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!"#$%&'$�—The WiSafeCar (Wireless Traffic Safety Network 
Between Cars) project aims at creating a comprehensive wireless 
communication and service platform targeting vehicular 
networks, striving to reduce accidents and traffic congestion. 
Within the frame of this project, a dynamic carpooling transport 
system was designed, reacting in real time to events and user 
transport requests. In order to allow this system to integrate 
seamlessly with other transport modes, but also to encourage 
users to use carpooling, a clearing service has been implemented 
to solve the inherent compensation issues. Both the carpooling 
system and the underlying utility services have been prototyped, 
using the Netlogo simulator, to prove not only the efficiency of 
WiSafeCar at reducing the congestion in cities; but also to 
validate the business models to be implemented and more 
precisely the clearing algorithm. 
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N,%$0&1!0&!40&-!*?,!(%'',&1,$'!*?,3!%$,!'?%$0&1!d0*?G!

9"! .8,1?,=6'41?*I%1%8,6'41*'1*H%6$424*
20&7,! d,! %''84,-! *?%*! *?,! 50$'*! '*,(! 0&! ($)90-0&1! *?,!

7%$())/0&1!',$907,!*)!%!7/0,&*!0'!*)!,&'8$,!*?%*!?,!7%&!%55)$-!*?,!
*$0(! 7)'*<! d,! &,,-! *)! 7%/78/%*,! *?,! %4)8&*! )5! 7$,-0*! *?,! 8',$!
48'*! ?%9,! 0&! ?0'! %77)8&*G! b0*?! *?,! %04! )5! ,9%/8%*0&1! *?,!
7/,%$0&1!',$907,<!($)()',-!5)$!*?,!63&%407!.%$())/0&1!23'*,4<!
0&!)$-,$!*)!1,*!%!5%0$!,'*04%*,!)5!*?,!7)'*!)5!*?,!*$0('<!d,!?%9,!
%-%(*,-!*?,!'048/%*)$!*)!)N*%0&!-%*%!$,/%*,-!*)!*?,!0-,%/!$)8*,!%!
-$09,$!7)8/-!7)9,$!0&!*,$4'!)5!*$%5507!%&-!%770-,&*'G!Z'0&1!*?,',!
$,'8/*'!d,!d0//!N,!%N/,!*)!7)4(%$,!%!&)$4%/!*$0(<!d?,$,!*$%5507!
=%4'! %$,! 7)44)&<! d0*?! %&! 0-,%/! )&,! N3! 7)4(%$0&1! *?,! *04,!
'(,&*! -8$0&1! *?,! $)8*,! %&-! *?,! -0'*%&7,! 7)9,$,-! 0&! N)*?!
'0*8%*0)&'G!

#?,! '048/%*0)&! )5! *?,! *$%&'%7*0)&! '*%$*'! d?,&! N)*?! %!
(%'',&1,$! %&-! %! -$09,$!%$$%&1,! %! *$0(G!#?,! '048/%*)$! $8&'! *?,!

!
F018$,!CG!! 2&%('?)*!)5!*?,!63&%407!.%$())/0&1!2,$907,!2048/%*)$!
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0-,%/! '0*8%*0)&! 0&! d?07?! *?,! 0*0&,$%$3! 7%/78/%*,-! N3! *?,! $)8*,!
(/%&&,$! '3'*,4!0'!7%$$0,-!)8*!d0*?)8*!($)N/,4'! '87?!%'!*$%5507!
=%4'<!%770-,&*'!)$!%&3!0&7)&9,&0,&*!'0*8%*0)&G!_&!*?0'!'048/%*0)&!
*?,! -%*%! )5! *?,! *$0(! 0'! 1%*?,$,-! %&-! *?,! 9%/8,! )5! *?,! $)8*,! 0'!
7%/78/%*,-! %77)$-0&1! *)! *?,! N8'0&,''! 4)-,/G! #?,&<! )&7,! *?,!
'3'*,4!?%'!7?,7T,-!*?,!8',$'!%$,!%N/,!*)!'%*0'53!*?,!%1$,,4,&*!
*?,!*$%&'%7*0)&!0'!1,&,$%*,-G!

#?,!',7)&-!'*,(!0'!*)!$8&!%!'048/%*0)&!d0*?!',9,$%/!$%&-)4!
,9,&*'! *?%*! 7%&! 7%8',! %/*,$%*0)&'! )&! *?,! *$0(! 1090&1! $0',! *)!
9%$0%*0)&'! )&! *?,! 9%/8,! )5! *?,! $)8*,! 7%/78/%*,-! ($,90)8'/3G! _&!
*?0'!7%',<!d?,&!*?,!*$0(!0'!50&0'?,-<!%!7)4(,&'%*0)&!*$%&'%7*0)&!
d)8/-!N,!-)&,!0&!)$-,$!*)!,&'8$,!%!7)$$,7*!7/,%$0&1!N,*d,,&!*?,!
*d)!(%$*0,'G!

_[G! QqAQ@_WQ`#"H!@Q2ZH#2!

#?,! $,'8/*'! ($,',&*,-! 0&! *?0'! ',7*0)&! 48'*! N,! 7)&'0-,$,-! %'!
0&0*0%/!7%',! '*8-0,'! *)! 7/%$053! *?,! -,'01&! ,/,4,&*'! 0&7/8-,-! 0&!
($,90)8'! ',7*0)&'G! #?,$,5)$,<! d,! -)! &)*! ($)90-,! ?,$,! %! -,,(!
*,7?&07%/!-,'7$0(*0)&!)5!*?,!'048/%*0)&'<!%'!%!5)$4%/!9%/0-%*0)&!
0'!0&!($)1$,''!d0*?!%!4)$,!$,%/0'*07!'048/%*)$G!

!" ! 9412%?6'41*+%>5=6'41*
#%N/,!__! '?)d'!?)d!*?,! ,55070,&73!)5!*?,! '3'*,4!0&7$,%','!

d0*?!*?,!0&7$,%',!)5!()(8/%*0)&!%&-<!)5!7)8$',<!d0*?!*?,!&84N,$!
)5! ()*,&*0%/! (%'',&1,$'! %&-! *?,! (,$7,&*%1,! )5! -$09,$'! d?)!
N,/)&1! *)! *?,! '3'*,4G! #?,! 7)/84&! r#$%5507! /0'*'! *?,!
(,$7,&*%1,'!)5!*$%5507!%7?0,9,-!d0*?!*?,!7%$())/0&1!',$907,G!

_*! 0'! 04()$*%&*! *)! &)*,! *?%*<! 0&! *?,! 7)&-0*0)&'! d,! ?%9,!
,9%/8%*,-!*?,!'3'*,4<!,9,&!*?)81?!*?,!,55070,&73!)5!*?,!'3'*,4!
0'! 5%9)$,-! N3! *?,! 0&7$,%',! )5! *?,! &84N,$! )5! 8',$'<! 0*! 0'!
&,7,''%$3!*)!*%T,!0&*)!%77)8&*!*?,!$%*0)!)5!8',$'! ',$9,-!N3!*?,!
'3'*,4G!#?0'!4%M0484!0'!$,%7?,-!d?,&!*?,!&84N,$!)5!-$09,$'!
0'!509,!*04,'!1$,%*,$!*?%&!*?,!&84N,$!)5!8',$'!d?,&!*?,!L^r!)5!
7%$'! *?%*! N,/)&1! *)! *?,! '3'*,4G! b,! 7)&'0-,$! *?%*! *?0'! '3'*,4!
7)8/-!?%9,!%!N011,$!04(%7*! )&! /%$1,$! ()(8/%*0)&'! *?%&!)&! *?,!
'4%//,$! )&,'G! b,! %/')! 7)&'0-,$! *?%*! *?,! (,$'0'*,&7,! )5! %!
7%$())/0&1!'3'*,4!0'!&)*!()''0N/,!d0*?)8*!*?,!0&*,1$%*0)&!)5!*?,!
(8N/07!*$%&'()$*'!',$907,'<!'0&7,!4%&3!$)8*,'!7%&&)*!N,!7)9,$,-!
-,(,&-0&1!)&/3!)&!*?,!-$09,$'!N,/)&10&1!*)!*?,!'3'*,4G!

;" ! 9$%,8'12*,1>*;5?'1%??*J4>%$*

AB! 9$%,8'12*3=%1,8'4*
#?,! 7)&'0-,$,-! 7/,%$0&1! '7,&%$0)! $,/0,'! )&! *?,! 5)//)d0&1!

?3()*?,'0'! %&-! 8&5)/-0&1! )5! ,9,&*'R! "/07,! &,,-'! *)! 1)! 5$)4!
W,*Y! *)! H8M,4N)8$1! b,-&,'-%3! %&-! '?,! d%&*'! *)! %$$09,!
N,5)$,!K%4<!+)N!%&-!.?%$/0,!d%&*!*)!1)!5$)4!+,**,4N)8$1!*)!
"$/)&<! 6%9,! d%&*'! *)! 1)! 5$)4! `%&73! *)! +$8'',/'! %&-! 48'*!
%$$09,'! N,5)$,! &))&G! "<! +<! .! %&-! 6! 8','! *?,! b02%5,.%$!
(/%*5)$4!5)$!*?,!(/%&&0&1!)5!*?,0$!*$%9,/'G!

#?,! $,7)44,&-%*0)&! '3'*,4! '811,'*'! *?,! 5)//)d0&1!
(/%&&0&1R!6!*%T,'!+!%&-!.!)&!?0'!d%3!*)!+$8'',/'k!6!%/')!*%T,'!
"! %&-! 4%T,'! %! -,*)8$! N3! H8M,4N)8$1! 5)$! ?,$G! #?,! '3'*,4!
'8N',f8,&*/3!1,&,$%*,'!',9,$%/!*$%&'%7*0)&'R!5$)4!"/07,n'!()0&*!
)5! 90,d<! "! d%'! 0&! 6n'! 7%$! 5)$! ]^T4'G! F$)4! +)Nn'! ()0&*! )5!
90,d<! +! d%'! 0&! 6n'! 7%$! 5)$! h^T4'G! F$)4! .?%$/0,n'! ()0&*! )5!
90,d<! .! d%'! 0&! 6n'! 7%$! 5)$! h^T4'G! H%'*/3! 5$)4! *?,! -$09,$s'!

()0&*!)5!90,d<!6!-$)9,!"!5)$!]^T4'<!6!-$)9,!+!5)$!h^T4'!%&-!
6!-$)9,!.!5)$!h^T4'G!

#?,! $,7)44,&-%*0)&! '3'*,4! 7)4(8*,'! *?,! )(*0484!
0*0&,$%$3!5)$!%//!(%$*070(%&*'!%&-!*?,!&84N,$!)5!'(,&*!0&!6%9,n'!
7%$G! #?,! )9,$%//! 7)'*! )5! *?,! *$0(! 0'! '(/0*! 0&! ($)()$*0)&! )5! *?,!
&84N,$! )5! T0/)4,*,$'! -)&,<! *?,! &84N,$! )5! (%'',&1,$'! 0&! *?,!
7%$<!,%7?!(%$*070(%&*!0'!0&5)$4,-! )5!*?,!(/%&&,-!7)'*!%&-!)&7,!
,9,$3)&,!%1$,,'!*?,!*$0(!7%&!'*%$*G!!

68$0&1! *?,! *$0(<!05! ')4,*?0&1! )778$'! *?%*!?%'!%! '01&0507%&*!
04(%7*!)&!%&3!(%$%4,*,$!)5!*?,!*$0(!O*$%5507!=%4<!$)%-d)$TtP<!
*?,! $,7)44,&-%*0)&! ',$907,! 7)4(8*,'! %! &,d! (/%&&0&1! *)! N,!
'8N40**,-! %1%0&! *)! *?,! 7%$())/,$! %&-! .)4(,&'%*0)&!
*$%&'%7*0)&'!%$,!0''8,-!*)!$,5/,7*!*?)',!7?%&1,'G!a&7,!*?,!*$0(!0'!
50&0'?,-<! *?,! 7/,%$0&1! ',$907,! 7?,7T'! *?%*! *?,! *$%&'%7*0)&'!
)N*%0&,-! 5$)4! %//! ()0&*! )5! 90,d'! %$,! 7)$$)N)$%*0&1G! "/')! *?,!
()''0N/,! 7)4(,&'%*0)&! *$%&'%7*0)&'! %$,! '8N',f8,&*/3! %((/0,-G!
F0&%//3<! %//! (%$*070(%&*'! %$,! 7$,-0*,-! )$! -,N0*,-! %77)$-0&1! *)!
*?,0$!$)/,!0&!*?,!*$0(G!

DB! ;5?'1%??*J4>%$?*
b,!%$,!7)&'0-,$0&1!',9,$%/!*$%&'%7*0)&!'7,&%$0)'!d?,$,!5)8$!

*3(,'! )5!%7*)$'!%$,! 0&9)/9,-R! -$09,$'<! (%'',&1,$'<! *?,! 7/,%$0&1!
?)8',! %&-! *?,! 7%$())/0&1! )(,$%*)$G! #?,! (8$()',! )5! *?,',!
'7,&%$0)'!0'!*d)5)/-G!F0$'*/3!*?,3!%04!%*!-,4)&'*$%*0&1!*?,!1))-!
58&7*0)&0&1! )5! *?,! '3'*,4!N%',-! )&! *?,! ($,90)8'/3! 4,&*0)&,-!
%7*)$'! d?0/,! 7)&'0-,$0&1! ',9,$%/! 9%/8,! 7?%0&! 8',! 7%','G!
2,7)&-/3<!*?,$,!%$,!8',-!*)!($)9,!*?%*!-3&%407!7%$())/0&1!0'!%!
90%N/,! *$%&'()$*!4)-,!%N/,! *)!04($)9,! *?,! f8%/0*3! )5! *?,!$)%-!
*$%5507!0&!%&!8$N%&!7)&*,M*G!

6,(,&-0&1! )&! *?,!N8'0&,''! 4)-,/!%&-!%'!%&! ,M%4(/,<! *?,!
7%$())/0&1! )(,$%*)$! 7)8/-! 1,*! ,0*?,$! %! 50M,-! %4)8&*! 5)$! ,%7?!
*$%&'%7*0)&! '877,''58//3! ,M,78*,-<! %! (,$7,&*%1,! )5! ,%7?!
*$%&'%7*0)&!)$!N)*?G!2040/%$/3<!*?,!7/,%$0&1!?)8',!)(,$%*)$!7)8/-!
1,*!%!4)&*?/3!5,,<!%!(,$7,&*%1,! )5! ,%7?!*$%&'%7*0)&!($)7,'',-!
)$!N)*?G!a&,! )5! *?,! 4%0&! (8$()','! )5! *?,! 04($)9,-! `,*H)1)!
'048/%*0)&! *))/!0'! *)!%//)d! *,'*0&1! ')4,! )$!%//! )5! *?,! ()''0N/,!
$,'8/*0&1!N8'0&,''!4)-,/'!N3!7?%&10&1!*?,!(%$%4,*,$'!($)90-,-!
N3! ,%7?! *$%&'%7*0)&<! *?,! *?$,'?)/-! %N)9,! d?07?! *?,!
7)4(,&'%*0)&!4,7?%&0'4!0'!*$011,$,-<!,*7G!#?8'<!*?,!'048/%*0)&!
(/%*5)$4! d0//! ?%9,! *d)! -055,$,&*!8'%1,'R! )&,! *?,! )&,! ?%&-<!0*!
d0//! ?,/(! -,4)&'*$%*0&1! *?,! ,55070,&73! )5! *?,! -3&%407!
7%$())/0&1!'3'*,4!%&-!)&!*?,!)*?,$!?%&-<!0*!d0//!N,!%!-,70'0)&!
?,/(0&1! *))/! *)! 5%70/0*%*,! &,1)*0%*0)&'! N,*d,,&! *?,! %7*)$'!
0&9)/9,-!0&!*?,!$,'8/*0&1!9%/8,!7?%0&G!

EB! 3'/5$,6'41*+%?5$6?*
b,! *,'*,-! -055,$,&*! '7,&%$0)'! d0*?! ',9,$%/! (%$%4,*,$'!%&-!

d,! '048/%*,-!*?,4!0&!N)*?!&)$4%/!%&-!0-,%/!d%3'G!@,1%$-0&1!
*?,!0-,%/!*$0(<!d,!?%9,!%''84,-!&)!*$%5507!=%4'!%&-!*?,!%N',&7,!
)5!%770-,&*'G!#?,!$,'*!)5!*?,!7)&-0*0)&'!$,4%0&,-!*?,!'%4,!%'!0&!
*?,!&)$4%/!'0*8%*0)&G!_&!*?0'!7)&*,M*<!d,!50M,-!*?,!9%/8,!)5!*?,!
%4)8&*!)5!7%$'!*?%*!N,/)&1!*)!*?,!'3'*,4!%'!*?,!L^r!)5!*?,!*)*%/!
&84N,$! )5! 7%$'! 5)$! ,%7?! '7,&%$0)G! #?,! &84N,$! )5! (%'',&1,$'!
0&'0-,!%!7%$!d%'! \!%&-!*?,! ($)N%N0/0*3! )5!%770-,&*! ,'*%N/0'?,-!
d%'!JrG!!

#?,!'0Y,!)5!*?,!4%(!%&-!*?,!-0'*$0N8*0)&!)5!*?,!/%&,'!d%'!*?,!
'%4,! 5)$! %//! *?,! '048/%*0)&'! %'! d,//! %'! *?,! )$010&! %&-!
-,'*0&%*0)&! )5! ,%7?! 7%$! %&-! (%'',&1,$G! F)$! *?,! *$%5507! /01?*'!
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F018$,!hG!! b02%5,.%$!2,$907,'!A/%*5)$4!

F018$,!\G!! b02%5,.%$!2,$907,'!A/%*5)$4!

4%&%1,4,&*! d,! 8',-! *?,! B0'*)$3I+%',-! 2,/5Ia$1%&0Y0&1!
4,*?)-!gJKiG!

_&! )$-,$! *)! )N*%0&! *?,! ,55070,&73! )5! *?,! *$%&'%7*0)&! N%',-!
N8'0&,''! 4)-,/<! d,! ?%9,! 7%/78/%*,-! *?,! (,$7,&*%1,! )5!
*$%&'%7*0)&'!d?07?!&,,-!*)!N,!7)4(,&'%*,-!%*!*?,!,&-!*?,!*$0(G!
20&7,!*?,!$,'8/*'! )5!*?,!0-,%/!%&-!&)$4%/!*$0('!%$,!?%$-/3! ,9,$!
,M%7*/3!*?,! '%4,<!d,!?%9,!%''84,-! *?%*!%!*$%&'%7*0)&!&,,-! *)!
N,!7)4(,&'%*,-!($)90-,-!*?%*!*?,!$,%/!*$0(!-055,$'!N3!4)$,!*?%&!
)&,!(,$7,&*!)5!*?,!0-,%/!)&,G!b0*?!*?0'!0&!40&-<!d,!1%*?,$!*?,!
$,'8/*'! '?)d&! 0&! #%N/,! __G! #?,! 7)/84&'! &%4,-! r#04,! %&-!
r60'*%&7,! 7)&*%0&! *?,! (,$7,&*%1,! )5! *$0('! *?%*! '%*0'50,-! *?,!
5)$,',,&!*$%&'%7*0)&!0&!*,$4'!)5!*04,!%&-!-0'*%&7,!$,'(,7*09,/3G!

#"+HQ!__G!! 2_WZH"#_a`! @Q2ZH#2!Fa@!2Q[Q@"H!. aW+_`"#_a`2!aF!
_̀AZ#! 6 "#" !

)- )45"/%-
6<-=&%#- >#/%#- >#/%#-

?/%3/7- @+05/- @A0#$&1'/- @+%&<<0'-

B- J^^! h^! K! DK<Lj! DD<jC! Dh<CK!
C- J^^! J^^! J]! Dj<D]! DD<h^! DC!
D- C^^! h^! JK! DK<K^! J^^! DC<L!
E- C^^! J^^! C]! D]<Ch! Dj<DD! DJ<\\!
F- \^^! h^! JK! DD<hj! J^^! Dh<j^!
G- \^^! K^! \K! J^^! J^^! D^!
H- \^^! JL^! hK! J^^! J^^! KD<\\!
I- \^^! \^^! K]! D]<]h! DD<LC! KL<]]!
J- L^^! J^^! hD! DK<j^! Dh<LL! DJ<K\!
BK- L^^! CL^! J^]! Dh<Kh! J^^! KL<K]!
BB- L^^! h^^! JL^! Dh<CK! DD<^]! K\<\\!
BC- L^^! L^^! JKh! DC<]K! D\<hh! KJ<]!
BD- J^^^! C^^! JJ^! ]j<Lh! DL<Ch! D^<K\!
BE- J^^^! L^^! C\]! ]C<^D! D\<^j! Kh<C]!
BF- J^^^! J^^^! \DJ! LK<^\! D]<Lh! K^<hL!

!

"'!d,!7%&!',,!0&!#%N/,!__<!5)$!%!/)d!*$%5507!/,9,/<!*?,!'3'*,4!
($)()',-! ?%'! %! ?01?! (,$5)$4%&7,! 7%8'0&1! *?%*! *?,!
7)4(,&'%*0)&!*$%&'%7*0)&<!%*!*?,! ,&-! )5!*?,!$)8*,<!0&! /,''! *?%&!
*?,! hr! )5! *?,! 7%','G! #?,',! 9%/8,'! '*%$*! *)! -055,$! d?,&! *?,!
&84N,$! )5! 7%$'! 0'! 0&7$,%',-! O',,! 5018$,'! \! %&-! hPG! b?,&! *?,!
/,9,/! )5! 7%$'! 0'! 9,$3! ?01?<! *?,$,! %$,! '01&0507%&*! 9%$0%*0)&'! 0&!
*,$4'!)5!*04,<!%&-!*?,!(,$7,&*%1,!)5!7)4(,&'%*0)&!*$%&'%7*0)&'!
$,%7?,'!9%/8,'!7/)',!*)!hCrG!_5!d,!*?0&T!)5!%!$,%/!'0*8%*0)&<!*?,!
'%4,! *?0&1! )778$'! 05! d,! 7)4(%$,! *?,! *$%5507! -8$0&1! *?,! $8'?!
?)8$!%&-!-8$0&1!*?,!&01?*G!68$0&1!*?,!$8'?!?)8$<!*?,!,'*04%*,!)5!
*?,!$01?*!7)'*!d0//!N,!4)$,!-055078/*!*)!7%/78/%*,G!#?,$,5)$,<!0&!
)$-,$! *)! ,'*04%*,! *?,! '80*%N/,! 7)'*! )5! *?,! *$0('! %&-! *)! %9)0-!
4%&3!7)4(,&'%*0)&!*$%&'%7*0)&'<!d,!7%&!*%T,!*?0'!0&5)$4%*0)&!

0&*)!%77)8&*!d?,&!7%/78/%*0&1!*?,!0&0*0%/!*$%&'%7*0)&G!

#?,!9%/8,'!'?)d&!0&!#%N/,!__!'?)d!*?%*!*?,!7/,%$0&1!',$907,!
0'! )5! ?01?! 04()$*%&7,! 0&! )$-,$! *)! 5%0$/3! 7)4(,&'%*,! %//! *?,!
%7*)$'! )5! *?,! -3&%407! 7%$())/0&1! '3'*,4G! _*! 0'! ,9,&! 8',58/! 0&!

o0-,%/p! 7%','! d?,&! *?,! &84N,$! %&-! -,&'0*3! )5! 9,?07/,'! 0'!
/040*,-<! '0&7,! *?,! %4)8&*! )5! 7)$$,7*0)&! (,$5)$4,-! 0'! /)d! N8*!
&)*! &,1/010N/,G! b?,&! *?,! -,&'0*3! )5! 7%$'! $,%7?! ?01?,$! 9%/8,'!
7/,%$0&1!',$907,!8',!N,7)4,'!4%&-%*)$3!'0&7,!1$%9,!-0'(%$0*0,'!
d)8/-!,M0'*!)*?,$d0',G!"//!0&!%//<!*?,!`,*/)1)!,&%N/,-!'048/%*)$!
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