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• Objective: design and validate a smart collar for dairy cows

• Tool within PLF to monitor daily behavior and welfare

• In collaboration with Nowtech Solutions srl

Combines:

• Sensor integration 

• Algorithm development for accurate classification

• Farmer-centered approach 

PHD PROJECT



• Multidisciplinary and interdisciplinary field

• Applies IT, biostatistics, engineering, economics to animal husbandry variables

• Targets: productivity, reproduction, behavior, feeding

• Aims: maximize efficiency, health, animal welfare, sustainability (environmental, social, economic)

• Automatic, continuous, real-time, non-invasive monitoring towards individual animal management

PRECISION LIVESTOCK FARMING (PLF)



OBJECTIVES

1. Establish behavioral benchmarks (time-activity budgets)

2. Map existing wearable collars and limitations

4. Develop first prototype and plan validation

3. Collect farmer perspectives (survey, UX mock-ups)



Objective

• Assess daily time-activity budgets in dairy cows (eating, ruminating, lying)

• Compare manual (human) vs AI-based (ChatGPT-4) data extraction

• Provide integrated benchmark values for future wearable validation

Materials & Methods

• Systematic review of 55 studies 

• Dual extraction approach: researcher vs AI

1) LITERATURE REVIEW: TIME-ACTIVITY BENCHMARKS
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1) LITERATURE REVIEW: TIME-ACTIVITY BENCHMARKS



21 commercial models identified worldwide 

Integration

• mostly single sensor with limited discrimination 

Energy autonomy

• short battery life, and frequent recharging/ replacement

Economic barriers

• average cost 120-250 € per cow,  limiting adoption in small/medium farms

Market structure

• few dominant companies, with oligopolistic dynamics, limiting innovation

2) WEARABLE COLLARS: MARKET MAPPING AND LIMITATIONS
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3) FARMER SURVEY AND USER INTERFACE



3) FARMER SURVEY AND USER INTERFACE

• Ongoing questionnaire among dairy farmers

• Aims: understand technologies in use, collect needs and expectations

• Development of mock-ups: mobile app + desktop dashboard



COMPUTER VISION AS A VALIDATION TOOL

• Computer vision for feeding behavior (Smart Agricultural Technology, 2025)



BROADER RESEARCH FRAME

• Ear-tag accelerometers for reproduction (Frontiers in Animal Science, 2025)



BROADER RESEARCH FRAME

• Instagram in dairy nutrition education (Journal of Dairy Science, 2025)



BROADER RESEARCH FRAME

• Rumen-protected amino acids and by-products (Frontiers in Veterinary Science, 2025)



BROADER RESEARCH FRAME

• Organic minerals in calves (Ruminants, 2025)



RECOGNITION

GiovedìScienza National Award
Sustainable and Digital Enterprise
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