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* Nobleo: consulting & projects in high-tech
* Robotics, mechatronics, embedded SW, computer vision
* ASML, NXP, Bosch Rexroth, Ultimaker, Heineken
* Loy van Beek (loy.van.beek@nobleo.nl)
* At Nobleo since 2015, Nobleo Projects since 2018
* RoboCup@Home with TechUnited Eindhoven since 2011



XNOBLEO Full coverage path planning

* Needed for cleaning, painting, inspection, ...
* No FCPPs available in ROS-Industrial
* Auburn University’s automow?
* 7/ years since last commit
* No docs, written for a competition
* \Vector represented maps
* In Python, using Shapely library
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* ROSIN, stage 1: Minimal Viable Product
* Requirements:
* Map: known OccupancyGrid
* Dynamic Obstacles: handled by local planner
* Nobleo developed a global planner & local planner to
accurately follow global path
* Most work done by colleagues:
* Yury Brodskiy: algorithm implementation
* Michiel Franke: controller
* My work: refactoring, MoveBase-plugins & testing
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* Backtracking Spiral Algorithm
* Enrique Gonzalez et al.
* Map Is discretized by coverage tool size
* Core separated from ROS
* Easier testing
* Easier port to ROS 2 later
* Wrapped as nav_core::BaseGlobalPlanner
* Goal Is ignored, serves as trigger only
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XKXNOBLEO racking pid

- Local planners take shortcuts on coverage paths

Activities w rviz ~ ma dec 10, 11:39:31¢

fepp.rviz* - RViz

File Panels Help

™ Interact | %7 Move Camera [ JSelect < FocusCamera mm@Measure ¢ 2DPoseEstimate . 2DNavGoal @ PublishPoint o =

Selection %
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» & Global Options

» v Global Status: Ok

» & Grid
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» F2 map

» ~ Path
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» @ Tracking_pid loc...
> @ Interpolator (mbF)
P Coverage progr...
» @ Interpolator (mb)
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> @ Marker
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@© Time

ROS Time: |1544438371.05 ROS Elapsed: |31.76 Wall Time: |1544438371.09 Wall Elapsed: [31.73 "] Experimental

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Whe

Zoom. Shift: More options. 31fps
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. ROSIN_Nobleo_Projects.pptx... | RV fepp.rviz* - RViz
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* Accurately follow path, reproducable @ Controller
* Do not deviate from path! e ep VY
* Pause for obstacles o] | e e
* Do not go to end ASAP! B R ey

* PID controller on X and Y error
* wrt. carrot moving at fixed speed
*nav_core:.BaselLocalPlanner, core

ROS-independent



powering innovation

Tracking pid

- Tuning via dynamic_reconfigure
outputs

- Debug intermediate P, I,

Default - rqt

File Plugins Running Perspectives Help File Streaming Publishers View Help
# Dynamic Reconfigure D@ -ox ‘ * ot B
plot
Filter k v = Jcontroller x
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interpolator fdebug/derivativefangularfy e 0.1 nmpaing)
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/debug/derivative/linear/z -0.05
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/debug/feedforward/angular/x 3 ¥
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(System message might be shown here when necessary)

(© Time

ROS Time: 33164.11

Reset
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] Experimental
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Tracking_pid compensates for
wheel shear by rotating robot


https://youtu.be/4dMjt_Pj4og
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Autonomous Harbor Cleaning: RanMarine WasteShark

- Tracking_pid as virtual anchor
B ——

Applications
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* Refactored original code for test-ability
* ROS-Iindependent parts separated
* Testing
* Unittests with GTest
* Coverage algorithm is tested against 1000 random maps
* Expected result: determined by OpenCV FloodFill
* Tests run in BitBucket with ROS-Industrial CI
* PR accepted to make script provided for BitBucket
executable: 100644 - 100755
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* Great Initiative
* Requires to make in-house SW more generic, thorough
* TODO beyond MVP
* Adhere to vehicle constraints
* Different coverage algorithms
* Property-based testing
* Generate more test-cases
* E.g. use CppQuickCheck/QuickCheck++/RapidCheck
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