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Simulation & Real robots




Humabot Challenge
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www.irs.uji.es/humabot/

HUMANS AND ROBOTS FACE-TO-FACE


http://www.irs.uji.es/humabot/

Humabot Challenge

[1] P. J. S. Enric Cervera, Juan Carlos Garcia, “Toward the S\ /n
robot butler: The humabot challenge,” Robotics & ' N
Automation Magazine, IEEE (Volume:22, Issue: 2), 2015. HUMANS AND ROBOTS FACE-TO-FACE



Standard Environment
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Bio-inspired perception

Some Nonaccidental Differences Between a Brick and a Cylinder

Brick Cylinder
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[2] |. Biederman, “Recognition-by-components: a theory of
human image understanding.” Psychological review, vol.
94, no. 2, p. 115, 1987.



Bio-inspired perception
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[2] |. Biederman, “Recognition-by-components: a theory of
human image understanding.” Psychological review, vol.
94, no. 2, p. 115, 1987.



Bio-inspired perception
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[2] |. Biederman, “Recognition-by-components: a theory of
human image understanding.” Psychological review, vol.
94, no. 2, p. 115, 1987.



Bio-inspired perception
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[2] G. E. Ras, “Cognitive image processing for humanoid soccer in dynamic
environments,” Bachelor thesis, Maastricht University, June 2015.



Colour based + Contours




Circle based + Colour




Colour invariant blob detection




Result

TABLE 1. EESULTS OF THE DIFFERENT DETHCTING ALGORITHMS
1 MEANS DETECTED TOMATO, () MEANS DETECTED NOTHING

color basad | Clrcle basad Elohs
Lmalo | 1 |
carmot 0 i 0
cocumiber 0 i 0
garlic 0 | backpround 0
kettuce 0 i i Chmce
afll | 1 |
all? i i paric
a3 [ 1 | 1 & background
withoast] ] I Sariic
withowat2 0 0 carmaot




Localization

X _robot = (RADIUS_TO_METERS / radius)
Y _robot = (REAL_WIDTH / radius)*(img_width/2 - x_img)
Z robot =0.35




Result

TABLE I EESULTS OF THE LOCALIZATION A LGORITHM S, IN METERS
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MotionPlanning

(ﬂ_"] Interact | %27 Move Camera

Select gp = .

1 Displays x
b Planning Metrics -
¥ Planned Path

Trajectory Topic /move_group/display_pla...
Show Robot Visual [

Show Robot Collision B

Robot Alpha 0,5

State Display Time 0.05s

Loop Animation ]

Show Trail B

P Links

Add
Motion Planning *

Context | Planning | Manipulation | Scene Objects | Stored Scenes | Stored States | Status

Commands Query Options
Plan Select Start State: Planning Time (s): | 5,00 -
Execute Select Goal State: Planning Attempts: | 10,00
Plan and Execute erandom valid> - Velocity Scaling: | 1,00
Time: 0.312 Update | Allow Replanning

| Allow Sensor Positioning

| Allow External Comm.

Path Constraints:
Workspace

None =

Center (XYZ): 0,00 > | o000 > | o000 N

Goal Tolerance: | 0,00
Size (XYZ): 2

00 - | 2,00 - | 2,00 i
Clear octomap

Reset 30 fps



Humabots environment

Environment ported from Webots to Rviz / Movellt.



ROS pipeline

Image Point
Camera Detecting/localization Movelt

Pose2D

Walker




Result




Tutorial

Software for day 5

To have multiple robots in their own namespace, you could follow the instructionof the pioneerlat_demo provided by Stefan Kahlbrecher and Mate Koenig.

What is needed for to control a real robot is a working version of the simulation of a Mao robat.

« Follow the steps of the ros Mao installation
« mkdir ~/naoqgi
« Download pynaogi-python2.7-2.1.4 13-linux64 far.gz

« ¢p~Downloads/pynaoqi-python2. 7-2.1.4.13-linuxG4 tar.gz ~naoqi
« cd~nhaoqgi
« tar xzf pynaoqi-python2.7-2.1.4.13-linuxG4d tar.gz
« echo'export PYTHONFPATH=~/naoqifpynaoqi-python2. 7-2.1.4.13-linuxG64.5PYTHONPATH® == ~/ bashrc
« python
inside python shell
=== from naoqgi import ALProxy
=== Uit()

[fthis warks, the NaoQi Python bindings are correctly installed. Continue with the RCS packages for the Mao robaot.
« sudo apt-getinstall ros-indigo-nao-robaot

« sudo apt-getinstall ros-indigo-nao-bringup
« sudo apt-getinstall ros-indigo-naagi-bridge
« sudo apt-getinstall ros-indigo-naogi-extras

FutureOfRescue/dayS.php



https://staff.fnwi.uva.nl/a.visser/activities/FutureOfRescue/day5.php
https://staff.fnwi.uva.nl/a.visser/activities/FutureOfRescue/day5.php

In this workshop:

Conclusion

The Future of Robot Rescue Simulation

we have a simulated arena from two
virtual rescue competitions

we have used two protocols

we have have experimented with
multiple robot settings

we have seen that the ros-code could be
directly applied to real robots

Robots, Games, and Research: Success stories in USARSIim

A full day workshop held at IROS 2009

Steve Balakirsky, Stefano Carpin and Mike Lewis

USARSIM/MOAST: Highly Realistic Simulation and Control for Multi Robot
A full day workshop held at ICRA 2006

Stefano Carpin, Mike Lewis, Adam Jacoff, and Stephen Balakirsky

Urban search and rescue: from Robocup to real world applications

A full day workshop held at IROS 2004

Stefano Carpin, Andreas Birk, Daniele Nardi, Adam Jacoff and Satoshi Tadokoro



http://web.archive.org/web/20100615101436/https:/robotics.ucmerced.edu/Robotics/iros-2009-usarsim-workshop
ftp://ftp.nist.gov/pub/mel/stephen/ICRA/USARSimMOASTICRA.pdf
http://web.archive.org/web/20040918110846/http:/www.faculty.iu-bremen.de/carpin/USAR_Workshop/

