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% FrantiSek Nekovar head of the labs. Exploration path planning lab tutor.

% Robert Pénicka ROS tutor.

Karel Zimmermann
AROQO lecturer
associate professor

w Vit Kratky is the exploration and path following lab tutor.

&4 Bedrich Himmel is technical support staff

% Martin Pecka is localization labs tutor and can help with ROS-related questions.

Vojta Vonasek
ARQO lecturer
PostDoc researche

¥4 Ruslan Agishev is ICP SLAM lab tutor
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We do what DARPA thinks to be robotics

DARPA (Defense Advanced Research Projects Company)
budget $3.528 billion/year

GOAL of DARPA robotic challenges:
Develop ground robotic capabillities to execute complex tasks in apriori

unknown, uncontrolled environments.
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File Panels Help

(™) Interact  “0* Move Camera

3 Displays

v & Global Options
Fixed Frame
Background Color
Frame Rate
Default Light

v v Global Status: Ok

v’ Fixed Frame
< Grid
< Grid

“Z PoseArray

Ao MRS Bumper
“\ Odometry

~ LaserScan
“\ Odometry
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Fa Map

& Image
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Add

() Time
ROS Time: 1566461815.41

Reset | RViZ is ready.
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L Select “&> Focus Camera

ROS Elapsed: 19.22
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All of the Winners in the DARPA SubT Tunnel Circuit

v

TEAM S SR1 SR2 EX1 EX2
Explorer 25 13 12 10 12
CoSTAR 1 4 7 2
CTU-CRAS [ L 5 5 5
MARBLE 9 2 2 7 6
CSIRO Data61 7 2 3 2 A
CERBERUS 5 L 4 1 0
Ta gl y. 0 0 0 p.
S . 1 0 1 1
CRETISE 1 L L 0 0
PLUTO 1 L L 0 0
Coordinated Robotics 0 0 0 0 0



Tunnel Circuit Systems Track Winner S’)ZL@(/@?( Wa@(@

& Dr. Steven Walker
x' s NOT A YALD CMEC
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Autonomous robotics course

“How we do I1t”
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e Autonomous robotics course = "How we do It”
o Semestral work="Autonomous exploration of the unknown environment by Turtlebot’
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Turtlebot simulator

[Idar output
noae ——-
M

Lectures:
e Simultaneous localisation and mapping (KZ)

* Planning (VV)
 Remaining lectures (not necessary for solving the SW)

L abs:

. AM trom ligdar + IMU + markers

* Motion control & Planning
e Semestral work (3 weeks)




Turtlebot simulator

- map
idar
TV SLAM node M»
—>

| ectures:
e Planning (VY
 Remaining l@ctures (not necessary for solving the SW)

Labs:
e RC

e SLAM from lidar + IMU + markers

* Motion control & Planning
e Semestral work (3 weeks)



Turtlebot simulator
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e ROS
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Turtlebot simulator
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Frontier
detection
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t |m c‘. ‘ “ o Iﬂ AN O L4&TD 0

e Planning (VV ‘

 Remalining lectures (not necessary for solving the SW)

Labs:

e ROS
o AN Trony1a e markers

e NMotion control & P\annln

e Semestral work (3 weeks)




Turtlebot simulator
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e ROS
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e NMotion control & Planninc

e Semestral work (3 weeks)
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| Outline
Max 100 points

e 35p from homework 5x5p + 1x10p = 35
o 20p from semestral work (10p simulation + 10p real robots)
e 45p points from exam test

Final grade determined by the number of achieved points:

No of points Exam assessment
0-49
50- 59
60-69
70-79
80-89
90-100

> W O O T

Minimum credit requirements:
e get at least O points all HWs + explore at least 50% of map in SW

e active participation in regular labs




Diploma thesis in our group

 Mutual (active) localization of several robots
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» Estimating terrain traversability l0ss = 5.900946 150657089




How to start?

Unofficial & preliminary assignment of the semestral work:
https://cw.tel.cvut.cz/b212/courses/aro/tutorials/semestral_work

Working on our servers:
https://cw.fel.cvut.cz/b212/courses/aro/tutorials/remote_access

Working on your computers:
https://cw.fel.cvut.cz/b212/courses/aro/tutorials/ros



