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Spatial Analysis in Mobile Robotics

* Understand real-time and
historical state of an environment

* Explore spatial relationships

 Generate higher order datasets

« Communicate results




RVIZ for Spatial Analysis

 Data exploration is expensive
* RVIZ plugin development
 Custom data processing nodes

*Visualization can be clumsy
* Eg. republish data in a
label-friendly format

» Sharing results is not first-class
* Screen image/video capture




Let's use GIS!
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Access
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What is QGIS?

« QOpen Source

* Linux, Windows, MacOS
- Qt4,Qtd

« C++ API

«  Python API Bindings

*  Plugin based

- Initial Release: 2002
 https://www.qgis.org
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Introducing QGIS-ROS

*  QGIS Plugin
« Access live and bagged ROS data
« Supports vector, raster, non-spatial layers

« Supports custom message types by
implementing Translator subclasses.

 github.com/locusrobotics/qgis_ros
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Load Bag Data

Sample Interval 1

Bag: /h: ds/old_d: ds/locus-p3_354_2018-07-19-19-08-23_0.bag
Topic Name Message Type Data Type
/map nav_msgs/OccupancyGrid Raster q
/nogo_map nav_msgs/OccupancyGrid Raster 1
/p3_354/dock_map nav_msgs/OccupancyGrid Raster 1
/p3_354/mobile_base_controller/odom nav_msgs/Odometry Vector 56708
/p3_354/move_base/current_goal geometry_msgs/PoseStamped Vector 31
/p3_354/odom nav_msgs/Odometry Vector 29247
/p3_354/odom_global nav_msgs/Odometry Vector 29189
/p3_354/odom_scan nav_msgs/Odometry Vector 3673
Options
® Take All O TakeLast O Take Sample
Add Layer

Unload Bag

Count
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9 Recently used

@ Cartography

@ Database

Q File tools

@ Graphics

@ Interpolation

@ Layer tools

@ Network analysis
@ Raster analysis

@ Raster terrain analysis
@ Raster tools

@ Vector analysis
@ Vector creation
@ Vector general

@ Vector geometry
@ Vector overlay
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ROS Master: http://wrangler.dev.locus:11311
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Message Type

wireless_msgs/Connection

locus_msgs/GlobalState

std_msgs/String
wireless_msgs/Connection

locus_msgs/GlobalState

velocity_x
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/p3_002/move_base/current_goal geometry_msgs/PoseStamped Vector
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Examples




Example 1:
Processing Pipelines




Example 1: Processing Pipelines
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Example 1: Processing Pipelines

Parameters Log

Radius or Shape
0.400000
Poses
/p3_153/global_state [USER:100026]
SLAM Map
¥ /map [USER:100026]

collisions

& Open output file after running algorithm
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Help | Run as Batch Process...
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Example 1: Processing Pipelines
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Example 2.
Data Visualization




xample 2: Data Visualization
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< Search.

> © Recently used
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» @ Graphics
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> @ Raster analysis

> @ Raster terrain analysis
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> @ Vector general

> @ Vector geometry
> @ Vector overlay

> @ Vector selection
> @ Vector table

¥ Project models
© SAGA

# Scripts

 Type to locate (Ctrl+K) 1 legend entries removed.

. @ Render ®USER:100026 @]




xample 2: Data Visualization
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» @ Layer tools
» @ Network analysis .
» @Raster analysis .
» @ Raster terrain analysis
» @ Raster tools
» @ Vector analysis
» @ Vector creation
» @ Vector general
» @ Vector geometry
* @ Vector overlay
» @ Vector selection
» @ Vector table
> & GDAL
> & GRASS
> Models
1# Project models
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# Scripts

|2 Type to locate (Ctrl+K) 1 legend entries removed.

Coordinate| 38.77,36.02 % Scale 1:76 - & Magnifier 100% . Rotation 0.0° . & Render ®USER:100026 |
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Example 2: Find Robot Congestion



https://docs.google.com/file/d/1xMTmFOHl4zYOBKWoUlH_NX-kCP2NppVY/preview

Example 3:
Analyze Non-Spatial Data




Example 3: Analyze Non-Spatial Data
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Example 3: Analyze Non-Spatial Data
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Future Work...

Better documentation, examples, sample data
Map Frame -> World Frame using map projections
Publish data into ROS environment

Performance improvements for high volume data
ROS2 support

...Collaboration Welcome!




Thank you.

LocusRobotics.com/careers

github.com/locusrobotics/qgis ros

@LocusRobotics

ablakey@gmail.com



https://github.com/locusrobotics/locus_navigation
http://locusrobotics.com/careers
https://twitter.com/LocusRobotics

