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Funding

The research received (and is receiving) funding from 

 The Dutch Ministry of Economical Affairs

 The European Union Seventh Framework Programme 
(FP7/2007-2013) under grant agreement n° 246252

 The Dutch Horticultural Product Board

 The European Union's Horizon 2020 research and 
innovation programme under grant agreement n° 644313.
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Why robotic harvesting?

 Maintaining a sophisticated greenhouse sector (in 
Europe)
 Lower labour costs
 More sustainable labour (low skilled labour replaced by 

high skilled labour)
 Better guaranteed food safety (cf. EHEC scandal 2011)
 Higher quality (selective harvesting)
 Higher yield (by changing climate into a for humans 

unacceptable climate)
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30 years of robotic harvesting research:
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Cucumber harvesting robot

 Project running from 1996 – 2002
 Funded by the Dutch Ministry of Economical Affairs 

(actually at that time by the Ministry of Agriculture)
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Cultivation system cucumbers
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Traditional

High wire High wire, leaves 
removed before 
harvesting



The cucumber harvesting robot
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Prototype in laboratory Prototype in greenhouse



End-effector
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No virus transport
No mold on fruit or 
plant 

cf.: electro surgery



Image of the crop

2 cucumbers detected

Cucumber detection
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Cucumber harvesting robot in the greenhouse
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Cucumber harvesting robot, results

 Detection: 95%
Harvesting rate:74%
Cycle time: 124 s
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Website:www.wageningenur.nl/nl/show/ 
Cucumber-harvesting-robot.htm 
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Sweet pepper harvesting robot 1: CROPS



The partners

15



16

Some facts and figures
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Applications (demonstrators)

Sweet pepper, apples, grapes, precision 
spraying, obstacle avoidance in forestry
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Sweet pepper harvesting robot



End-effectors for sweet pepper
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Main partners:

Lip type (patent pending)Finray type



Main sensors

 Combination Time of 
flight (ToF) and 1 
colour camera for 
fruit localization

 Stereo vision for 
obstacle localization
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Main partner:



Software

 Linux
 Robot Operating System 

(ROS) 
 C++
 Simulation and visualisation 

environment
 Image processing done 

using OpenCV and Halcon 
(MVTec)

 Main partner: 
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Sweet pepper harvester testing: 
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 Fruit detection and localization rate: 56%-86%
 Harvesting success: 33% (due to suction failure of end-

effector)
 Cycle time: 94 s/fruit
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Sweet pepper harvesting robot, results



Website: www.crops-robots.eu
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Sweet Pepper Harvesting Robot
Jan Bontsema, coordinator
Partners: 

This project has received funding from the European Union's 
Horizon 2020 research and innovation programme under grant 

agreement No 644313



SWEEPER: sweet pepper harvesting robot

 Some facts:
 Budget: M€ 4.6
 EC-contribution M€ 4.0
 Period: Feb. 1st, 2015 

– Jan. 31st, 2018
 H2020 EU project within the program Industrial Leadership, 

Information and Communication Technologies



How? SWEEPER is a follow up of CROPS (FP7)
1. Using ROS

2. Using mechatronics 
(mechanics overcomes 
inaccuracies in 
detecting)

3. Visual servoing 

4. Crop adjustment

5. Involvement of 
horticultural research 
station

6. Grower as partner



Website: www.sweeper-robot.eu



Thank you for your attention
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Info: jan.bontsema@wur.nl



Is robotic harvesting economically feasible?

 For sweet pepper harvesting robot, with a cycle time of 6 
sec, the investment space for the grower would be €
196.000 per robot
 New markets for robot suppliers (In NL only: 230 robots, 

40 M€, for 30% of sweet pepper growers)
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