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Probotiq grasmaaier

Optimal breeding performance

More & better with less resources

Hands-free production

Objective quality control

Smart & high quality food processing

Vision
Learning

(AI)

Spectral Robotic 
systems



Team Agro Food Robotics
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Challenges in food production



Drivers to produce food using robotics, IT & vision

Objective and
reliable quality

& taste 
assessment

Reduce costs and 
harsh labour 

conditions

Benefit from
available
hightech

Less inputs, 
more output, 
reduce losses

and waste

Safe, hygienic
and traceable

Add value by
predicitive, fast

& reliable
delivery

Enabling 
sustainable 
closed food 
production 

systems

Lean, efficient
and

reproducable,   

Preventing (full 
field) chemical
interventions



Demand for robotics in agri/food

seeding planting growing harvesting food 
processing packaging

Robotic demand: 

• Seeding

• Seed sorting

Robotic demand: 

cutting

planting

grafting

Robotic demand: 

monitoring

pruning

spraying

disease control

watering

Robotic demand: 

harvest

buffering

Robotic demand: 

Pick, place & 

palletizing

Robotic demand: 

Bin-picking, slicing, 

composing ready 

meals, pizzas, mixed 

fruits



Automated Guided Vehicles
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Probotiq grasmaaier



Industrial revolution(1/2)
(according to Porter and Heppelmann, Harvard Business Review, 2014)
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3.  Smart, connected product

+

+

+

2.  Smart Product

1. Product



Industrial revolution Business Review, 2014)
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5. System of systems

farm
management

system

farm 
equipment 

system

weather data 
system

irrigation 
system

seed 
optimizing 

system

field
sensors

irrigation 
nodes

irrigation 
application

seed
optimization
application

farm
performance

database

seed
database

weather data
application

weather
forecastsweather

maps

rain, humidity,
temperature sensors

farm 
equipment 

system

planters

tillers

combine
harvesters

4. Product system

Your company



Field phenotyping



Next to AGV/UAV more complex actuation



Weeding



2D Fenotypering IRS
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WeedsGrowth

Sensors

Add-on



Use of image technology
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Yield & 
quality

Target plants
•Yield predicition
•Speed of growth(homogeneity)
•Ripeness
•Weeds (management)
•Geometric features(2D/3D)

Stress

Stressed plants
•Photosynthesis (CF)
•Geometric features
•Spectral information
Determining measures based on 
stresses

Disease

Diseaesed plants
•Determine specific disease
•Spectrale analysis & pattern recognition
•Follow outbreak in time, density and spatial distribution. 
•Evaluate measures



Modification Pluk-O-Trak



Positions fruit bins in orchard
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Pluk 1 Pluk 2 Pluk 3

Start

Eind

Start

Eind

Start

Eind

8 bakken 32 bakken 26 bakken



Harvest Pluk-O-Trak

• Harvest in kg/m
• Analysis of production

differences
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Harvest
(kg/m)



Information grading line
• Information individual apple

• Number of apples with fruitrot,

• Weight and size 

• Blush area and blush intensity, back color, 
size, 

• Bruises, skin defects, internal disorders, 
hail damage, 

• Quality classification
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% Fruit rot



• Blossom detection with deep 
learning algorithms

Hightech sensing
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Hightech sensing
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Future perspective

• Automated growth modeling

Resources
- Climate
- Nutrient

s

Automated
grow modeling

Growth
- Volumetric

Intersection

Grow preformance

Grow limits

De Visser



Robots in Greenhouses



Oogst robots - fundamentals



Human in the loop



The Good Dinosaur, Pixar, 2015





















Target approach using visual servoing

• A modular software 
framework was 
developed and 
implemented for eye-
in-hand sensing and 
robot motion control.

Laboratory testing at Umeå University



Ziekte, plagen en product rijpheid



Ziekte en plagen detectie



Pest & disease detection



Trimbot2020
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Thanks for the attention
Enjoy Horticulture
Erik.Pekkeriet@WUR.nl
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