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(Agent 0, Area 0)

(Agent 3, Area 3)

(Agent 1, Area 1)
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Agent 0

Agent 3

Agent 1
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 ( Ci , Zi ) = (Channel i, Zone i)

area 1

area 2 area 3

area 0
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its area of interest

a participant ’P’ in the VE

3 zones of different sizes

+ CDÊ�9<;A@5ÓrÜ ! �'g 6~e�;G?GCFb�CD6~e�BN?JQ { Q<CDB�e�B�e�;A@ue�7�×O?Gdr@5W,Y

Ë¬dr@�B¤?Gd<CFh�hACDÊ�B~e�EDCDB<Ê�>8@!b!7:Ï&@!h�CDÏ�687:;G?}e�BN? � b!7:Ï�6~e�;A@!H %`CD?Gd¤?Gdr@ÔHre�?}e�?G;}e��Ôb&;}e�?A@ 
$e�BrH %`dr@�B
?Gdr@,6~e�;G?GCFb�CD6~e�BN?=;A@!b!@�CDÕn@!h=e BN9<ÏJ>8@�;=7�×�Br@�CDÊ�dN>87:;Ah
b�EF7�hA@,?A7�CD?Ah`bue�6~e:b�CD?^Ö �rhA7:Ï&@,6~e:b '¨@�?Ah`ÏÔeuÖ#Ê¨@�?
EF7�hG?,e�BrH�?Gdr@�6~e�;G?GCFb�CD6~e�BN?5h}e�?GCFhG×�e:b�?GCF7:BªH<@!b�;A@ue:hA@!huÜ
V^B�?Gd<CFhKbue:hA@�� ?Gdr@J6~e�;G?GCFb�CD6~e�BN?5hGd<;GCDB�'´hKe�Êne�CDB
CD?Ah=e�;A@ue�7�× CDBN?A@�;A@!hG?��rCDB�7:;AH<@�;Æ?A7�ÏÔe(Þ´CDÏ�C 
u@5CD?AhÆh e�?GCFh�×�e:b�?GCF7:BÙÜ

Y e:b}d 
u7:Br@&7�×*?Gdr@�W,Y �Ù7�Õn@�;GEfe�6<6<CDB<Ê�?Gdr@&6~e�;G?GCFb�CD6~e�BN?uQTh e�;A@ue�7�×*CDBN?A@�;A@!hG? ��#rÊ�9<;A@&ÓrÜ ! 
 �Oe:H<H<h
Ï&7:;A@�hGCDÊ�B~e�EDCDB<Ê�e�BrHª;A@!H´9rb!@!h5?Gdr@�euÕ�e�CDEfe�><EF@�Br@�?&%�7:;('ªe�BrH©b!7:Ï�6<9<?GCDB<Ê�;A@!hA7:9<;Ab!@!h57�×�?Gdr@ 6~e�;G?GCFb�c
CD6~e�BN?uÜ¢]*dr@�hGCDÊ�B~e�EDCDB<Ê¤Ê¨@�Br@�;}e�?A@!H¢CDBae-W,Y 
u7:Br@�CFh&H´CD;A@!b�?GEDÖÇ6<;A7:687:;G?GCF7:B~e�E=?A7ª?Gdr@�BN9<ÏJ>8@�;Ô7�×
6~e�;G?GCFb�CD6~e�BN?AhJEF7Nbue�?A@!H¤CDBº?Gd~e�? 
u7:Br@�Ü#VXB¤?Gdr@�6<;A@�Õ\CF7:9rh�h}@!b�?GCF7:B�%�@&Ï&@�BN?GCF7:Br@!Hº?Gdr@�Br@!b!@!hAhACD?^Öª7�×
e�Bº9<6<68@�;�EDCDÏ�CD?�CDB¤?Gdr@&BN9<ÏJ>8@�;J7�×`6~e�;G?GCFb�CD6~e�BN?Ah hGCDÏJ9<ED?}e�Br@!7:9rhGEDÖ©EF7Nbue�?A@!H¤CDBÇe�W,Y 
u7:Br@�Ü#]*dr@
hGÏÔe�EDEF@�;�CD?�CFh�?Gd<CFh�EDCDÏ�CD?��R?Gdr@�EF@!hAh�CFh�?Gdr@�hGCDÊ�B~e�EDCDB<Ê©Ê¨@�Br@�;}e�?A@!H0CDB0e�W,Y 
u7:Br@�ÜÇg 6~e�;G?GCFb�CD6~e�BN?
%`dr7�hA@¾e�;A@ue�7�×*CDBN?A@�;A@!hG?�CDBN?A@�;AhA@!b�?Ah e 
u7:Br@Ô7�×*?Gdr@�W,Y�;A@!b!@�CDÕ¨@!h e�EDE'?Gdr@&hGCDÊ�B~e�EDCDB<Ê�Ê¨@�Br@�;}e�?A@!HºCDB
?Gd~e�? 
u7:Br@��´><9<?��´CDB#?Gdr@,h e�Ï&@
?GCDÏ&@��´CD?*Ï�CDÊ�dN?`d~e�6<68@�B�?A7�b!7:Ï�ÏJ9<B<CFbue�?A@ %`CD?Gd 
u@�;A7��pCDB�?Gdr@ %�7:;AhG?
bue:hA@ 
�7:;'Õn@�;GÖ × @4%0Br@�CDÊ�dN>87:;AhR× ;A7:Ï ?Gd~e�? 
u7:Br@�Ü Ëº@Æbue�EDE~?Gdr@ ��Êne�CDB �=7�×ÙhG9<>rhAb�;GCD><CDB<Ê�?A7Je,W,Y 
u7:Br@
?Gdr@�;}e�?GCF7Ô>8@�?&%�@!@�B-?Gdr@�BN9<ÏJ>8@�;K7�×'6~e�;G?GCFb�CD6~e�BN?AhK?A7 %`d<CFb}d�?Gdr@�6~e�;G?GCFb�CD6~e�BN?,b!7:Ï�ÏJ9<B<CFbue�?A@!h$e�BrH
?Gdr@�BN9<ÏJ>8@�;,7�×'6~e�;G?GCFb�CD6~e�BN?AhK6<;A@!hA@�BN?KCDB�?Gd~e�? 
u7:Br@�Ü=]*d<CFh
Êne�CDB�?}e8'n@!h=Õ�e�ED9r@!h=>8@�?&%�@!@�B©Ò¾e�BrH � Ü
VX× ?Gdr@�ÏÔe(Þ´CDÏJ9<Ï BN9<ÏJ>8@�;K7�×'6~e�;G?GCFb�CD6~e�BN?Ah,hGCDÏJ9<ED?}e�Br@!7:9rhGEDÖ�e:H´Ï�CD?G?A@!H�CDB-e�
u7:Br@JH<@!b�;A@ue:hA@!h �~?Gdr@
Êne�CDB�CDBrb�;A@ue:h}@!huÜOV^BJ×�e:b�?��¨e
6~e�;G?GCFb�CD6~e�BN?'bue�B<Br7:?'hG9<>rhAb�;GCD>8@*?A7,e
BN9<ÏJ>8@�;'7�× Br@�CDÊ�dN>87:;Ah�><CDÊ�Ê¨@�; ?Gd~e�B
CD?Ah,bue�6~e:b�CD?^Ö¨Ü,VX×'?Gdr@JBN9<ÏJ>8@�;57�×R6~e�;G?GCFb�CD6~e�BN?Ah5b!7:B<Br@!b�?A@!Hª?A7#e 
u7:Br@ 7�Õn@�;G6~e:hAhA@!h5e&6~e�;G?GCFb�CD6~e�BN?uQTh
bue�6~e:b�CD?^Ö %�@$bue�B�>8@5hG9<;A@5?Gd~e�?Æ?Gdr@5Êne�CDB�b!7:;G;A@!hG687:BrH´CDB<ÊÔ?A7�?Gd~e�?�
u7:Br@5CFh`EF@!hAh`?Gd~e�B�7:Br@�Ü

Ì*@�EF7�% � %�@�@�Þ´6<Efe�CDB®CDB®H<@�?}e�CDEFh �*?Gdr@�hAd<;GCDB�'NCDB<ÊÇ7�×Je©6~e�;G?GCFb�CD6~e�BN?uQTh�e�;A@ueº7�×$CDBN?A@�;A@!hG?uÜ�]*dr@
6<9<;G687�hA@=7�×j?Gd<CFh hGd<;GCDB�'�CFh�?A7$EF7�%�@�;R?Gdr@`BN9<ÏJ>8@�;�7�×j9rhA@�× 9<E~Hre�?}e /~7�%ÆhR>NÖ�bue�Brb!@�EDEDCDB<ÊJ?Gdr@=b!7:Ï�ÏJ9´c
B<CFbue�?GCF7:B %`CD?Gd¾hA7:Ï&@ÆBr@�CDÊ�dN>87:;AhuÜR[\7 �n?Gdr@
e�;A@ue$7�×jCDBN?A@�;A@!hG? ;}e:H´CD9rh %`CDEDE H´CDÏ�CDB<CFhGd#e:b!b!7:;AH´CDB<ÊJ?A7$?Gdr@



� Ð ������� ��� 
�� � ��� � � ��� 
 ��� � � � � 
 ��� � ��� ��� � 
 �

H´CFhG?}e�Brb!@5×p;A7:Ï ?Gdr@56~e�;G?GCFb�CD6~e�BN?
?A7�CD?Ah`×�e�;G?Gdr@!hG?ÆBr@�CDÊ�dN>87:;AhuÜ ]*dr@56~e�;G?GCFb�CD6~e�BN? '\Br7�%ÆhÆ?Gdr@56<;A@!b�CFhA@
687�hGCD?GCF7:BÔ7�×8CD?Ah�Br@�CDÊ�dN>87:;Ah��NhA7,CD?'H<@!b�CFH<@!h'?A7,9<BrhG9<>rh}b�;GCD>8@*×p;A7:Ï ?Gdr@�×�e�;G?Gdr@!hG?'7:Br@�Ü g=×p?A@�;'H´;A7:6<6<CDB<Ê
?Gd<CFh`Br@�CDÊ�dN>87:;��r?Gdr@$e�;A@ue�7�×OCDBN?A@�;A@!hG?Æ;}e:H´CD9rhÆCFh`h}@�?Æe�?
e Õ:e�ED9r@$@!În9~e�EÙ?A7�?Gdr@5H´CFhA?}e�Brb!@,?A7�?Gdr@,Br@4%
×�e�;G?Gdr@!hG?JBr@�CDÊ�dN>87:;uÜ�]*dr@&6~e�;G?GCFb�CD6~e�BN?�b!7:Ï�6<9<?A@!h�e�Êne�CDBÇCD?AhJh}e�?GCFh�×�e:b�?GCF7:BÙÜ�Ë¬CD?Gdº?Gdr@ÔBr@4%�Õ:e�ED9r@
CD?�ÏÔeuÖ©H<@!b�CFH<@Ô?A7�b!7:BN?GCDBN9r@Ô?Gdr@Ô6<;A7Nb!@!hAhJ7�×ÆhGd<;GCDB�'\CDB<Ê�CD?Ah e�;A@ue�7�×`CDBN?A@�;A@!hG?�>NÖ©H´;A7:6<6<CDB<Ê-Ï&7:;A@
Br@�CDÊ�dN>87:;Ah��~7:;`CD?ÆÏÔeuÖ�H<@!b�CFH<@5?A7&b!7:BN?GCDBN9r@$?Gdr@5b!7:Ï�ÏJ9<B<CFbue�?ACF7:B %`CD?Gd�?Gdr@$b�9<;G;A@�BN?ÆBr@�CDÊ�dN>87:;Ah�Ü

6 � ��� 6 � � I�m��R���(� �8s�s��Ùi'�nM �:�Æ�Oo´suo�� ���&M
Ì*@�bue�9rh}@ CDBJ?Gdr@�V^BN?A@�;GBr@�?O?Gdr@ Br@�?&%�7:;('�EDCDB�'´h e�BrHJ?Gdr@�b!7:Ï�6<9<?A@�;Ah�bue�6~e�><CDEDCD?GCF@!h'e�;A@ dr@�?A@�;A7:Ê¨@�Br@!7:9~h��
[\b!7:;A@�c�[<[\Ø %*e:hR><9<CDED? ?A7�hG9<6<687:;G?�H´C��
@�;A@�BN? ?^ÖN68@!h 7�×�Hre�?}e /~7�%Æh �N@ue:b}d#7�×
?Gdr@�Ï�d~euÕ\CDB<ÊJH´C��
@�;A@�BN?
Hre�?}e ;}e�?A@!h �´EDC$'n@5e�9rH´CF7 /~7�%Æh �´Õ\CFH<@!70/~7�%Æh��´?A@�Þ´?Æ@�?Ab�ÜDÜDÜ']*dr@5Ï&7�hG?`CDÏ�687:;G?}e�BN? /~7�% e 6~e�;G?GCFb�CD6~e�BN?
;A@!b!@�CDÕ¨@!hJCFh��Odr7�%�@�Õ¨@�;�� ?Gdr@Ô687�hGCD?GCF7:B /~7�%�>8@!bue�9rhA@¾CDBº?Gdr@ÔW,Y ��?Gdr@Ô6~e�;G?GCFb�CD6~e�BN?Ah�b!7:Ï�ÏJ9<B<CFbue�?A@
%`CD?Gd�?Gdr@*b�EF7�hA@!hA? �pCDB�?Gdr@*hA@�Brh}@*7�×8Y�9rb�EDCFH´Cfe�B¾H´CFhG?}e�Brb!@*CDB�?Gdr@*W,Y 
�Br@�CDÊ�dN>87:;Ah�Ü Y�Õn@�;GÖJ6~e�;G?GCFb�CD6~e�BN?
d~e:h,?&%�7�H´C��
@�;A@�BN?5687�hGCD?GCF7:B /~7�%Æh��,e#hGEF7�%*c�;}e�?A@�687�hACD?GCF7:B /~7�%�%`d<CFb}d¤;A@�6<;A@!hA@�BN?Ah5?Gdr@�hACDÊ�B~e�EDEDCDB<Ê
×p;A7:Ï ?Gdr@�6~e�;G?GCFb�CD6~e�BN?Ah�?A7�?Gdr@Ôe�Ê¨@�BN? e�BrHºe#×�e:hG?�c�;}e�?A@�687�hACD?GCF7:B /~7�% %`d<CFb}dºCFh$b!7:BrhGCFH<@�;A@!Hwe:hJe
Hre�?}e /~7�%·>8@!bue�9rh}@�CD?�6<;A7�Õ\CFH<@!h�?Gdr@�@�Þre:b�?�EF7Nbue�?GCF7:Ba7�×
?Gdr@�6~e�;G?GCFb�CD6~e�BN?&CDB¢?Gdr@#W,Y �2%`d<CFb}d¢CFh
@!hAhA@�BN?GCfe�E'CDB �
�
9~e8'¨@ � c�EDC$'n@Ôe�6<6<EDCFbue�?GCF7:Brh 
�ÜÔZ
@�Êne�;AH´EF@!hAh$?Gdr@�Hre�?}e /~7�%ÆhuQ
?^ÖN68@!h�@�Þ´b}d~e�B<Ê¨@!H�%`CD?Gd
?Gdr@�Br@�CDÊ�dN>87:;Ah �*eª6~e�;G?GCFb�CD6~e�BN?ÔÏJ9rhG? #r;AhG? '\Br7�% ?Gdr@�CD;Ô@�Þ<e:b�?&687�hGCD?GCF7:BrhuÜ0]*dr@!hA@�687�hGCD?GCF7:Brh¾e�;A@
9rhA@!H©?A7�b!7:Ï�6<9<?A@Ô?Gdr@�6<;A@!b�CFhA@&H´CFhA?}e�Brb!@�?A7�?Gdr@�Br@�CDÊ�dN>87:;Ah e�BrH¤H<@�68@�BrH´CDB<Ê�9<687:B¤?Gdr@�CD;�Õ�e�ED9r@!h��
?A7JH<@!b�CFH<@ %`d<CFb}d '\CDBrH¾7�×�Hre�?}e /~7�%Æh %`CDEDE8;A@!b!@�CDÕn@=×p;A7:Ï·@ue:b}d#Br@�CDÊ�dN>87:;uÜ'�KC��
@�;A@�BN?�?^ÖN68@!h*7�× /~7�%Æh
d~euÕ¨@`H´C��
@�;A@�BN?RHre�?}e,;}e�?A@!huÜ ga6~e�;G?GCFb�CD6~e�BN? hGdr7:9<EFH #r?ReKBN9<ÏJ>8@�; 7�×jH´C��j@�;A@�BN?'?^Ö\68@!h'7�×:/~7�%Æh��5%`CD?Gd
H´C��j@�;A@�BN?$?G;}e�BrhGÏ�CFhAhGCF7:B¤;}e�?A@!h %`CD?Gd<CDB©CD?Ah$bue�6~e:b�CD?^ÖnÜ�PÙ@�?uQTh$hGCDÏ�6<EDC × Öªe#EDCD?G?GEF@��ÙhA9<6<687�hGCDB<Ê�?Gd~e�?�e�EDE
?Gdr@ÆÕNCFH<@!7 /~7�%ÆhRd~euÕn@Æ?Gdr@=h}e�Ï&@Æ?G;}e��Ôb=;}e�?A@
e�BrH¾e�EDE~?Gdr@
e�9rH´CF7 /~7�%ÆhRd~euÕ¨@Æ?Gdr@=h}e�Ï&@Æ?G;}e��Ôb=;}e�?A@�Ü
+ 7:;
@�Þre�Ï�6<EF@�� ?Gd~e�?5e�Bªe�9rH´CF7 /~7�%�;}e�?A@�CFh
@!ÎN9<CDÕ�e�EF@�BN?
?A7Ô?Gd<;A@!@�?GCDÏ&@!hK?Gdr@�6~e�;G?GCFb�CD6~e�BN?,687�hGCD?GCF7:B
/~7�%a;}e�?A@��\e�BrHÔ?Gd~e�?�e5ÕNCFH<@!7 /~7�%®;}e�?A@ÆCFhR@!ÎN9<CDÕ�e�EF@�BN?R?A7$?A@�BÔ?GCDÏ&@!hR?Gdr@=6~e�;G?GCFb�CD6~e�BN? 687�hACD?GCF7:B /~7�%
;}e�?A@�Ü
g 6~e�;G?GCFb�CD6~e�BN? %`CD?Gd©eÔbue�6~e:b�CD?^Ö�7�× � ÒÔÏÔeuÖ�;A@!b!@�CDÕ¨@ hGCDÏJ9<ED?}e�Br@!7:9rhAEDÖ ��� 687�hGCD?GCF7:B /~7�%Æh�� �
e�9rH´CF7 /~7�%Æh,e�BrH-Ð&ÕNCFH<@!7 /~7�%ÆhK7:; " 687�hGCD?GCF7:B /~7�%Æh�� Ó�e�9rH´CF7 /~7�%Æh,e�BrH � ÕNCFH<@!7 /~7�%ÆhuÜÆË®d<CFb}d
b}dr7:CFb!@Jd~e:hK?A7¾ÏÔe8'n@J?Gdr@J6~e�;G?GCFb�CD6~e�BN?5CDB-?Gd<CFh,bue:hA@��a[\b!7:;A@�c�[<[\Ø²EF@ueuÕn@!h
?Gd<CFh5e:b!b!7:;AH´CDB<Ê�?A7#@ue:b}d
6~e�;G?GCFb�CD6~e�BN?uQThJEF7Nbue�E'CDBN?A@�;A@!hG?Ah�ÜÔ]*dr@&?Gd<CDB<Ê¨h$>8@!b!7:Ï&@&Ï&7:;A@Ôb!7:Ï�6<EDCFbue�?A@!HºC ×*?Gdr@&6~e�;G?GCFb�CD6~e�BN?Jd~e:h
?A7�hGd<;GCDB�'-CD?Ah�e�;A@ue�7�×�CDBN?A@�;A@!hG?u�$hGdr7:9<EFH©CD?5;A@�Br7:9<Brb!@&?A7�?Gd<;A@!@�687�hGCD?GCF7:B /~7�%Æh ��7:;�e�?$7:Br@Ôe�9rH´CF7
/~7�%y7:;,e�?,7:Br@JÕ\CFH<@!7 /~7�%(�3V^B�?Gdr@Jh e�Ï&@�?GCDÏ&@��j@ue:b}d-6~e�;G?GCFb�CD6~e�BN?5d~e:h5e�Bªe�;A@ue¾7�×RCDBN?A@�;A@!hG?
×�7:;
@ue:b}d©?^Ö\68@�7�× /~7�%$Ü�]*dr@!hA@&e�;A@ue:h$7�×�CDBN?A@�;A@!hG?Je�;A@�b!7:Brb!@�BN?G;GCFbÔb�CD;Ab�EF@!h5d~euÕ\CDB<Ê�?Gdr@�b!@�BN?A@�;�7:B©?Gdr@
6~e�;G?GCFb�CD6~e�BN?uQTh,687�hGCD?GCF7:BªCDB�?Gdr@JW,Y¦e�BrH-H´C��j@�;A@�BN?,;}e:H´CD9rh��
e:h
CDB-?Gdr@7#rÊ�9<;A@JÓrÜ " ÜK]*dr@ 7:9<?A@�;GÏ&7�hG?
b�CD;Ab�EF@JCFh=×�7:;
?Gdr@J687�hGCD?GCF7:B /~7�% � × 7:;K?Gdr@�;A@ue:h}7:Brh
Ï&@�BN?GCF7:Br@!H¤e�>87�Õ¨@�ÜK]*dr@�B-CD?
× 7:EDEF7�%ÆhK?Gdr@ 7:?Gdr@�;
b�CD;Ab�EF@!h���CDBw?Gdr@Ô7:;AH<@�; 7�×`?Gdr@&?G;}e��ÔbÔ;}e�?A@¾@ue:b}d /~7�%�Ê¨@�Br@�;}e�?A@!hu� ?Gdr@Ô><CDÊ�Ê¨@�;JCFh�?Gdr@&?G;}e��ÔbÔ;}e�?A@��
?Gdr@Kb�EF7�hA@�;*CD?�CFh�?A7 ?Gdr@
6~e�;G?GCFb�CD6~e�BN?uÜR]*dr@�;A@5e�;A@K?&%�7 ;A@ue:hA7:Brh�× 7:;�?Gd<CFh*b}dr7:CFb!@���#r;AhG?��\?Gdr@Kd<CDÊ�dr@�;*CFh
?Gdr@�?G;}e��Ôb�;}e�?A@�� ?Gdr@�EF@!hAh /~7�% #r?
CDBN?A7Ô?Gdr@�6~e�;G?GCFb�CD6~e�BN?uQTh5bue�6~e:b�CD?^Ö �jhA@!b!7:BrH � ?A7Ô;A@!b!@�CDÕ¨@!Hªe�d<CDÊ�d
;}e�?A@ /~7�%�× ;A7:Ï e�6~e�;G?GCFb�CD6~e�BN? %�@#hG9<6<687�hA@¾?Gd~e�?�e�6~e�;G?GCFb�CD6~e�BN?&hGdr7:9<EFHw>8@#e�><EF@¾?A7�;A@!b!@�CDÕn@#e�EDE



� ��� � ��� � � ��� 
 ��� � � � � 
 ��� � ��� ��� ��
 � � �

���
���
���
���

���
���
���
���

�����
�����
�����
�����

�����
�����
�����
�����

�����
�����
�����
�����

�����
�����
�����
�����

�����
�����
�����
�����

���
���
���
���

	�	�	�	�	�	
	�	�	�	�	�	
	�	�	�	�	�	
	�	�	�	�	�	
	�	�	�	�	�	
	�	�	�	�	�	
	�	�	�	�	�	


�
�
�
�
�


�
�
�
�
�


�
�
�
�
�


�
�
�
�
�


�
�
�
�
�


�
�
�
�
�


�
�
�
�
�


�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������

�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������

position flow 

audio flow  

video flow 

zone mapping

zone of VE

Agent

Participant ’P’

participant positions in zone 

low−rate position 
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Area of interest

The average data traffic received by the participants according to their capacities

participants capacity = 10
participants capacity = 50
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Area of interest

The traffic received by the participants according to their speed

zone-cut frequency = 6, V = 5
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static zone-cut, V = 50
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zone-cut frequency = 6, V = 50
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o�8MJ D 8�
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b= D ?K<58;:16L8��
� D 6S8�
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X6��
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4 6 D 8($r6z<16U6FZq= D 8;=s�aJUQM:16`_��I� ��JUQ)�*�3HIZI?KJL8;=>?KQMZb?K<�JUQ)�qVTQk<16UPCQ��|8-@^8;:�
X6zZ\H��3RT6F:�Q�� 6 Q ! <,� � $r6F:
6L8MJ D Q�� = D 6U<16 6 Q ! <zQMZ]6hQM: �CQM:16h= %\VT6U<zQ�� �C6U<O<O8�
X6U<z8;:16h<O6FZ\=(��YjZt= D 6+� QM@A@KQ ! ?AZ�
	V48;:O8�
k:O8;V D < ! 6
VI:16U<16FZ\=9= D 6 � QM:��b8;=9Q��l6L8MJ D = %aVT6SQ�� �C6U<1<O8�
X6SVI:16U<16FZ\=9?AZ7�aJUQM:16`_��I� � �~� D 6 �C6U<1<O8�
X6U<GH]<16UPiR&%
�aJUQM:16`_��I� � 8;:16k�
_�� 3QOLO�� ��V48;:>=>?KJF?AV48;Z\=>_��58��r6FZ\=��
_�	 �XGU4�
na M�� YU4HGU4��]R ��V48;:>=>?KJF?AV48;Z\= _��-8��X6UZ\=��
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_ � T��UGU4 D 46M�TXR�G M�� Y=4 GU4���R � 8��X6FZ\=N_���V48;:>=>?KJF?AV48;Z\=��

_�� ��R53 � T�M MP4LR � � 8��X6FZ\=N_���V48;:>=>?KJF?AV48;Z\=��

_ C��A3(T � T�M MP4LR � � �p8;?AZg8��X6FZ\=E_�� 8��X6FZ\=��

_ C �]3QR�G � 3SO6O�� � 8��X6FZ\=N_�� �p8;?AZ�8��X6FZ\=��

_ C �]3QR�G����]T�V � 8��X6FZ\=N_�� �p8;?AZ�8��X6FZ\=��

_ � T�YIG ���=T!GI3?M�T��UGU4 D 46M�TXR�G M�� YU4HGU4��]R ��V48;:>=>?KJF?AV48;Z\=5_���V48;:>=>?KJF?AV48;Z\=��

_ � T!GIT*M�T D	� 3(GIY ��V48;:>=>?KJF?AV48;Z\=5_���V48;:>=>?KJF?AV48;Z\=��

4 D 6FZ�
]:1<>=)6FZ\=16F:1<)?AZ�= D 6SnGo&�~= D 6SV48;:>=>?KJF?AV48;Z\=3<O6FZ]PI</8
� � 3QOLO�� ���C6U<1<O8��X6��qYj=G?K</8dHIZI?KJL8M<>=��
��
����C6U<1<O8��X6b<16FZ\=3Q��X6F:/= D 6C<>@KQ��z_�:O8;=16bV48;:>=>?KJF?AV48;Z\=3VTQk<>?A=>?KQMZ��4Q����dY[=1<):1QM@K6C?K<)=1Qf?AZ�� QM:��+= D 6
8��X6FZ\=�8;RTQMHI=�?A=1<�VI:16U<16FZ]JU6s?AZ3= D 6�nGo&�;8;Z]P/=1Q-QMRI=O8;?AZ��y:1Q�� = D 6z8��X6FZ\=�= D 6�@A?K<1=�Q	�]= D 6�nGo��C6��3RT6F:1<
<>?A=>H48;=16UP}8;:1QMHIZ]P7?A=1</@KQ\JL8;=>?KQMZ �f� D 6CV48;:>=>?KJF?AV48;Z\=!�b8#"�6FZ\=16F:3?AZ7= D 6Cnho 8;=	8fVI:16UJF?K<16b@KQ\JL8;=>?KQMZ
��= D 6%$ 8;Z]P'& JUQ\QM:1Pm?AZ48;=16U<��eQM:e?A=(�b8#" �X6F=(��:1Q�� = D 658��X6FZ\=l89<>=O8;:>=e@KQ\JL8;=>?KQMZ ��?AZC= D ?K<�JL8M<16��X?AZC= D 6
V48MJ �r6F=��a= D 6)$ 8;Z]P�& JUQ\QM:1Pm?AZ48;=16U<58;:16G6+*\H48;@T=1Q�3'�,��� D 6h?AZ�� QM:��b8;=>?KQMZWJUQMZ\=O8;?AZ]6UPf?AZf83V48MJ �X6F=z?K<
= D 6/<'8	�C6��E?A= D = D 6/?AZ��yQM:��b8;=>?KQMZi:16 �k?K<>=16F:16UP�R-"�= D 6	8��X6FZ\=1<5?AZg= D 6bu V48;:>=>?KJF?AV48;Z\=1<h@A?K<>=Lu.� 4 D 6FZ�?A=
:16UJU6F?.�r6U<58fu0/-6F@A@KQIu��C6U<O<O8��X6��I= D 6)8��X6FZ\=-JF:16L8;=16U<-8	Z]6�� 6FZ\=>:�"�?AZf?A=1<NJFHI:>:16FZ\=5V48;:>=>?KJF?AV48;Z\=1<5@A?K<1=#�
� D 6b= D 6C@K6FZ �k= D Q	�E= D 61�C6U<1<O8��X6C?K<!2�3�R-"a=16U< �yY�� D 6L8MPI6F:�� Z �fR-"a=16U< � ��
 � D 6L8MPI6F:�� Z �

R-"a=16U<���@KQ\JL8;=>?KQMZ)� Z � R-"a=16U<�� �h<16F:eY 
 � Z43 R-"a=16 ��xz8;V48MJF?A=5"+� Z63 R-"\=16!�87�@KQ�� =5"aVT6U<��	7 � 2GR-"\=16U<

� D 6�� 	 �XGU4�
na M��]YU4HGU4 ��R �9�C6U<1<O8��X6W?K<t<16FZ\=bVT6F:>?KQ\Pm?KJL8;@A@." ��=5"\VI?KJL8;@A@." QMZ]JU6�VT6F:t<16UJUQMZ]P-�CQ��X6F:
= D 6b<>@KQ��z_�:O8;=16bV48;:>=>?KJF?AV48;Z\=	VTQk<>?A=>?KQMZ:�4Q�����Yj=1<):1QM@K6C?K<)=1Q��r6U6FV ?AZ�� QM:��C6UP7= D 6t8��X6FZ\=	8;RTQMHI=3= D 6
8;VIVI:1Q#;m?.�b8;=16)VTQk<>?A=>?KQMZ�Q	��= D 69V48;:>=>?KJF?AV48;Z\=#��� D 69?AZ�� QM:��b8;=>?KQMZgJUQMZ\=O8;?AZ]6UPW?AZg8	V48MJ �r6F=N?K<L�
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�h<>?AZ �}= D ?K<�?AZ��yQM:��b8;=>?KQMZ��h= D 6�8��X6FZ\=�HIVTP]8;=16U<f= D 6p6FZ\=>:�" ?AZ ?A=1<�JFHI:>:16FZ\=fV48;:>=>?KJF?AV48;Z\=1<W@A?K<>=
JUQM:>:16U<>VTQMZ]Pm?AZ �b=1Qq= D 6/8;RTQ��X6)Y�
!�
� D H]<G= D 6	@K6FZ �k= D Q	�s= D 6!�C6U<1<'8��X63?K<�2�3bR-"a=16U<��yY�� D 6L8MPI6F:�� Z �tR-"\=16U<�� ��
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