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Ö ×cØYÙ'Ú=ÛGÜQÝQÞKÙ=ßEÛYØ

à L=(�`t*A0 #�&)(+,C(+*A&HVHLXB)7-Z=0NV:,jkm7-&jB)L=(taEáQ.â&)(+,)VqR=(�B)(+*A`ã*A&)(�BEI17Akm7-8N$�ä>å�0 &H,EB+3�I1(�I17-&)2
7-#OB)L=(�,Ch',EB)(:`t,G(:#=9-0 #=(:(:&)0 #=9t,C0N$'(�B)7Ô$'(:\-(:8 7-Z�&)7-g=R%,EBQ*A#%$�\-(:&H,)*]B)0 8 (<&)7-gK7ABH,/B)L%*]Bj*A&)(
#=(:\-(:&CB)L=(:8 (+,),�&H*]B)L=(:&æ0 #=(qp'ZK(:#%,C0 \-(-ä à L=(G8 7]I¨Vq7c,EB�k�*-V�B)7-&_,CL=7-R=8N$�*A8 8 7]IçR%,æB)7<R%,C(/8N*A&)9-(:&
9-&)7-R=Z%,47Ak'&)7-gK7ABH,�0 #�,)Vq(:#%*A&)0 7c,4IG0 B)L!*GL=0 9-L<&)0N,C2Q7Ak68 7c,C0 #=9G0 #%$'0 \60N$'R%*A8c,Ch',EB)(:`t,:ä+U6(+Vq7-#%$�3
,C(:`�0 Tb*AR'B)7-#=7-`�h@0N,!0 #6\-(+,EB)0 9c*]B)(+$èB)7è*A8 8 7]I�*@,)*]km(Ô*A#%$Í(qéÔVq0 (:#cB�0 #cB)(:9-&H*]B)0 7-#Í7Ak/B)(:8 (qT
7-ZK(:&H*]B)0 7-#Â\60N*�*�L6R=`t*A#O7-ZK(:&H*]B)(+$Âg%*-,C(+,EBH*]B)0 7-#O*A#%$Â\]*A&)0 7-R%,/*AR'B)7-#=7-`�7-R%,1gK(:L%*J\60 7-&H,
7-#@gK7c*A&H$X7AklB)L=(�&)7-gK7ABH,:ä à L=(�aEáQ.ê&)(+,)VqR=(�&)7-gK7ABQB)(+*A`ë0N,j*A8N,C7ÂR%,C(+$�km7-&j(+$'R%V:*]B)0 7-#>3
*-,<0 B!0N,!*O&)(:9-R=8N*A&<Z%*A&CB�7Ak1B)L=(tR=#%$'(:&)9-&H*-$'R%*]B)(�Z=&)7-9-&H*A`ë0 #Ï^_8 (+V�B)&)0NV:*A8_^_#=9-0 #=(:(:&)0 #=9
*A#%$XWY7-`�Z=R'B)(:&jU'Vq0 (:#%Vq(tì�^Y^/W/U=í/*]BGaEáQ.ïî F�WYaEðcñ+òóä

ô õ�ö�÷âøúùæÚ%ÜGûÍùæÚ=÷ïüGßCÜ�÷

à L=(@0 `�Z=8 (:`�(:#cBH*]B)0 7-#ý7AkjB)L=(è&)(+,)VqR=(�&)7-gK7ABH,t0N,Ôg%*-,C(+$¨7-#þB)L=(è,C7ATbV:*A8 8 (+$ýWYR=gK(JU6h',ET
B)(:`�3_*@260 #%$ç7AkjVq7-#%,EB)&)R%V�B)0 7-#�260 B�km7-&�&)7-gK7AB)0NVO,Ch',EB)(:`t,:ä à L=(èWYR=gK(JU6h',EB)(:`ÿ0N,�R%,C(+$
0 #Íg%*-,C0NV�*A#%$Í*AZ=Z=8 0 (+$è&)(+,C(+*A&HVHL>340 #%$'R%,EB)&)0N*A8_Z=&)7ADE(+V�BH,<*A#%$Í*-V:*-$'(:`�0NV�(+$'R%V:*]B)0 7-#þì�,C(:(
(-ä 9%ä>î .1u ./; ��� 3 .1u .�� ��� 3 ./. ��� 3 .10 & ��� òmí�ä
à L=(OVq(:#cB)(:&�7Ak�B)L=(@WYR=gK(JU6h',EB)(:`ÿ0N,�B)L=(�,C7ATbV:*A8 8 (+$ÏFG7-gK7'WYR=gK(�Vq7-#cB)&)7-8 8 (:&�L%*A&H$6T

I/*A&)(�ì o%9-R=&)(��Jí!g%*-,C(+$ç7-#çB)L=(�?�W	� ��
�
 ñ�Z=&)7'Vq(+,),C7-&+ä à L=(�FG7-gK7'WYR=gK(OL%*-,�*è7-ZK(:#
g=R%,Q*A&HVHL=0 B)(+V�B)R=&)(!IGL=0NVHL@*A8 8 7]I�,/B)7Â*-$=$��C0 #'o%#=0 B)(:8 h�
t`t*A#6h�,C(:#%,C7-&��J`�7AB)7-&CTó0 #cB)(:&Ck�*-Vq(+,
*]BtB)L=(XZ=&)0NVq(�7Ak<g%*A#%$'IG0N$6B)L>ä à L=(@FG7-gK7'WYR=gK(�� ,tg%*-,C0NV�,C(qBÔ7Ak<ZK7-&CBH,tVq7-#%,C0N,EBH,�7Ak!ñ��
*A#%*A8 7-9��]$'0 9-0 BH*A8nì�"��][<í_Vq7-#6\-(:&CB)(:&+3��!$'0 9-0 BH*A8��]*A#%*A8 7-9Ôì�[��]"jíYVq7-#6\-(:&CB)(:&+3�����g=0 #%*A&)h�ab#'T
Z=R'B����QR'B)Z=R'BGìmg=0 #=a����<í�3��Gg=0 #%*A&)h<ab#=Z=R'BH,:3��/B)0 `�(:&æVHL%*A#=#=(:8N,1ì à e/W/í�3]*A#%$ 
 [�W_Tó`�7AB)7-&
Vq7-#cB)&)7-8 8 (:&�IG0 B)L scR%*-$'&H*]B)R=&)(qTó(:#%Vq7'$'0 #=9þì �j[j^/W/í�ä à L=(@FG7-gK7'WYR=gK(X0N,Ô$'(+,)Vq&)0 gK(+$¨0 #
`�7-&)(�$'(qBH*A0 8�0 #Ïî ./;<u ð-ð'3 ./;<u ��� òóä
ab#�*-$=$'0 B)0 7-#OB)7�0 BH,�Vq(:#cB)&H*A8>Vq7-`�ZK7-#=(:#cB+36B)L=(�FG7-gK7'WYR=gK(�*-,GVq7-#cB)&)7-8 8 (:&/L%*A&H$'I/*A&)(-3

B)L=(ÍWYR=gK(JU6h',EB)(:` Z=&)7]\60N$'(+,Ô*-$=$'0 B)0 7-#%*A8�L%*A&H$'I/*A&)(-3l0 #%Vq8 R%$'0 #=9ç(:8 (+V�B)&)7-#=0NV:,Ô*A#%$þ`�(qT
VHL%*A#=0NV:,:3�*A#%$Ï,C7Ak BEI/*A&)(ÔVq7-`�ZK7-#=(:#cBH,:ä�å=7-&!B)L=(Â`�7-&)(ÔVHL%*A8 8 (:#=9-0 #=9X8 7'Vq7-`�7AB)0 7-#ÍBH*-,C2',
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æ�cyÔ�Y}+�'}]���c�'y+�l{:wÏy��AxbzEyH��yH~ ���H}+���6{��)x�yH�j�'y��c�-y����H}+���c�-xEy)z��N}:z�zE}+�'}:x
�H}+w]xbzE}+~ �A�Y| �+�]x���
æ�cy_zEyH���H�cyY��}+�c| ~ yY�6{:�by_�_| xE�!�b| �!{��)xE| �JyH~ �!�AzE| �JyHw<�_�cyHyH~ �H�-v�x�| ���H}+���c~ y)xEyH~ �
�H}+wc�óxbzE���)xEy���� zE}+�����c�'y��]�-�óxEyH���H}+���'}+wcyHw]xE�_| w��H~ �6�-| w��<xE�cyG�Y}+�'}]���c�'y�{:���H}+w]xbzE}+~ ~ y)z��6xE�cy
��}:xE}:zb��{:w6���byHwc�b}:zb����}A�-�c~ yH�H�6{:�_�æyH~ ~K{:�_xE�cy/�6{qxbxEy)zb�A���!{:w6{��+yH��yHw]xæ�6{qzC�A�l{qzEy+�

sensor
moduls

base
mobile

mobile PC

CubeSystem

cameras

Battery− and Powermanagement
Motorcontrol
Motioncontrol
Odometry and Positioning

5x Ultrasound Sonar

optional (Pyro, Temp., Smoke)
6x Active Infrared

4x USB−cameras
video compression
WaveLAN RF−ethernet

��� ����� ��!����C�cyH�!{qxE| �/}q�Jy)zE�A| y)��}���xE�cyG�-| "=y)zEyHw]x��H}+���'}+wcyHw]xE�l}��>{QzEyH���H�cy/zE}+�'}:x��

B)L%*]B�*A&)(�#=(:(+$'(+$èkm7-&!&)(+,)VqR=(�&)7-gK7ABH,:3>*O#=(:I g%*-,C(�I/*-,�$'(:\-(:8 7-ZK(+$èB)L%*]B�km(+*]B)R=&)(+,�,C0 p
*-V�B)0 \-(:8 hÏ$'&)0 \-(:#ÏIGL=(:(:8N,�ì o%9-R=&)( �Jí�ä à L=(XWYR=gK(JU6h',EB)(:`�*A8N,C7@km(+*]B)R=&)(+,�*�,CZK(+Vq0N*A817-Z'T
(:&H*]B)0 #=9è,Ch',EB)(:`�3�B)L=(XWYR=gK(��<U î ;<(:#%ð-ðJòó3�Z=&)7]\60N$'0 #=9èVq7-`�ZK7-#=(:#cB�g%*-,C(+$ç,CR=Z=ZK7-&CB�km7-&
&)(+*A8 B)0 `�(�*A#%$�Vq7-#cB)&)7-8KkmR=#%V�B)0 7-#%,:ä

�Q#!B)L=(1&)(+,)VqR=(1&)7-gK7ABH,:3J*Q`�7-g=0 8 (/e/W�0N,�R%,C(+$!B)7<,C(:&)\60NVq(1F�ånTó(qB)L=(:&)#=(qBl*A#%$�B)7�Vq7-`�T
Z=R'B)(/\60N$'(:7ATbVq7-`�Z=&)(+,),C0 7-#>ä:"�8 8=Vq7-#cB)&)7-8c*A#%$�,C(:&)\60NVq(Y&)(:8N*]B)(+$�$=*]BH*�9-7-0 #=9�B)7<*A#%$�Vq7-`�0 #=9
km&)7-` B)L=(ÔVq7'VH26Z=0 B!0N,�$'0 &)(+V�B)8 hè&)(:8N*Jh-(+$Xkm&)7-` B)L=(ÔF�ånTbVq7-#=#=(+V�B)0 7-#�B)7�B)L=(ÔFG7-gK7'WYR=gK(
IGL=0NVHL�L%*A#%$'8 (+,G*A8 8>,C(:&)\60NVq(�*A#%$OVq7-#cB)&)7-84&)(:8N*]B)(+$ÔBH*-,C2',/7-#ÂB)L=(�&)(+,)VqR=(<&)7-gK7AB+ä
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cockpit
down−link

up−link
mobile robot

RF−connection

Internet
(Intranet)
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æ�cy!vM�/�þzEyH���H�cy!zE}+�'}:xE�<{qzEy!xEyH~ yH}+�'y)zC{qxEy��X�A| {t�óxC{:w6�c{qzC��wcy)xM�æ}:zE�A| w��txEy �C�cwc}+~ } �:�
� zE}+� {��b}:� ��{:~ ~ y�� �H}��C�A�c| xQ�]�O{��A�c�!{:wO}+�'y)zC{qxE}:z����/yH�b�c| xEy<xE�cy��A�c�!{:wO| wOxE�cy�~ }]}+�%��y�{��C�
zE}+�'}:x/wcyHy��-���]�c| xEy��b}+��yQ{:�-xE}+wc}+��}+�c���N�cw��)xE| }+w6{:~ | xM�tyHwc�b�-zE| w���| xE�/�-zE}+�'y)z1�'yH�6{��A| }:zG{:�YxE�cy
wcy)xM�æ}:zE�t�'y)z��N}:zE�!{:w��Hy<| �G�cwc�Awc}��_wO{:w6� ��{:wÂyH�JyHwÂ�-zEy�{:� �H}+���c~ y)xEyH~ �Â�-}��_w%�%yH�b�'y �H| {:~ ~ ��{:�
�_| zEyH~ yH�b�
�H}+���'}+wcyHw]xE�_{qzEyG| wA�J}+~ �Jy��=�

à L=(ÔaEáQ. &)(+,)VqR=(t&)7-gK7ABH,�*A&)(ÂVq7-#=#=(+V�B)(+$Í\60N*@,EBH*A#%$=*A&H$Í#=(qBEI17-&)260 #=9OB)(+VHL=#=7-8 7-9-h-3
(+,CZK(+Vq0N*A8 8 h�F�ånTó(qB)L=(:&)#=(qB+3AB)7�B)L=(:0 &/Vq7'VH26Z=0 BJì�,Hí�km&)7-` IGL=(:&)(GB)L=(:h�V:*A#tgK(�B)(:8 (qTó7-ZK(:&H*]B)(+$
ì o%9-R=&)( 
 í�ä à L=(Q`t*A0 #t8 7c*-$�0N,Y7-#�B)L=(QR=Z'Tó8 0 #=2�0 #tkm7-&)` 7Akn,EB)&)(+*A`t,l7Ak>\60N$'(:7�*A#%$t7AB)L=(:&
(+,),C(:#cB)0N*A8>$=*]BH*=3'IGL=(:&)(+*-,17-#=8 hÂ*�km(:Iê$'(:#%,C(:8 hÔ(:#%Vq7'$'(+$OL=0 9-L=8 (:\-(:84`�7AB)0 7-#XVq7-`�`t*A#%$=,
*A&)(�,C(:#cB�$'7]IG#'Tó8 0 #=2tB)7�B)L=(�g%*-,C(-ä
[QR=(�B)7ÔB)L=(�8 0 `�0 BH*]B)0 7-#%,Q7AkYIG0 &)(:8 (+,),QVq7-#=#=(+V�B)0 7-#%,j*A#%$XB)L=(�Vq7-`�Z=8 (qp'0 BEh�7AkY&)(+,)VqR=(

7-ZK(:&H*]B)0 7-#%,:3=B)L=(!kmR=8 8�7-ZK(:&H*]B)0 7-#X7AkY*t&)7-gK7ABjV:*A#@#=7ABjgK(�Vq7-#%,EBH*A#cB)8 h�,CR=ZK(:&)\60N,C(+$�g6h�*
L6R=`t*A#�7-ZK(:&H*]B)7-&+3J0Mä (-ä 3]B)L=(G&)7-gK7ABH,�L%*J\-(1B)7<gK(�,C(:`�0 Tb*AR'B)7-#=7-`�7-R%,:äAU67%3JB)L=(�Vq7-`�`t*A#%$=,
g6hÂB)L=(�L6R=`t*A#X7-ZK(:&H*]B)7-&GB)L%*]Bj*A&)(!L=0 9-L'Tó8 (:\-(:8n*A#%$�`t*Jh6gK(�*A8 &)(+*-$'hÂ7-R'BH$=*]B)(+$@$'R=(�B)7
*!g=&)7-2-(:#ÂF�ånTó8 0 #=2�L%*J\-(�B)7�gK(<,CR=Z=Z=8 (:`�(:#cB)(+$Ôg6ht\]*A&)0 7-R%,Y*AR'B)7-#=7-`�7-R%,_gK(:L%*J\60 7-&H,_7-#
gK7c*A&H$�7Ak=B)L=(1&)7-gK7ABH,:ä+ab#�$'7-0 #=9j,C7%3:B)L=(:&)(/*A&)(_BEI17Q`t*]DE7-&n0N,),CR=(+,:3J#%*A`�(:8 h<(:#%,CR=&)0 #=9�k�*A0 8 T
,)*]km(qTó9-R%*A&H*A#cB)(:(+,Yì�ålU=i�íl*A#%$�scR%*A8 0 BEhcTó7Ak Tb,C(:&)\60NVq(jì �Q76U=í�äAålU=iý`�R%,EB_#=(:\-(:&ægK(G\60 7-8N*]B)(+$
*]Bl*A#6h!Vq7c,EB+ä à L=0N,æ`�(+*A#%,nkm7-&æ(qp=*A`�Z=8 (YB)L%*]Bl`t*]DE7-&�7-g%,EBH*-Vq8 (+,�*A#%$�9c*AZ%,n0 #�B)L=(/9-&)7-R=#%$
`�R%,EBlgK(G*J\-7-0N$'(+$�7-&nB)L%*]BæB)L=(/g%*-,C(1`�R%,EBægK(G,EB)7-Z=ZK(+$!B)7<*J\-7-0N$!,C(:&)0 7-R%,æ$=*A`t*A9-(+,:ä��Q76U
0 #�Vq7-#cB)&H*-,EB�$'(qo%#=(+,�Vq7-#%,EB)&H*A0 #cBH,�IGL=0NVHLÏ`t*]p'0 `�0 	:(ÔR'B)0 8 0 BEhÏ*-,!8 7-#=9@*-,�B)L=(:hÏ*A&)(t#=7AB
\60 7-8N*]B)(+$�ä�" B)0 `�(:8 h@&)(+,CZK7-#%,C(�B)7�&)(+scR=(+,EBH,Qkm&)7-`ëB)L=(t7-ZK(:&H*]B)7-&Qkm7-&<(qp=*A`�Z=8 (�(:#%,CR=&)(+,
B)L%*]B<B)L=(�`�7-g=0 8 (�&)7-gK7AB<`�7]\-(+,j*A8 7-#=9Â0 BH,<Z%*]B)LÍ*-,<$'(+,C0 &)(+$�ä4aókYB)L=(+,C(tVq7-#%,EB)&H*A0 #cBH,j*A&)(
7'V:V:*-,C0 7-#%*A8 8 h�\60 7-8N*]B)(+$�3KB)L=(:hè,CL=7-R=8N$�*]B<`�7c,EB!V:*AR%,C(�,C7-`�(�,C8 0 9-LcB�0 #%Vq7-#6\-(:#=0 (:#%Vq(+,�B)7
B)L=(Ô7-ZK(:&H*]B)7-&+3>g=R'B!B)L=(:h�#=(:\-(:&!`�R%,EB�Z=R'B�B)L=(ÔIGL=7-8 (Â$'(:\60NVq(t7-&!`�0N,),C0 7-#ç*]B!&)0N,C24ä�"
$'(qBH*A0 8 (+$�$'(+,)Vq&)0 Z'B)0 7-#Ï7Ak�B)L=0N,�,C7Ak BEI/*A&)(Ô*A&HVHL=0 B)(+V�B)R=&)(OV:*A#çgK(Ôkm7-R=#%$ç0 #çB)L=0N,�\-7-8 R=`�(
î ./;�ðcñ+òóä



� ��ÛYØQÞ��CÝ��6ßEÛYØ

à L=(�Z%*AZK(:&�9c*J\-(<*t,CL=7-&CBG0 #cB)&)7'$'R%V�B)0 7-#OB)7�B)L=(�aEáQ. ñAð-ðcñ�FG(+,)VqR=(!FG7-gK7AB à (+*A`rB)L%*]B
Vq7-#%,C0N,EBH,j7AkG,C(:#=0 7-&<&)(+,C(+*A&HVHL=(:&H,Q*A#%$èR=#%$'(:&)9-&H*-$'R%*]B)(�,EB)R%$'(:#cBH,:ä à L=(�&)(+,C(+*A&HVHL@7Ak1B)L=(
B)(+*A`ÿkm7'VqR%,�7-#çBEI17Í*-,CZK(+V�BH,:älå�0 &H,EB+3l0 Bt0N,�*]BCB)(:`�Z'B)(+$�7-#çB)L=(X,Ch',EB)(:`t,�(:#=9-0 #=(:(:&)0 #=9
,C0N$'(OB)7Í$'(:\-(:8 7-Z�&)7-g=R%,EBt*A#%$ç\-(:&H,)*]B)0 8 (Âg%*-,C(+,�B)L%*]BÔ*A&)(Â#=(:\-(:&CB)L=(:8 (+,),�#=7ABtVq7c,EB)8 hÍB)7
*A8 8 7]I B)L=(OR%,)*A9-(Â7Ak�8N*A&)9-(:&�9-&)7-R=Z%,!7Ak�&)7-gK7ABH,�0 #�,C0 B)R%*]B)0 7-#%,�IGL=(:&)(ÔB)L=(:&)(O0N,�*@L=0 9-L
&)0N,C2Í7Ak�8 7c,C0 #=9�,C7-`�(Âg%*-,C(+,:änab#¨$'7-0 #=9�,C7%3nB)L=(�,C7ATbV:*A8 8 (+$�WYR=gK(JU6h',EB)(:`ÿ0N,�R%,C(+$ÏB)L%*]B
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