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OJC ^A<WEdS�Þ]<]C ^8á�ß�å7E�^N;=@BS�EhÞW@NS�E�ç e ÞWßBf%Eh@�ÜFE
\XEh<WÞW\=]"Eh<W@·OLEh^AG%Ü,G e ø,EdO�K!SA;,O%OX<]C ^8ä$c;=^AGJE�@BS
S�EdO�ú e ^AG� e GJÜF;,@AÜ,EdO�@A<]C ^a\J�,EhGdc;,@BS�EhGX@�ä´<]GJS?K7ßB@BSùEh<W@ S�E�ßA\XÞ]<]C ^ DYÞWEh<W@AEhGXEdO�K©SA;FO�SAßAGJC ^
S�<]E�ú e ^AGXßB@AÜ�V e \XEh@�\X<]E�Þ]Þ©E�@a\Là EhGX@a\mä´<]G S¸_aM-<WEhGXáhßþä�E�G S�E�@Æáhß$� e GmTU;,Ü,E�ßB@BSÆ`Á<]@AD,EhÞ7S�EdO
ú e ^AGX\XG ;��QEhDa\XEhOhK�OXVNEhá�<]E�Þ]ÞFS�EhG��7<]E�Þ]VAßA@BDF\§<W@A@BE�GJ^B;=Þ]å$S�EhOD�Y<WGX\XßAEhÞWÞ]E�@ÃãAC ^Uc;,S�EhÞ]OhK�<]@�\JE�G ;=Da\X<��
à EhOL\XÜFE�Þ]E�Ü,\h_

[�;ùS�EhG�OX<Wf�ßAÞW<]E�GX\XE�ç e GX\XGJ<WEhåËS�EhO%ú e ^AGJämEhGXDYáhE�ßAÜFEhO2@YßAG�>-ßBOXä´<WGJDYßA@AÜ,Eh@Ë;=ß�à-SB;,O
DYÞWEh<W@BE�GJE�SAE�G0åNEh<]SAE�@ ç e Þ]ßAf0E�@·^B;�\dK"D�;=@A@ S�E�G0ÜFGdce ø=\XEFK�ê ëyï�ë|ð�ê�ñJòBì��§E�<]Þ�S�EhO�� e S�EhÞWÞ�O
E�<]@AfÆ;=Þ]<]Ü�� e G�ú�EhÜ,<]@A@ S�EhG$ãY<Wf�ßAÞ�;�\X< e @ S�GJE�<�S�<Wf0Eh@BOL< e @N;=Þ!GXEhD e @NOQ\JGXßA<]E�GX\-ä�E�G S�E�@U_�
-ßAG
S�<]E â å7E�G�§c;,C ^BE�S�EhO�DaÞ]E�<]@AEhGXEh@?K�¡N¢�ó©ïN�%ð�ê�ñJòBì
ó0>�@�\JE�<]Þ]OmfÃßBø$åNEh<Bç e GL\JGX<]E�åþS�EdO�ú e ^BGXEhGJO
£ GJEhS�ßBá�<]E�GX\!ßAf SA;,O;,@�P e S�E�G¼S�ßBGJC ^Aå e ^BGL\JE�R�EhämEhåNEd;=GJEh;=Þ £ EhGX@AEhß�\"åNEhGXEdC ^A@AE�\ä�E�GXP
S�Eh@?_§[�;,S�ßBGJC ^ Ü,EhÞW<]@AÜ=\$EdO�@B;,^AE�áhß	�FE�GJáFce ÜFE�GJßA@AÜaOQà GJE�<|KNEh<W@BE�@{�Y<]OXßAE�Þ]Þ]E�@ Û¼<]@BS�GJßBC DùS�EdO
ú e ^AGJE�GJÜ,EhåA@A<�OXOXEhO�áhß��FE�GJf0<�\X\XE�Þ]@?K§á�ßAfÆ;=Þ�ä$c;=^AGJE�@BS�S�EhG�ãY<]fÃßAÞ�;�\J< e @ SA;,O$OX<�C ^ ÜFE�G ;,S�E
E�@a\Jä´<]C DFE�Þ]@BS�E2ú e ^AGJÞ e C ^þEh<W@AÜFEhOXE�^AEh@�ä�E�G S�E�@�D�;=@A@?K e ^A@AE2S�E�@�ú e ^AGJE�G�OLEhÞWåNOQ\�á�ßAG=cßBC DaP
àJcßA^AGJE�@�áhß¬f cßBOJOXE�@?_

.*/�¤ ¥�3W¦*6�~�3;:761C�>LI�>98L�¨§I�©7�^��C��9�9��I�>9~

[�<WEÆãYE�ÜFf0E�@�\J<WEhGXßA@BÜBKNÿBEhOL\XÞ]E�ÜFßA@AÜ�SAEhOª�UG ;��QEhDF\JEhO-ßA@BSèS�<]E�SAGXEh<]S�<]f0E�@BOX< e @B;,ÞWEÃ>-@BOX<]C ^a\
ä�E�G S�E�@ÆV7E�Gf�§;FOQ\ ;�\XßBG�ßA@BS�ãa\J;,@BSA;=G S�fÆ;=ßNO"Ü,EdOQ\JE�ßAEhGL\7«F;=ßNC ^þS�<WE�ãY<Wf�ßAÞ�;�\X< e @�Þ|c;,ø=\mOX<]C ^
;=ßAà§S�<]EhOXE�` E�<�OLE�S�ßBGJC ^�à cßB^AGXEh@?_YÙ�f S�Ehf¬�Y<WGX\XßAEhÞWÞ]E�@ â VNEhGJ;=\XEhßAGD�QEdS e C ^�Eh<W@¬GXEd;=Þ]<�\�c;�\ OQP
@B;,^AEhOmú e ^AGJE�@%á�ßÆE�GJf�ce ÜFÞW<�C ^AE�@UK=D�;=@A@0E�<]@�§é�öXñ ìH��Uì ì®¡W� ï,ñ®¯Y�°qYéY¢�êië°ðÎñ®¯´å7E�@Yß�\Já
\�ämEhGJS�Eh@?K
S�EhG�f0<W\0M-<WÞWà E�Eh<W@BÜ,E�åN;=ß�\JE�G4� e \ e GXEh@ËO e àZ\Xä�;=GJEhOXE�<W\X<]ÜèOQ\JE�ßAEhGXåN;=GJEþ`Á<]SAE�G OQ\�c;=@BS�E�ßA@BS
ú�E�ä�E�ÜFßA@AÜ,Eh@ùÜFE�Ü,Eh@ >-ßBOLÞ]E�@BDaßB@AÜ,Eh@ EhGXáhE�ßAÜFE�@ùD�;,@A@?_Uã e ä´<WGJDa\$S�E�G²± e g�OQ\J<]C D�<]@ >-å�P
^Uc;,@AÜ,<]Ü,DFE�<W\&� e @�S�Eh@�á�ßèS�ßAG C ^BS�GJ<]@AÜ,Eh@BS�E�@èãa\JGXßBDF\JßAGJE�@�S�E�f ç e GX\XGJ<]E�å�E�@a\XÜFE�ÜFE�@�ßA@BS
f0E�Þ�S�E
\2S�<]EÃ;=Da\XßBE�Þ]ÞWEÃ[�GJE�^Aád;=^AÞ!S�EhO��Y<]GL\JßAE�Þ]Þ]E�@èú e ^AGJE�G O�S�ßBGJC ^�;=@BÜ,E�VN;=ø=\JE�ç-<]åAG ;�\X< e @
á�ßBG=cßBC D©_

[�; S�EhGXáhE�<W\ÆD,E�<]@AE�S�<]GXEhDF\JE`± e g�OQ\J<]C DaPQãa\XEhßAE�GJßA@AÜù<W@Lh$ikj;iÁf�ce ÜFÞW<�C ^�<�OQ\dKä´<WG S�áhßAG
D e @�\X<]@YßA<]E�GJÞW<�C ^AE�@�R�E�Ü,<�OL\XGJ<WEhGXßA@BÜ$S�E�G�± e g�OL\X<�C DY^B;=ÞW\XßA@BÜ�ßB@BSþÜFÞWEh<]C ^AáhE�<W\X<]Ü,Eh@�ãa\XEhßAE�GJßA@AÜ
S�EhGmÿ e GJC�E
PyÿAEhEhS�åB;FC DaP�Û¼Ý7EhDF\JE´;=ß�à?S�<]EJu�ðÎñ
öJé�ê�é°³ ë�´ÃðZöXì ñ�ë}µn�§EhC ^A@ e Þ e Ü,<]E²� <]@BOXåNEdO e @BS�EhGXE
SA;FO�[�<]GXEdCi\�y@BVAß�\->-ýT�,�má�ßAG=cßBC DYÜ,EhÜ,GJ<�Ý©E�@?KaS�<]E�à EdOQ\JE�G�ú�EhOL\J;,@BSY\JE�<]Þ©;,Da\XßAEhÞWÞ]E�G���<�C
G e O e àZ\
`Á<]@BS e ä�OÆãYg�OQ\JE�f0E¬<]OL\�v·¶=x�_T�7ß8S�<]EhOXE�f¸�©ämEdC D Ehf0V�àÎ;=^AÞ´OX<]C ^8S�<WE¬ç"E�GJä�E�@BS�ßB@AÜ SAE�G
Û¼@a\Jä´<]C DYÞ]ßA@AÜFOXßAf0Ü,EhåAßA@AÜ�u�ðÎñ
öJé�ê�é°³ ë�sUð�ê�tBï=î��f¹ª¹´KAS�<]E2åNEhGXEh<�\ O´;=ß�àS�<]E²
�ß�\Já�ßA@AÜÆS�EdO
[�<WGJEhC
\ºÍ>-ýT�@� e GJåNEhGXEh<�\JE
\�<]OL\h_

Ù�f¬�y@Aà e GJf0;=\X< e @AEh@þá�ä´<�OJC ^AE�@�SAE�G�± e g�OL\X<�C DFPQãa\JE�ßAEhGXßA@BÜ�ßA@BS�SAE�f ãY<]fÃßAÞ�;�\ e G�;=ßBOLP
á�ßA\J;=ßNOXC ^AEh@?K¸ä�E�G S�E�@{´�ï=ë�ï=�=öXïY�4�Æì2V7E�G{»§ê
ì�öJ´�ï=ë�ï=�=öXïY�½¼�öJé�ëyéhñ é�îB�°Ù-[�ý@�þcßAå7E�G�Eh<W@
Þ e D�;=Þ]EhO[
�E�\XáhämEhGXD��ÎÞ e C�;,Þ";=GJEh;þ@BE
\Qä e GJD7K¸T§>�
����FE�G OLEh@BS�E
\�v aQx|_¸`Á<]E0<W@�>�åBåA<WÞ�S�ßA@BÜ�_
SA;,GXÜFEhOL\XE�Þ]ÞW\�OLEh@BS�E�\¬SA;FO¬ãY<]fÃßBÞ];=\X< e @BOJOLg�OL\XEhf�OXVNEhá�<]E�Þ]Þ�SA<WEùàJcßAG¬SA<WE ÿ e G C
E�P�ÿBE�EdS�åB;,C DaP
ãa\JE�ßAEhGXßA@BÜ�@ e \Xä�E�@BS�<]Ü,Eh@ù[�;�\XEh@?K©ä$c;=^AGJE�@NS�Ü,Þ]E�<�C ^Aá�Eh<�\J<WÜ¬SA;,O�
-;Q�Y<WÜa;�\J< e @BOXOXg�OQ\JE�f��y@�P
à e GJfÆ;�\J< e @AE�@ècßAå7E�G¼S�Eh@0;,Da\XßAEhÞWÞ]E�@Æãa\J;=\XßBO"SAEhO"Û¼<]@AÜa;=å7E�Ü,EhGdc;=\JO´cßAå7E�GJf%<W\L\JE�ÞW\h_a[-<]EhOXE�Þ e OLE
: e VBVAÞWßB@AÜ £ Ù-[�ýù<�OL\!Eh<W@²�FE�GJåA<]@BS�ßA@AÜaOLÞ e OXEhO�
�E�\Xá�ä�E�GJDYVAG e \ e D e ÞWÞ £ S�EhG§å7E�<�S�E�@%ý¼G e P
Ü,G ;=f0f%\XEh<WÞ]E2^B;�\-SAE�@�ç e GX\XEh<WÞ|KASA;=øÆS�ßBGJC ^�S�<]E$OLg�OL\XE�fÆ;,åA^Uc;=@BÜ,<]Ü,E[± e g�OL\X<�C DFPQãa\JE�ßAEhGXßA@BÜ



¾P¿�¿ ²QÀY² ³,xLzaqJ�$��nQsuwyxXzFq��´�
�Qw�nQq �u�u�ava¹$r,qJ� � �Fva��nQsu~dvaw µ q suwyq�rFq wmÄ���qJ�L�
nQsu~dvaw�»|³=s����a����nQ~��Qw o

NavigationssystemÁ
(C++ / DirectX)

SimulationssystemÁ
( )JAVA / JAVA 3D

z. B. FF-Joystick
oder Spaceball

LANÂ SteuerungsdatenÃ

Bohrerstatus
UDPÄ

@A<�C ^a\�S�<]Eùý¼Þ�;�\X\Là e GXf0ßA@B;,åA^Uc;,@AÜ,<]Ü,DFE�<W\�S�EhO¬ãY<Wf�ßAÞ�;�\ e GJOþE�<]@AÜ,EdOXC ^AG�c;=@BDF\Æä´<]GJS?_mÿAEhGX@BE�G
ä´<]GJS%S�<]E�ãY<Wf�ßAÞ�;�\X< e @NOQP�` e GXD�OL\J;=\X< e @$@A<�C ^a\¼S�ßAG C ^�SA;FOB± e g�OL\X<�C DFPyý¼G e ÜFGJ;,f0f÷á�ßBOdc;�\Já�Þ]<]C ^
å7E�Þ�;,OL\XE�\hK=;=ßNC ^Ãä�E�@A@%EhOf�ce ÜFÞW<�C ^Ãä$c;,GXEFK�åNEh<]S�E´ý�G e Ü,G ;=f0f0Em;=ßAàNE�<]@AEhfÍE�<]@Aá�<]Ü,Eh@4R´EdC ^�P
@AEhG-áhßèåNE�\XGJE�<]åNEh@?_¸[-EhG�
�;,C ^�\JE�<]Þ�� e @èÙ-[�ýK7D,E�<]@AE�à EdOQ\JE�ç"EhGXåB<W@BSAßA@AÜþáhßèE
\ ;=åAÞ]<WEhGXEh@?K
ä´<]GJS�SA;FS�ßAG C ^�D e f0V7E�@BOX<]E�GX\hKUSA;,øèS�<]E�[�;=\J;,Ü,G ;=f0f0E,K?;=Þ�O e S�<WE��y@Aà e GJf0;=\X< e @BOXVB;,D,E
\JE,K
@YßAf0E�GJ<]E�GX\�ßA@NS�f0<W\´ý�G=cßAàÎOLßAf0f0E�@�;=åBÜ,EhOX<�C ^AE�GX\mä�E�G S�E�@U_�ã e D�;,@A@�OX<]C ^BE�GJÜ,EhOL\XEhÞWÞW\�ämEhGLP
S�Eh@?KBSA;,øÃà Eh^AÞ]E�@BS�E e SAE�G��,EhGdc;,@BS�EhGL\JE�ý";,D,E
\JE�EhGXD�;,@A@a\�ä�E�G S�Eh@?_

Å Æ÷Ò,+kÇ´×�+-+YÒ°%mÓ

[�<WE��Y<]GL\JßAE�Þ]ÞWE�ã�C ^§c;,S�EhÞ�\JGXEhVB;=@B;=\X< e @%;=Þ�OB�UEh<WÞ�Eh<W@AEhG â VNEhGJ;=\X< e @BOLPQãY<Wf�ßAÞ�;�\X< e @Ãä´ßAGJSAE�Eh@a\LP
ä´<�C D,EhÞ�\dK¸ßAf Eh<W@AEhfÈ�Y<WGX\XßBE�Þ]ÞWEh@ â V7E�G ;�\JE�ßAG�S�<]E��Ëce Ü,Þ]<]C ^ADFE�<W\�áhß�Ü,E�å7E�@UK?;=@A^B;,@BS�� e @
ý";=\X<]E�@a\XEh@�P°�f�´OÃE�<]@��§GJ;��QE�Da\%à EhOL\Xá�ßBÞWEhÜ,E�@UK!S�<]EhOXE�f à e ÞWÜFE�@BS�E�<]@AE�ú e ^AGJßA@AÜùS�ßBGJC ^Aáhß�P
à cßA^BGXEh@õßA@NS OX<]E��Y<�OLßBE�Þ]Þ�á�ß åNEhßAGL\JE�<]ÞWEh@?_-[�;=áhßõä�E�G S�E�@É�,EhGJOJC ^A<]EhS�Eh@AE ;,@B;�\ e f0<�OXC ^AE
ãa\JGXßBDF\JßAGJE�@õàÎ;=GJåAÞW<�C ^õSA<�Ý©E�GJE�@Aáh<WEhGL\èSA;,GXÜFEhOL\XEhÞWÞW\¬ßB@BS åNEh<�ç e GX\XGJ<WEhåõEh<W@AEdO��Y<WGX\XßAEhÞWÞ]E�@
ú e ^BGXä�E�GJDYá�E�ßBÜ,EhO�<W@�ÛmC ^F\Já�Eh<�\´ßAf S�ßAG C ^Aå e ^AGX\XE$ãa\XGJßADa\XßBGXEh@¬GJEhSAßAá�<]E�GX\h_

[�<WE2ãa\XEhßAE�GJßA@AÜÃSAE�G�ã�<Wf�ßAÞ];=\X< e @þf0<W\�M-<WÞWà E-Eh<W@AEdO¼åA<�OXÞ];,@AÜ²� e GX@BE�^Af0Þ]<]C ^0<]@þS�E�G�ýf��P
ãYVB<WEhÞWE�PyãYáhE�@AEþ;,@Aá�ßA\XGJE
Ý©E�@BS�Eh@Ëÿ e GJC�E
PyÿAE�EdS�åB;FC DFPe± e gYOL\X<�C D�O�åA<]E
\JE
\�OX<�C ^ËS�ßAG C ^�SA<WEþÜFE
P
Þ]ßA@AÜFE�@AEÃ: e f0åA<W@N;�\X< e @�� e @èãa\XEhßAE�GJf�ce ÜFÞW<�C ^AD,Eh<�\�ßB@BS�ú e ^AGXP�ÿBE�EdS�åB;,C D�;=@?_Nç"E�GJá�<�C ^F\JE
\
fÆ;=@�åNEh<Wf��Y<WGX\XßAEhÞWÞ]E�@¬ú e ^AGÊ� e GXÜa;=@AÜ$;,ß�à!S�<]EhOXE2>�GX\´SAE�G&R%cßBC DYD e VAVAÞ]ßA@AÜNKF<�OL\´;,ßBC ^�SAE�G
Û�<W@BOJ;�\Já�;=@BSAE�GJE�G¼Û¼<]@AÜa;=å7E�Ü,EhGdc;=\XE�f�ce ÜFÞW<�C ^?K,S�<]E-S�<]E���<�C
G e O e àZ\�[�<]GXEdCi\�y@BVAß�\f�§EhC ^B@ e Þ e P
ÜF<WE$ßB@F\JE�G OQ\=cß�\XáhE�@?K7á,_Yú�_,Eh<W@AEdO²Ë,íAïFñ ì=� ï�îZîuê K©Eh<W@AEhG�>-GL\[�UG ;,C DYåB;,ÞWÞ?f0<W\�OXEhC ^BO�ÿAGJE�<]^AE�<W\JOLP
ÜFGJ;FS�E�@?_

ý¼G e åBÞWEhf%EmåNEdOQ\JE�^AEh@�S�EhGXáhE�<W\!@ e C ^�åNEh<�S�E�G"Û�C ^a\Já�E�<W\LPQãY<]fÃßAÞ�;�\J< e @$S�EhO â å7E�G�§c;,C ^BE�@�P
� e S�EhÞWÞ�OÆä$c;,^AGXEh@BS·S�E�G �§GJE�VB;,@B;�\J< e @·;,ß�à�@B<]C ^a\þ^A<]@AGJE�<�C ^AE�@BS·V7E�GXà e GJfÆ;=@a\XEh@Ì�ÎVAGXEh<]OLP
ä�E�GX\XEhGXEh@���ý���PyãYg�OL\XEhf%Eh@?K©;=Þ�O e åNEh<§à cßBG2SA<WE��QE�ä�E�<]ÞW<]Ü,E0R�GJ;,VA^A<]DaP�M�;=G S�ä�;,GXE�áhßùÜFG e ø,E�G
>-@Aáh;,^AÞ¼SA;=GJá�ßNOQ\JE�Þ]ÞWEh@BS�E�G2ý e Þ]gYÜ e @AE,_��yf��7ßAÜFE%OL\XE�\X<]Ü�áhßA@AEh^Af0E�@BS�EhG$T?Eh<]OL\XßA@BÜFOLàLc;=^A<]Ü=P
DFE�<W\�� e @÷ãa\ ;=@BSB;=G SYP�ý���O0ßA@BS ä�E�<W\XEhGXEhG â V�\X<]f0<WEhGXßB@AÜËS�E�G¬ã e àZ\Jä�;,GXE�<�OQ\P�QEhS e C ^Áá�ß
EhGXä�;=GX\XEh@?K!SB;=ø SB;,OÆãY<]fÃßAÞ�;�\J< e @BOQPQãYg�OL\XE�fÚáhßADUcßA@�àZ\J<WÜ�;=ßBC ^8^A<]E�GÆOL<]@A@$� e Þ]Þ�E�<]@BOLE�\XáhåB;=G
OXE�<]@�ä´<]G S¸_



ÆLÍ"Ó&Ç�+kÍØ�×-Ó-Ø

[�<WEdOLE->-GXå7E�<W\mä´ßBGJS�E´f0<W\f��<W\L\JE�Þ]@�S�EdO���<]@A<]OL\XEhGX<]ßAfÆO"à cßBG�ã�C ^YßAÞ]E�ßA@BS0` E�<W\XEhGXåB<WÞ�S�ßA@AÜNK
`Á<�OXOXE�@BOJC ^B;=àZ\$ßA@BS�ÿ e GJOJC ^YßA@AÜ�S�EhO�T§;=@BS�EdOJ
 e GJS�GJ^AEh<W@�P�` EhOL\LàÎ;=Þ]E�@n�Î>�OXOX<�OQ\JE�@a\XEh@AVAG e P
Ü,G ;=f0f�
�RU`��"ßA@BS�S�E�G�ÿB;FC ^A^ e C ^BOJC ^aßBÞWE�[ e GX\Xf�ßA@BS��1R�E�Da\ e GJ;=\@�,�@g�ÿ e G OJC ^aßB@AÜ�ßA@BS
Û¼@a\Jä´<]C DYÞ]ßA@AÜk�mÜFE
àLce G S�EhGL\d_

Î ÒQÖ�Õ*($Í!ÖA×&(

�do�³=�av0p%s�xX�Q~dw�¤,w�nQq ��w¼{|vFxdou¢Y�zFq-Ç=ÈdÉ�È¬�7qJxXzFva~d�u~h¹h¤��Fz=nynQ�B¢ �d�°Ï��i�d�=o wy�FvNo x ~h�Ã�=o
Ð o�³=�av p%suxJ�Q~dw�¤,w�nQq ��w {°vaxdou¢ �zaq Ç=ÈdÉ�È Ñ ³�nL�hvara���Lr ¡ rFs�nQsu~dv �ho �,�

z�nynQ�B¢ �h�°Ï��
�h�,o wy�FvNo x ~d�Ã�eÏ Ð wyq
�=�ho �d�=o
�,o�³=�av�p%s�xX�Q~dw�¤,w�nQq ��w´{|vFxdou¢©�zFq$Ç�ÈdÉ�È�Ê�Ì k@ÒU{L�Bz=nynQ�B¢ �d�°Ï��i�d�=o wy�FvNo x ~h�Ã���F�Q~=r,�axJnQwL�eÏy�i�h��»
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