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Abstract 

 
Artificial intelligence (AI) is transforming veterinary medicine by improving diagnosis accuracy, 

disease surveillance, and treatment planning using machine learning (ML) and sophisticated 

analytics approaches. This review looks at the existing applications and future possibilities of 

artificial intelligence in veterinary medicine, with an emphasis on diagnostic imaging, 

epidemiology, disease prediction, and reproductive health. AI-powered radiomics enhances 

diagnostic precision for complex disorders, while predictive modeling helps to anticipate and manage 

disease outbreaks. Biosurveillance systems with AI enable early detection of emerging diseases. 

Furthermore, AI improves breeding programs and checks reproductive health. Despite issues with 

data quality and ethical considerations, the future of AI in veterinary medicine looks bright, with the 

potential to greatly enhance animal health outcomes and contribute to global public health. 

 

Introduction 

Artificial intelligence (AI) is transforming numerous fields, including veterinary medicine. 

Large datasets, machine learning (ML), and advanced analytical approaches are used to improve 

diagnostic accuracy, disease surveillance, and treatment planning in veterinary practice. This review 

looks at the existing applications and future possibilities of artificial intelligence in veterinary 

medicine, with an emphasis on diagnostic imaging, epidemiology, disease prediction, and 

reproductive health. 

AI in Diagnostic Imaging 

Radiomics and Advanced Imaging Techniques 

Radiomics, a subfield of medical imaging, extracts several quantitative information from 

typical medical images. These traits can be studied to reveal patterns that the human eye may miss. In 

veterinary medicine, radiomics is very beneficial for diagnosing complex disorders including brain 

tumors and inflammatory diseases. 
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For example, texture analysis (TA), a radiomic method, has showed potential in distinguishing non-

infectious inflammatory meningoencephalitis from canine glial cell neoplasia. This separation is 

often difficult even for experienced radiologists, showing AI's potential to supplement human skill. 

AI systems evaluate picture data to deliver more precise and timely diagnoses, resulting in better 

treatment outcomes. 

AI in Disease Surveillance and Epidemiology 

Predictive Modeling for Outbreaks 

AI is extremely useful in epidemiology, notably in predicting and managing disease 

epidemics. Machine learning models can use massive information, such as past outbreak data, 

climate variables, and animal movement patterns, to forecast future epidemics and identify high- 

risk locations. 

In Canada, artificial intelligence algorithms have been used to forecast porcine epidemic 

diarrhea virus trends. These models evaluate historical data to uncover patterns that predict future 

outbreaks, allowing proactive interventions to be implemented. This prediction power is critical for 

managing infectious diseases in animal populations and limiting zoonotic transmission to humans. 

Biosurveillance and Genomic Analysis 

Artificial intelligence improves biosurveillance by combining genetic and epidemiological 

data to detect and monitor developing animal diseases. PADI-web and other biosurveillance systems 

use artificial intelligence to examine genetic sequences and detect disease spread in real time. This 

connection enables early detection and response to outbreaks, reducing their impact on animal and 

public health. 

AI in Reproductive Health and Artificial Insemination 

Optimizing Breeding Programs 

AI-powered predictive models are improving livestock reproductive health management. By 

accessing data on reproductive physiology, genetics, and environmental factors, AI can find optimal 

breeding windows and improve decision-making procedures for artificial insemination. 

These models assist anticipate the ideal periods for insemination, enhancing breeding 

program success rates. Furthermore, AI systems monitor reproductive health via image recognition, 

detecting visual cues such as estrus behavior and indicators of heat to optimize breeding tactics and 

improve genetic diversity in animal populations. 

AI in Zoonotic Disease Monitoring 

Enhancing Surveillance and Response 

Zoonotic infections, which can spread from animals to people, are a substantial public health 

danger. Artificial intelligence provides potential methods for illness surveillance and monitoring. 

By combining AI with traditional disease control methods, researchers can better understand, 

anticipate, and reduce the effects of zoonotic diseases. 
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AI models can predict host range vulnerability and viral host interactions, allowing for the early 

detection and intervention of possible zoonotic threats. These models examine a variety of data 

sources, including ecological, epidemiological, and genetic information, to find trends that indicate 

growing zoonotic dangers. 

Challenges and Future Directions 

Data Quality and Integration 

One of the most significant problems in applying AI in veterinary care is guaranteeing high-

quality and comprehensive data. AI models require massive volumes of reliable data to work 

properly. Integrating data from multiple sources, such as clinical records, genetic databases, and 

environmental monitoring systems, is critical for creating strong AI applications. 

Ethical Considerations 

The application of AI in veterinary practice presents ethical concerns, specifically around 

data privacy and the possibility of algorithmic prejudice. Ensuring that AI systems are transparent, 

fair, and safe is critical to gaining the trust of veterinarians and animal owners. 

Future Potential 

Despite these challenges, the future of AI in veterinary care seems bright. AI advancements, 

such as deep learning and natural language processing, will improve diagnostics and disease 

management. Continued collaboration among veterinarians, data scientists, and researchers will 

propel the development of novel AI applications that benefit animal health and welfare. 

Conclusion 

Artificial intelligence is poised to alter veterinary medicine by significantly improving 

diagnosis accuracy, disease surveillance, and reproductive health management. Veterinarians can 

improve their abilities to detect diseases, predict epidemics, and optimize breeding programs by 

leveraging AI. As AI technologies advance, their incorporation into veterinary practice will likely 

improve animal health outcomes and contribute to global public health efforts. Ensuring the ethical 

and successful use of AI is critical to realize its full promise in veterinary care. 
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