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Copyright © 2012 MetraLabs GmbH All of the hardware, product design, soft-
ware and firmware accompanying with SCITOS G6 are solely owned and copyrighted by
MetraLabs GmbH. End users are authorized to use for research and educational use only.
Duplication, distribution or reverse engineering of the SCITOS G6 robot or licensed
software and hardware without the expressed written consent of MetraLabs GmbH is
explicitly prohibited. All rights reserved. No part of this publication may be reproduced
in any form or by any means or used to make any derivative work (such as translation,
transformation or adaptation) without written permission from MetraLabs GmbH, Ilme-
nau. SCITOS and MetraLabs are registered trademarks of MetraLabs GmbH, Ilmenau,
Germany. All other trademarks belong to their respective owners.

Warranty and Conformity The mobile robot platform SCITOS G6 of MetraLabs
GmbH has a warranty of 24 months for manufacturing defects. The warranty does not
cover inappropriate application and/or malicious mischief. MetraLabs GmbH does not
warrant that the robot SCITOS G6 will work properly in all environments and appli-
cations, and makes no warranty and representation, either implied or expressed, with
respect to the quality, performance, or fitness for a particular purpose. MetraLabs GmbH
as manufacturer with sole responsibility declares that the SCITOS G6 mobile robot plat-
form conforms to the harmonized standards EN 60601-1-2 and EN 61000-6-2. It is a
machinery specially designed and constructed for research purposes for temporary use
in laboratories according to Art. 1 of the Machine Directive 2006/42/EC.

Legal Disclaimer Neither MetraLabs GmbH nor any of their employees assume any
legal liability arising out of the application or use of any of its products or circuits,
particularly with regard to damage that may occur in any environment. The information
in this User Manual is believed to be reliable and accurate; MetraLabs GmbH disclaims
liability for any inaccuracies or omissions that may have occurred. Information in this
User Manual is subject to change without notice and does not represent a commitment
on the part of MetraLabs GmbH. MetraLabs GmbH assumes no responsibility for any
inaccuracies that may be contained in this User Manual. MetraLabs GmbH makes no
commitment to update or keep current the information in this User Manual, and reserves
the right to make improvements to this User Manual and/or to the products described
in this User Manual, at any time without notice. If you find information in this manual
that is incorrect, misleading, or incomplete, we would appreciate your comments and
suggestions.



MetraLabs GmbH, Am Vogelherd 22, D-98693 Ilmenau.
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1 Introduction

1.1 Description

The mobile robot platform SCITOS G6 is designed to accelerate your research activities,
e.g. in the fields of mapping, localization, path-planning, experimental studies associated
with SLAM procedures or human-machine-interaction. To get your SCITOS G6 work-
ing, please have a look at the relevant sections in this manual first – we have tried to pack
all important information. In the following section you find important notices relating to
a safe handling of your new SCITOS G6. To get a general idea about important functions
and the daily usage of your SCITOS G6 read chapter 2. If you want to change or extend
your mobile robot platform please have a look at chapter 3.

Our mobile robotic platforms are subject to severe quality checks. However, if you
notice any deficiencies or if you have any suggestions for improvement do not hesitate
to contact us. We are interested in a close partnership to our customers.

We thank you for your confidence and hope that the daily work with your SCITOS G6
will give you pleasure many years!

1.2 Scope of delivery

Please check the components carefully after you unpack them from the shipping box:

• 1 fully assembled mobile robot platform SCITOS G6 with one battery inside

• Power cable

• Tool kit

– torx screwdriver for exchanging the electronic modules

– hexagon wrench key for opening the enclosure

• User manual, SCITOS - Quick Start Guide

Please keep the shipping box in a dry place. It is reusable and intended for your own
safe transport of the robot.
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1 Introduction

1.3 Important safety instructions

A mobile robot platform is a motor driven device which should be treated with caution.
Allow us to call your attention to the following safety instructions during the life cycle
of your SCITOS G6:

Shipping

• Use the shipping box and clamping fixtures for transportation.

• The mobile robot platform including shipping box weighs about 150 kg. The
weight differs from optional equipment. So you need at least three persons to
lift or carry the mobile robot platform including shipping box. Pay attention to
your hands, fingers and feet.

• Pay attention to the balance point if you use a trolley.

• Fix the shipping box, e.g. by using belts, during transportation in a car.

Setting up

• Only unpack and store the shipping box on a flat surface.

• Check the mobile robot platform for transportation damages.

Usage SCITOS G6 is a professional all-purpose mobile robot platform. In delivery
status its intended usage is limited to scientific elaborations for mapping, localization
and path-planning of autonomous mobile robots as well as human-machine-interactions.
These elaborations have to be conducted in a closed dry room on a hard, flat surface
which is entirely bordered by walls. See chapter 3 before changing the usage or installing
optional equipment.

General safety instructions

• Do not use an extension cord for charging the mobile robot platform.

• Do not use the robot platform to transport people.

• Before opening the robot platform, disconnect mains.
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1.3 Important safety instructions

Driving mode Before you run your software on the robot, make sure that the mobile
robot platform

• Will move on a hard, flat surface in a closed, dry room

• Does not leave the surface (in delivery status the mobile platform cannot detect
stairs, holes et cetera)

• Does not clash with persons

• Does not pass over edges that are higher than 10 mm.

• The four buttons on the front and back side stop the motors of the robot base only.
They do not stop any optional equipment!

Figure 1.1: Stop Buttons.

Programming and extensions

• Analyse hazards and risk first (see section 3.1). Evaluate solutions for a safe oper-
ation of the mobile robot platform in combination with new components.

• Before opening the robot platform, disconnect mains.

3



1 Introduction

• Do not mount components which protrude over the bumper. Otherwise the bumper
does not detect collisions.

• The maximum payload of the total optional equipment is limited to 30 kg.

• Verify the center of gravity of the mobile robot in combination with the newly
mounted components and changes of steadiness in driving modes, especially dur-
ing emergency stops.

Maintenance

• Only carry out maintenance that is described for users in the manual. Service and
repairs of the SCITOS G6 relating to power supply, drive section or electronic
modules must be carried out only by MetraLabs GmbH or authorised support part-
ners.

• For electric works, disconnect the batteries first. If you are using metal tools,
explosions are possible. Use protective gloves and glasses.

• Before opening the robot platform, disconnect mains.

• Be careful with your fingers during adjustment and assembly works (risk of in-
juries).
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2 Getting your SCITOS G6 started

2.1 SCITOS G6 at a glance

The mobility of the SCITOS G6 system is made available by a maintenance-free differ-
ential drive. The drive moves the 80 kg platform with a speed of up to 0.8 m/s (top-speed
limited electronically) and handles payloads of up to 30 kg without any difficulties.

Most of the electronic components are situated in the electronic cage. The hardware
configuration, which is currently integrated, is identified by the system itself, and accord-
ingly activated.

SCITOS G6 is controlled by an embedded PC with an Intel Core2duo processor and
a multitude of small hardware units which monitor several functions of the robot. The
remote cross linking is carried out by CAN-bus. Communication is highly reliable due
to reciprocal condition checks.

Frequently used connections of the embedded PC like USB, Ethernet and VGA can be
found on the right side of the robot (see Fig. 2.1).

Figure 2.1: Connections.
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2 Getting your SCITOS G6 started

2.2 Charging

The battery-system consists of a 25.6 Volts lithium battery with 40 Ampere-hours. The
total charge accumulates to nominal 1,024 Watt-hours. The voltage range of the battery
is between 20.0 Volts and 30.4 Volts.

Lifetime The life of the applied rechargeable battery operating under normal condi-
tions is around 1,200 charge-discharge cycles. This translates into at least five years of
battery life for the average usage. Actual battery run-time depends upon the power de-
mands made by the equipment. As the rechargeable battery begins to die, the user will
notice a decline in the running time of the robot.

Storage Period A charged battery will lose its charge if unused. It may therefore be
necessary to recharge the battery after a storage period: If the robot will not be in use for
a month or longer, it is recommended that it should be stored in a cool, dry, clean place.
Also a new battery has to be charged before use.

Battery Don’ts

• Do not drop, hit or otherwise abuse the battery / robot as this may result in the
exposure of the cell contents, which are corrosive.

• Do not expose the battery / robot to moisture or rain.

• Misuse of the battery may result in the battery generating heat, exploding or ignit-
ing.

• Do not immerse the battery / robot in water or sea water or allow it to get wet.

• Do not use the battery with the positive and negative terminals reversed.

• Do not short circuit the battery. Do not pierce the battery with nails, strike the
battery with a hammer or subject it to other strong shocks.

• Do not disassemble or modify the battery.

• Do not place the battery / robot in or near fires, stoves or other high temperature
locations. Do not incinerate. Exposure of battery to extreme heat may result in an
explosion.
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2.2 Charging

• Do not use or store the battery inside cars during hot weather. Doing so may cause
the battery to generate heat, explode or ignite. Using the battery in this manner
may also result in deterioration in performance and service life.

Warning: Batteries are not designed for deep discharge and can easily be dam-
aged by deep discharge. Repeated deep discharges will result in capacity loss and
ultimately in premature failure, as the electrodes disintegrate due to mechanical
stresses that arise from cycling.

Charge the robot Connect the IEC socket at the back side the robot (see Fig. 2.2)
with the included power cord to a grounded electrical outlet. Switch the robot on by
using the key switch (see Fig. 2.1), the status LED will permanently change between on
and off. The robot will only be charged in case it is switched on.

Figure 2.2: IEC socket of the robot.

In case of discharged batteries If the voltage of the batteries drops below a criti-
cal threshold, SCITOS G6 will automatically start a shut down procedure.

7



2 Getting your SCITOS G6 started

2.3 Setup

At first you need to configure the embedded PC for your local wireless network. There-
fore, make sure that at least one stop button is pressed (see Fig. 1.1), connect a USB
keyboard and a VGA monitor (see Fig. 2.1) and turn the key-operated switch on. The
PC boots after a few seconds. Please refer the separate configuration document (SCITOS
- Quick Start Guide) to get the parameter of the on-board embedded PC.
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3 Maintain & extend your SCITOS G6

3.1 Review sources of hazards

SCITOS G6 is a professional all-purpose mobile robot platform. In delivery status its
intended usage is limited to scientific elaborations for mapping, localisation and path-
planning of autonomous mobile robots as well as human-machine-interactions. These
elaborations have to be done in closed dry rooms on hard, flat surfaces which are entirely
bordered by walls. Please ensure that the mobile robot platform

• cannot leave the surface (in delivery status the mobile platform cannot detect stairs
in the floor, holes et cetera)

• cannot clash with persons, especially with children, elderly or disabled persons

• cannot encounter steps that are higher than 15 mm.

The specialty with SCITOS G6 mobile robot platform is, that with the proper combina-
tion of software and additional hardware you can develop a wide range of applications.
MetraLabs GmbH itself offers mobile service robots for the public domain which are
based on the SCITOS G6 mobile robot platform. SCITOS G6 is designed to make it
easy for you to implement, to develop or to test your software or to extend the platform
with further sensors, cameras, actuators or displays. But keep in mind that any software
programming or hardware extension could cause hazards. Like a motorist you decide
about the robot movements. Like a motorist, who can avoid accidents by a careful man-
ner of driving, your software determines the movements of the robot. Furthermore, your
hardware configuration decides what kind of obstacles the mobile robot platform can
detect.

We recommend to analyse possible hazards and risks in the following way before you
change and run the mobile robot platform:

1. Find out adequate official directives regarding to the planned specific application
of your mobile robot

9



3 Maintain & extend your SCITOS G6

2. Determine the steps involved in operating the robot. There are a number of steps
incorporated in operating any machine, including transport, setup and start-up pro-
cedures, usage, adjustments, trouble shooting, maintenance, cleaning or disposal.

3. Identify potential or existing hazards for each operating step. There may be one
or more existing or potential hazards for each step associated with any actions the
operator is taking. The following table gives you a review about typical mechan-
ical, electrical, thermal and other hazards. As you analyze each step for hazards,
ask yourself questions such as

• Are persons in the environment of the robot located in a way that is potentially
dangerous?

• Can the user be struck by an object, lean against or strike a robot part or
object?

• Are there objects, such as sharp robot edges, that may cause injury?

• Is the user wearing jewelry, clothing or long hair that could get caught in the
robot?

• Is the user required to make movements that could cause hand or foot in-
juries?

• Can the user or persons in the environment of the robot get caught in or
between robot parts?

• Can persons in the environment of the robot be injured by reaching moving
robot parts or materials?

• Do suspended loads or potential energy (such as compressed springs, hy-
draulics, or jacks) pose hazards?

• Can the materials being used cause injury?

• Do environmental hazards, like dust, chemicals, radiation, welding rays, ex-
cessive heat or noise, result from the robot?

4. Evaluate the cause of the hazard so that preventive measures can be taken. When
the reasons users are exposed to hazards become clear, then effective steps can be
taken to deal with hazards.

5. Choose the most effective measures to prevent injuries and accidents.

10



3.1 Review sources of hazards

6. An element of risk remains in the majority of cases. So in the last step you should
estimate the remaining risk regarding to the possible hazards. Ask yourself what
could be the most dangerous injury regarding to the hazard considered. Then cat-
egories the risk. You can use the following classes:

a) Severity of injury: 1 (healable, reversible), 2 (not healable, deathly, not re-
versible)

b) Frequency and duration of the hazard: 1 (rarely / short duration), 2 (often /
long duration)

c) Possibilities to avoid injuries: 1 (possible under certain conditions), 2 (hard
to avoid / impossible)

For an example see our analysis of hazards of the mobile robot platform SCITOS G6 in
delivery status. If you need further information feel free to contact us. Reference books
will also give you further instructions.1 Furtermore, it is advisable to work together with
safety experts.

1 E.g. ERICSON, CLIFTON A. Hazard analysis techniques for system safety, Hoboken, NJ: Wiley-
Interscience, 2005. Basically, the described analysis is taken from SCHULZ, M. : Gefahrenanalyse
und Risikobeurteilung. Ed.: GFT Gesellschaft für Technische Dienstleistung. Abtsgmünd : Schulz,
Fachverl. für Techn. Dokumentation, 2003 (German).
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3 Maintain & extend your SCITOS G6

no
.

ha
za

rd
s

ev
en

t/
sa

fe
ty

ta
rg

et
so

lu
tio

n
st

an
da

rd
s

ris
k

ev
al

ua
tio

n

an
ne

x
I

E
N

E
N

ot
he

r
S

F
P

TR
M

ac
h.

D
.

12
10

0-
1

12
10

0-
2

C
C

1
M

ec
ha

ni
ca

lh
az

ar
ds

du
e

to

R
ob

ot
pa

rt
s

or
to

ol
s,

e.
g.

:
•

sh
ap

e

•
re

la
tiv

e
lo

ca
tio

n

•
m

as
s

an
d

st
ab

ili
ty

(p
ot

en
tia

le
ne

rg
y

of
el

em
en

ts
w

hi
ch

m
ay

m
ov

e
un

de
rt

he
ef

fe
ct

of
gr

av
ity

)

•
m

as
s

an
d

ve
lo

ci
ty

(k
in

et
ic

en
er

gy
of

el
em

en
ts

in
co

nt
ro

lle
d

or
un

co
nt

ro
lle

d
m

ot
io

n)

•
in

ad
eq

ua
cy

of
m

ec
ha

ni
ca

ls
tre

ng
th

,w
hi

ch
m

ay
ge

ne
ra

te
ha

z-
ar

do
us

br
ea

ka
ge

s
or

bu
rs

ts
,

S
C

IT
O

S
R

ob
oH

ea
d

(o
pt

io
na

l
eq

ui
pm

en
t)

co
ul

d
su

dd
en

ly
m

ov
e

S
C

IT
O

S
R

ob
oH

ea
d

m
ov

es
in

-
si

de
a

tra
ns

pa
re

nt
pl

as
tic

en
-

ca
se

m
en

t,
no

ot
he

r
pe

rip
he

ra
l

m
ov

in
g

pa
rt

s

1.
3

4.
2

4.
2,

5

A
cc

um
ul

at
io

n
of

en
er

gy
in

si
de

th
e

ro
bo

t,
e.

g.
•

el
as

tic
el

em
en

ts
(s

pr
in

gs
)

•
liq

ui
ds

or
ga

se
s

un
de

rp
re

ss
ur

e

•
va

cu
um

1.
5.

3,
1.

6.
3

4.
2

4.
10

,5
.5

.4

1.
1

C
ru

sh
in

g
•

to
o

sm
al

lm
in

im
um

ga
p

•
m

as
s

an
d/

or
ve

lo
ci

ty
of

pa
rt

s

•
in

ad
eq

ua
te

m
ec

ha
ni

ca
ls

tre
ng

th

•
ac

tu
at

io
n

fo
rc

e

•
In

dr
iv

in
g

m
od

e:
ro

bo
tc

ou
ld

cl
as

h
w

ith
a

pe
rs

on

•
In

dr
iv

in
g

m
od

e:
sl

op
in

g
or

un
de

fin
ed

gr
ou

nd
co

ul
d

le
ad

to
un

co
nt

ro
lla

bl
e

m
ov

e-
m

en
ts

of
th

e
ro

bo
t;

in
de

liv
-

er
y

st
at

us
th

e
ro

bo
t

ca
nn

ot
de

te
ct

su
ch

si
tu

at
io

ns

•
D

ur
in

g
pr

og
ra

m
m

in
g:

ch
an

ge
s

of
th

e
ro

bo
t

so
ftw

ar
e

co
ul

d
le

ad
to

su
d-

de
n

m
ov

em
en

ts
;

pe
rs

on
s

ar
ou

nd
th

e
ro

bo
t

co
ul

d
be

hu
rt

•
A

bu
m

pe
rs

to
ps

th
e

ro
bo

ta
f-

te
ra

co
lli

si
on

.

•
Tw

o
em

er
ge

nc
y

st
op

bu
tto

ns
on

th
e

to
p

of
th

e
ro

bo
t

•
N

ot
e

in
th

e
us

er
s

m
an

ua
l:

Th
er

e
m

us
t

no
t

be
pe

rs
on

s
in

th
e

en
vi

ro
nm

en
t

of
th

e
ro

bo
td

ur
in

g
dr

iv
in

g
m

od
e.

•
N

ot
e

in
th

e
us

er
s

m
an

ua
l:

Th
e

en
vi

ro
nm

en
to

ft
he

ro
bo

t
ha

s
to

be
en

tir
el

y
bo

rd
er

ed
by

w
al

ls
.

•
Th

e
ro

bo
t

do
es

no
t

m
ov

e
du

rin
g

up
da

te
s

of
th

e
fir

m
w

ar
e.

1.
3

4.
2.

1,
4.

2.
2

4.
2,

5
E

N
29

4,
E

N
34

9
1

1
1

B
/1

12



3.1 Review sources of hazards
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3 Maintain & extend your SCITOS G6
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3.1 Review sources of hazards
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3 Maintain & extend your SCITOS G6

3.2 Installing optional equipment

Your mobile robot platform SCITOS G6 is equipped ex works with the following op-
tional components:

• Laser range finder: SICK S 300. See additional users manual and data sheets for
safety instructions.

• 2 Asus Xtion Pro Sensor

If you would like to extend your SCITOS G6 with further components please pay
attention to the following points:

• Analyse hazards and risk first (see section 3.1). Evaluate solutions for a safe oper-
ation of the mobile robot platform in combination with new components.

• Do not mount components which protrude over the bumper. Otherwise the bumper
does not detect collisions.

• The maximum payload of the total optional equipment is limited to 30 kg.

• Verify the center of gravity of the mobile robot in combination with the newly
mounted components and changes of steadiness in driving modes, especially dur-
ing emergency stops.
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Specifications

Basics

product name: mobile robot platform
model: SCITOS G6 prototype
length: 705 mm
width: 505 mm
height: 1220 mm
ground clearance: 20 mm
unloaded weight: 80 kg (without optional equipment)
vehicle payload: 30 kg
ambient temperature: 0 °C .. 35 °C

Power

type: 24 V, LiFeMgPh
charge: 40 Amps-hrs
run time: up to 12 hrs
power source: operating input voltage: 115 / 230 VAC

power input: 750 W
AC line frequency: 50 / 60 Hz

charger: integrated in the mobile robot platform
recharge time: ca. 6 hrs when additional consumer loads are turned off

Mobility

type: differential with two high torque EC gear-motors
actuation wheels: 2 spring-suspended driving wheels

diameter: 200 mm
width: 35 mm
tire equipment: rubber / elastomer (grey)
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Specifications

stabilizer: 2 support wheels
diameter: 70 mm
width: 20 mm
tire equipment: polyurethane (grey)

turning radius: on the spot
top speed: translative: 0.8 m/s

rotatory: 200 °/s
climbing ability: 10° maximum slope
stepheight: 15 mm (maximum, without optional)
max. step: 10 mm
surface: wheelchair accessible, indoor only

Embedded PC, displays & I/O-Ports

motherboard: Mini-ITX
processor: Intel Core2duo T7400, 2.16 Ghz
RAM: 2 GB
hard disk: 1 x 120 GB SATA
connectors: 1 x VGA, 1 x USB 2.0, 1 x 1000 BaseT Ethernet,
(external)
WLAN: on-board IEEE 802.11a/b/g
reset switch: external
operating system: installed and configured Ubuntu 12.04LTS
indicator LEDs: run (on), charging (on/off)

Sensors & cameras

3D: 2 ASUS Xtion Pro
position encoders: type: incremental encoder integrated in the motor

resolution: 460 ticks per wheel rotation
bumper : closed around the robot and on each corner
laser : model: SICK S 300

laser safety class 1
power source: 24 V DC
power consumption: 6 .. 40 W
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scanning range: 30 m
resolution: 30, 40, 50, 70 mm
angular resolution: 0,5 °
systematic error: +/- 20 mm
statistical error (1 sigma): 28 mm
field of view: 270 °
data interface: RS-232
data transmission rate: 38,4 kBaud
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Specifications
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Support

For more information, feel free to contact our support team:

Address: MetraLabs GmbH
Am Vogelherd 22
D-98693 Ilmenau
Germany

Phone: +49 3677 66743190
Fax: +49 3677 66743199

Web: http://www.MetraLabs.com

E-mail: service@MetraLabs.com
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