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Introduction – Why Early Detection Matters

• High-density poultry systems amplify disease spread

• Delays = productivity loss, welfare concerns, food safety risks

• Many diseases are subclinical in early stages  or having no clinical 
symptoms (e.g., Salmonellosis)
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Introduction – Limitations of Conventional Diagnostics

• Visual inspection is subjective and labor-
intensive

• Lab diagnostics: accurate but slow and costly

o30-60 minutes driving between a farm and a 

dedicated veterinary clinic

oExamination time: commonly 7-10 business days 

for a comprehensive report

• Field-deployable tests: faster, but limited 
sensitivity
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Introduction – Multimodal Precision Poultry Health

• Precision Poultry Health: aims to provide fast and accurate disease 
detection or abnormal situations on farms to support timely decision-
making and improve bird health.

• Multimodality signals:

oPhysiology: body surface temperature

oBehavior: activity, movement, feeding patterns

oExcreta: fecal color, texture, watery areas
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Tickle and Codd (2019)

Li et al., (2023)
Machuve et al., (2021)
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• Artificial Intelligence – Development timeline 
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Introduction – Artificial Intelligence

Source: Concentrix
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• What is AI? – Algorithms that mimic all human decision-making process
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Introduction – Artificial Intelligence
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• AI race in general areas
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Introduction – Artificial Intelligence

• Poultry industry values in 
2025:

oGlobal: $394.75 billion

oUS: $50.5 billion
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Research Showcases – Thermal Imaging for Early 
Disease Detection
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• Thermography with machine learning for 
classifying low-pathogenic avian influenza 
and Newcastle disease

Sadeghi, M., Banakar, A., Minaei, S., Orooji, M., Shoushtari, A., & Li, G. (2023). Early Detection of Avian Diseases Based on Thermography and Artificial Intelligence. Animals, 13(14), 2348. 

Section 1 indicates the 8th hour after disease infection, Section 2 

indicates the 16th hour after disease infection, …, and Section 7 

indicates the 56th hour after disease infection.
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Research Showcases – Thermal Imaging for Early 
Disease Detection

10

• Feather can cover the core 
temperature distribution.

• Extracting the temperature 
on head and leg only.

• Classification accuracy of 
both diseases improved to 
over 90% within 8 hours of 
infection.

Ansarimovahed, A., Banakar, A., Li, G., & Javidan, S. M. (2025). Separating Chickens’ Heads and Legs in Thermal Images via Object Detection and Machine Learning Models to Predict Avian Influenza and Newcastle Disease. Animals: an 

Open Access Journal from MDPI, 15(8), 1114.
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Research Showcases – Behavior Analytics as 
Health Indicators

• Effect of Salmonella infection on broiler activity index (BAI)
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Sum up total pixels in 

resultant images

Broiler activity index 

(BAI) calculation

P<0.0001 a

b

Oso, O. M.#, Li, G.*, Ariyo, O. W., Oladeinde, A., and Aggrey, S. E. 2024. Automated Detection of Early Salmonella Infection in Broiler Flock. Poultry Science Association Annual Meeting, Louisville, KY, July 15-18.
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Research Showcases – Behavior Analytics as 
Health Indicators
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• Effect of heating 

operations and 

nutritional treatments 

on broiler activity 

index (BAI) metrics 

of broiler chickens

Oso, O. M., Mejia-Abaunza, N., Bodempudi, V. U. C., Chen, X., Chen, C., Aggrey, S. E., & Li, G. (2025). Automatic Analysis of High, Medium, and Low Activities of Broilers with Heat Stress Operations via Image Processing and Machine 

Learning. Poultry Science, 104954.
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Research Showcases – Behavior Analytics as Health 
Indicators
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Bird three-dimensional trajectories

DeepLabCut

GS0: walking 1.5 m with no signs of lameness;

GS1: walking 1.5 m with signs of lameness;

GS2: unable to walk 1.5 m

Li, G.*, Meyer, M. M., Gates, R. S., and Bobeck, E. A. 2023. Tracking and Characterizing Spatiotemporal and Three-Dimensional Locomotive Behaviors of Individual Broilers in the Three-Point Gait-Scoring System. Animals 13:717. 

• Tracking 
individual 
trajectories 
for broiler 
gait score 
assessment
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• Trajectory differences for group-housed birds (week 2) with different gait scores.
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Trajectories for broiler chickens with lower gait 

scores (better leg health)
Trajectories for broiler chickens with higher 

gait scores (poorer leg health)

Research Showcases – Behavior Analytics as Health 
Indicators

Mohammadialabadi, H., Li, G.*, Liu, T., Bodempudi, V. U., Oso, O., Saeidifar, M., Kota, S. A. R., Asali, E., Mandiga, A. 2026. Early Prediction of Broiler Gait Scores Using Spatiotemporal Kinematic Tracking and Explainable Machine 

Learning Features. Computers and Electronics in Agriculture (under review). 
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CoccidiosisHealthy Newcastle 

Disease

Salmonella

➢ Poultry fecal image dataset

o Four classes

o 6,817 images

• Mobile system

o App: collecting, uploading, and displaying 

images

o Internet of Things: receiving/transferring 

images and connecting devices

o Server: processing images and assigning usage 

credentials 

Li, G., Gates, R. S., & Ramirez, B. C. (2023). An On-Site Feces Image Classifier System for Chicken Health Assessment: A Proof of Concept. Applied Engineering in Agriculture, 39(4), 417-426.

Research Showcases – Mobile Poultry Health Assessment
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•  The App interface

Li, G., Gates, R. S., & Ramirez, B. C. (2023). An On-Site Feces Image Classifier System for Chicken Health Assessment: A Proof of Concept. Applied Engineering in Agriculture, 39(4), 417-426.

Research Showcases – Mobile Poultry Health Assessment
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Poultry farm
Fecal image samples 

Image classification model

App interface
Web interface

Bodempudi, V. U. C., Li, G.*, Oladeinde, A., Rothrock, M. J.., Aggrey, S. E., Liu, T., Kota, S. A. R., Yuan, G., Nalla, S. S. R. 2026. Salmonella Risk Prediction in Poultry Farms via Deep Learning Image Classification Models, Cross-Region Validation, 

and Edge Computing. Computers and Electronics in Agriculture (under review).

Research Showcases – Mobile Poultry Health Assessment
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Discussion – Ground truth variability

• Clear variations of manual scores for poultry feces
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Discussion – Generalizability 
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Discussion – Generalizability
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Discussion – Inference capability

• Prompt: based on 
this poultry fecal 
image, could you 
tell me whether the 
bird is infected with 
Salmonella?   
(ChatGPT 5.2 
Flagship model) 
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Feces with 

Coccidiosis 

infection

Hallucination!!!



Department of Poultry Science

Discussion – Reliable models

• 100-1000 artificial intelligence 
models are coming out from 
computer science domain.

• If every disease needs a 
specific detection model, how 
many models are needed for 
detecting all diseases? Which 
ones are reliable?
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Take-home Messages

• Multimodal or multi-phenotype integration show potential for poultry 
disease detection.

• Artificial intelligence-driven poultry disease detections are having 
certain limitations, like generalizability, ground truth variations, and 
inference capability.

• Current existing artificial intelligence tools cannot be directly used for 
disease diagnosis and require extensive customization and optimization.

• Commercial-scale disease challenge experiments are needed to develop 
practical and industry-ready precision poultry health technologies. 
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Thank you 
for your 

listening!
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