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Context of Work

University of Burgundy - FRANG

v/ European Master in Vision & roBOTics (ViBot)

> Erasmus Mundus Programme

> Girona Univ. & Heriot-Watt Univ. Edinburgh

v'Le2i Research Group

> Image Processing, Computer Science and
Electronics

®

@ Laboratoire
Electronique
Informatique

>Non-Classical Imaging

et Image



Motivations

Share our experience of ROS with the dev. community

v/Started in 2013
v/2 Challenges in Computer Vision & Mobile Robotics
> Introduction Modules for Education Programs

> Research & Development (Internships, Projects,
Applications, ...)

v/ Unique Platform



Outline

Learn, Teach, search & Develop

1. Learning ROS
2. Education
v/ BSc & MSc Programs
3. Research
v/ Omnidirectional Vision for Mobile Robotics
4. Application Development

v/ 3D Vision for Precision Agriculture

5. Conclusion
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How we learn ROS
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Education

How we teach ROS
v/Intensive Training Sessions (40 hours + Practice)

> Tutorials

@ Introduction to the Midadleware

o Packages, Simulation & Basic Control

@ Nodes with Python Programming & Launch Files
o C++ Programming

o lurtleBot2

> Technical Workshop, Summer School



Education

How we teach ROS
v Project Development

> Robotics Laboratory.




Education

How we teach ROS
v'Project Development (~250 hours)

> BSc

@ Part 1 - Motion Control

twiSt, odometry, move._base

o Part 2 - Planar Laser Rangekinder

RoboPeak RP-Lidar, tf, turtlebot

@ Part 3 - Navigation & Localization

move_base, gmapping, amcl/




Education

How we teach ROS
v'BSc Robotics Projects - Indoor Navigation with TurtleBot2

(1429874836 . 845798135 )1 /move_base/TrajectoryPlasneriOs facc_Lin_th showl
Lin_theta, this paran will be removed Ln J-turtle
INFO] [14298748)6.882585352]): Sin period s set to 9.3)
INFO) [1429874837.500887052): Recovery behavior will clear layer cbstacles
INFO) [14298740)7.650550298 ) : Recovery behavior will clear layer obstacles
INFO] [1429874837.769191074): odon recelved!
INFO) [WallTime: L429874837.008434) Connected to nove base server
INFO] [WallTime: 1429674837.809297) *** Click the 20 Pose Estimate button in
z to set the robot's nitlal pose...
[(MallTine: 14296874908.015764] Starting navigation test
[WallTine: 1429874908.017926] Updating current pose.
[MallTine: 1429874908.01890)] Golng to: Extreme Corner West
[WallYfime: 1429874931.367009) Coal succeeded!
(WallTine: 1429674931.367841) State:)
(WallTime: 1429874931, 368548) Swccess 5o far: 1/1 » 108%
(MallTine: 1429674931.369227) Rennlng tine: 1.5 aln Dlstesce: 3.4 n
[WallTine: 1429874941.378683] Golng to: The Box
[(WallTine: 1429874903.386200) Coal succeeded!
[(HallTine: 142967496).387088)] State:)
[WallYime: 1429874963, .387769) Success so far: 2/2 » 108%
(MallTine: 1429674961, 388400 ) Running tine: 2.0 nin Distaece: 5.1 n
[WallYine: 1429674973.39797¢) Colng to: Location 1




Education

How we teach ROS
v'Project Development (~250 hours)

>MSc = Bsc + Computer Vision Tasks

o Patrolling with Tasks: Tag / Face Recognition, Search
and Rescue, Fire Escape, ...

openn, =ty ‘
opency, O —
pcl, :
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Education

How we teach ROS
v/ MSc Robotics Projects - Indoor Patrolling with TurtleBot?2

visp_auto_tracker dedug dsplay M e @ 5 ¢ 2220 Lecvs O
OO S viap_suto tracker debug dlaplay

sanple ! a_total sample : 250
1t : Mask Border : O

1t : Max Features : 10000

1t 1 Windows Size 5

1t : Quality : 0.0

1t : Mn Distance @ 20

Lt : Marris Parameter : 0.01
1t : Block Size @ 3

it : Pyramid Levels : 3
face : Angle Apgpear : 75

face : Angle Disappear s

jcanera =] 319.5 (default) O

Kanera @ vo @ 239.5 (default)

jcanera @ px 1 525 (defawlt) -

jcanera : py : 525 (defwult) as ( — a @ @@ D@[m

[ INFO) [1418815327.041702824]! detection Canera parameters!
Caners paraneters for perspective projection without distortion:
px = 525 py = 525
wh « 319.5 v « 29.5




Education

How we teach ROS
v _ducahon PrOJect UTP - UAV Tag Tracking

llfl‘

_ —
!

ardrone_autonomy , artoolkit

“Autonomous patrol and surveillance system using unmanned aerial vehicles”, 2015 IEEE 15th International Conference
on Environment and Electrical Engineering (EEEIC), pp. 1291- 1297



Research Project

Omnidirectional Vision for Mobile Robotics
v Omnidirectional Compact Sensor - Principle

@ Fisheye Lens -> Wide Angle of View ~185°
o 2 Non-Overlapping Fisheye Gameras

-> Full Panoramic Spherical View

Calibration

13



Research Project

Omnidirectional Vision for Mobile

RODOTICS

v Omnidirectional Compact Sensor - Camera Rig

o 2 x IDS-Imaging ukye USB 3.0 Gamera - ur3240cp

@ 2 x Fisheye Lens - FuuNoN FE185C046HA-1

——

Acquisition: ueye stereo, message_filters

Spherical Image: https.//github.com/artivis
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https://github.com/artivis

Research Project

Omnidirectional Vision for Mobile Robotics
v Omnidirectional Compact Sensor

> Localization & lelepresence

ROBOTICS Q

8

Oculus Rift Fish-eye cameras - 360 degrees FoV

ego-centred view
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Application Development

3D Vision for Precision Agriculttre
v/Burgundy Viticulture

-> Sustainable Spray Application of Phytosanitary Products
v'Adapt Amount of Applied Products w/r Leaf Density of the Vineyard Rows

. ‘-._ : " "'




Application Development

3

D Vision for

Precision Agriculture

v/ Prototype for 3D Vineyard Canopy Analysis
Robotnik SUMMIT XL

x [ IDAR Sensor
v HOKUYO UTM-30-LX

x Odometry
4 \Wheel Encoders

x (GYroscope

v CRG20 Silicon Sensing




Application Development

3D Vision for Precision Agriculture

summit_xl|, tf, hokuyo_node, laser_pipeline
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Application Development

3D Vision for Precision Agriculttre
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laser_assembler, laserscanZpointcloud?, pcl
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Conclusion
ROS for Education and Applied Besearch

v How to use ROS from scratch ?
> Training & Networking
> Practice -> lurtleBot2

v ROSIfied Hardware

vROS for Instrumentation

> Opensource Acquisition & Processing Platform
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