
� ��� �����
	����������������� ������������	 ������ �!��" 	�� �#�%$ ���&'	#�(���*)
	���� �+�,��%��'	��!��� ��-/. �0	1��$ '	#�%� 2 ��3��4	��%��5 687��9	1��$ �

:<;>=�?!@BADCFEHGI;KJL;NM�;POQ@R? SUTWVYX�Z>[(\4]&^!_P`a]Pbdcfe%g>hicf]Hj!klE
m&;KnW;>o4pqT�r>SsT�MLt�t4Ss@vuwEPm&;HxI@RSsSsy�pqTzuvEzM�;z{|?%Sst�ADCv@vp E

m&;H:}p4~!Ss@R��SU@B~>E>M�;>����ABABSU@sEH{#; ��pqt�pq����E>:i;K��;>{|Ss@DCv�U��SU@B~!SU@
��Sst4SsT>��T>~��9���Rr>SsT��i@B?��RSU�UCsE

GHpq�U�>��C���?q�in�p4Cv�>SUy�p�Cv���UAsEHJI?qy��>� CvSs@|� �U��SUT>�sS4EH�<�(�%AB���sALpqT>r�MLADCv@B?qT>?!y��qE
�9T>��oqSs@BAR��C���?q�dMLy+ARCBSs@Rrzpqy�Ez�1@B�>��AB��pqpqT¡ (¢!£&E
¤ ¢!¥q¦§�>m+M|y�ADCvSs@Rrzpqy�E>¨
�>S�©|SlCv�>SU@B��p4T>r>A

uI©Lp�Cv��?qTzpq�ªM|Ss@R?!AB�zp4�sS�:}p4��?!@Bp4Cv?q@R�¡©|:«�#E>¨
�&S�©9SUCv�&Ss@B��pqT>r>A
¬«a®°¯f±f²w³´¯

µ&¶·µ ¸H¹dºKµ »B¼�½�¾«¿f¼�À�Á ¸>Â°ÃvÀ ¼�À�¶BÄª¹ÆÅBÇÈ¼�Â°¾}É4À�Çq¿z¼�½�Ê�Ê ËÌÁ°½�Ê�Ê�Â°ÁÍ¼�À�¶vÄPÇ�ÅRÇ�¼�Â°¾�½�¶}¿zÎNÏ�Â°ÂÍÐ�¿°ÅDÑDÐ%ÒvÀ�Á�Ò·À�¶Æ¼�Â°Ï�¿´Á°¼�Ç!Ð%À ¼�Ò}¿>¼�Ï�¿´¶vÇ�Ól½�¶BÔvÂ°Ï(À�¶·Â�¿´Á�Ò}ÁY¿´ÏYÑ¿´¶vÔÕÇ�»vÃB¼�Ï�¿´ÁÍ¼�ÇP¿«ÎNÂ°Â�ÎNÏ�½�¾�¿}Á°Ï�ÂYÔBÀ ¼zÁY¿´Ï�ÔsÖ�×&½�¶BËØÓÙ¿YÅÆÂ°Ï�ÇH¿´Ï�Âª¼�½dÃwÂÚÓvÒB½´¼�½�Ä�Ï�¿´ÓvÒvÂ°ÔÛ¿´¶vÔ<ÜÙ¶vÂ°ÔsÖ�ÝÌ¶ÕÏ�Â°ÞR»BÀ�Ï�Â°¾·Â°¶D¼�Ç>½�¶ÕÇ�»vÁ�Ò<ÇÈÅBÇÈ¼�Â°¾·ÇzÀ�¶iß�ÒvÂ×&ÂÍ¼�ÒvÂ°Ï�Êà¿´¶vÔvÇYÑ�ÓvÏ�À á´¿´Á°ÅÕÊà¿°Ð ÇPÔvÂ°¾«¿´¶vÔ�Ç�Â°ÓÙ¿´Ï�¿f¼�À�½�¶IÃwÂÍ¼ÌÐ(Â°Â°¶Û¼�ÒBÂ«Üv¶Ù¿´¶vÁ°Àà¿´Êq¼�Ï�¿´¶vÇ�¿´Á°¼�À�½�¶�¿´¶vÔÕ¼�ÒvÂ«Ï�ÂYÄ�À�ÇÈ¼�Ï�¿f¼�À�½�¶Uâ�¼�ÒvÂ«Ç�ÅRÇ�¼�Â°¾ãÇ�ÒB½�»vÊ�ÔI¶v½´¼PÃwÂ»vÇ�¿´ÃBÊ�Â&ÎK½�Ï!¼�Ï�¿´Á�äRÀ�¶vÄªÁYÀ ¼�À�å°Â°¶vÇ�Ö�ß�ÒvÂ°Ï�Âz¿´Ï�Âz¿´Ê�Ç�½HáÆÂ°Ï�Å«ÇÈ¼�Ï�À�Á°¼�ÔBÂY¾«¿´¶BÔvÇ�½�¶dÓwÂ°Ï�ÎN½�Ï�¾«¿´¶vÁ°Â�ÑÆÐ%À ¼�Ò}Â°Ï�Ï�½�Ï(Ï�¿f¼�Â°Ç�½´ÎF¼�ÒvÂz½�Ï�ÔBÂYÏ(½´ÎqæfçBèaéz¼�½Ú¾·À�¶vÀ�¾·À�å°Â¼�ÒBÂP¶D»v¾�ÃlÂ°Ï�½´ÎêÀ�¶vÁ°½�Ï�Ï�Â°Á°¼%Â°¶BÎN½�Ï�Á°Â°¾·Â°¶D¼�Ç�Ö�ë(½´¼�ÒìÔvÂ°¾«¿´¶vÔvÇ�Á°½�¾ªÃvÀ�¶BÂYÔdÏ�Â°ÞD»vÀ�Ï�Â>Á°½�¾·ÓvÊ�ÂÍí}µ&¸z¹«ÇÈÅBÇÈ¼�Â°¾·Ç�Öß�ÒvÀ�Ç Óv¿´ÓlÂ°Ï%ÔvÂ°Ç�Á°Ï�À�ÃwÂ°Ç>¿ÚÇ�À�¾ª»vÊà¿f¼�À�½�¶}½´Î�¼�ÒvÂHÓvÏ�½�Ól½�Ç�Â°Ôìµ&¸H¹wî Ç ½´Î�ÃvÀ�ÔvÔBÂYÏ�Ç�Ñv¼�½·ÃwÂH»vÇ�Â°ÔïÎN½�Ï%¼�ÒvÂ°À�Ï%ÞR»Ù¿´¶Æ¼�À ¼�¿f¼�À áÆÂªÂÍá�¿´Ê�»v¿f¼�À�½�¶sÖ�ÝØ¼ À�Ç%ÒvÀ�Ä�ÒvÊ ÅÀ�¾·Ów½�Ï�¼�¿´¶D¼z¼�½ïÁ�ÒB½�Ç�ÂÚ¼�ÒvÂ·ÓvÏ�½�ÓwÂ°ÏHÊ�ÂÍáÆÂYÊ�ÎK½�Ï>¼�ÒvÂ«¿´ÃvÇÈ¼�Ï�¿´ÁÍ¼�À�½�¶�½´Î(¼�ÒvÂ·Ç�À�¾ª»vÊà¿f¼�Â°Ô<Ç�ÅRÇ�¼�ÂY¾ìÑsÃw½´¼�ÒÕ¼�½ìä�Â°Â°Ó�¼�ÒvÂÚÇ�À�¾ª»vÊà¿f¼�À�½�¶iÐ%À ¼�ÒvÀ�¶ÕÏ�ÂY¿´Ç�½�¶Ù¿´ÃvÊ�ÂÁ°½�Ç�¼%¿´¶vÔ«¼�À�¾·Â�ÑR¿´¶vÔd¿´Ê�Ç�½z¼�½ªÂ°Ç�¼�¿´ÃvÊ�À�Ç�Ò«¼�ÒÙ¿f¼(¼�ÒBÂ>Ç�À�¾�»vÊà¿f¼�Â°Ô·ÇÈÅBÇÈ¼�Â°¾+À�¶vÔvÂ°Â°ÔvÇ(Ï�Â°ÓvÏ�ÂYÇ�Â°¶D¼�Ç(¼�ÒvÂ>¿´Á°¼�»Ù¿´ÊUÓvÏ�½�Ów½�Ç�¿´ÊØÖ�ÝÌ¶·¼�ÒvÀ�Ç(ÓÙ¿´ÓwÂ°Ï�ÑBÐ!Â&Ç�ÒB½�Ð�ÒB½�Ð¿ªÁ°½�¶vÇ�À�ÇÈ¼�Â°¶Æ¼>¿´ÓBÓvÊ�À�ÁY¿f¼�À�½�¶d½´Îa¼�ÒvÂzÁ°½�¶vÁ°Â°ÓB¼&½´Î(ðfñóòÍôØõvö�÷sø�ù�úÙøÍû�òÍø!ÁY¿´¶dÃlÂH¿´ÓBÓvÊ�À�Â°Ôd¼�½ÚÁ°Êà¿´Ï�À ÎóÅÚ¼�ÒBÂzÁ�Òv½�À�Á°ÂH½´Îa¼�ÒvÂzÓBÏ�½�ÓwÂ°Ï%Ê�ÂÍáÆÂ°ÊF½´Î�¿´ÃvÇÈ¼�Ï�¿´ÁÍ¼�À�½�¶ïÎN½�Ï¼�ÒBÂ�µ ¸H¹ïÓvÏ�½�Ów½�Ç�¿´Ê�Ç�Ñl¿´¶vÔiÀ ¼�Ç&À�¾·ÓvÊ�Â°¾·Â°¶Æ¼�¿f¼�À�½�¶sÖ�ÝØ¼zÊ�ÂY¿´ÔvÇ%¼�½}¿·Ç�À�¾�»vÊà¿f¼�À�½�¶}¼�Òv¿f¼>À�Ç ÎK¿´Ç�¼�Â°Ï�ÑwÃv»R¼>¶v½«Ê�Â°Ç�Ç Ç�ÓwÂ°ÁYÀ ÜvÁ�À�¶ìÀ ¼�Ç&ÞD»Ù¿´¶Æ¼�À ¼�¿f¼�À áÆÂÚÏ�Â°Ç�»BÊ ¼�Ç¼�Òv¿´¶i¿�ÎN»vÊ�ÊUÀ�¾·ÓBÊ�ÂY¾·Â°¶Æ¼�¿f¼�À�½�¶}½´Îa¼�ÒvÂHµ ¸H¹lÖ
üvý<þ}ÿ�����������	�
��
���������
�������	���������	���	�� �"!�#%$&�����'$)(*�+�,!�-

.0/�1�243�5768/�9;:=<�1?>7@�A�1?@B5%C�DE6?:;@FDGCIH�1?>7CJ@�9K5G:MLFNIO�6&1QP�3�57:;ARO=57CI6Q2K1?SFCT57CJ@�9VU�W�D*571?ARDQXYPK2'U�ZE:;@+5G/�10[�>71?1]\^O_W�D0X�CI@`2K3�5768/�acbedQ1?f�1?@�g
CI@�9Vd�C hiH�1]@�jeZlkm.0/�1nDi1oDGW�Di5G1]ARDc\^:;3FNIH,CJ@B5G1]>7O�6l50\QCT57/)Op5G>8Oq@�DiLr:;@FH�1?>0CJ@s1]O�68/,LFO�DGDGCJ@F9+6?O;>]t�O;@FHsDG3�S�57>7O�6l5QO�[�1]1'[�>G:�Au5G/�1MH�>7CJ<�1?>nj D
6&>71]H�CT5K6]Oq>8H�kcv4:;@�gwLFO_W�1?>8Dc\^:;3FNIH)Sr1�L�/�:;5G:;9�>7O;L�/�1nHsO;@FH)xF@�1nH�k^.0/F1M3�NT57CJAROq5G1p9�:�O;N�CID057:`3FDG1o5G/�1nDi1+DiW�Di5G1?ARD057:RCJ@�yF3�1?@�6&1�>7:�O�H
3FD7Oq9�1;kE.0/�1]>G1�O;>G1o<;1]>GWsD*57>GC�6l54H�1]AROq@FH�D�:;@zL�1]>i[�:�>GARO;@F6&1�t�\QCT57/)1]>G>7:;>0>8O=571]DQ:;[�57/�1M:;>8H�1?>Q:;[^{n|�}�~457:RA�CJ@�CIA�CJ�]1M5G/F1M@B3FApSr1?>�:;[
CI@F6&:�>G>71]6&5QH�1]6&C�DGCJ:�@FD?t�DGCJ@�6&1o5G/F:�DG1'\^:;3FNIHsAROqf;1'57/�1�DiW�Di5G1]A�DQDG:�6&C�OqNINJW,3�@FO;6]6&1]L�57O;S�NJ1�k
U�L�1n6&CJx�6?Oq5GCI:;@FDm/FO_<;10Sr1?1]@,Di1]@B5E:;3�5K� �_�wt�O;@FHRDG1?<;1]>7O;N�6&:�@FDi:�>i57CIOoO;>G1QS�C�H�H�CI@�9�\QCJ5G/`DGW�D*571?ARDE:;[r<=O;>GCI:;3FDmH�1]DGCJ9�@FD]k%.0/�14L�>G:�L�:BDGO;NID

:q[�3�Di1]>7D�SFCIH�H�CJ@�9p[�:;>m5G/�1�LFNIO�6&1?A�1]@�5^:q[�DG3F68/`DiW�Di5G1]A�Dm/FO_<;1057:pSr141]<_O;NJ3�O=5G1nH�S�1?[�:;>71Q5G/F1?W�Oq>7146&:�@FDiC�H�1]>G1nH�t;CI@R5G/F1?CI>mLr1?>G[�:;>7A�O;@F6&1
3�@FH�1?>K5G/�1zX�3�@�[�:;>G5G3�@FOq5G1]NJW�Z4>GC�68/�DG1&5K:;[c2K3�5768/�\c1nO=5G/F1?>K6?:;@FH�CT57CJ:�@FD?tr57>7Oq�R6MyF:=\�D?t�O;@FH�<;1]/�C�6&NI1�5*W�L�1nD?ko.0/�1V1?<=OqNI3FOq5GCI:;@�:q[m5G/�1
DGW�Di5G1]ARD�C�D�57:,Sr1+H�:�@�1�:;@�O�5GCIA�1&g�DG6]OqNI1�L�1]>GA�CJ5i57CJ@�9,5G/�1�2K3�5768/�9�:=<;1]>G@�A�1]@�5Q57:`L�N�Oq@�57/�1pCI@B5G>7:�H�3F6l57CJ:�@�tr\Q/�CI68/�CJ@�DG:;A�1p6]O;DG1]D
C�D�Sr1&[�:;>71o5G/F1MxF>8D*5�L�>7:q57:q5*W�Lr1�6?Oq@z/FO_<�1MS�1]1?@�S�3FCJNJ5]koX�U�CIA�CJN�Oq>'DiW�Di5G1]A�D�/FO_<;1oSr1?1?@�SF3�CJNJ5'O;@FHs5G1nD*571]H��J{&�w�F/�:=\^1?<�1?>nt�5G/�1�LF>G1nDi1]@�5
DGW�Di5G1]A�>G1n�B3�CJ>71?A�1]@�58D�Oq>71sDG3��`6&CI1?@B5GNIWH�CJ�r1]>G1]@B5V57/FO=5R@�1]\�H�1nDiCI9;@FDV/FO_<�1,Sr1?1]@�ARO;H�1;keZ�.0/�1?>71zOq>71)DG:�ARO;@BW�D76&1]@FOq>7CI:�D]t�5G/�1
DGW�Di5G1]Azj DKCJ@B571?>7@FOqN%D*57>G3F6&5G3�>71�C�DKDG:,6?:;A�L�NICI6]O=5G1nH�t�Oq@FH)57/�1VH�1?AROq@FHFD4DG:,Di1]<;1]>G1�t�5G/�O=5'O;@�1?<=O;NJ3FOq5GCI:;@�CI@�Oq@�O;6l573FOqN 5G1nD*5oDi1?5G3�L�C�D
@�:;5�L�>7O�6l57CI6]OqS�NI1;t�1?<�1?@)CT[�L�>7:q57:q5*W�Lr1]D^\c1]>G1MO_<=OqCIN�OqS�NI1;k
��:;>^OqNIN�57/�1]DG1�>71]O;DG:;@�D?tqCJ5m\0O;DEH�1]6&C�H�1nH�5G:�Lr1?>G[�:;>7A�57/�141]<=OqNI3FO=57CJ:�@+57:pOMN�Oq>79;1Q1?�B571?@B5mCI@z�l���+���J�q���Y�q Ft�<=OqNICIHFO=5G1nH�\QCT57/`O_<=OqCINIO;S�NJ1

5G1nD*5Q>71]DG3�NJ57D]k%¡w5�C�D^CJA�Lr:;>G57O;@�5057:�H�1&5G1]>GA�CI@�1'5G/�1MO;L�L�>7:;L�>7CIOq5G1KNJ1]<;1?N�:;[�OqS�D*57>7O�6l5GCI:;@,[�:;>^5G/F1o[YOqCI>0O;@FH)��3�Oq@B5GCJ57Oq5GCI<;1'1?<=OqNI3FO=57CJ:�@,:;[
5G/F1pL�>7:;Lr:�DG1]H�DGW�D*571?ARD?�r57:,H�1]DGCI9;@�O,DGCIAp3�N�O=57CJ:�@�f;1?>7@�1]N�5G/�O=5KLr1?>7A�CT58D�57/�1pSFCIH�H�1?>8D�57:`CJA�L�NI1?A�1]@�5oA�:�H�1?N�D�:;[�5G/�1]CJ>oDiW�Di5G1]A�DKO=5
5G/FCIDKNJ1]<;1]N�:;[�O;SFDi5G>8O;6l57CJ:�@���5G:,LF>G:=<�C�H�1M5G/F1pL�>7:;Lr1?>'D*58O=5GC�Di5GC�6?OqN [�3�@F6&5GCI:;@FO;NJCJ5*W)5G:sO;@FOqNIW��?1o57/�1+>71]DG3�NJ57D4:q[�5G/F1+DGCJA+3�NIOq5GCI:;@���O;@FH)5G:
/FO_<�105G/�1'DiCIAp3�N�O=57CJ:�@`6&:�AVLF3�5G1'Di3��`6?CJ1]@�57NJW+[YO;Di5'XY\Q/�C�68/`CJ@`5G/�C�Dm6]O;DG1�A�1]Oq@�DmOqSr:;3�50�oA�CINJNICJ:�@`6?O;>7DmL�1]>cH�O_WV:q[�DGCJA+3�NIOq5GCI:;@�57CJA�1nZ&k
¡�@`5G/FCID^LFO;L�1]>]t�\^1KDG/�:=\¢/�:=\¢5G/�1o6&:�@F6&1]L�50:q[E£n��¤l���F�q���&¥? ��?�q¤8�8t�H�1nDiCI9;@F1]H�[�:�>c9�:�OqNJg�H�CJ>71]6&5G1nHRDi1]@FDiCI@�9+CJ@¦X�>7:;Sr:q5GC�6]ZmOq3�57:;@�:�A�:;3FD

DGW�Di5G1]ARDM� §q��C�D03FDG1]HsCJ@s5G/F1�DiCIAp3�N�O=57CJ:�@sH�1nDiCI9;@ k%¨¦1�OqN�DG:VDG/�:=\©/�:=\©5G/�C�D^[�:;>86&1nDm57/�1�68/�:�CI6?14[�:�>0O�ªq���&«?¤G¥?�w¥V¥?£_¥? F�m�8���V���J�q���Y�q z� ¬=�wt
\Q/�C�68/zCJ@)5G3F>G@zO=��1]6&57D057/�1MCJA�L�NI1?A�1]@�58O=57CJ:�@s:;[�57/�1M<�CJ>G5G3FO;N�Di1]@FDG:;>Q6&:�@F6&1]L�5]k
�®o �°¯7±r�Y«8�=� �²�³
P´5*W�L�C�6?O;NMP42oU"DGW�D*571?AµD7O=5GC�Di[�WBCI@�9�5G/�1�DGL�1n6&CJx�6?Oq5GCI:;@FD):q[p5G/�1�2K3�5768/·¶�CI@�CIDi5G>7W¸:q[V. >8Oq@FDGLr:;>G5]tK¹m3�S�NICI6�¨¦:;>7f�D)º�¨�O=571?>

¶�O;@FOq9�1?A�1?@B5�6&:�@FDiC�Di57Dc5G/�1o[�:�NJNI:=\QCI@�9V[�3�@F6l57CJ:�@FOqN�6&:;A�Lr:;@�1]@B57D]a

» «8�=�V�+�� ��Y«7�q���Y�q �¼�����½�¾m¿RÀ Ác�= �ªR�J�n«8�=�Â�JÃn�q���Y�q ��iÄR¾m¿�À�Å
.0/�1+<;1]/�CI6?NJ1p/FO;DKOq@�Æ'Ç0È�XwÆK@�Ç^:�Oq>8HzÈ�@�CJ5K\QCJ5G/�5G/�1VH�>GCI<;1]>]j D�6?>G1nH�CT5o6?O;>7HFZ&t�\QCJ5G/�\Q/�CI68/z57/�1+PK2'U�6&:�AVA+3�@�C�6?Oq5G1]D]k�.0/�1
PK2'U�6]Oq@�O;D7DGCJ9�@zOR5G1?A�Lr:;>8Oq>7W`C�H�1?@B5GCJxF1]>�5G:`5G/�1�<�1?/�C�6&NI1;t�S�3�54CI@�[�:�>GARO=57CJ:�@zNJCIf;1M57/�1�NICI6?1?@FDG1�L�N�O=571�C�DQ@�:q5KL�1]>GA�CJ5i5G1nHz5G:,S�1
S�>7:�O�H�6?O�D*5nt�[�:;>K>G1nO;DG:;@FD0:;[�L�>GCI<=O;6?W;k0¡w[E6&:;A�A+3�@�C�6?O=57CJ:�@z[YOqCINID�S�1n6?Oq3�Di1M57/�1p3�Di1]>4H�:�1]D4@�:q54\0Oq@B5Q57:`LFO_W;tF5G/�1+3FDG1?>�@�1]1]H�D�5G:



comm. +

OBU loc.

(virtual)

sensors

registr.

module

co-ordination handling

traffic

generator

data
statistical

collection

ADS-SIM

É À�ÄvÖwæDÖ�Ê�ËRù�Ì�Í�Î;Ï�Î_Ð�Ñ ø�ñTÒªõB÷ ö�ôÌû�òªö�òYÓGËÆñóôÌùwÓ�ôKõBòÈù8Ô
Sr1�>71?9;C�Di5G1?>71]H�km243F>GCI@�9`6&:�A�Ap3�@�C�6?Oq5GCI:;@�t�OqNIN�S�C�H�H�1?>8D�H�1?5G1]>GA�CI@�1o5G/�1+OqL�L�>7:_��CJAROq5G1V�J�]«8�q���Y�q ,:q[%5G/F1VÆ'Ç0È·3FDiCI@�9�57/�1�L�/FO�Di1
:;[�5G/�1�DiCI9;@�OqN°k4¡�@FH�1]1]H�t�L�>7:;Lr:�DG1]H�DG:;NI3�57CJ:�@FD4S�W)5G/F1+S�C�H�H�1]>7D4[�:;>45G/�1�6&:�A�Ap3�@�C�6?Oq5GCI:;@�A�:�H�3�NI1VO;>G1+OqNIN%DGCJA�CINIO;>]t�Oq@�H�SFO�Di1nH
:�@)\^1?NINJg°1nD*58OqS�NICIDG/�1nH`>8O;H�CI:qg�6&:�AVA+3�@�C�6?Oq5GCI:;@,Di57O;@FH�Oq>8H�D]k

» �?¥& F�8�� �Õ,�q rª,��¤G��«lÖ_�� BÕ,��½�¥V«7�q¤p×8�]ªq¯;Å
ÆK@�1M@F1?1]HFD05G:RSr1�OqS�NI1o5G:`DG1?@�Di1MOq@�H,57>7O�68f`<;1]/�C�6&NI1]D]kE.0/�1]DG1�6?O;@sSr1�ARO=5868/�1]H)\QCJ5G/�Di3�6?6&1nDGDi[�3�N 6?:;A�Ap3F@�CI6]O=57CJ:�@FD?t�57:Rf�@�:=\
\Q/FOq5�Æ'Ç0ÈuCIDp>G1]NIOq5G1nH�57:�\Q/FO=5+<;1?/FCI6?NJ1��%SF3�5p:q[�6?:;3�>8Di1RO;NIDG:�@�:;@�gw6?:;A�Ap3�@FCI6]O=5G:�>7D'@�1]1]H¦57:�S�1R57>7O�68f;1nH�t�O;@FH¦>G1]9;C�D*571?>71]H�k
ØcDiLr1]6?CIO;NJNIW�CJ@¢DGW�Di5G1]ARDp57/FO=5�/FO_<�1)O¦6&:�@FDiC�H�1]>7O;S�NJ1)DiL�O=5GC�OqN01?�B571?@B5�X�1;k 9FkÙDi1]<;1]>7O;Nc9BOq@B5G>7CJ1nDp\QCJ5G/Ù1]�B3�CIL�A�1?@B5lZltE57/�C�D�CID�Oq@
CIA�L�:�>i58Oq@B5]t�O;@FHz6&>7CT57CI6]OqN°t�LFOq>G5Q:q[ 57/�1o5G:;57O;N�[�3�@F6l57CJ:�@�CI@�9Fkm¹m>G:�L�:BDi1nH`DG:;NI3�5GCI:;@FD0:;[%SFCIH�H�1?>8DQH�CT��1?>Q\QC�H�1]NJWsCJ@z3FDG1o:q[�A�1nH�CJ3FA
XY<BC�DGCJS�NI1V:;>4CI@�[�>8Oq>71]H�NICI9;/B5]t�@FOq5G3�>8OqN�:;>oOq>G5GCJx�6&C�OqN�NJCI9;/B5MDi:�3�>76?1]D]tF1?576qkeZ�Oq@FHz5*W�Lr1+:;[mDi1]@FDGCJ@�9)H�1?<�C�6&1)X*{&g�2u6&3�>G57O;CJ@ tr6]OqA�1?>8O�t
1?576]Z&�FOqN�DG:Ft�O=5�O�A�:;>71oOqSFDi5G>8O;6&50NI1?<�1?N�:;[�DG1?@FDG:;>0CI@B5G1?>7L�>71&58O=5GCI:;@ t�57/�1?WsARO_W,H�CJ�r1]>46&:�@FDiC�H�1]>7O;S�NJW�k

» ¤G¥wÕq���l�°¤G�=�°�Y�= ��*Äo�Â�Y«8¥? ��?¥�±r�J�q�w¥nÅ
.0/�1�DGW�Di5G1]AÚ@�1?1nH�DK5G:s57O;f;1�O`L�/�:;5G:�9;>8OqL�/�C�6�LFCI6&5G3�>71+:;[E5G/F1+[�>7:;@B5R�= rª+>71]O;>KNICI6?1?@FDG1VL�NIOq5G1V:q[cO;NJN�:;�r1]@FH�1?>8D]��5G/�C�D'CIDo6?O;NJNI1]H
¤G¥wÕ;���l��¤G�q���Y�q Fko¨¸/�1]@�5G/F1pLr:;CI@�5MO=5'\Q/�C�68/�>G1]9;C�D*57>7Oq5GCI:;@�C�DKH�:;@�1+CID'H�CJ�r1]>G1]@�5'[�>7:;AÛ5G/�1+NJ:�6]O=5GCI:;@�:q[mH�1?5G1]6&5GCI:;@¦Oq@FH�Ü=:;>'6&:;AVg
A+3�@�C�6?O=57CJ:�@�t�L�>7:;Lr1?>^57>7O�68fBCI@�9VCID�<;1?>7WRCIAVLr:;>G57O;@B5]k

.0/�1?>71ROq>71�5G/�3FDoARO;@BW�O;DGL�1n6l57D'CI@�1]<=OqNI3FO=57CJ@�9s5G/F1R3FDi1]>oL�>G:�L�:BDGO;NID]aQ57/�1RL�1]>i[�:�>GARO;@F6&1+:q[cLF/BW�DGCI6]OqN�DG1?@FDG:;>8D?t�SF3�5�OqN�Di:):q[c5G/�1
DG:q[�5*\0Oq>71s5*W�CI@�9�57/�1�6&:�A�L�:�@�1?@B57DR5G:;9�1&57/�1?>`CI@B5G:�:�@�1�\^:;>7fBCI@�9�P42oU�k�ÆK@�1�1&��Lr1]6&57D`1]>G>7:;>8D�CI@©Di1]@FDi:�>RCJ@B571?>7L�>G1?57Oq5GCI:;@�t0CI@¢5G/�1
6?O;LFOqSFCJNICT5*W):q[�57/�1+DG1?@FDG:;>8D057:,Di1]LFOq>8O=571o5G/�1VH�CJ�r1]>G1]@�5K<;1?/FCI6?NJ1nD�3�@FH�1?>4<=O;>GCI:;3FDQ5G>8O=�`6�Oq@�Hz\c1nO=5G/F1?>K6?:;@FH�CT57CJ:�@FD?trOq@FHzCI@�f�1?1?LFCJ@�9
5G>8O;68f,:q[ 57/�1�6&:�>G>71]DGLr:;@FH�1]@F6&1'Sr1&5*\^1?1?@s5G/F1]DG1M<_O;>GCI:;3�D^O�DiLr1]6&57D]k
¿ ®)Ý ½�¥p�l���V���J�=���=¤ 4²M³rÞw³�ß8à
PáDGf;1?5768/�:;[E5G/�1�6&:�A�L�:�@�1?@B57D':;[m:;3�>oDGCJA+3�NIOq5G:�>KP42oUBg*U�¡*¶â� ã;�°t�SFO�Di1nH�:;@�5G/�1�6&:�AVLr:;@F1?@B57D':q[�57/�1RO;6&5G3FO;N%DGW�D*571?ARD4C�D'9;CI<;1]@

CI@s�%CJ9�3�>71+{�k�.0/FCIDcxF9�3�>G1'Di/F:=\�DE57/FO=5�P42oUBg*U�¡*¶äLF>G:=<�C�H�1]D^O�[�>8OqA�1]\c:�>GfVA�:�Di5GNIW`6&:;@B58OqCI@�CJ@F9+OM57>7Oq�`6KDGCJA+3�N�O=5G:�>^O;@FH,Di57Oq5GC�D*57CI6]OqN
H�Oq57ORL�>7:�6&1nDGDGCJ@F9F�FO;@FH)5G/FOq5KCI@B5G:R57/�CID�[�>7O;A�1?\^:;>7f`A�:�H�3�NJ1nD4O;>G1M57:`Sr1pH�1&x�@�1]H�\Q/FCI68/�A�:�H�1?N 5G/�1+O;6l573FOqN%P42oU�k�.0/�1]DG1�A�:�H�3�NI1]D
Oq>71Q[�1nH`\QCJ5G/,9�1?@�1]>7Oq5G1nHVDGCIAp3�N�O=571]H�57>7Oq�R6;��Oq@FH�57/�1?CI>^S�1]/FO_<�CJ:�>cDG/�:;3�N�HRSr14<=OqNIC�H�O=571]H�57:pL�>7:=<�CIH�1�5G/�1oDGO;A�1Q[�3�@F6&5GCI:;@FO;NJCJ5*WRO;Dm5G/�1
O;6&5G3FO;N�6&:�AVLr:;@F1?@B57D]t�5G:`OVNI1?<;1]N�:q[�H�1&58OqCIN�5G:RSr1�H�1&571?>7A�CJ@�1nH)SBW`5G/�1�O�6?6&3F>7O�6&WR>71]�B3�CI>G1nH`CI@s57/�1M1?<=O;NJ3FOq5GCI:;@�k
¡�@�57/�1�dQ1]f;1?@FCJ@�9�dQC hiH�1?@¸LF>G:;h*1]6l5ntmCJ5`CIDV57/�1z57O�Dif:q['5G/Ù>G1nDi1nOq>868/�1?>8D+Oq5�5G/�1�È4@�CJ<�1?>8DiCJ5*W�:;['P�ARDi5G1]>7H�O;A�5G:�LF>G:=<�C�H�1)6?NJ1nOq>

9;3FCIH�1]NJCI@�1nDE[�:�>E5G/F1K68/�:�CI6?1�:q[�57/�14NI1?<�1?NF:;[ OqSFDi5G>8O;6&5GCI:;@�tBOq@FHRDG3�L�Lr:;>G5m57/FO=5^NJ1]<;1]NFCI@R5G/�1K3�5GCINICT5*WV[�3�@F6&5GCI:;@FD^L�>7:=<�CIH�1]HVCJ@sP42oUBg�U�¡*¶�t
DG:s57/FO=5o57/�1�S�CIHFH�1?>8DoARO_W�S�3�CINIH�5G/F1?CI>MAV:�H�3FNJ1nDM6&:;@�DiC�D*571?@B5GNIW�Oq@�H�\QCJ5G/�:�3�5M5G:�:)Ap3F68/¦1&��:;>G5]kzX�¡�@�5G/F1�[�:;NINJ:=\QCI@�9Ft�57/�1�S�C�H�H�1?>8D
\QCINJN%S�1+6?OqNINI1]H)5G/F1,���?¥&¤8�0:q[�57/�1+DGCJA+3�N�O=5G:�>]keZs. :,H�:,Di:�tF\^1pOqLFL�NJCI1]H)57/�1+6?:;@F6?1?L�5K:q[EO�£n��¤l���F�q�FDi1]@FDG:;>pX�Di1]1�1;k 9FkM� §=�wt�\Q/�1]>G1MCJ5KC�D
6?O;NJNI1]H�b NJ:�9;C�6?OqN�DG1?@FDG:;>njJt�O;@FH�� å_��Zlt�\Q/FCI68/)CIDQO)X�>71]O;N�:;>0CJARO;9;CI@�1]HFZ^6?:;ApSFCJ@FOq5GCI:;@s:q[%O+L�/�W�DiC�6?O;N�Di1]@FDi:�>0\QCT57/)H�Oq57OVL�>7:�6&1]D7DGCJ@�9VOq@FH
CI@�571?>7L�>71&57Oq5GCI:;@)Di:;[�5*\^O;>G1�t�6]OqLFO;S�NI1K:;[%A�1]O�Di3F>GCI@�9V:;@�1':q[%5G/�1o>71?NI1?<=Oq@B5QLFO;>7O;AV1?5G1]>7D^68/FOq>8O;6&5G1]>GCI�?CI@�9�57/�1�DGW�Di5G1]A´X�\^1o9;CI<;1oOVAV:�>G1
L�>71]6?CIDG1MH�1&xF@FCT57CJ:�@)CI@�Di1n6l57CJ:�@s¡G¡iZlk
P4DEOKxF>8D*5EDi5G1]LVCI@�:;3�>EO;@FOqNIW�DiC�D]t=LFO;D7DGO;9;1nD�:;[�<�1?/�C�6&NI1]D%57/�>G:�3�9;/�Oq@�P42oUzX�\Q/F1&5G/F1?>mO�6l5G3�OqN�:;>�DGCJA+3�N�O=5G1nHFZ�6?O;@+Sr1�68/FO;>7O�6l5G1]>GCI�?1nH

S�W`LFO;>7O;AV1?5G1]>7Dm:q[�ã�H�CJ�r1]>G1]@B5^5*W�Lr1]D]t�\QCT57/)H�CT��1?>71?@B5�H�W�@FOqA�C�6?D^:q[�68/FOq@F9;1]DcCI@,57/�1o<_O;>GCI:;3�DcD76&1]@FOq>7CJ:BDE57/FO=5�O;>G1K5G:VS�1o1]<_O;NJ3�O=5G1nH�a

» «8�= ]æ%Õq��¤7�=�°�Y�= s±��q¤G�=�R¥?�w¥?¤8�?Åç.0/�1]DG1VH�1]D76&>7CJSr1p57/�1+x���1]H�N�O_W;:�3�5K:;[E5G/F1�PK2'U�t�x���1]H�H�3�>GCI@�9)CT58D':;Lr1?>8O=5GCI:;@�X�1&��O;AVLFNJ1nD?a45G/�1
@�3�A+S�1]>�:q[%NIO;@�1]D]t�5*W�L�1M:;[%>7:�O�H,DG3�>i[YO�6&1�t�x���1]H)Oq@�9�NJ1o:q[�O�Di1]@FDG:;>ntB1?576;k Z&kE.0/�CID4H�O=58Op[�:�NJNI:=\�D^[�>7:;A�57/�1M3FDG1?>nj DQH�1nDiCI9;@ k

» �?«7¥? r�q¤l�Y�c±F�=¤G�q��¥?�w¥?¤8�?Å%.0/�1]DG1cH�1nDG6?>GCISr1E5G/F1c6&CI>86&3�ARDi57Oq@�6&1]D�:q[�57/�1m1?��L�1]>GCIA�1?@B5 57/FO=5�CID�Sr1?CI@�9KDGCJA+3�N�O=5G1nH`X�1?��OqA�L�NI1]D]a�\c1nO=57/�1?>
LFO;>7O;A�1&5G1]>7D]tFO_<�1?>8Oq9;1oDGL�1]1]Hz:q[�57>7Oq�`6qt�O_<�1?>8Oq9�1'H�C�Di57Oq@�6&1�Sr1&5*\^1?1]@�<;1?/FCI6?NJ1nD?t�1?576;k Z)2'O=57O,OqSr:;3�5K2K3�5868/�DG6?1?@FO;>GCI:�D0C�D�Sr1?CI@�9
9BO=5G/F1?>71]H�k

» æ�è�¥8ª�£=¥&½��Y«?�J¥V±F�=¤G�q��¥?��¥&¤8�?Ås.0/�1]DG1sO;>G1,5G/�1s3�@F68/FO;@�9;1nOqS�NI1,LFO;>7O;A�1&5G1]>7DM[�:;>�O�<;1]/�C�6&NI1,\Q/�:BDi1sLFO;D7DGO;9;1R3�@�H�1?>+5G/�1zP42oU�C�D
DGCJA+3�N�O=5G1nH¸X�1?��O;A�L�NJ1�ap57/�1`<=Oq>7CI:;3FD�DG/FO;L�1RLFO;>7O;A�1&5G1]>7D�:q[�Oz<;1]/�CI6?NJ1�t 57/�1,NIC�6&1?@�Di1`LFNIOq5G1R5*W�Lr1;t�6&:;NI:;>p:q[05G/�1,<;1?/FCI6?NJ1�t%1?576;k Z



VehicleMeasuredvirtual sensor model
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scenario parameters

ADS configuration

dynamic vehicle parameters
statistical aspects (sensor behavior)
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