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Side N
ote

This is an overview
 lecture, but do expect exam

 question on 
R

O
S

 topic also. P
lease pay m

ore attention to the slides m
arked 

w
ith “S

tudy M
aterial” such as below

.

A
ll practical parts are considered study m

aterial! Y
ou w

ill not 
need to code in anything, but you have to understand the 
concepts.

Study M
aterial



Let’s D
esign a R

obot





M
otors

E
ncoders

C
ontrol 

P
endant

R
obot 

C
ontroller



M
otors

E
ncoders

C
ontrol 

P
endant

R
obot 

C
ontroller

M
otor 

controllers
Inverse 

K
inem

atics
G

U
I

C
ollision 

D
etection

Trajectory 
P

lanner
P

ID
 

C
ontroller

E
rror 

M
onitoring Teaching 

M
ode



W
hat a m

ess!
H

ow
 can w

e deal w
ith it?



R
O

S
 is an open-source, m

eta-operating system



R
O

S
 is an open-source, m

eta-operating system



W
hat’s so special about R

O
S?

●
R

eusable robotics com
ponents!

●
120+ R

obotic platform
s officially support R

O
S

 
http://w

iki.ros.org/R
obots

●
M

odular design
●

H
undreds of ready to use algorithm

s
●

E
fficient, so it can be used for actual products, not just 

prototyping
●

R
uns on U

buntu, also A
R

M
 P

rocessors
○

E
xperim

ental versions for O
S

 X
, A

ndroid, A
rch Linux, 

D
ebian, O

penE
m

bedded/Y
octo

●
P

arallelisation and netw
orking m

ade easy, can use m
ultiple 

m
achines sim

ultaneously



C
urrent R

obotics Job A
ds

E
xperience in developing robotics softw

are, e.g., 
kinem

atics/dynam
ics, control of actuators/sensors, 

distributed system
s. P

rovable proficiency in C
, C

++ 
and experience in at least another program

m
ing 

language (eg. python, java). H
ands-on experience in 

robotics m
iddlew

ares, e.g. R
O

S
, Y

A
R

P
, O

rocos

M
ust haves: E

xcellent general structured 
problem

-solving and softw
are architecture skills. 

D
em

onstrated strong softw
are engineering and 

design fundam
entals Fluency in C

/C
++. 

E
xperience w

ith path planning and navigation. 
E

xperience in R
O

S
 and sim

ulation environm
ents. 

E
xperience developing in a Linux environm

ent.

R
obotics Specialist. C

ore tasks are the 
developm

ent of algorithm
s for grasp calculation 

and the im
provem

ents of existing solutions. 
S

kills: 3+ years C
++ developm

ent, M
achine 

Learning, R
O

S
, U

buntu/Linux, P
C

L

The candidate m
ust be a proficient user of C

/C
++ and 

R
O

S
 and any relevant com

puter vision library (e.g., 
V

iS
P

, O
penC

V
, P

C
L). S

cientific curiosity, large 
autonom

y and ability to w
ork independently are also 

expected.

The technical R
equirem

ents:
C

++ or P
ython program

m
ing 

know
ledge in Linux, K

now
ledge of 

R
O

S
. Y

ou have to be able to w
rite 

R
O

S
 program

s, debug and find your 
w

ay K
now

ledge of G
azebo.

R
oboticist: Path-planning Specialist
●

O
w

n the navigation costm
aps area and im

plem
ent various 

data processing algorithm
s

●
H

ave experience and know
ledge on 2D

 data processing for 
m

otion planning, e.g. Fast M
arching M

ethods
●

H
ave experience w

ith state-of-the-art path-planning 
approaches, e.g. R

R
T*

●
V

ery good C
++ skills (R

O
S

, O
penC

V
, Linux)

O
ne of m

any sources: http://w
w

w
.theconstructsim

.com
/ros-jobs/



R
O
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P
lum
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C
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E
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Let’s see how
 it w

orks!

“Plum
bing”



N
odes

http://w
iki.ros.org/R

O
S/Tutorials/U

nderstandingN
odes 

N
odes are processes that perform

 com
putation, “executables”. 

E
ach node perform

s a specific processing part, usually a part of 
the algorithm

.

C
am

era

M
apping

M
otion 

P
lanner

Study M
aterial - highly recom

m
end to check the U

R
L



Topics
http://w

iki.ros.org/R
O

S/Tutorials/U
nderstandingTopics 

Topics are stream
s of data w

ith publish / subscribe sem
antics.

They are uniquely identifiable by its nam
e. N

odes can publish 
and subscribe to topic in order to transfer data.

C
am

era

M
apping

M
otion 

P
lanner

/cam
/im

g
/m

ap/pos

Study M
aterial - highly recom

m
end to check the U

R
L



Services
http://w

iki.ros.org/R
O

S/Tutorials/U
nderstandingServicesParam

s 

R
equest / reply is done via services, w

hich are defined by a pair 
of m

essage structures: one for the request and one for the reply.

C
am

era

M
apping

M
otion 

P
lanner

B
attery 

indicator

/cam
/im

g
/m

ap/pos

Study M
aterial - highly recom

m
end to check the U

R
L



M
essages

http://w
iki.ros.org/R

O
S/Tutorials/C

reatingM
sgA

ndSrv 

A
 m

essage is sim
ply a data structure, com

prising typed fields.
Language agnostic data representation. C

++ can talk to P
ython.

M
essages are sent on defined topics.

M
apping

M
otion 

P
lanner

File: pos.m
sg

string robotN
am

e
uint32 posX
uint32 posY
uint32 goalX
uint32 goalY

Study M
aterial



R
O

S M
aster

The R
O

S
 M

aster provides nam
e registration and lookup to 

nodes. W
ithout the M

aster, nodes w
ould not be able to find each 

other, exchange m
essages, or invoke services.
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Exam
ple System
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“Tools”



System
 Visualisation: rqt_graph



Live Plotting: rqt_plot



Logging and Visualization Sensor 
D

ata: rosbag and rqt_bag



3D
 Visualisation: R

VIZ



“C
apabilities”





“Ecosystem
”



R
O

S Statistics
July 2016 - July 2017

Total traffic on packages.ros.org:
●

232,577 U
nique V

isitors ( 105 %
 increase)

●
4714.22 G

B
 (54%

 increase)
Total dow

nloads of .deb packages:
●

13,441,711 (59%
 increase)

U
nique package nam

es dow
nloaded as .deb files:

●
9395 (24%

 increase)
N

um
ber of unique versions of .deb packages dow

nloaded:
●

53,382 (16 %
 decrease)



W
orldw

ide U
ser B

ase



N
um

ber of R
obots Supporting R

O
S

Robots

Y
ear



Let’s get som
e hands-on 

experience!
https://github.com

/jm
iseikis/IN

F3480_2018



Thank You!

A
ny Q

uestions?


