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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
MetralLabs 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 MetralLabs 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 MetralLabs 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. MetralLabs 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. MetralLabs 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 MetralLabs 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; MetralLabs 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 MetralLabs GmbH. MetralLabs 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.



MetralLabs GmbH, Am Vogelherd 22, D-98693 Ilmenau.

v



Contents

1 Introduction
1.1 Description . . . . . ... .. ..
1.2 Scopeofdelivery . . ... .. .. ... .. ... ...

1.3 Important safety instructions . . . . . . . . .. .. ... ... .....

2 Getting your SCITOS G6 started
2.1 SCITOSG6ataglance . . . .. ... .. . ... ... ...
2.2 Charging . . . . . . . . e
23 Setup ... e

3 Maintain & extend your SCITOS G6
3.1 Reviewsourcesofhazards . . ... ... .. ... ... .. ......

3.2 Installing optional equipment . . . . . . . ... ... ... ... ...
Specifications

Support

N = = -k

o O Lt






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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1.3 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 Gé6:

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.



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.
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* 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 MetralLabs 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).



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).

Ethernet

Key switch Status-LED usB VGA

Figure 2.1: Connections.
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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.



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 TIEC 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.

ﬂ[ET-’JI

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.
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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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3.1 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.
MetralLabs 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
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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.



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.! Furtermore, it is advisable to work together with

safety experts.

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 fiir Technische Dienstleistung. Abtsgmiind : Schulz,
Fachverl. fiir Techn. Dokumentation, 2003 (German).

11



3 Maintain & extend your SCITOS G6

hd

00
dl

d El

1

S

6¥€ N3 ccy
‘Y62 N3 STY A7 €l

“aJemuLly
ayy jo seyepdn Buunp
aAOW Jou S0P 10qoJ BYL

‘s|lem Aq
paiapioq Ajganus aq o} sey
10004 8Y} JO JUSWUOJIAUS By |
lenuew siasn Yy} ul SloN

‘opow Buiaup Buunp j0qos
QU} JO JUBWIUOIIAUS By} Ul
suostad aq jou jsnw 818y
lenuew siasn 8y} ul SloN

10qoJ 8y} jo do} a8y} uo
suoynq dois Aouabiawa om|

uny
ag p|Nod }ogol 8y} punose
suosiad ‘sjuswarow usp
-pns 0} pes| pinod dIEMYOS
joqos 8yl Jo sabueyo
:Bulwwelboid Buung

SuOleN}S yons 109}ep
jouued 10goJ By} snieis Ale
-All9p Ul {}0goJ 8y} JO sjusw
-9AOW B|CB[[04}UOdUN O} PEd)|
pinoo punoib pauyepun Jo
Buidojs  :epow Buiaup uj

uoslad e yum ysepo
PIN09 10q0. :8apow BulAup uj

9240} UoIeN}oE
yibuaiis [eolueydsw arenbapeu;
s)Jed Jo AlI00|9A Jo/pue SSBW .

deb wnwiujw |jews 00} «
Buiysnip

€9l
¥'SS oLy (a4 ‘eGt

STy (a4 €l

sped Buirow
|esaydiiad Jaylo ou ‘Juswased
-us onseld juasedsuel; e opis
-ul seAow pesHoqoy SOLIOS

anow
Ausppns  pinod  (juswdinbs
[euondo) pesHogoy SOLIOS

wnnoeA .

ainssaid Japun saseb Jo spin

(sBunids) sjuawaje onsed  «
‘B8 Joqou 8y} apisul AB1aua Jo UoE|INWNJDY

‘s}sing Jo sebeseaiq snopie
-zey ajesauab Aew yoiym ‘yibuaiis [ediueydosw jo Aoenbapeur

(uonow pajjosuooUN
10 PaJ|0JIU0d Ul Sjuswa|d Jo AB1aua oijauly) AIIO0jOA pue SSew

(Aunelb Jo 108}y By} Jopun anow
Kew yoiym sjuswald jo ABisus [enualod) Aljigels pue ssew o

UO[JBOO| DA«

adeys .
69 ‘s|00} 40 sped J0qoy

0} 8np spiezey [edlUBYIB\

c-00lectH 1-0042H
Jaylo N3 N3

‘a "uoe
| xouue

uonen[end ysti

splepuels

uonnjos

10b.e) Alojes / Juane

splezey

‘ou

12



3.1 Review sources of hazards

(passaoo.d sjeuarew usamiaq ‘sied aulyo
-BW PUB SBJINOP USBMIBQ) SI0ud Buinjosal ajiym spiezey

$921A9p Indino pue Buipasy) ojewone
sped Buirow
uonoalip ansoddo sy ul anow Ajusppns Aew ey} sjuswa|e

dois
Aousbiaws uodn Alenuew panow aq JOUUED Jey} SlusWa|e

a|doad deJjus p|nod 1ey} sedinep

Sey (A4 Buidde.) / u-Buimesq

9210} Buinup -

s)Jed Jo A}I00|aA Jo/pue SSew .

slied Jo uoieoo| aAiejal pue adeys .

‘018 suJseh ‘ny ‘sirey dn

22y *a|qIssod Se Je} Se paIdn0d puim pinod Aay} ‘s;paym Bulaup sped Jo Juswanow .

L/d 1 I I R ‘LY ale 10qol ay} jo sped Buinop ay} o} aso bBuleq jo aseo u| juswsa|Bueiuy
90104 UOEN}OE  «

yibuaiis [eolueydaW aenbapeu; .

sped Jo A}I00joA J0/pue SSeW  «

(soo®y
-ins ybnou ‘sisui09/sabpa dieys :sjuswald Bumno jo adeys .
I8 N3

‘6 N3 1444 deb wnwiuiw [jews 00}

‘v62 N3 STy 1'ey Ve Buueneg / Bumny

9010 UOIENIOE -

yiBuaiis [edlueydsw ajenbepeul  «

s)Jed Jo AjI00|9A Jo/pue SSBW o

sjuawale Bueays jo adeys

67€ N3 ey deb wnwiujw |jews 0o}
‘Y62 N3 STy ey el Buleays

00 coolet 1-0012t ‘d "yoe
dl d E| S Jayio N3 N3 | xauue

uolen|ens ysu spiepuels uonn|os 1961e) Alojes / Juana spiezey

Sl

vl

€1l

a'l

‘ou

13



3 Maintain & extend your SCITOS G6

Addns
ABl1oua a8y} wolj pajoauuodsIp S }0gol 8y} uaym painssaid
w0} pandl|al A|[edlyewoine Jou aJe S|9SSaA PUe SI0jeNWNode  «

saouanyjul Joualxe Buibewep woly
pajosjo.d jou ale ‘sasioy pue sadid Ajjeroadss ‘uonoas jueld .
v./\ HZ

sau| jo Bujusise; ajenbapeul .

sjuauodwod
yons Joj syuswaJinbas Jeaw jou Op IOJEINWINJOE PUE [9SSOA  «

Juauodwod e Jo ain|iey .
ssaues| o

WNNJEA JO SSO|

ssoj ainssaid .

a|qissiwpe ainssaid wnwixew jo Buipaadxe «
SOLY 12y cet uonoale 4o uonoalul pinjy ainssaid ybiH

Aixoy
Aysuabowoy -
Jeam ‘Buibe ‘uoisouod .

saljadoud [esouab .
qey Ley S[ellalew JO UoISelqy / uonol

STy Ley ainund / buigqels

STy Ley 171 988 L1 @8s joedw|

00 c-oolelk L-00let ‘d "uoe
gl d El S Jayio N3 N3 | xauue

uonen[end ysti splepuels uonnjos 196.€)} Ajojes / Juana splezey

14




3.1 Review sources of hazards

0} 8np plezey [eou08|3

9GS
‘8Y ‘A €V €ey

[N

aoueusjulew ‘Buijoo) ‘einpasoid Bunesado
:SUOIJBOO| JUBAS|SI |[E IO} ("0}9 ‘SIappe]| ‘SIIE}S) SS800€ ajesun

sepinh puey pue s|iel J00} ‘sisod ‘s|ies sjqeynsun

suelysapad Aq Ajpuanbauy seale ui sjeerew Aiaddis

sanadoud [eoiueyosw o} anp Buijjeq / buiddi / Buiddis

9C's
‘9Y B €V cey

‘uon
-uspul Jo Buiysnio ‘Buijiey ‘Buiuinpidno g pinod saosuanbas
-uo2 ay) ‘(Buuemoy papis-a|buis ‘6°8) uonepunoy ajgernsun

suonpuod Bupyesado o} prebaisip
yibuass [eojueydaW arenbapeul

BUAPO.I08IS ‘suoieiqin “Ba ‘s8010} DlWweuAp

$9210}
Auneib 69 ‘sa010j [eussjul

SUOIIPUOD DEWIID ‘PUIM ‘UOIBIqIA "B
‘S9010) [BUISIX® ‘(S8IN4 UONEIND[ED) AlBUIydeW JO UOHONAS
-uod pue ubisap :BujuIeOUOD SBNI [BIILYDS) 0} pIeBalsip

(Juswanow pajoadxaun

‘Bul|iey ‘Buiuniiano) sjusuodwod sy 40 10god sy} ul A

B1S JO SSO

SOLY fxa4

€et
‘Teh

paIanod
10 pasojous aJe sped Buinow ||y

Aiddns ABiaua sy} woij pajoauuods|p usaq
SBeyY aulydew ay} Jo}e uane pasinssaid ulewas jey) sease

wnnoeA Jo ssoj/doap ainssaid
s|qIssiwpe ainssaid wnwixew jo Buipssoxe
yibualis [esiueyosw ayenbspeul

uoneIa|e00e

Ip ()29 ‘xoqJeab Ayoojen pue ssew

‘Jojow) ureyd Buiaup jo sued

5109[qo Jo uonoalg

[o}0] c-00ict L-00tet
gl d El S Jayio N3 N3

‘d "yoe
| xeuue

uopen[ed ysti splepuels

uonnjos

106} A1o4ES / JUana

splezey

k'l

LLE

oL}

‘ou

15



3 Maintain & extend your SCITOS G6

ul Bupnsas prezey fewsay |

233 *0}0 ‘SPEOJISAO ‘S}HNDJIO-1I0YS WOJ) 088 [BDIWaYD pue ‘sajoned
6V ey /€2 €L usjjow jo uoposfoid se yons ‘euswousyd JO UOKEIPEel [BWISY}
}j0 moj} ueod sabieyo S9OBJINS JUSIBHIP UO J0q0. B}
GG ‘67 [5474 2GSt 21J089 0S [98ym papunoib suo JO SjuswaAow 8y} uo Buipuadap euswousyd onejsouos|e
€9}
¥'SS6Y 124 ‘LS abejjon ybiy Jo abues sy} ur sped ey 0} suosied jo yoeoidde
‘surew
108uu0osip Buiuado alojeg
[lenuew siasn Y} Ul SlON
10}oNpU0d Y1Ies aAl}
-09j04d 8y} 0} PajOBUUOD BIE
SUONIPUOD }NB} JSpUN BAI|
awodaq aAey yoym sied
1-#0209 9AIONpUOD0II8Ie  d|qibuel . Buibreyo Buunp sjoeuo0d (aanjrey uone|nsul Aj[e1oadsa) SUORIPUOD } Nk} Japun SAI| SWO0D
N3 1544 1'S'L jo Bujuewsip ‘ain|ie} uonensu| -aq aAeY Yoiym siied yum suosiad Jo 1oBjU0D J08.IpUl 1O J03IIP
wJoyie|d J0qo ajigow
ay} opisur jun Bubreyd
oy} 10} aInsopue  BlXJ .
19500s Jamod 39| 8y} Jo
s0eq 8y} uo ajeid aAldal0ld -
‘surew
108uu0osip Buiuado alojeg
lenuew siasn ay} Ul SlON
wuope|d 100l jiqow
8y} JO 8pISINO 8y} UO Bq!
1-¥0209 €9l -S900E S90B}|OA |NjWIBY UON -« Buibreyo Buunp
N3 ¥'S'S6Y [584 ‘LG A 0€zg Aq paiddns si joqos ay | sped oAl yum suosiad Jo J0BIU0D 1081Ip
00 c-00icH 1-0042H ‘a "uoe
dl d E| S J8yio N3 N3 | xeuue
uolen|eAs ysu spiepuels uonn|os 1061e) Ajojes / Juans spiezey

S

v'e

€c

[

‘ou

16



3.1 Review sources of hazards

Japuly abuel Jase| ay} Jo

(uawdinba

FANCHN [enuew sJasn ay} 0} padualajey leuondo) Jopuly obues Jase| UOljEIpE.] JosE|
LS
(R A2 L'y ‘0L'G’L UOIJBIPEJ UOJINBU 10 UOI ‘U0J09|8 ‘Blaq ‘eyde
LY 0LGL sAel ewweb pue x
L'y 0Ls’H 1461 19101A-BAIN PUE BIQISIA ‘PaI-BIUI
L'y 0LGL S9ABM-0101W pue Aouanbauy oipels ‘Aousnbaiy mo|
uoljeipes Aq pajelasuab spiezeH
sainjsod Ayyeayun yum
'8y R4 6°G} uo1198UU09 Ul Aj[e1oadsa * Apoq 8joym 8y} 0} PaIWSUEI] UOIIBIGIA
"0} ‘SISpIOSIp Je|noseA pue [eojfojoinau
'8P 9 6GL J0 }nsa1 8y} yum poriad pabuojoid e Joj 5|00} papinb-puey Jo asn
uonelqin Aq pajessusab sprezeq
8Y Ty S 86| *0]e ‘s[eubis 21SNOOk ‘UoNIBDIUNWWOD Yoaads YIM aousiaua)ul
SSOUSJBME JO SSO| ‘9ouB[eq JO SSO| ‘SSalls ‘Ssau
-paun ‘snyuun “Ba) sjoays |eoibojoisAyd Jiay} Jo (ssaujeap) ssau
'8y ey [R% 86| -anoe Bupeay jo sso| jusuewsad ‘ssausnoe Buuesy pasedul
u) Bunnsal asiou Aq parelauab spiezeH
waw
'8y vy [e-HN -UOJIAUB YIOM P|0D JO Joy Aq pajesauab sjoaye Buibewep-yieaH
"pa||03u0d paads si siolow
9y} JO JUsLIND wNwixew ay|
‘alem
-}os Aq pajosiap aie sain|ie}
dols Aouabiaws Jo Jadwng
“JJO YOUMS S/em}os
ON 'siolow 8y} 0} pajoau
-uod Apoauip s Jadwnqg ayy
LGt SUOISI||09 JO 8SBD Ul S0} $90IN0S Jeay WOJ} UolJeIpe) PUB SUOISO|dxXa 1o Saweyy
‘9'Gg°1 -ow 8y} sdoys Jadwng ayj *JeaYJaA0 p|No9 SI0} ‘ainjesadwal moj Jo ybly Ajpwaixa ue yum sielssyew Jo sjoalqo
e/t A 5 4 €99 N3 '8y 144 ‘S'Sh -OW 8y} paxo0| 8Je s|gaym ayi 4| UHM JOBJUOD WOY S8unful Jayjo pue salig IS0l ‘Spieds ‘suinq
00 c-00icH 1-0012t 'd "yoen
Hl d El S J8yio N3 N3 | xauue
uolen|ens ysu spiepuels uonn|os 1961e) Alojes / Juana spiezey

S'9

¥'9

€9

29

L9

ce

‘ou

17



(4% €9l
1 21%4 0} 62'¢c AN Wa)SAS |0J3U0D By} JO UOnOUNBW / BIN|ie}
woyy Buiynsas (uonounjew ajqesedwod Aue Jo) paadsiano
/ Buioes payoadxaun ‘dn-lieis pajoadxaun Aq pajessusb spiezeH
(44 SUOIJeUIqWOD piezeH
8'8'v VL slojealpul pue sAe|dsip jo Buiuonisod pue ubisap sjgennsun
syusw
L'8Y A" -aj9 Bunesado jo uoneoyuapl Jo Bujuosod ‘ubisep ajgeynsun
LVYSL
oL LY ‘82
‘6 LY ‘STl
‘LY AN
‘Y 6V LAY JInoiABYSq UBWINY ‘SI0118 UBWNY
S8Y 6t peHt SS8.1S ‘PBRO|I8PUN 10 PBO|ISAO [BlUSW
98V 6t vl uoleuiwN|| [eOO| 8|gENNSUN
67 ag 'L uopoajo.d [euosiad Joj Juswdinba jo asn juabibou
2c Bajno00}
€8y 6’V ‘P 2 10 WJe/puey sonsualoeIRYD UBWNY YHM J0gOJ 8y} JO yojewsiw
Vot
\O .
G 29t
wn ‘S
O S8y 6t P s}Ioyd anlledal 1o aaISsaoxe ‘sainysod Ayyeayun
H woyy spiezey se yons ‘ubisap
C joqou ul sa|dipund olwouobis Bunos|Bau A6 pajelsusbh spiezeH
9] —_ - -
~ spie
w 8 e -zey (jeus1oeq Jo [elIA) [eo160joIg-0101w 4o (pjnow *6°8) [eaibojoiq
MJ LG}
8y ‘961 uojso|dxa 1o aly ‘Buiyeaysano woly buninsas
5 _
n gLl sisnp pue ssau
o 8 ! -In} ‘sisiw ‘sasepd ‘spinj} 4o uoleeyul ‘yum JoBju0d woly Bunnsal
& 10904 Ag palsneyxa 1o pasn ‘sassaooid ‘(sjusuod
m -Wo9 JI8y} pue) S8dUBISqNS pue S[elslew Aq pajesausb sprezeH
3 o
m 00 c-00icH 1-0042H ‘a "uoe
nMa dl d El J8yjo N3 N3 | xauue
o uolen|eAs ysu spiepuels uonn|os 1061e) Ajojes / Juans spiezey

Lot

ot

8'8

L8

9'8

'8

'8

€8

2’8

€L

(A

‘ou

18



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.
e 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.

20



Specifications

Basics

product name:
model:

length:

width:

height:

ground clearance:
unloaded weight:
vehicle payload:

ambient temperature:

Power

type:
charge:
run time:

power source:

charger:

recharge time:

Mobility

type:
actuation wheels:

mobile robot platform

SCITOS G6 prototype

705 mm

505 mm

1220 mm

20 mm

80 kg (without optional equipment)
30 kg

0°C..35°C

24V, LiFeMgPh

40 Amps-hrs

up to 12 hrs

operating input voltage: 115 /230 VAC
power input: 750 W

AC line frequency: 50/ 60 Hz
integrated in the mobile robot platform

ca. 6 hrs when additional consumer loads are turned off

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

diameter: 200 mm

width: 35 mm

tire equipment: rubber / elastomer (grey)
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Specifications

stabilizer:

turning radius:

top speed:

climbing ability:
stepheight:
max. step:

surface:

2 support wheels

diameter: 70 mm

width: 20 mm

tire equipment: polyurethane (grey)
on the spot

translative: 0.8 m/s

rotatory: 200 °/s

10° maximum slope

15 mm (maximum, without optional)
10 mm

wheelchair accessible, indoor only

Embedded PC, displays & I/0-Ports

motherboard:
processor:

RAM:

hard disk:
connectors:
(external)
WLAN:

reset switch:
operating system:
indicator LEDs:

Sensors & cameras

3D:

position encoders:

bumper :

laser :

22

Mini-ITX

Intel Core2duo T7400, 2.16 Ghz

2 GB

1 x 120 GB SATA

1x VGA, 1 x USB 2.0, 1 x 1000 BaseT Ethernet,

on-board IEEE 802.11a/b/g

external

installed and configured Ubuntu 12.04LTS
run (on), charging (on/off)

2 ASUS Xtion Pro

type: incremental encoder integrated in the motor
resolution: 460 ticks per wheel rotation

closed around the robot and on each corner
model: SICK S 300

laser safety class 1

power source: 24 V DC

power consumption: 6 .. 40 W



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: MetralLabs GmbH
Am Vogelherd 22
D-98693 Ilmenau

Germany

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

Web: http://www.MetralLabs.com

E-mail: service @MetralLabs.com
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