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Introduction

Pruning tool

In the Multifunctional Robot work package of the project “The Next
Fruit 4.0” that started in 2021, essential modules for future orchard
robots are being worked on. The research started with developing
robotic pruning of red currant plants during wintertime, after which
the step can be taken to the more complex pruning of large fruit
trees.

• A prototype pruning tool has been developed based on a commercial
battery powered pruning shears.
• New 3d printed housing.
• Shears controllable with robot electronics.

Red Currant plants with leaves and fruit during summertime (left photo) and
during wintertime (right photo)

Parts of battery powerd pruning shears (left photo) and tool attached to the
robot (right photo)

Experimental setup

Pruning rules, sensor system, data analysis

A robot test environment that is as realistic as possible has been
realized in order to be able to carry out experiments all year round.
With the setup shown in the photo below, the robot arm can reach an
entire bush or tree on both sides of the lane from one vehicle position.
The company ABB provides the robot arm for this setup.

Work is underway to teach the robot pruning rules for red currants.
Such as, for example:
• Remove 2-year-old shoots (recognizable by color).
• Selecting 1-year-old shoots to keep (length, direction and position).
• Prune away other 1 year old shoots.
A sensor system and data analysis algorithms that can accurately map
and analyze the 3D structure of the plants must be developed.
• Various cameras and LiDAR systems are being tested.
• An extensive 3D dataset has been recorded and labelled.
• Algorithm training with deep learning networks (including PointNet).

Experimental setup with robot arm on a mobile carrier
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Candidate 3D camera system: RealSense D405 (left photo), point cloud of
a red currant (center figure), classified point cloud: main stem [blue], 2year-old shoot [green], 1-year-old shoot [red] (right figure)

The Next Fruit 4.0 project is co-financed by the Dutch Topsector
Tuinbouw & Uitgangsmaterialen. The Hagelunie Innovation Fund
(Interpolis) provides a financial contribution for the “Pruning Robot for
Red Currant” topic.

