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1. INTRODUCTION

Animal infectious illnesses represent serious risks to wildlife populations, cattle health, and, therefore, 
ecological balance and global food security1.  In addition to causing significant financial losses in the 
livestock and agricultural industries, diseases including bovine TB, avian influenza, foot-and-mouth 
disease, and African swine fever also pose a danger of spreading to human populations via zoonotic 
infections.  Due to delayed discovery, a lack of resources, and the wide geographic dispersion of animal 
populations, traditional methods for identifying, forecasting, and controlling these diseases—such as 
laboratory diagnostics, field monitoring, and veterinary inspections—frequently encounter difficulties2.  
Because it makes it possible to forecast and control infectious illnesses in animals quickly, accurately, 
and on a wide scale, artificial intelligence (AI) has become a game-changing tool in tackling these 
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ABSTRACT 

Infectious diseases in animals present considerable threats to livestock productivity, 
wildlife health, and global ecological equilibrium, with outbreaks of diseases such as 
avian influenza, foot-and-mouth disease, African swine fever, and bovine tuberculosis 
resulting in significant economic losses and potential zoonotic hazards.  Conventional 
surveillance and management techniques often encounter constraints in velocity, 
scalability, and precision, underscoring the need for creative alternatives.  Artificial 
Intelligence (AI) has become a pivotal instrument for forecasting, observing, and 
controlling animal infectious illnesses via the analysis of intricate datasets, including 
animal movement patterns, environmental factors, pathogen genetics, and agricultural 
management records.  Machine learning, deep learning, and data-driven simulations 
enable the early detection of outbreaks, risk assessment, hotspot identification, 
optimization of vaccination regimens, biosecurity monitoring, and the modeling of 
containment tactics.  The integration of IoT devices, drones, and remote sensing allows 
continuous real-time monitoring of extensive livestock and animal populations.  AI-
driven methodologies exhibit superior prediction accuracy, swift responsiveness, and 
optimized resource allocation relative to conventional techniques, despite ongoing 
hurdles like data quality, processing requirements, and practical application.  The use 
of AI in veterinary epidemiology signifies a transition from reactive to proactive 
disease management, enhancing worldwide readiness, diminishing economic losses, 
alleviating zoonotic hazards, and fostering sustainable animal health and ecological 
preservation. 

. 

144

https://doi.org/10.64062/JPGMB.Vol1.Issue5.11


 
 
 

 Journal of Pharmacology, Genetics and Molecular Biology (JPGMB)    
                              ISSN: 3049-3757 | Vol. 01, Issue-05, Sep-Oct |2025, pp. 144-156 

Journal of Pharmacology, Genetics and Molecular Biology (JPGMB) 

ISSN: 3049-3757 | Vol. 01, Issue-05, Sep-Oct | 2025 
 issues.  AI is capable of analyzing complicated information, such as farm management records, animal 

movement patterns, meteorological conditions, and pathogen genetic data, using machine learning 
algorithms, deep learning models, and data-driven simulations.  These studies make it easier to 
anticipate the spread of diseases, identify outbreaks early, and optimize intervention tactics in real time3.  
For example, by combining environmental data with migratory bird patterns, AI models have been used 
to forecast avian influenza hotspots, and deep learning methods have improved the identification of 
parasite illnesses in cattle by examining laboratory and veterinary imaging data. 

Additionally, AI supports disease management via predicting possible consequences of containment 
efforts, tracking biosecurity compliance, and optimizing vaccination regimens4.  Continuous 
surveillance in vast herds or wildlife reserves is made possible by the combination of AI with sensor 
technologies, drones, and remote monitoring devices. This reduces the need for human involvement 
and speeds up reaction times.  In the management of highly infectious illnesses, when early intervention 
might avert major outbreaks in animal populations, this technical innovation is very important.  AI's 
contribution to the treatment of infectious diseases in animals signifies a paradigm change away from 
reactive methods and toward proactive and predictive ones.  In addition to improving the effectiveness 
of veterinary care, artificial intelligence (AI) fortifies the worldwide ability to reduce zoonotic risks, 
protect livestock production, and maintain wildlife health by using computing power and data-driven 
insights.  Therefore, for ecological resilience and sustainable animal health management, it is essential 
to comprehend and grow AI applications in this field. 

1.1. Background Information and Context 

Disease outbreaks of avian influenza, foot-and-mouth disease, and African swine fever may result in 
financial losses and possible zoonotic hazards, making infectious illnesses in animals—including cattle 
and wildlife—a serious danger to veterinary care, agriculture, and ecological balance5.  Manual 
monitoring and laboratory diagnoses are two examples of traditional surveillance techniques that often 
experience delays and constraints when processing complicated, large-scale data.  By evaluating 
environmental variables, animal movement patterns, pathogen genetics, and sensor data, artificial 
intelligence (AI) provides game-changing solutions via machine learning, deep learning, and data 
analytics. These methods are used to forecast outbreaks, evaluate risks, and improve disease control 
tactics6.  Early infection detection, immunization scheduling, containment modeling, and biosecurity 
monitoring are just a few of the AI applications that are often combined with IoT devices and remote 
sensing for ongoing monitoring.  These technologies improve proactive intervention, wildlife 
conservation, and sustainable livestock production, making AI an essential tool for preserving animal 
health and stopping the spread of illness locally and globally. 

1.2. Objectives of the study  
• To analyze the current applications of Artificial Intelligence in predicting infectious disease 

outbreaks in animal populations, including livestock and wildlife. 
• To evaluate the effectiveness of AI-based tools and models in managing and controlling 

infectious diseases in animals, such as vaccination optimization, containment strategies, and 
biosecurity monitoring. 

• To identify challenges, limitations, and data requirements in implementing AI-driven disease 
prediction and management systems in veterinary epidemiology. 

• To explore future prospects and emerging trends of AI technologies in enhancing animal health 
surveillance, disease prevention, and ecological conservation. 

1.3. Importance of the topic 

The significant influence that infectious illnesses have on livestock production, wildlife conservation, 
and ecological balance makes the use of artificial intelligence (AI) in the prediction and management 
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 of these diseases in animals vital.  Disease outbreaks including bovine TB, foot-and-mouth disease, 

African swine fever, and avian influenza may pose a danger to zoonotic species, cause significant 
economic losses, and undermine food security7.  By enabling early identification, precise prediction, 
and efficient treatment of such illnesses, artificial intelligence (AI) is revolutionizing conventional 
veterinary procedures, which often depend on labor-intensive and resource-intensive techniques.  AI 
tools can improve vaccination strategies, monitor biosecurity measures, and model containment 
interventions by analyzing complex datasets, such as environmental conditions, animal movement 
patterns, and pathogen genomic information8. This improves animal health outcomes and lowers 
mortality rates.  Additionally, the incorporation of AI with cutting-edge technologies like as IoT, remote 
sensing, and drone surveillance improves ongoing surveillance in wildlife reserves and large-scale 
farms, allowing for preemptive responses and reducing the danger of outbreaks.  As a crucial field of 
study in veterinary epidemiology and animal health management, comprehending and developing AI 
applications in this field is crucial for reducing the danger of disease transmission to people as well as 
for protecting wildlife and sustainable livestock production. 

2. AI IN ANIMAL DISEASE PREDICTION AND MANAGEMENT 

The prediction and treatment of infectious illnesses in animals have been completely transformed by 
artificial intelligence (AI), which has become a potent tool in veterinary epidemiology9.  As disease 
dynamics in cattle and wildlife populations become more complicated, conventional monitoring and 
diagnostic techniques often encounter difficulties with speed, accuracy, and scalability.  Artificial 
intelligence (AI) technologies, including as machine learning, deep learning, and data analytics, make 
it possible to handle vast and varied information, from pathogen genetic data to animal movement 
patterns and environmental factors10.  AI systems can evaluate risk regions, forecast possible disease 
outbreaks, and guide focused responses by uncovering hidden patterns and connections.  AI also 
improves disease management via immunization schedule optimization, containment strategy 
modeling, biosecurity compliance monitoring, and real-time decision assistance.  Incorporating AI into 
animal health monitoring enhances disease control effectiveness and precision while also supporting 
wildlife conservation, sustainable livestock production, and zoonotic risk reduction. 

2.1. Summary of Key Research Studies 

According to recent studies, artificial intelligence (AI) is essential for both controlling and forecasting 
viral illnesses in animals.  By examining historical, environmental, and mobility data, machine learning 
models have successfully predicted outbreaks of illnesses in cattle, including avian influenza, African 
swine fever, and foot-and-mouth disease11.  Early identification and prevention of cross-species 
transmission have been made possible by the application of AI technologies in wildlife to track disease 
dynamics in migrating birds, bats, and other reservoir species.  Furthermore, by improving vaccination 
plans, simulating containment tactics, and keeping an eye on biosecurity procedures, AI has improved 
real-time disease control by providing quicker and more accurate answers than conventional 
techniques12. 

• Numerous cattle experiments have shown how well AI predicts outbreaks of infectious diseases.  
By examining past outbreak data, animal movement patterns, and environmental conditions, 
machine learning models have been used to predict illnesses including avian influenza in poultry, 
African swine fever in pigs, and foot-and-mouth disease in cattle.  By accurately detecting high-
risk areas and forecasting the spread of illness, these AI-driven models have made it possible to 
allocate resources strategically and implement preventative measures in a timely manner13. 

• AI has been used to monitor and control illnesses in migratory birds, bats, and other wildlife 
species that serve as pathogen reservoirs in wildlife populations.  Large-scale ecological and 
movement datasets can now be processed thanks to deep learning and predictive analytics. This 
lowers the risk of zoonotic spillover by assisting researchers in understanding transmission 
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 dynamics, identifying early outbreak indicators, and putting preventative measures in place to 

avoid cross-species infection14. 
• AI has also been used to control diseases in wildlife and cattle in real time.  According to studies, 

it is used to simulate confinement tactics, optimize vaccination regimens, and track biosecurity 
compliance across farms and reserves.  Although there are still issues with data quality, 
interaction with current surveillance systems, and processing needs, these applications show that 
AI can perform better than conventional techniques by offering quick, scalable, and accurate 
insights into disease prevention and management. 

2.2. Methodologies and Findings 

Numerous approaches are used in research on AI applications in animal disease prediction and 
management, with a primary focus on machine learning algorithms like neural networks, decision trees, 
support vector machines, random forests, and deep learning models for image-based veterinary 
diagnostics15.  Complex datasets such as past epidemic records, environmental variables, animal 
movement patterns, and pathogen genetic data are all analyzed by these models.  According to research, 
AI can precisely forecast disease transmission, outbreak sites, and high-risk times, allowing for prompt 
interventions in populations of cattle and animals.  For instance, avian influenza prediction models have 
used environmental data and migratory bird movements to pinpoint possible hotspots, while AI tools in 
livestock farms have improved the early identification of illnesses like foot-and-mouth disease and 
African swine fever.  Furthermore, AI helps control disease by simulating confinement situations, 
tracking biosecurity compliance, and improving vaccination techniques.  For proactive illness 
prediction and management in animals, these research repeatedly show that AI offers scalable, accurate, 
and effective solutions, even in the face of obstacles like data heterogeneity, processing needs, and 
integration with current monitoring systems. 

2.3. Strength and Weakness 

In the prediction and management of infectious diseases in animals, artificial intelligence (AI) has 
several advantages. These include the capacity to evaluate sizable and intricate datasets, enhance the 
precision and promptness of outbreak forecasts, optimize vaccination schedules, and continuously 
monitor biosecurity compliance16.  The health of cattle and animals is improved, sustainable practices 
are supported, and zoonotic risks are reduced via integration with technologies like IoT devices, drones, 
and remote sensing, which further improve scalability and efficiency.  The need for diversified and 
high-quality datasets, significant processing power, specialized knowledge, and difficulties integrating 
with the current veterinary infrastructure are some of AI's drawbacks.  Furthermore, unanticipated 
illness dynamics, environmental variability, and inadequate data may all have an impact on forecast 
accuracy, underscoring the need of meticulous model improvement and workable implementation 
techniques17. 

• Strengths: Predicting and treating infectious illnesses in animals is one area where artificial 
intelligence (AI) has a lot to offer. Large and complicated datasets may be analyzed with 
its help, revealing connections and patterns that are hard to find using conventional 
techniques. AI supports optimal disease management tactics including vaccine scheduling, 
containment planning, and biosecurity monitoring, improves the precision and timeliness 
of epidemic forecasts, and enables proactive interventions. Integration with cutting-edge 
technology such as drones, IoT devices, and remote sensing enables scalability, effective 
monitoring of wildlife and livestock populations, and real-time surveillance. AI is also a 
game-changing technology in veterinary epidemiology as it improves wildlife 
conservation, zoonotic risk reduction, and sustainable animal health practices. 

• Weaknesses: AI has a number of drawbacks when it comes to treating veterinary illnesses, 
despite its benefits.  High-quality, thorough, and varied datasets are necessary for AI models 
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 to function well, but they are often hard to get by consistently across geographical locations 

and animal populations.  In environments with limited resources, accessibility may be 
restricted by the processing power and specialist knowledge needed for AI implementation.  
Practical implementation may also be hampered by difficulties integrating AI systems with 
current veterinary infrastructure and monitoring programs.  Incomplete data, unanticipated 
illness dynamics, and environmental variability may also have an impact on predictive 
accuracy, which can lower dependability in specific situations.  Thus, even though AI offers 
reliable and scalable solutions, maximizing efficacy requires close attention to data quality, 
system integration, and ongoing model improvement. 

3. APPLICATIONS OF AI IN PREDICTING INFECTIOUS DISEASES IN ANIMALS 

By evaluating intricate datasets and seeing trends that are hard to find using conventional techniques, 
artificial intelligence (AI) has emerged as a crucial tool for forecasting viral illnesses in animals.  To 
predict illnesses like foot-and-mouth disease, African swine fever, and avian influenza in cattle, 
artificial intelligence (AI) models use environmental factors, animal movement patterns, and historical 
epidemic data. This allows for early treatments.  In animal populations, migratory birds, bats, and other 
species are monitored using machine learning and deep learning algorithms to identify possible 
outbreaks and stop the spread of diseases across species18.  AI helps with risk assessment by detecting 
high-risk areas and times, predicting appearance and severity of pathogens by analyzing their genome 
sequences, designing containment strategies by simulating disease spread scenarios, and monitoring 
animal health in real-time by integrating data from drones and IoT sensors19.  When combined, these 
technologies provide veterinarians and legislators practical information to put into practice prompt and 
focused preventative interventions, improving the overall effectiveness of illness prediction and control. 

• Outbreak Forecasting in Livestock 

In predicting infectious disease outbreaks in animal herds, artificial intelligence (AI) has emerged as a 
game-changing technology.  AI algorithms may predict possible re-emergence in certain places by 
examining past outbreak data to find patterns and trends in disease recurrence over time20.  Since these 
variables often affect pathogen survival and transmission, adding environmental data—such as 
temperature, humidity, precipitation, and vegetation cover—improves the models' predicted accuracy 
even further.  AI systems also use animal movement patterns, such as grazing routes, migratory paths, 
and farm-to-farm transportation, to evaluate the potential for disease transmission across populations21.  
The creation of early warning systems made possible by this multifaceted research gives authorities, 
farmers, and veterinarians practical information to carry out prompt responses including focused 
vaccination programs, quarantine regulations, and biosecurity improvements.  Therefore, AI-driven 
outbreak forecasting helps to preserve overall animal health and food security while also lowering the 
probability of large-scale epidemics and mitigating financial losses in livestock production. 

• Early Detection in Wildlife Populations 

An important aspect of early infectious illness identification in animal populations is artificial 
intelligence (AI), namely machine learning and deep learning algorithms.  Species like migratory birds, 
bats, and other reservoir animals—which often carry viruses that might infect people or livestock—are 
monitored using these algorithms.  Through the examination of movement patterns, population density, 
habitat conditions, and behavioral data, artificial intelligence models are able to detect abnormalities 
that might suggest the onset of a disease before it spreads widely22.  In wildlife, early diagnosis is 
particularly crucial since these populations may act as carriers of the disease, raising the possibility of 
zoonotic spillover events that endanger the health of both humans and animals.  By reducing the 
transmission of infectious illnesses and safeguarding ecological and agricultural systems, AI-driven 
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 surveillance enables veterinary authorities and wildlife managers to carry out prompt interventions, 

such as habitat management, focused monitoring, or preventative measures23. 

• Risk Assessment and Hotspot Identification 

In order to detect disease hotspots and perform risk assessments in livestock and wildlife populations, 
artificial intelligence (AI) technologies are being used more and more.  AI models can precisely forecast 
areas and times with a higher risk of infectious disease outbreaks by combining ecological data (such 
as habitat type, biodiversity, and land use), climatic variables (such as temperature, rainfall, and 
humidity), and population data (such as animal density, movement patterns, and interspecies 
interactions)24.  Authorities may prioritize monitoring and intervention efforts thanks to this proactive 
strategy, which guarantees that scarce resources are directed to the most vulnerable locations.  Hotspot 
mapping, for instance, may direct field monitoring operations, targeted vaccination programs, and smart 
biosecurity measures, minimizing needless interventions in low-risk regions.  In addition to improving 
the effectiveness of disease prevention and control initiatives, artificial intelligence (AI) reduces 
financial losses and contributes to the sustainability and well-being of animal populations by facilitating 
accurate risk-based decision-making25. 

• Genomic Analysis of Pathogens 

More precise forecasts of disease development and evolution in animal populations are now possible 
because to the substantial advancements in pathogen genome research made possible by artificial 
intelligence (AI).  AI systems can find genetic markers linked to infectious illnesses, virulence factors, 
and mutation patterns by examining large-scale genomic sequences26.  Researchers can predict possible 
outbreaks before they happen, follow the emergence of new or more aggressive strains, and comprehend 
pathogen behavior because to this skill.  Predictive genomic analysis like this helps early warning 
systems in livestock and wildlife populations, directing authorities and veterinarians to adopt 
preventative measures including quarantine, targeted vaccination, and closer observation of animal 
populations that are at danger27.  Furthermore, combining genetic information with epidemiological and 
environmental data improves the accuracy of prediction models, lowering the danger of zoonotic 
transmission to humans, preventing the spread of illness, and safeguarding animal health. 

• Simulation and Predictive Modeling 

In order to simulate and model the transmission of infectious diseases in animal populations, artificial 
intelligence (AI) is essential.  AI-based models that include variables including animal population, 
movement patterns, environmental circumstances, and pathogen characteristics may mimic different 
outbreak scenarios in livestock farms, wildlife reserves, or mixed ecosystems28.  Before using various 
confinement tactics in actual environments, like as quarantine zones, culling procedures, or focused 
vaccination programs, these simulations enable veterinarians, epidemiologists, and politicians to assess 
their efficacy.  AI models aid in response plan optimization, economic loss minimization, and animal 
population illness and mortality reduction by offering a virtual environment to evaluate various 
intervention tactics.  Furthermore, by predicting the probable course of disease distribution and 
identifying possible outbreak hotspots, predictive modeling aids proactive planning by facilitating 
prompt and well-informed decision-making for the management of livestock and wildlife health. 

• Integration with Sensor and IoT Data 

The use of artificial intelligence (AI) to IoT sensors, drones, and other remote monitoring tools has 
significantly improved the prediction of infectious diseases in animals.  These technologies provide 
constant, up-to-date information on the physiological parameters, movement patterns, environmental 
factors, and animal behavior.  In order to identify anomalous health trends that might point to the early 
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 start of infectious illnesses, AI systems analyze this enormous volume of data29.  When vast cattle herds 

or animal populations are continuously monitored, detection may be done more quickly and accurately 
than with typical manual monitoring. This allows for prompt interventions and lowers the chance of 
broad epidemics.  In order to improve animal health and reduce financial losses, veterinary authorities 
and farm managers may use AI and IoT technologies to establish proactive disease control plans, 
optimize resource allocation, and improve overall biosecurity measures. 

• Decision Support for Veterinary Epidemiology 

In the management of infectious illnesses in animals, artificial intelligence (AI) is a potent decision-
support tool for veterinarians, epidemiologists, and legislators30.  Through the analysis of various 
information, such as animal movement, epidemic history, environmental conditions, and real-time 
health monitoring, artificial intelligence (AI) produces actionable insights that direct control and 
prevention efforts.  With the aid of these insights, vaccination schedules, resource allocation, and 
biosecurity procedures may be optimized, guaranteeing prompt, focused, and successful actions.  
Additionally, decision support systems help authorities prioritize high-risk locations, model the possible 
effects of various methods, and react more effectively to new threats.  Overall, veterinary 
epidemiology's use of AI improves operational effectiveness, lowers disease-related losses, and fortifies 
the resilience of livestock and wildlife health systems—all of which contribute to sustainable animal 
management techniques31. 

4. AI IN MANAGING AND CONTROLLING ANIMAL INFECTIOUS DISEASES 

In comparison to conventional veterinary procedures, artificial intelligence (AI) has become a game-
changing tool in the treatment and control of infectious illnesses in animals, providing quicker, more 
accurate, and more scalable solutions.  Management and control include putting plans in place to stop 
the spread of illness, lessen financial losses, and safeguard animal health, while prediction focuses on 
spotting possible outbreaks.  Artificial intelligence (AI) tools, such as machine learning, deep learning, 
and sophisticated data analytics, facilitate resource efficiency, real-time decision-making, and ongoing 
livestock and animal population monitoring32. 

 Optimizing immunization regimens is one of AI's main contributions to disease control.  AI can identify 
the optimal vaccination schedule, frequency, and target populations by examining environmental 
variables, animal susceptibility, and disease prevalence.  This improves immunity in animal 
populations, lowers unneeded immunization, and saves money.  By simulating containment tactics like 
quarantine zones, culling procedures, or mobility limitations, AI also helps authorities assess various 
options and choose the best course of action without running the danger of further spread33. 

 AI integration with IoT devices, remote sensors, and surveillance drones further improves biosecurity 
monitoring and compliance.  AI systems may detect early illness indicators and notify veterinarians and 
farm management for prompt action when animal health, farm circumstances, and environmental data 
are continuously tracked.  AI-driven decision support systems can provide policymakers useful 
information that they may use to prioritize high-risk regions, distribute resources effectively, and react 
quickly to new outbreaks. 

 AI analyzes animal movement patterns, population density, and interspecies interactions to help 
manage ecosystems and limit illness in wildlife and mixed environments.  AI reduces the possibility of 
zoonotic spillovers and cross-species transmission by fusing management and prediction capabilities, 
protecting the health of both humans and animals.  AI plays a critical role in contemporary veterinary 
epidemiology and also supports wildlife conservation, sustainable livestock production, and economic 
stability34. 
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  All things considered, using AI to manage and control infectious illnesses is a proactive, data-driven 

strategy that enhances animal health outcomes and fortifies international readiness against newly 
developing animal infections. 

Table 1: AI Applications in Animal Infectious Disease Prediction and Management 

Author(s) & Year Title / Focus AI 
Methodologies 
Used 

Key Findings / 
Applications 

Gaps / Limitations 

Singh, S., Sharma, 
P., Pal, N., Sarma, 
D. K., Tiwari, R., & 
Kumar, M. (2024)35 

Holistic one health 
surveillance 
framework: 
synergizing 
environmental, 
animal, and human 
determinants for 
enhanced 
infectious disease 
management 

Integrated AI 
frameworks 
combining 
environmental, 
animal, and 
human health 
data 

Developed a 
comprehensive One 
Health AI-based 
surveillance 
framework improving 
outbreak prediction 
and proactive disease 
management 

Focused more on 
framework design; 
practical 
implementation in 
large-scale animal 
populations not fully 
tested 

Lonas, Z. H., 
Chazya, R., 
Chisanga, K., 
Chisanga, A., 
Simbeye, T. S., 
Suzan, Q., ... & 
Maseka, C.36 

Advances in 
Artificial 
Intelligence for 
Infectious Disease 
Surveillance in 
Livestock in 
Zambia 

Machine learning 
algorithms for 
livestock disease 
prediction 

AI models improved 
early detection of 
livestock diseases, 
identified risk areas, 
and optimized 
surveillance strategies 

Limited details on 
specific algorithm 
performance metrics; 
scalability for larger 
datasets unclear 

Ahmed, H., Shaikh, 
S., & Khan, H. 
(2023)37 

Relating different 
Artificial 
Intelligence 
approaches for 
Animal disease 
outbreak detection 

Comparison of AI 
approaches: ML, 
deep learning, 
and hybrid 
models 

Highlighted strengths 
of combining ML and 
deep learning for 
outbreak detection in 
animals; improved 
prediction accuracy 
and response planning 

Focused on 
simulation studies; 
real-world field 
validation lacking 

Wong, F., de la 
Fuente-Nunez, C., 
& Collins, J. J. 
(2023)38 

Leveraging 
artificial 
intelligence in the 
fight against 
infectious diseases 

Broad AI 
applications 
including 
predictive 
modeling and 
data analytics 

Emphasized AI’s role 
in early detection, 
monitoring, and risk 
assessment for 
infectious diseases 

General review; 
limited animal-
specific examples 
provided 

Srivastava, V., 
Kumar, R., Wani, 
M. Y., Robinson, 
K., & Ahmad, A. 
(2025) 39 

Role of artificial 
intelligence in 
early diagnosis and 
treatment of 
infectious diseases 

ML algorithms 
for disease 
prediction and 
diagnostic 
support 

AI significantly 
enhanced early 
diagnosis and timely 
intervention for 
infectious diseases in 
animals and humans 

Focused on 
diagnostic 
applications; 
predictive modeling 
in large animal 
populations less 
discussed 
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 Chowdhury, A. T., 

Newaz, M., Saha, 
P., Pedersen, S., 
Khan, M. S., & 
Chowdhury, M. E. 
(2024)40 

Surveillance, 
Prevention, and 
Control of 
Infectious Diseases 

AI-based 
surveillance tools 
and risk modeling 

Provided 
comprehensive review 
of AI-based 
surveillance, 
prevention strategies, 
and disease control 
frameworks in 
veterinary contexts 

Broad coverage; 
specific case studies 
in livestock and 
wildlife populations 
limited 

5. DISCUSSION  

Artificial intelligence (AI) has shown great promise in the prediction and treatment of infectious 
illnesses in animals. It provides benefits over conventional veterinary methods by facilitating early 
identification, precise outbreak forecasting, and the development of optimal disease management plans.  
Research conducted on a variety of livestock and wildlife populations shows that AI models, such as 
machine learning, deep learning, and hybrid frameworks, can efficiently analyze complex datasets, 
including environmental factors, animal movement patterns, historical outbreak records, and pathogen 
genomic data, to pinpoint high-risk areas and forecast the spread of disease.  AI's integration with IoT 
devices, drones, and remote sensors improves proactive decision-making and real-time monitoring even 
more, facilitating biosecurity compliance, containment tactics, and optimal vaccination schedules.  
Along with lowering financial losses and improving animal health outcomes, these skills also lessen 
zoonotic hazards and promote wildlife conservation and sustainable livestock production.  
Notwithstanding, obstacles including data quality, computing requirements, restricted field validation, 
and connection with current veterinary infrastructure underscore the need for more investigation and 
enhancement of AI systems.  In veterinary epidemiology, artificial intelligence (AI) is a game-changer, 
offering proactive, accurate, and scalable methods for controlling infectious diseases in animal 
populations. 

5.1. Interpretation and Analysis of Findings 

According to the reviewed literature, artificial intelligence (AI) has emerged as a crucial tool for 
monitoring and forecasting infectious illnesses in animals.  Artificial intelligence (AI) techniques, such 
as machine learning, deep learning, hybrid models, and integrated frameworks, have shown remarkable 
efficacy in early detection, risk assessment, epidemic forecasting, and disease management strategy 
optimization.  Studies on cattle populations, for example, like those conducted by Lonas et al. and 
Ahmed et al., demonstrate AI's ability to forecast high-risk locations and epidemic probabilities by 
analyzing historical outbreak data, animal movement patterns, and environmental factors.  According 
to Singh et al. and Wong et al., AI-driven monitoring of migratory birds, bats, and other reservoir species 
in wildlife populations has made it possible to identify possible outbreaks and cross-species 
transmission hazards early on.  Additionally, AI integration with drones, IoT devices, and remote 
sensors has enhanced real-time decision-making and continuous monitoring, increasing outbreak 
management's accuracy and efficiency.  All things considered, the results indicate that AI significantly 
outperforms conventional illness monitoring and management techniques by enhancing predicting 
accuracy and facilitating proactive treatments. 

5.2. Implications and Significance 

AI technologies have a wide range of consequences for managing infectious diseases in animals.  First, 
improved predictive skills reduce financial losses and disease transmission by enabling veterinarians, 
farm managers, and policymakers to spend resources effectively and put preventative measures in place 
on time.  Second, AI-driven optimization of biosecurity procedures, containment plans, and 
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 immunization programs enhances animal health outcomes and lowers death rates in populations of 
cattle and wildlife.  Third, AI supports global One Health projects that integrate animal, human, and 
environmental health by offering early warning of new infections in wildlife reservoirs, which helps 
reduce zoonotic spillover.  These applications are significant for ecological balance, wildlife protection, 
and sustainable animal production, demonstrating AI as a game-changing instrument that improves 
readiness, adaptability, and well-informed decision-making in veterinary epidemiology. 

5.3. Gaps and Future Research Directions 

The use of AI for the treatment of infectious diseases in animals still has a number of shortcomings, 
despite the encouraging outcomes.  Since AI models need huge, diversified, and high-quality datasets 
to make accurate predictions, one major restriction is the availability and quality of data, which may 
not be consistently accessible across species or locations.  Additionally, specific knowledge and 
computing resource requirements may make practical implementation difficult, particularly in 
environments with limited resources.  Many research, like those by Srivastava et al. and Ahmed et al., 
depend on simulation-based models instead of extensive field validations in the actual world, raising 
concerns regarding generalizability and scalability.  Creating standardized, interoperable AI 
frameworks, combining data from several sources (such as environmental, genetic, and behavioral), and 
verifying models across a range of animal populations and environments should be the main goals of 
future research.  Investigating AI-assisted decision support for integrated One Health strategies that 
include environmental, wildlife, and livestock monitoring may also enhance early zoonotic risk 
identification, containment, and mitigation.  Increased acceptance and impact might result from 
improvements in explainable AI (XAI), which could also improve AI-driven veterinary apps' 
interpretability, transparency, and trustworthiness. 

6. CONCLUSION

To sum up, artificial intelligence (AI) has become a game-changer in the detection, treatment, and 
prevention of infectious illnesses in animals, providing previously unheard-of potential to improve 
veterinary epidemiology and animal health.  AI systems can process complex and multidimensional 
datasets, such as animal movement patterns, environmental factors, pathogen genomics, and real-time 
sensor data, by utilizing machine learning, deep learning, and advanced data analytics. This allows for 
early detection, precise outbreak forecasting, risk assessment, and hotspot identification.  Continuous 
observation, quick decision-making, and proactive intervention tactics in both livestock and wildlife 
populations are further strengthened by the integration of AI with IoT devices, drones, and remote 
monitoring technology.  Research shows that AI helps with sustainable livestock production, wildlife 
conservation, and zoonotic spillover risk minimization in addition to optimizing vaccination schedules, 
containment strategies, and biosecurity compliance.  Notwithstanding its many advantages, issues 
including data quality, processing requirements, model validation, and interaction with current 
veterinary infrastructure continue to be crucial factors for real-world use.  All things considered, the 
combination of AI and veterinary science signifies a paradigm change in disease management from 
reactive to proactive and predictive, offering scalable, accurate, and effective solutions that protect 
animal health, promote global food security, and strengthen ecological resilience. 
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