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How everything fits together

“Software blows life into the dead hardware”

Flash controller

Sta rt/st




Software overview

A Softwareis used for:

ATop-IeveI control
ADeciding how to move the arm, when to grip, when to mplatform ...
Alm,age analysis
AFinding the peppers in the images
A:inding the stems in the images
ALoyv-IeveI control
AGet data from sensors such as cameras
AControl the arm, gripper, and platform
ACommunicate with the operator

A Software is also used in a simulator to speed up development
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Simplified flowchart for topgevel control
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Simulation environment

A Asimulation environment
was builtusingROS
Movelt and visualized
usingRViz, a 3D
visualization tool for ROS.§

A Speeds up program

development, integration,
andtesting.

b

Reset Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Move Z. Shift: More options. 30fps
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Controlling a robot arm with x joints

A Malin task:

AHow should the joints be set to
move the gripper to a wanted
position?

A Problems:

AThere are several ways to be in
the same position!

A Some are very bad and cause
crazy movements of the robot
arm

A Solution:
A“Motion plannin
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How to harvest the fruit

A When a fruit is found in the camera image
1. Move around the fruit until the stem is

behind
2. " Vi sevailg t owar ds fr ug/gt:
- Center the fruit in the camera image o
c - Move a small steps towards the fruit,

until close enough

3. Harvest by moving the knife down to cut
the peduncle .
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User Interface

A Gives feedback to the user and enables start and stop of the robot

A Also allows for easy testing of some functiong™"
A E.g.Platfrom gripper
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Statistics and Status

No. of fruits harvested: 0 of: 0 missed: 0

Harvesting time:
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total: 00:05  current fruit: 00:00

Starting autonomous control

Transform goal pose from world to world

Arm has reached waypoint.Distance: 0.925294 cm
Transform goal pose from world to world
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Current Orientation (x,y,z,w): [0.020 -0.025 0.689 0.72¢
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