze images of animal hooves to
detect lameness.

o Zoonotic Surveillance: Al has been integrated
into global health platforms to predict zoonotic
disease outbreaks such as avian influenza and
African swine fever (Cheng et al., 2022).

o Wildlife Conservation: Camera trap images
processed with deep learning algorithms help
identify species and track animal movements
(Norouzzadeh et al., 2018).

o Veterinary Imaging: Al assists in interpreting
radiographs, ultrasound, and histopathological
slides, improving diagnostic accuracy (Larsen
et al., 2023).

Overall, literature confirms the increasing use of Al

in both livestock and wildlife health, supporting

sustainable and  evidence-based  veterinary
practices.
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Research Work
Applications of Al in Animal Health
Table 1. Applications of Al in Animal Health and Veterinary Sciences

Application Area Al Tools Used Example/Outcome References
Discase Detection Machine learning, |[Mastitis detection using milk conductivity and Naas et al., 2021
IoT sensors udder temperature

Precision Feeding & Computer vision, |Nutritional opnmlzatl.on, welfare scoring via Berckmans, 2017
Welfare smart feeders posture & gait analysis

. . . . X-ray/ultrasound image analysis for hip Larsen et al.,
Veterinary Diagnostics |Deep learning, CNNs dysplasia and pneumonia 2023
Wildlife Conservation Drones,. 'Came.:ra trgp & aer1a1. monitoring for species  |[Norouzzadeh et

deep learning identification, poaching control al., 2018
. Predictive analytics, [Forecasting avian influenza and foot-and- Cheng et al.,

Outbreak Surveillance big data mouth disease outbreaks 2022

Disease Detection and Prediction

Al models detect mastitis in dairy cows by
analyzing milk yield, conductivity, and
udder temperature.

Predictive analytics forecast outbreaks of
foot-and-mouth disease and avian influenza
using climatic and epidemiological
datasets.

Precision Feeding and Welfare

Al-driven automatic feeders optimize
nutrition based on animal growth rate and
metabolic needs.

Computer vision tracks animal posture,
behavior, and activity levels to assess
welfare and detect lameness.

Veterinary Diagnostics

Deep learning tools analyze X-rays and
ultrasound scans for conditions like hip
dysplasia in dogs or pneumonia in cattle.
Al-based parasite detection in fecal
samples reduces manual labor and
enhances accuracy.

Wildlife and Conservation Medicine

Drone-based Al surveillance identifies sick
or injured wild animals in conservation
zones.

Al models help predict cross-species
transmission risks of zoonoses, aligning
with the One Health framework.

Outbreak Surveillance and Epidemiology

Al-powered dashboards integrate farm-
level, climate, and trade data to track
disease movement.

e During the COVID-19 pandemic, Al
supported veterinary services in managing
zoonotic spillover risks.

Advantages of Al in Animal Health
e Early diagnosis and intervention.
e Cost reduction in veterinary care.
e Reduced antibiotic resistance through

targeted treatment.

e Enhanced productivity in livestock
farming.

e Real-time monitoring of herd and flock
health.

Challenges

e Lack of large, annotated veterinary data
sets.

e High costs of Al tools for small farmers.
e Ethical concerns regarding animal data

privacy.
e Risk of over-reliance on Al without human
oversight.
Conclusion

Artificial Intelligence is revolutionizing the field of
animal health by enabling early disease detection,
precision farming, enhanced diagnostics, and
wildlife conservation. Al aligns with the One
Health approach, linking human, animal, and
environmental well-being. However, to harness its
full potential, challenges related to data, cost,
ethics, and farmer adoption must be addressed.
Collaborative efforts between veterinarians, Al
experts, policymakers, and farmers are essential to
create sustainable, Al-driven solutions in animal
health care.

National Conference on Intelligent Future: Multidisciplinary Approaches to Artificial Intelligence
[IFMAAI-2025] 30 August, 2025

Page | 826



Vidyabharati International Interdisciplinary Research Journal

ISSN 2319-4979

Figures

Figure 1. Role of Al in Animal Health

Disease
Detection
— P —

Animal | Presion

\Welfare | feeding

— —

Zoonotic \ Veterinary .‘I

Surveillance Ji Diagnosis
\ | |

Wildlife

Qnitoring I

References

1.

Berckmans, D. (2017). General introduction to
precision livestock farming. Animal Frontiers,
7(1), 6-11.
https://doi.org/10.2527/af.2017.0102

Cheng, J., Sun, H., & Wang, X. (2022).
Artificial intelligence in veterinary
epidemiology: Applications and perspectives.
Frontiers in Veterinary Science, 9, 889021.
https://doi.org/10.3389/fvets.2022.889021
Larsen, R., Smith, B., & Kotsanis, C. (2023).
Artificial intelligence in veterinary diagnostics:
Current status and future prospects. Veterinary

Figure 2. Challenges in Implementing Al for

Animal Health

Reability of Al Cost &
Prediction Affordability

Technical Ethical

Expertise Concerns
Farmer
Adaptation

Radiology & Ultrasound, 64(4), 377-3809.
https://doi.org/10.1111/vru.13212

4. Naas, I. A., Garcia, R. G., & Caldara, F. R.

(2021). Machine learning applications in
precision dairy farming. Computers and
Electronics in  Agriculture, 185, 106157.
https://doi.org/10.1016/j.compag.2021.106157

5. Norouzzadeh, M. S., Nguyen, A., Kosmala, M.,

Swanson, A., Packer, C., & Clune, J. (2018).
Automatically identifying, counting, and
describing wild animals in camera-trap images
with deep learning. Proceedings of the National
Academy of Sciences, 115(25), ES7T16-E5725.
https://doi.org/10.1073/pnas.1719367115

National Conference on Intelligent Future: Multidisciplinary Approaches to Artificial Intelligence
[IFMAAI-2025] 30 August, 2025

Page | 827



