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The correct use of pesticides is one of the biggest challenges in agriculture
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In general for vineyards, air-assisted 
sprayers are used at a constant 
application rate (gal/ac).

Advantages:
 Low labor
 Controlled water consumption
 Speed
 Rational use of pesticides
 Fan or turbine effect
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Mendoza (Argentina) Penedes (Spain)

La Mancha (Spain) Cerdeña (Italy)
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Llorens (2016)
TARGET

leaves, fruits, 
diseases, insects, 

growth stage, 
planting systems or 

variety

LIQUID
Application rate, 

working pressure, 
size and number of 

nozzles
CENTRAL CONTROL

inputs, outputs and 
monitoring

SENSORS
Use of sensors to 

monitor canopy size, 
density, presence, 

positioning, forward 
speed.

AIR
Adjusting air flow 
rate according to 

canopy size
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Escolà (2002)
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Sanz (2005)LIght Detection And Ranging (LIDAR) 
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LIght Detection And Ranging (LIDAR) 

The general procedure is made up of four parts:

1. Find connectivity between nearby points

2. Represent geodesic paths from a reference point 
(bottom of the tree) to the end of all branches and 
leaves

3. Classification of points into different levels 
according to their distance from the reference point

4. Final reconstruction of the tree structure.
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LIDAR for vegetation maps

Llorens et al. (2011)
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LIDAR for spray applications in real-time

FAN

NOZZLES

FLOW RATE 
CONTROLLER

LASER 
SCANNING 
SENSOR

EMBEDDED 
COMPUTER

SPEED 
SENSOR

FLOW 
METER

Touch screen to 
control the computer

Salcedo et al. (2022)

USDA/The Ohio State University
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LIDAR for measuring spray drift
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LIDAR for measuring spray drift
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Adaptació del Volum aplicat (mL) al Volum vegetació (m3)
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Variety and BBCH*
Applicartion rate (l·ha-1)

Savings (%)
Conventional Variable

Merlot 85 266 141 47.0
Cabernet 

Sauvignon
75 299 179 40.1
85 373 111 70.2

Tempranillo
75 299 127 57.5
85 373 86 76.9

AGVANCE Project (Spain)



Slide TitleUltrasonic sensors

WINEVIT® 2024

Ultrasonic sensors fitted in robots

Vinescout Project - UPV (Spain)
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Absorbed energy
Transmitted energy

Reflected energy

Weeds

Diseases



Slide TitleRemote sensors

WINEVIT® 2024
SATELLITES NANO-SATELLITES DRONE MULTIROTOR DRONE
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WHAT DO DRONES OFFER TO PA.?
• Crop visualization at global scale (with local resolution)
• Versatility  pocket satellites
• Higher resolution  better discrimination
• Lower cost of operation and maintenance
• Economically viable for small farms
• Flight time can be adapted to crop physiological 

characteristics
• Flight when overcasted is possible
• Environmentally safe
• New technology  big development in next years
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Prescription map (L/Ha)

Vigour map (NDVI)

Actual application map (L/Ha)
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Vigor Alt
Vigor Mig
Vigor Baix

PIVOS Project (Spain)
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Vigor Alt
Vigor Mig
Vigor Baix

ADOPTA Project (Spain)
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Vigor Alt
Vigor Mig
Vigor Baix
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THANK YOU!

Sensors in viticulture

• Ramón Salcedo, PhD

• Polytechnic University of Catalonia (Barcelona, Spain)

• E-mail: ramon.salcedo@upc.edu
@umadeabupc

@uma.upc
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