
D2.3 
Results of the GP & RI collection 
process 

84 

 

 

 

 

PRESCRIPTION MAPS FOR FERTILIZATIONS IN 
VINEYARDS USING 3D POINT CLOUD AND AI 

ALGORITHMS ON A MOBILE DEVICE 

Introduction 
Category: Research Innovation (RI) 

 
Practice identity card 

 

 

 
Short description 
 3D point clouds (big data) generated by the Mobile App iAgro optimize variable-rate fertilizations in 

vineyards. Acting as a Decision Support System (DSS), the app leverages AI computer vision 
algorithms, that automatically analyze vineyards digital twin and assess for canopy biometrics and 
field parameters. This analysis produces vigor and prescription maps for optimized variable rate 
fertilizations. 

 The app, designed for Android/iOS systems, allows the technician/winegrower to quickly, objectively 
and automatically assess the spatial-temporal variability of the vineyard-covered foliage, using the 
cameras and GPS modules present on common mobile devices, in order to obtain an indication of the 
optimal volumes of water to be distributed for the rationalized application of pesticides or fertilizers. 
The farmer acquires, in an automatic and guided way, the images of the side wall of the canopy which 

 
#3D crop characterization; variable rate fertilization; vigor maps; 

prescription maps; monitoring in vineyards 
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will be geo-referenced using the GPS module integrated in the devices. Proprietary in-cloud artificial 
intelligence algorithms are used which, once the photos have been acquired, allow to automatically 
determine the biometric parameters of the canopy (thickness, height, volume, LAI) and the 
generalized parameters of the vineyard (LWA, TRV). By entering manually some characteristic factors 
of the vineyard in question (e.g.: inter-row, phenological phase, disease to be prevented, etc.), the 
operators receive the dose of water recommended for the application of fertilizers. Another output 
of the iAgro app is the optimized dose of fertilizers to be distributed. 

 The App, available on Apple Store and Google Play, can be installed on the most common mobile 
phones. Data connection is not required when acquiring images in the field, images can be uploaded 
later. 

 The farmer can scan a part of a row or an isolated plant (in case of non-row crops) with his smartphone. 
After uploading the captured photos to the cloud, some minutes are needed for processing after 
which the 3D model (point cloud) of the scanned part of the row or tree is shown on the smartphone. 
The app provides the following information: canopy thickness, height and volume, LAI, LWA, TRV, 
optimal water dose for treatments. If the farmer repeats the scans at a sufficient and well-distributed 
number of points in the field (min. 5 points per field), maps of vigor (LAI) and optimal water dose for 
treatments or fertilizations are generated. 

Implementation process 

Which practice is considered as the standard in this region? Foliar fertilizations at fixed doses and at 
periodic intervals 

 
What was the on-farm issue/challenge/opportunity that led to the implementation of the practice? 
Lower costs due to reduction in the quantity of fertilizers used, lower environmental impact 

 
How long did it take to implement the practice and which are the measures needed to monitor: It’s an 
innovative tool, at least two years are needed for the diffusion of the innovative practice 

Logistics 
 Logistic aspects to consider: it needs the mobile app iAgro, reliable internet connection, basic 

training for the users and smartphones. 
 Other specific tools involved/included: The advisors/farmers can access through a subscription 

model or as part of a project initiative. The Mobile App is available both for Android and other 
Devices. In addition to the app, the users may require tools for data collection, such as 
smartphones with cameras or specialized sensors, as well as compatible farm equipment for 
implementing the prescription maps. Internet connectivity is also crucial for the app's 
functionality. 

 Additional requirements for application: Yes, the application requires a smartphone with the 
iAgro app installed, a GPS module for geo-referencing, and periodic access to the internet to 
upload images for cloud-based processing. 

 Skill/education level required: rather high 

Agronomical traits 
 Can the practice be applied to a multitude of cultivation techniques? The practice is primarily 

designed for vineyards but can also be applied to other row crops or isolated plants, such as 
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orchards (e.g., apple or citrus trees), bush crops (e.g., blueberries), and greenhouse crops (e.g., 
tomatoes), provided the crops allow for canopy scanning and geo-referencing using mobile 
devices. 

 Targeted crop categories: food, ornamental, industrial 
 Influence on soil quality: yes, the practice avoids over-fertilization and reduces the risk of 

nutrient buildup in the soil. 
 Suitable soil types: peaty, sandy, loamy, clay, chalky, silty 
 Expected effect on crop yield: increase 
 Expected effect on crop yield variation: decrease 
 Expected effect on crop quality: increase 
 Expected effect on crop quality variation: decrease 
 Which costs may increase due to the practice? equipment, Skilled labor, Internet/data 

subscription costs 
 Which costs may decrease due to the practice? fertilizers, Herbicides, Pesticides 
 Expected long-term/indirect economic benefits of the practice: The practice offers several long- 

term economic benefits, including optimized fertilizer and water use, which reduces input costs. 
Improved canopy management enhances crop yield and quality, leading to higher profitability. 
By minimizing resource waste and environmental impact, farmers can comply with sustainability 
standards, potentially accessing subsidies or premium markets. Additionally, the precise 
application reduces labour and operational costs, contributing to overall farm efficiency. 

 Expected effect on the leaching of nutrients: Foliar fertilization almost deletes the risk of leaching 
nutrients. 

Administrative context 
 Does the practice qualify for subsidies? The measures for innovation and use of precision 

agriculture techniques are subject to funding at regional level on RDP. 
 Status of the legal framework that regulates the practice: existing, however with gaps 
 Are there any policy barriers complicating the practice’s application? No 
 Does the practice involve the use of hazardous substances? No 
 Is the practice supported by Eco-schemes? No, Tuscany region does not use Eco Scheme for 

precision farming 
 Are there any gaseous emissions to be considered upon application of the practice? No 
 Greenhouse gas (GHG) reduction potential of the practice: substantial 
 Expected effects from the practice on the time occupation of the farmer? time-saving 
 May the practice contribute to a better public image of agriculture? The careful use of chemical 

inputs certainly helps the image of a more environmentally friendly agriculture. 
 May the practice improve the farmer's self-image? The use of innovative practices certainly 

stimulates the farmer and improves his image on the market. 

Contact 
 

Name of the FIN (Fertilization Innovation Network) partner submitting the information: Tuscany 
Region Government 
Contact information of the FIN partner: alessandra.gemmiti@regione.toscana.it 
Eu member state: Italy (Tuscany Region) 
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Find out more 
Source of information mobile app iAgro from Agrobit (www.agrobit.ag) 

 
Additional info/links: 
https://github.com/ICAERUS-EU/AgroTwin 


