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CONTINUOUSLY UPDATABLE virtual dropoff bus stops to the passenger - requested desti 
COMPUTER - GENERATED ROUTES WITH nation point ; electronically receiving , in real - time , during a 

CONTINUOUSLY CONFIGURABLE first time period , by the at least one specifically programmed 
VIRTUAL BUS STOPS FOR PASSENGER computer processor , via the at least one computer network , 

RIDE - SHARING OF A FLEET OF 5 current vehicle location data for a plurality of ride - sharing 
RIDE - SHARING VEHICLES AND vehicles traveling within the at least one geographic locale , 

COMPUTER TRANSPORTATION SYSTEMS where the current vehicle location data include global posi 
AND COMPUTER - IMPLEMENTED tioning system ( GPS ) data generated by at least one GPS 
METHODS FOR USE THEREOF component of at least one electronic computing device 

10 associated with each ride - sharing vehicle ; electronically 
RELATED APPLICATIONS accessing , in real - time , by the at least one specifically 

programmed computer processor , current ride - sharing data 
This application claims the priority of U . S . provisional which are representative of current routes and current virtual 

patent application U . S . Provisional Appln . No . 62 / 194 , 651 , bus stops associated with a plurality of riding passengers 
filed Jul . 20 , 2015 , entitled “ COMPUTER SYSTEMS FOR 15 who are currently riding in the plurality of ride - sharing 
DIRECTING TRANSPORTATION AND COMPUTER vehicles ; where the plurality of riding passengers includes at 
IMPLEMENTED METHODS OF USE THEREOF , ” which least one hundred riding passengers ; dynamically determin 
is incorporated herein by reference in its entirety for all ing , in real - time , by the at least one specifically programmed 
purposes . computer processor , a plurality of candidate vehicles which 

20 can pick up the particular ride - sharing requesting passenger , 
FIELD OF INVENTION where the determining of the plurality of candidate vehicles 

is based , at least in part on : the subset of candidate virtual 
In some embodiments , the present invention is related to pickup bus stops , the subset of candidate virtual dropoff bus 

continuously updatable computer - generated routes with stops , the current ride - sharing data and the current vehicle 
continuously configurable virtual bus stops for passenger 25 location data ; dynamically determining , in real - time , from 
ride - sharing of a fleet of ride - sharing vehicles and computer the plurality of candidate vehicles , by the at least one 
transportation systems and computer - implemented methods specifically programmed computer processor , 1 ) a first 
for use thereof . assigned vehicle for picking up the particular ride - sharing 

requesting passenger and 2 ) a pair of assigned virtual pickup 
BACKGROUND OF THE INVENTION 30 and dropoff bus stop tasks related to the particular ride 

sharing requesting passenger , based , at least in part , on : i ) 
Typically , ride - sharing allows people to share rides to maximizing a vehicle occupancy to be at least two ride 

their destinations . sharing passengers in the first assigned vehicle at least a 
portion of a ride of the particular ride - sharing requesting 

SUMMARY OF THE INVENTION 35 passenger , ii ) minimizing at least one of : 1 ) a first duration 
of time which each ride - sharing passenger spends in each 

In some embodiments , the present invention provides for candidate ride - sharing vehicle ; 2 ) a second duration of time 
a computer - implemented method that includes at least the which each ride - sharing passenger spends waiting for each 
following steps : electronically receiving , in real - time , by at candidate ride - sharing vehicle to arrive at a respective 
least one specifically programmed computer processor , via 40 virtual bus stop ; 3 ) a third duration of time which each 
at least one computer network , a plurality of electronic ride - sharing passenger spends walking from the passenger 
riding requests from a plurality of electronic computing requested origin point to a respective candidate virtual 
devices operated by a plurality of ride - sharing requesting pickup bus stop and from a respective candidate virtual 
passengers ; where each electronic riding request from each dropoff bus stop to the passenger - requested destination 
ride - sharing requesting passenger includes : an origin loca - 45 point ; 4 ) a fourth duration of time which each candidate 
tion data identifying a passenger - requested origin point , and ride - sharing vehicle is held up in a traffic until a respective 
a destination location data identifying a passenger - requested final virtual dropoff bus stop associated with the last ride 
destination point ; for a particular electronic riding request of sharing passenger during a particular time period ; iii ) an 
a particular ride - sharing requesting passenger : electronically order in which a pair of candidate virtual pickup and dropoff 
accessing , in real - time , by the at least one specifically 50 bus stop tasks are inserted into a route schedule of existing 
programmed computer processor , for at least one database , pickup and dropoff virtual bus stop tasks associated with 
at least one grid of virtual bus stops for at least one each candidate vehicle of the plurality of candidate vehicles ; 
geographic locale ; where each virtual bus stop corresponds dynamically generating , in real - time , by the at least one 
to a geographic location point within the at least one specifically programmed computer processor , a route pro 
geographic locale at which a particular ride - sharing request - 55 posal for the first assigned vehicle , where the route proposal 
ing passenger can be picked up or drop off by a first assigned for the first assigned vehicle includes a first updated route 
vehicle ; dynamically selecting , in real - time , by the at least schedule , formed by inserting the pair of assigned virtual 
one specifically programmed computer processor , from at pickup and dropoff bus stop tasks of the particular ride 
least one grid of virtual bus stops for the at least one sharing requesting passenger into an existing route schedule , 
geographic locale , a subset of candidate virtual pickup bus 60 including existing pickup and dropoff virtual bus stop tasks 
stops and a subset of candidate virtual dropoff bus stops associated with the first assigned vehicle ; causing to elec 
based , at least in part , on : i ) a first absolute walking distance , tronically display , in real - time , via the at least one computer 
being a distance from the passenger - requested origin point network , by the at least one specifically programmed com 
to at least one candidate virtual pickup bus stop of the subset puter processor , the assigned virtual pickup bus stop on a 
of candidate virtual pickup bus stops , and ii ) a second 65 screen of a first electronic computing device associated with 
absolute walking distance , being a distance from at least one the particular ride - sharing requesting passenger , and causing 
candidate virtual dropoff bus stop of the subset of candidate to electronically display , in real - time , via the at least one 
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computer network , by the at least one specifically pro located , iii ) an availability of at least one first additional 
grammed computer processor , the first updated route sched candidate virtual dropoff bus stop having a shorter walking 
ule on a screen of a second electronic computing device distance , and iv ) an availability of at least one second 
associated with the first assigned vehicle . additional candidate virtual dropoff bus stop having a longer 

In some embodiments , the selecting of each candidate 5 walking distance . 
virtual pickup bus stop into the subset of candidate virtual In some embodiments , the dynamically generating the 
pickup bus stops is based , at least in part , on at least one of : route proposal for the first assigned vehicle is based , at least 
i ) a first walking distance , being a distance from the pas - in part , on one of : i ) at least one existing pickup virtual bus 
senger - requested origin point to each candidate virtual stop task and at least one existing dropoff virtual bus stop 
pickup bus stop , ii ) a second walking distance , being a 10 task associated with the first assigned vehicle , ii ) a road 
distance from each candidate virtual dropoff bus stop to the speed of at least one road on which the first assigned vehicle 
passenger - requested destination point , iii ) at least one first travels or will travel , iii ) a distance of at least one route 
walking comfort condition associated with the first walking which the first assigned vehicle will travel , and iv ) a 
distance , the second walking distance , or both , iv ) at least particular demand associated with the at least one route 
one first walking safety condition associated with a first 15 which the first assigned vehicle will travel . 
walking route , being a route from the passenger - requested In some embodiments , the method can further include 
origin point to each candidate virtual pickup bus stop , v ) at steps ( s ) of : continuously tracking , in real - time , by the at 
least one passenger well - being related factor , vi , at least one least one specifically programmed computer processor , the 
passenger personal preference related to at least one of : a current vehicle location and the current ride - sharing data to 
walking distance , an expected time of arrival , a ride dura - 20 identify at least one condition which requires to re - assign the 
tion , a price , and any combination thereof , vii ) at least one pair of assigned virtual pickup and dropoff bus stop tasks 
environment related factor , viii ) a first cost assigned to each related to the particular ride - sharing requesting passenger to 
pair of a particular candidate virtual pickup bus stop and a a second assigned vehicle ; dynamically reassigning , by the 
particular candidate virtual dropoff bus stop , and ix ) any at least one specifically programmed computer processor , 
combination thereof ; and where the selecting of each can - 25 the assigned virtual pickup bus stop task from the first 
didate virtual dropoff bus stop into the subset of candidate assigned vehicle to the second assigned vehicle ; dynami 
virtual dropoff bus stops is based , at least in part , on at least cally revising , by the at least one specifically programmed 
one of : i ) the first walking distance , the second walking computer processor , the first updated route schedule of the 
distance , or both , ii ) the sum of the first walking distance and first assigned vehicle to obtain a first revised updated route 
the second walking distance , iii ) the at least one walking 30 schedule , by removing the pair of assigned virtual pickup 
comfort condition , iv ) at least one second walking safety and dropoff bus stop tasks related to the particular ride 
condition associated with a second walking route , being a sharing requesting passenger ; dynamically revising , by the 
route from each candidate virtual dropoff bus stop to the at least one specifically programmed computer processor , a 
passenger - requested destination point , v ) the at least one second updated route schedule of the second assigned 
passenger well - being related factor , vi ) the at least one 35 vehicle to add a second pair of assigned virtual pickup and 
passenger personal preference , vii ) the at least one environ dropoff bus stop tasks related to the particular ride - sharing 
ment related factor , viii ) the first cost assigned to each pair requesting passenger ; causing to electronically display , in 
of the particular candidate virtual pickup bus stop and the real - time , via the at least one computer network , by the at 
particular candidate virtual dropoff bus stop , and ix ) any least one specifically programmed computer processor , the 
combination thereof . 40 first revised updated route schedule on the screen of the 

In some embodiments , the cost assigned to each pair of electronic computing device associated with the first 
the particular candidate virtual pickup bus stop and the assigned vehicle ; and causing to electronically display , in 
particular candidate virtual dropoff bus stop is based , at least real - time , via the at least one computer network , by the at 
in part on at least one cost related to at least one ride segment least one specifically programmed computer processor , the 
passing through an area associated with a particular demand . 45 second updated route schedule on a screen of an electronic 

In some embodiments , the first absolute walking distance computing device associated with the second assigned 
is a first reasonable walking distance ; where the second vehicle . 
absolute walking distance is a second reasonable walking I n some embodiments , the method can further include 
distance ; and where the method further includes : dynami - step ( s ) of : generating , by the at least one specifically pro 
cally determining , by the at least one specifically pro - 50 grammed computer processor , the at least one grid of virtual 
grammed computer processor , the first reasonable walking bus stops for at least one geographic locale ; where each 
distance based , at least in part , on at least one of : i ) the virtual bus stop corresponds to a geographic location point 
distance from the passenger - requested origin point to the at within the at least one geographic locale at which at least one 
least one candidate virtual pickup bus stop , ii ) a direction of passenger can be picked up or drop off by at least one 
travel of a road on which the at least one candidate virtual 55 vehicle ; electronically receiving , by the at least one specifi 
pickup bus stop is located , iii ) an availability of at least one cally programmed computer processor , via the at least one 
first additional candidate virtual pickup bus stop having a computer network , human - readable location identifying 
shorter walking distance , and iv ) an availability of at least data for uniquely identify each geographic location point 
one second additional candidate virtual pickup bus stop corresponding to each virtual bus stop in the grid of virtual 
having a longer walking distance ; and dynamically deter - 60 bus stops , electronically associating , by the at least one 
mining , by the at least one specifically programmed com - specifically programmed computer processor , the human 
puter processor , the second reasonable walking distance readable location identifying data to each geographic loca 
based , at least in part , on at least one of : i ) the distance from tion point corresponding to each virtual bus stop in the grid 
at least one candidate virtual dropoff bus stop of the subset of virtual bus stops ; and electronically storing , by the at least 
of candidate virtual dropoff bus stops to the passenger - 65 one specifically programmed computer processor , the grid of 
requested destination point , ii ) a direction of travel of a road virtual bus stops with the human - readable location identi 
on which the at least one candidate virtual dropoff stop is fying data in the at least one database . 
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In some embodiments , the geographic location point is passenger - requested origin point , and a destination location 
along at least one main road of the at least one geographic data identifying a passenger - requested destination point ; for 
locale . a particular electronic riding request of a particular ride 

In some embodiments , the method can further include sharing requesting passenger : electronically accessing , in 
steps ( s ) of : generating , by the at least one specifically 5 real - time , by the at least one specifically programmed com 
programmed computer processor , demand - point tasks puter processor , for at least one database , at least one grid of 
based , at least in part , on one of : current ride - sharing virtual bus stops for at least one geographic locale ; where 
demand data within the at least one geographic locale , and each virtual bus stop corresponds to a geographic location 
historic ride - sharing demand data within the at least one point within the at least one geographic locale at which a 
geographic locale ; dynamically assigning , by the at least one 10 particular ride - sharing requesting passenger can be picked 
specifically programmed computer processor , at least one up or drop off by a first assigned vehicle ; dynamically 
demand - point task assigned to the first assigned vehicle ; and selecting , in real - time , by the at least one specifically 
where the dynamically determining the first assigned vehicle programmed computer processor , from at least one grid of 
and the pair of assigned virtual pickup and dropoff bus stop virtual bus stops for the at least one geographic locale , a 
tasks related to the particular ride - sharing requesting pas - 15 subset of candidate virtual pickup bus stops and a subset of 
senger is further based , at least in part , on the at least one candidate virtual dropoff bus stops based , at least in part , on : 
demand - point task . i ) a first absolute walking distance , being a distance from the 

In some embodiments , the current demand data includes passenger - requested origin point to at least one candidate 
data regarding at least one of : i ) a first current ride - sharing virtual pickup bus stop of the subset of candidate virtual 
demand in a vicinity of the passenger - requested origin point , 20 pickup bus stops , and ii ) a second absolute walking distance , 
and ii ) a second current ride - sharing demand in a vicinity of being a distance from at least one candidate virtual dropoff 
the passenger - requested destination point . bus stop of the subset of candidate virtual dropoff bus stops 

In some embodiments , each respective reasonable walk to the passenger - requested destination point ; electronically 
ing distance is in the range of 100 - 300 meters . receiving , in real - time , during a first time period , by the at 

In some embodiments , the dynamically determining the 25 least one specifically programmed computer processor , via 
first assigned vehicle and the pair of assigned virtual pickup the at least one computer network , current vehicle location 
and dropoff bus stop tasks related to the particular ride - data for a plurality of ride - sharing vehicles traveling within 
sharing requesting passenger is further based , at least in part , the at least one geographic locale , where the current vehicle 
on minimizing an additional walking distance , and where location data include global positioning system ( GPS ) data 
the additional walking distance is in the range of 0 - 200 30 generated by at least one GPS component of at least one 
meters . electronic computing device associated with each ride 

In some embodiments , each respective absolute walking sharing vehicle ; electronically accessing , in real - time , by the 
distance is in the range of 200 - 500 meters . In some embodi - at least one specifically programmed computer processor , 
ments , the dynamically determining the first assigned current ride - sharing data which are representative of current 
vehicle and the pair of assigned virtual pickup and dropoff 35 routes and current virtual bus stops associated with a plu 
bus stop tasks related to the particular ride - sharing request - rality of riding passengers who are currently riding in the 
ing passenger is further based , at least in part , on avoiding plurality of ride - sharing vehicles ; where the plurality of 
exceeding at least one of : i ) a fifth duration of time by which riding passengers includes at least one hundred riding pas 
a ride duration of each ride - sharing passenger in each sengers ; dynamically determining , in real - time , by the at 
candidate ride - sharing vehicle is increased due to the addi - 40 least one specifically programmed computer processor , a 
tion of the ride - sharing requesting passenger in the existing plurality of candidate vehicles which can pick up the par 
route schedule of such candidate ride - sharing vehicle , ii ) a ticular ride - sharing requesting passenger , where the deter 
detour distance by which a ride distance for each ride - mining of the plurality of candidate vehicles is based , at least 
sharing passenger in each candidate ride - sharing vehicle is in part on : the subset of candidate virtual pickup bus stops , 
increased due to the addition of the ride - sharing requesting 45 the subset of candidate virtual dropoff bus stops , the current 
passenger in the existing route schedule of such candidate ride - sharing data and the current vehicle location data ; 
ride - sharing vehicle . In some embodiments , the fifth dura - dynamically determining , in real - time , from the plurality of 
tion of time is in the range of 0 . 5 - 15 minutes , and where the candidate vehicles , by the at least one specifically pro 
detour distance is in the range of 100 - 1000 meters . grammed computer processor , 1 ) a first assigned vehicle for 

In some embodiments , the present invention provides a 50 picking up the particular ride - sharing requesting passenger 
computer - implemented transportation system which can and 2 ) a pair of assigned virtual pickup and dropoff bus stop 
include at least the following components : at least one tasks related to the particular ride - sharing requesting pas 
specialized computer machine , including : a non - transient senger , based , at least in part , on : i ) maximizing a vehicle 
memory , electronically storing particular computer execut occupancy to be at least two ride - sharing passengers in the 
able program code ; and at least one computer processor 55 first assigned vehicle at least a portion of a ride of the 
which , when executing the particular program code , particular ride - sharing requesting passenger , ii ) minimizing 
becomes at least one specifically programmed computer at least one of : 1 ) a first duration of time which each 
processor of the at least one specialized computer machine ride - sharing passenger spends in each candidate ride - sharing 
of the computer - implemented transportation system that is vehicle ; 2 ) a second duration of time which each ride 
configured to perform at least the following operations : 60 sharing passenger spends waiting for each candidate ride 
electronically receiving , in real - time , by at least one spe - sharing vehicle to arrive at a respective virtual bus stop ; 3 ) 
cifically programmed computer processor , via at least one a third duration of time which each ride - sharing passenger 
computer network , a plurality of electronic riding requests spends walking from the passenger - requested origin point to 
from a plurality of electronic computing devices operated by a respective candidate virtual pickup bus stop and from a 
a plurality of ride - sharing requesting passengers ; where each 65 respective candidate virtual dropoff bus stop to the passen 
electronic riding request from each ride - sharing requesting ger - requested destination point ; 4 ) a fourth duration of time 
passenger includes : an origin location data identifying a which each candidate ride - sharing vehicle is held up in a 
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up 

traffic until a respective final virtual dropoff bus stop asso as described below , various embodiments of the invention 
ciated with the last ride - sharing passenger during a particu - may be readily combined , without departing from the scope 
lar time period ; iii ) an order in which a pair of candidate or spirit of the invention . 
virtual pickup and dropoff bus stop tasks are inserted into a In addition , as used herein , the term “ or ” is an inclusive 
route schedule of existing pickup and dropoff virtual bus 5 “ or ” operator , and is equivalent to the term “ and / or , " unless 
stop tasks associated with each candidate vehicle of the the context clearly dictates otherwise . The term “ based on ” 
plurality of candidate vehicles ; dynamically generating , in is not exclusive and allows for being based on additional 
real - time , by the at least one specifically programmed com - factors not described , unless the context clearly dictates 
puter processor , a route proposal for the first assigned otherwise . In addition , throughout the specification , the 
vehicle , where the route proposal for the first assigned 10 meaning of “ a ” , “ an ” , and “ the ” include plural references . 
vehicle includes a first updated route schedule , formed by The meaning of “ in ” includes “ in ” and “ on ” . 
inserting the pair of assigned virtual pickup and dropoff bus I t is understood that at least one aspect / functionality of 
stop tasks of the particular ride - sharing requesting passenger various embodiments described herein can be performed in 
into an existing route schedule , including existing pickup real - time and / or dynamically . As used herein , the term 
and dropoff virtual bus stop tasks associated with the first 15 “ real - time ” is directed to an event / action that can occur 
assigned vehicle ; causing to electronically display , in real - instantaneously or almost instantaneously in time when 
time , via the at least one computer network , by the at least another event / action has occurred . In some embodiments , 
one specifically programmed computer processor , the the terms “ instantaneous , ” “ instantaneously , ” “ instantly , ” 
assigned virtual pickup bus stop on a screen of a first and " in real time ” refer to a condition where a time differ 
electronic computing device associated with the particular 20 ence between a first time when a search request is transmit 
ride - sharing requesting passenger , and causing to electroni ted and a second time when a response to the request is 
cally display , in real - time , via the at least one computer received is no more than 20 seconds . In some embodiments , 
network , by the at least one specifically programmed com the time difference between the request and the response is 
puter processor , the first updated route schedule on a screen between less than 1 second and tens of seconds . 
of a second electronic computing device associated with the 25 As used herein , the term “ dynamic ( ly ) " means that events 
first assigned vehicle . and / or actions can be triggered and / or occur without any 

human intervention . In some embodiments , events and / or 
BRIEF DESCRIPTION OF THE DRAWINGS actions in accordance with the present invention can be in 

real - time and / or based on a predetermined periodicity of at 
The present invention can be further explained with 30 least one of : nanosecond , several nanoseconds , millisecond , 

reference to the attached drawings , wherein like structures several milliseconds , second , several seconds , minute , sev 
are referred to by like numerals throughout the several eral minutes , hourly , several hours , daily , several days , 
views . The drawings shown are not necessarily to scale , with weekly , monthly , etc . 
emphasis instead generally being placed upon illustrating I n some embodiments , the exemplary computer transpor 
the principles of the present invention . Therefore , specific 35 tation system ( s ) of the present invention can include the use 
structural and functional details disclosed herein are not to of electronic mobile devices ( e . g . , smartphones , etc . ) of 
be interpreted as limiting , but merely as a representative passengers and server ( s ) in the distributed network environ 
basis for teaching one skilled in the art to variously employ ment , communicating over a suitable data communication 
the present invention . network ( e . g . , the Internet , etc . ) and utilizing at least one 

FIGS . 1 - 4 illustrate certain exemplary computer architec - 40 suitable data communication protocol ( e . g . , IPX / SPX , X . 25 , 
ture in accordance with some principles of some embodi AX . 25 , AppleTalk , TCP / IP ( e . g . , HTTP ) , etc . ) . In some 
ments of the present invention . embodiments , a plurality of passengers can be , but is not 

FIGS . 5 - 7 illustrate certain aspects of some embodiments limited to , at least 100 passengers ( e . g . , but not limited to , 
of the present invention . 100 - 999 passengers ) , at least 1 , 000 passengers ( e . g . , but not 

45 limited to , 1 , 000 - 9 , 999 passengers ) , at least 10 , 000 passen 
DETAILED DESCRIPTION OF THE gers ( e . g . , but not limited to , 10 , 000 - 99 , 999 passengers ) , at 

INVENTION least 100 , 000 passengers ( e . g . , but not limited to , 100 , 000 
999 , 999 passengers ) , at least 1 , 000 , 000 passengers ( e . g . , but 

Among those benefits and innovations that have been not limited to , 1 , 000 , 000 - 9 , 999 , 999 passengers ) , at least 
disclosed , other objects and advantages of this invention will 50 10 , 000 , 000 passengers ( e . g . , but not limited to , 10 , 000 , 000 
become apparent from the following description taken in 99 , 999 , 999 passengers ) , at least 100 , 000 , 000 passengers 
conjunction with the accompanying figures . Detailed ( e . g . , but not limited to , 100 , 000 , 000 - 999 , 999 , 999 passen 
embodiments of the present invention are disclosed herein ; gers ) , at least 1 , 000 , 000 , 000 passengers ( e . g . , but not limited 
however , it is to be understood that the disclosed embodi - to , 1 , 000 , 000 , 000 - 10 , 000 , 000 , 000 passengers ) . 
ments are merely illustrative of the invention that may be 55 In some embodiments , the present invention includes 
embodied in various forms . In addition , each of the computer transportation systems configured to use of a grid 
examples given in connection with the various embodiments of so - called “ virtual bus - stops ” . As used herein , the term 
of the invention is intended to be illustrative , and not “ virtual bus stop ” is a location selected by the exemplary 
restrictive . computer transportation system ( s ) of the present invention , 

Throughout the specification and claims , the following 60 as being safe for at least one passenger pickup ( i . e . , the 
terms take the meanings explicitly associated herein , unless location to which passenger ( s ) being directed to go to be 
the context clearly dictates otherwise . The phrases " in one picked up by a designated vehicle ( e . g . , bus , van , car , etc . ) ) 
embodiment ” and “ in some embodiments ” as used herein do and / or at least one passenger dropoff . In some embodiments , 
not necessarily refer to the same embodiment ( s ) , though it the exemplary computer transportation system ( s ) of the 
may . Furthermore , the phrases “ in another embodiment ” and 65 present invention are configured to communicate with at 
“ in some other embodiments ” as used herein do not neces - least one driver and at least one passenger , where the 
sarily refer to a different embodiment , although it may . Thus , communication can be delivered to the at least one driver by 
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use of at least one first graphical user interface ( GUI ) available vehicle . In some embodiments , assigning a ride to 
displayed by a computing device of the driver ( e . g . , smart an available vehicle includes at least one of the following 
phone ) , and / or where the communication can be delivered to activities : ( 1 ) determining a virtual bus stop for the new 
the at least one passenger by use of at least one second GUI passenger ' s pickup , within reasonable walking range of the 
at a computing device of the passenger ( e . g . , smartphone ) . In 5 passenger - requested point of origin , ( 2 ) determining a vir 
some embodiments , the exemplary computer transportation tual bus stop for the new passenger ' s drop off , within 
systems of the present invention are configured to determine reasonable walking range of the passenger - requested desti 
in which virtual bus - stops should passengers board and / or nation , ( 3 ) adjusting the drop off points for passengers 
disembark , and thus , not requiring passengers to board assigned to a vehicle , where the drop off points may only be 
and / or disembark at locations predetermined by a typical bus 10 adjusted and where pickup points are unchangeable once the 
schedule ( e . g . , a schedule of M7 bus operated in Manhattan , exemplary computer transportation system delivers the 
N . Y . ) . pickup point to the passenger ) , ( 4 ) determining an order of 

In some embodiments , the exemplary computer transpor - pickups and drop offs , ( 5 ) determining a route between 
tation systems of the present invention are further configured pickup and drop off points , or any combination thereof . 
to determine which of the virtual bus - stops among the grid 15 In some embodiments , the computer transportation sys 
of virtual bus - stops are candidate for boarding and / or dis - tems of present invention are configured to determine each 
embarking based on at least one of virtual bus stop of a plurality of virtual bus stops of a 

walking distance required with respect to specified origin vehicle ' s ( e . g . , but not limited to , a car , a van , a trolley , a bus , 
and / or etc . ) route , where each virtual bus stop is within a " reason 

destination of the request , and / or 20 able walking distance ” of the passenger - requested origin 
the sum of the pickup and drop - off walking distances , point and / or destination point . As used herein , the terms 

and / or “ reasonable walking distance ” and “ reasonable walk ” refer 
route considerations such as uncomfortableness when interchangeably to : ( 1 ) a distance between a passenger ' s 

climbing / getting down stairs , crossing bridges / tunnels designated origin point and a virtual bus stop , ( 2 ) a direction 
or any other route segments which may be regarded as 25 of travel of the road on which the requested destination point 
less comfortable for walking , and / or is located ( e . g . , but not limited to , a passenger standing on 

specific origin and destination locations that may impose a road opposite the direction of travel may be more ame 
limitations on maximal walking distances such as iso nable to walking than a passenger standing on a road in the 
lated neighborhoods , and / or direction of travel ) , ( 3 ) identifying additional pickup and / or 

passengers ' related factors such as , but not limited to , 30 drop off points ( i . e . , pickup and / or drop off virtual bus 
disability , age dependence , and / or stops ) , which may correspond to shorter walking distance , 

personal or global preferences such as , but not limited to , thus causing other pickup and / or drop off points to be less 
walking distance , expected time of arrival , ride dura - amenable . 
tion , price , and their dependence on factors such as Exemplary Calculations of the Reasonable Walk 
weather and or precipitation , 35 As used herein , the term " absolute walk ” refers to an 

any combination thereof . actual walking distance to a virtual bus stop , which can be 
In some embodiments , the exemplary computer transpor - calculated for example by a map containing walking paths in 

tation systems of the present invention are further configured a digital form or through geometrical measures such as 
to choose a single boarding virtual bus - stop and / or single Euclidian distance or , for example , but not limited to , 
disembarking virtual bus - stop ( where the later may not be 40 Manhattan ( L1 ) distance . 
presented to passenger as it is not essential for rider - driver As used herein , the term “ additional walk , " as used 
coordination , thus leaving more flexibility to change disem - herein , refers to an amount of “ unnecessary ” walking to a 
barking virtual bus - stops at a later stage during ride ) , where virtual bus stop , i . e . , the distance beyond the distance to the 
the chosen boarding virtual bus - stop and / or disembarking nearest natural relevant alternative . 
bus - stop are based on at least one of : 45 In some embodiments , a reasonable walk can range from , 

costs assigned to boarding - disembarking virtual bus - stop e . g . , but not limited to , 1 - 300 meters . In some embodiments , 
pairs , a reasonable walk can range from , e . g . , but not limited to , 

their insertion order along already assigned boarding and 1 - 250 meters . In some embodiments , a reasonable walk can 
disembarking virtual bus - stops tasks ( due to existing range from , e . g . , but not limited to , 1 - 200 meters . In some 
passengers in vehicle or passengers that were already 50 embodiments , a reasonable walk can range from , e . g . , but 
assigned to vehicle ) , and not limited to , 1 - 150 meters . In some embodiments , a 

any combination thereof . reasonable walk can range from , e . g . , but not limited to , 
In some embodiments , costs may include one or more of : 1 - 100 meters . In some embodiments , a reasonable walk can 
duration each passenger spends in the vehicle , range from , e . g . , but not limited to , 1 - 50 meters . In some 
duration each passenger spends waiting for assigned 55 embodiments , a reasonable walk can range from , e . g . , but 

vehicle to arrive at the designated virtual bus stop , not limited to , 50 - 300 meters . In some embodiments , a 
duration each passenger spends walking from origin to reasonable walk can range from , e . g . , but not limited to , 

pick - up and from drop - off to destination , 100 - 300 meters . In some embodiments , a reasonable walk 
duration in which vehicle is held up ( e . g . , until final can range from , e . g . , but not limited to , 150 - 300 meters . In 

drop - off ) , 60 some embodiments , a reasonable walk can range from , e . g . , 
costs related to ride segments in low - demand areas ( e . g . but not limited to , 200 - 300 meters . In some embodiments , a 

highways ) , and reasonable walk can range from , e . g . , but not limited to , 
any combination thereof . 250 - 300 meters . In some embodiments , a reasonable walk 
In some embodiments , the present invention includes can range from , e . g . , but not limited to , 50 - 250 meters . In 

computer transportation systems configured to identify a 65 some embodiments , a reasonable walk can range from , e . g . , 
passenger - requested ride , where the exemplary computer but not limited to , 100 - 200 meters . 
transportation systems are configured to assign the ride to an Example of an Absolute Walk and an Additional Walk 
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In some embodiments , if the absolute walk to a first such that the sum of the absolute walk and the additional 
virtual bus stop is 200 meters , but there is a second virtual walk has a maximum length of 360 m ( this rules implies the 
bus stop at 50 meters , the first virtual bus stop has an previous two rules ) . 
additional walk of 150 meters ( i . e . , 200 meters - 50 In some embodiments , the computer transportation sys 
meters = 150 meters ) . 5 tems of present invention are configured to determine the 

Exemplary Rule ( s ) Utilized in Determining Virtual Bus reasonable walking distance based , at least in part , on the 
Stops absolute walk and the additional walk . 

For example , in an embodiment of the exemplary com The exemplary rules should not be deemed limiting and 
puter transportation system of the present invention , the other similarly suitable rules are being contemplated ; more 

10 over , not all rules but some rules can be utilized to determine exemplary rule ( s ) utilized in determining virtual bus stops locations of virtual bus stops . For example , boarding virtual are provided below . bus - stops can be treated the same as disembarking virtual In some embodiments , for example , pickup and drop - off bus - stop , where only points on suitably directed main roads virtual bus stops can be regarded as natural virtual bus stops can be natural but - stops , and riders are more amenable to 
if they are along main roads . For example , the computer 15 walking when there ' s no natural point nearby . 
transportation systems of present invention are configured to Examples Using the Rules : 
recognize directed main roads based on “ natural ” and / or The following examples of some embodiments of the 
" nearest ” criteria . For example , riders can be more amenable exemplary computer transportation system of the present 
to walking when there would be no natural point ( e . g . , an invention are based on using the exemplary computer trans 
existing main road ( e . g . , a central street in a town ) ) nearby . 20 portation system in Manhattan , N . Y . , U . S . A . However , these 
In some embodiment , pickup and dropoff virtual bus stops examples are illustrative and not restrictive , and may be 
can be in the general direction of the ride , along main roads applied to any city or community . 
( i . e . , a major road for any form of motor transport , ( e . g . , 1 . Origin on 46th and 10th , Going Uptown : 
avenues in Manhattan , N . Y . ) ) . In some embodiments , drop For example , in an embodiment of the exemplary com 
off virtual bus stops can be in any direction , and any road 25 puter transportation system of the present invention , since 
( except for example dead ends ) . In some embodiments , 10th Avenue goes uptown , there ' s a virtual bus stop near the 
drop - offs that are on main roads along the rides direction can origin ( 0 - 40 m , depending on exact point of origin ) . 11th 
be counted as “ nearest ” for the purpose of determining the Avenue is 270 m away from 10th , and can also be used for 

uptown pickups . However , the " additional walk ” to 11th is additional walk of other alternatives . 
In some embodiments , pick - up virtual but stops can be can be 30 calculated relative to the walk to the nearest virtual bus stop 

also along cross streets and or on main roads against ride ( on 10th ) , and is above 180 m , so 11th Avenue would not be 
considered in this example . A 1 - 2 block walk is allowed direction . An exemplary embodiment of the present inven along 10th if the car ' s route requires it ( at 80 m per block , tion may allow for pick - ups which are not along the direc it ' s less than 180 m of additional walk ) . tion of ride in accordance with the detouring effect and / or 28 35 2 . Origin on 80th and 1st , Going Downtown : increased wait time they impose on existing riders and / or For example , in an embodiment of the exemplary com 

riders that are already assigned to the same vehicle . Conse puter transportation system of the present invention , 1st 
quently , a particular vehicle can pick - up passengers during Avenue goes uptown , so virtual bus stops along 1st avenue 
the same ride at the same or different points : along main are not considered for rides going downtown . This means 
road ( s ) in the direction of the ride , along cross - street ( s ) , and 40 that the nearest virtual bus stops are on York and 2nd ( 220 
on points which are not the direction of ride ( e . g . , opposite m and 235 m from 1st , respectively ) . These are within the 
side of a main road ) . 360 m limit . They ' re also within the 180 m additional walk 

In some embodiments , the computer transportation sys - limit , since there ' s no closer virtual bus stop . The additional 
tems of present invention are configured such that the walk for York is 0 m ( it ' s the nearest stop ) and the additional 
absolute walk has a length of 50 - 500 meters ( m ) . In some 45 walk for 2nd is 15 m ( because it ' s 15 m more than York ) . 
embodiments , the computer transportation systems of pres . Thus , both York and 2nd would be considered . 
ent invention are configured such that the absolute walk has 3 . Origin on 80th and Madison , Going Downtown : 
a length of 300 - 400 m . In some embodiments , the computer For example , in an embodiment of the exemplary com 
transportation systems of present invention are configured puter transportation system of the present invention , again , 
such that the absolute walk has a maximum length of 360 m . 50 Madison itself is not considered , because it ' s going uptown . 

In some embodiments , the computer transportation sys - 5th and Park ( both 150 m away ) are the nearest relevant 
tems of present invention are configured such that the virtual bus stops , and are considered . Lexington is 160 m 
additional walk has a length of 0 - 400 meters ( m ) . In some beyond park . The absolute walk is 310 m ( which falls within 
embodiments , the computer transportation systems of pres - the rules in this example ) . The additional walk is 160 m 
ent invention are configured such that the additional walk 55 ( which falls within the rules in this example ) . However , the 
has a length of 150 - 250 m . In some embodiments , the sum of the two measures is 460 m , which is over 360 m , so 
computer transportation systems of present invention are Lexington is not considered . Since passengers already are 
configured such that the additional walk has a maximum walking a block to the next avenue , they will not need to 
length of 180 m . walk yet another " unnecessary ” block . 

In some embodiments , the computer transportation sys - 60 4 . Destination on 80th and 1st , Coming from Uptown : 
tems of present invention are configured such that the sum In an embodiment of the exemplary computer transpor 
of the absolute walk and the additional walk has a length of tation system of the present invention , the following 
50 - 900 m . In some embodiments , the computer transporta - example is similar to example # 2 ; however , virtual bus stops 
tion systems of present invention are configured such that on 1st Avenue ( against the ride direction ) and virtual bus 
the sum of the absolute walk and the additional walk has a 65 stops on 80th ( not a main road ) would also be considered as 
length of 300 - 400 m . In some embodiments , the computer such constraints may not be applicable to drop - offs . How 
transportation systems of present invention are configured ever , these “ secondary ” options would not count when 
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14 
figuring the additional walk of other points . This means that configured to dynamically filter candidate vehicle ( s ) to 
the primary points on York and 2nd ( 220 m and 235 m away ) include only those vehicles in which one or more of the 
would also be considered . The passenger would be brought following conditions apply : 
home ( coming from uptown , making a detour back to 1st ) if distance to requested origin shorter than a threshold ( e . g . , 
possible , but the passenger would walk from 2nd or York if 5 but not limited to 1 km , 2 km , 3 km , 4 km , etc . ) ; 
there are further dropoffs downtown . expected time of arrival to a virtual but - stop closest to the 
An Illustrative Example of Determining a Reasonable origin is less than a threshold ( e . g . , but not limited to 5 , 

Passenger Route 10 , 15 , 20 minutes etc . ) ; 
In some embodiments , the present invention includes a number of candidate vehicles do not exceed a threshold 

computer transportation systems configured to determine a 10 ( e . g . , but not limited to 10 , 50 , 100 , 150 , 250 , 500 
reasonable route from origin and destination locations . In vehicles etc . ) ; 
some embodiments , an evaluation of a route to determine if location ( s ) where the ordering of candidate vehicle ( s ) 
the route is a reasonable route includes : ( 1 ) time , where time are / is based on a distance and / or expected time of 
of the route is measured as about the same amount of time arrival ( ETA ) . 
as the direct route ( e . g . , but not limited to , 5 % , 10 % , 15 % , 15 In some embodiments of the current invention , the com 
or 20 % etc . longer in duration than the direct route ) and / or puter transportation systems of present invention are con 
( 2 ) geometry , where the route increases only slightly ( e . g . figured to dynamically assign a single vehicle among the 
but not limited to , by 50 m , 100 m , 150 m , 200 m , etc . ) candidate vehicles or among all vehicles to a passenger 
geometrical detour ( s ) ( e . g . , but not limited to , traveling request , based on , but not limited on , at least one of : costs 
north 200 m and then traveling back south again , leading a 20 associated with boarding at virtual but - stops , costs associ 
200 m * 2 = 400 m overall geometrical detour ) . For example , ated with disembarking at virtual bus - stops , and a possible 
depending on traffic , a route that travels back and forth may ordering with respect to existing tasks . In some embodi 
still be shorter in duration than a geometrically direct route . ments of the current invention , the vehicle assigned to a 

In some embodiments , the present invention includes request is the one with minimal associated cost , and / or 
computer transportation systems employing at least one 25 minimal suggested ETA , and / or minimal associated ride 
routing algorithm which takes into account data from at least duration , to each an / or all passengers , and any combination 
one of offline or real - time traffic data from at least one of thereof . In some embodiment of the current invention , the 
external electronic data sources and / or internal data gener - computer transportation systems of present invention are 
ated by the exemplary computerized transporting system of configured to dynamically determine the vehicle to be 
the present invention based on , for example but not limited 30 assigned to a request according to at least one of : 
to , a speed of vehicles being controlled . passenger ' s preference ( s ) such as , but not limited to , ride 

In some embodiments of the current invention , the com duration , ETA , price , etc . ; 
puter transportation systems of present invention are con maximum expected contribution to vehicle ' s profitability ; 
figured to determine , in real - time , a vehicle route by a time maximal expected profitability associated with request ; 
duration and an overall distance , such that a speed - based 35 minimal cost , and 
geometrical detour would not be preferred , if such detour any combination thereof etc . 
results in only a slightly shorter expected duration of the trip . For example , in a scenario when the exemplary computer 

In some embodiments of the current invention , the com - transportation system of present invention determines the 
puter transportation systems of present invention are con presence of a vehicle supply constraint , the exemplary 
figured to dynamically determine , in real time , the passenger 40 computer transportation system of present invention is con 
route with the continuously updatable virtual bus stops by a figured to assign a vehicle according to maximum expected 
combination of time duration and demand factors . For profitability associated with request , while otherwise , 
example , a routing through high demand areas can be vehicle is chosen according to minimal cost . 
preferred . In some embodiments of the current invention , the Exemplary Calculations for Meeting a Future Demand 
computer transportation systems of present invention are 45 In some embodiments , the exemplary computer transpor 
configured to dynamically determine , in real time , the pas - tation systems of the present invention are configured to 
senger route with the continuously updatable virtual bus assign a plurality of passengers ( e . g . , 2 , 3 , 4 , 5 , 6 , etc . ) to a 
stops by utilizing a combination of time duration and vehicle by : selecting routes between virtual bus stops , where 
demand factors . For example , the computer transportation the virtual bus stops pass through at least one high demand 
systems of present invention are configured to account for 50 area ( s ) , and where the exemplary computer transportation 
the demand only in case when vehicle ( s ) is ( are ) partially systems of the present invention create “ demand - point 
occupied tasks " , which are a plurality of points on a map , where each 

In some embodiments of the current invention , the com point of the plurality of points has a designated preference 
puter transportation systems of present invention are con level , determined as detailed below , and where a distribution 
figured to dynamically determine , in real time , the passenger 55 of ( i ) the plurality of points and ( ii ) the preference level of 
route with the continuously updatable virtual bus stops by a each of the plurality of points is based on a demand model , 
combination of time duration , demand , and toll routes as detailed below . 
factors , such that routing through toll routes is not preferred In some embodiments , the exemplary computer transpor 
unless it saves significant cost overall , and / or routing tation systems of the present invention are configured to 
through toll routes is preferred only in case driver and / or 60 assign a plurality of passengers ( e . g . , 2 , 3 , 4 , 5 , 6 , 7 , 8 , etc . ) 
passengers acceptance . to a vehicle to meet future demand , by : delivering instruc 

In some embodiments , the exemplary computer transpor - tions to each passenger of a plurality of passengers to travel 
tation systems of the present invention are further configured a reasonable walking distance to a high demand area , where 
to assign a vehicle , among the vehicles connected to the each vehicle of a plurality of vehicles move to a plurality of 
computer transportation system , to a ride requested by a 65 high demand areas ( e . g . , but not limited to , instructing each 
passenger . In some embodiments of the current invention , vehicle of a plurality of vehicles to move to an area close to 
the computer transportation systems of present invention are each vehicle ' s current location ) , and spreading vehicles out 
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between different high demand areas , in proportion to the are ignored , and the exemplary computer transportation 
demand in each high demand area . systems deliver instructions for the vehicle to travel the 
Demand Point Tasks : Explanations and Illustrative fastest route or according to combination of time and 

Examples duration . 
As used herein , “ Demand points ” refer to sets of points 5 The exemplary usage of demand - tasks should not be 

through which every ride in a certain area ( i . e . , demand area ) deemed limiting and other similarly suitable demand - based 
would have to pass . routing methods may be used . For example , demand costs 

For example , in an embodiment of the exemplary com - may be added on each road and the routing algorithm may 
puter transportation system of the present invention , every calculate possible routes based on any combination of 
ride going uptown from below 50th to above 50th cross st . 10 duration , distance , and / or demand . 
in Manhattan , would have to cross 50th somewhere . This Exemplary Algorithmic Calculations 
means that a set of demand points just below 50th is created , In some embodiments , the transportation methods of the 
on each uptown - bound avenue ( 1st , 3rd , Park , Madison , 6th , present invention include : routing calculations to identify 
8th , 10th , West End ) . Whenever an uptown ride needs to the fastest route from A to B on a map by determining routes 
cross 50th , a " demand - point task ” is added to the car , in 15 between a plurality of possible virtual bus stops for a 
addition to the pickup and drop - off tasks for the various plurality of passengers transported by a plurality of vehicles , 
passengers . This demand - point task is invisible to the driver , where the calculation can result in between 100 - 100 , 000 
but might affect routing choices . The demand - point task has routing queries per calculation ( e . g . , but not limited to , 
several locations at which it can be resolved . In this 1 , 000 ; 5 , 000 ; 10 , 000 , etc . ) , and where routing calculation is 
example , the demand - point task could be resolved in any of 20 calculated in real - time ( e . g . , from nanoseconds to 20 sec 
the 8 uptown avenues , just below 50th . When the route for o nds ; from microseconds to 20 seconds , from milliseconds 
the car is built or modified , the exemplary computer trans - to 20 seconds ; from 1 second to 20 seconds ) . 
portation systems are configured to determine which of In some embodiments , the transportation methods include 
those locations the car will pass through . defining a set of points on the map ( e . g . , but not limited to , 

For example , in an embodiment of the exemplary com - 25 10 points , 100 points , 1 , 000 points , etc . ) , between which the 
puter transportation system of the present invention , since routes are pre - calculated and stored ( e . g . , the driving times 
the demand - point task needs to be resolved at one of the for each of the routes ) . In some embodiments , the passenger 
designated locations , the demand - point task prevents a route entered points are calculated by : ( i ) using stored points from 
that goes around those locations . For example , when driving the set , ( ii ) calculating the driving time , and ( iii ) adjusting 
a Midtown pickup to an Upper East Side ( UES ) dropoff , the 30 for the determined point . In some embodiments , each point 
Franklin D . Roosevelt East River ( FDR ) Drive will not be of a set of points is a location reference having at least one 
used , as that prevents any further pickups for that car . identifying characteristic ( e . g . , but not limited to , gas sta 
Having to cross 50th ( and some other streets ) in a location tions , museums , restaurants , hotels , schools , theaters , etc . ) 
from the designated set ( which does not include FDR ) In some embodiments , the transportation methods of the 
prevents an FDR route from being built . In some embodi - 35 present invention further include a selection calculation , 
ments of the current invention , the computer transportation where the selection calculation is performed by utilizing at 
systems of present invention are configured to ignore the least one algorithm , and where the at least one algorithm 
demand - point tasks in cases when the vehicle occupancy is solves complex problems by recursively solving smaller 
at least at a certain number ( e . g . , but not limited to , 1 , 2 , 3 , problems of the same type , such as , but not limited to , 
etc . passengers present in the vehicle and / or e . g . , but not 40 routing and virtual but - stop and demand - point tasks selec 
limited to , 0 , 1 , 2 , 3 , etc . empty seats are available ) . For tion discussed herein . 
example , in case of Manhattan , NYC , the exemplary com - In some embodiments , the transportation methods of the 
puter transportation systems of present invention can be present invention further include vehicle filtering to improve 
configured to allow the routing through the FDR would be performance times , where the vehicle filtering includes 
allowed if there would be a sufficient number ( exceeding a 45 performing a preliminary calculation regarding each vehicle 
pre - determined number ) of passengers inside the vehicle . of a plurality of vehicles , and filter each vehicle of a plurality 

In some embodiments , each possible location for the of vehicles based on the geometrical correspondence 
demand - point task is assigned a cost based on the demand between each vehicle ' s existing route and the new passenger 
For example , in the evening commute , there is increased request . In some embodiments , this initial calculation does 
demand from Midtown to UES , but that demand is centered 50 not include the particulars of the road map or the distribution 
around central Midtown ( Park , Madison , and to a less extent of virtual bus stops . In some embodiments , only vehicles 
6th and 3rd ) . There is a smaller demand ( i . e . , fewer passen - that pass this initial calculation ( i . e . , filtering ) are considered 
gers that compared to , e . g . , but not limited to , Midtown ) in for assignment . 
the peripheral avenues ( 1st , 8th , 10th , 11th ) . In this case , the FIG . 5 is a diagram illustrating an embodiment of the 
exemplary computer transportation systems are configured 55 exemplary computer transportation system of the present 
to assign passengers located at the central avenues low costs , invention , showing virtual bus stops . FIG . 6 is a diagram 
while the passengers located at the peripheral avenues would illustrating an embodiment of the exemplary computer trans 
be assigned higher costs . portation system of the present invention , showing expected 

In some embodiments , when the exemplary algorithm demand driven routing using demand - tasks . 
calculates the possible routes , demand costs are taken into 60 Examples of Virtual Bus Stops 
account , penalizing the peripheral avenues . For example , a Table 1 illustrates an exemplary grid of virtual bus stops 
route through a central avenue would have a higher likeli - determined in accordance with principles of the present 
hood of being chosen , even if the peripheral avenue is a few invention discussed herein . 
minutes faster ( as long as the central avenue is compatible Exemplary Dynamic Pre - Generation of Virtual Bus Stops 
with the pickups and drop - offs for that car ) . 65 In some embodiments of the exemplary computer trans 

In some embodiments , when a car is full ( so further portation systems of the present invention , each virtual bus 
demand is irrelevant ) or close to be full , demand point tasks stop of a plurality of virtual bus stops is dynamically put at 
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the beginning of every block , right after and / or right before ends . In some embodiments , a drop - off virtual bus stop can 
a particular intersection and / or at the middle of a block . In safely be chosen that is convenient for a passenger , even if 
some embodiments , the beginning of the block is used rather it is not as accessible in general . In some embodiments , 
than the end of the block , because this gives the driver time when additional passengers are added to the car , the drop - off 
to switch lanes after leaving the stop ( based on the driver ' s 5 of existing passengers may be dynamically adjusted in 
route from the stop ) . In some embodiments , virtual bus stops real - time to different virtual bus stop ( s ) , according to , for 
on all roads are used , except e . g . , but not limited to , dead example but not limited to , the best associated cost . 
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In some embodiments of the exemplary computer trans - 4 . any combination thereof . 
portation systems of the present invention , after virtual bus 55 Illustrative Examples of Spatial Detour Prevention 
stops are dynamically generated according to the above In some embodiments , the exemplary computer transpor 
rules , the exemplary computer transportation systems can be tation systems are configured to communicate a route to a 
configured to allow administrators of the exemplary com - passenger and / or driver by using , for example but not 
puter transportation systems of the present invention to : limited to , via an electronic device having a specifically 

1 . change and / or remove " bad " stops ( no stopping , or no 60 programmed graphical user interface ( GUI ) . In some 
convenient access to sidewalk ) ; example , the detour instruction can be present in the form of : 

2 . on one - way roads , identify stops that need to be moved text , graphical signs , audio sounds , being juxtaposed over 
to left side of street ( because of bus lanes , sidewalk and / or embedded in a map of a related geographic area , and 
access , etc . ) ; any combination thereof . In some cases , the route may 

3 . add business information or additional useful informa - 65 contain detour instruction ( s ) ( e . g . , go east , and then back 
tion that would help drivers and passengers identify the west ) . For example , a detoured route with updated virtual 
correct rendezvous ; and bus stop ( s ) can be generated by the exemplary computer 
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transportation system of the present invention after deter - the first pickup , each with an associated walking distance . 
mining , utilizing the at least one routing algorithm that the After pickup , the exemplary computer transportation system 
detoured route would be sufficiently faster due to traffic over is configured to choose between 3 possible designated 
an original route , for example but not limited to , when using demand - points , each with its own evaluation based on 
a longer route through a highway . 5 expected demand . The exemplary computer transportation 

For example , a detoured route with updated virtual bus system is configured then to choose between 2 possible 
stop ( s ) can be generated by the exemplary computer trans virtual bus stops for another pickup , 2 possible virtual bus portation system of the present invention after determining , stops for the first passenger ' s drop - off , and finally 3 possible utilizing the at least one routing algorithm that a detour is stops for the second passenger ' s drop - off . In this example , needed for another passenger to be picked up or dropped off 10 11 there are at least 3x3x2x2x3 = 108 possible real - time selec in the same vehicle . tions , which translate into making selection among at least In some embodiments , the exemplary computer transpor 108 possible routes . tation systems is configured not to avoid routing which 
includes detour for any of the two reasons above , but to Illustrative Examples of Cost Function 
avoid passenger aggravation . geometrical detours can be 15 In some embodiments , the exemplary computer transpor 
limited to 50 - 1000 m . In some embodiments , the geometri tation systems of the present invention are configured to 
cal detours can be limited to 350 - 450 m . In some embodi - dynamically calculate and select , utilizing the exemplary 
ments , the geometrical detours can be limited to a maximum dynamic route - virtual bus stop selection algorithm of the 
length of 400 m ( e . g . , one short avenue block , or two street present invention , a route that minimizes a cost function 
blocks ( back and forth ) in Manhattan , N . Y . City ) . 20 accounting for at least one of the following factors : 

In some embodiments , the exemplary computer transpor 1 . Duration each passenger spends in the car ; 
tation system of the present invention can be configured to 2 . Duration each passenger spends waiting ; 
dynamically determine , in real - time , the fastest route that 3 . Duration each passenger spends walking from origin to 
serves multiple passengers while observing spatial detour pickup and from drop - off to destination ; 
limits by utilizing , but not limited to , at least one of the 25 4 . Duration in which car is held up ( i . e . , until final 
following four steps : drop - off ) ; 

1 . Identify reasonable pickup and or drop - off virtual bus 5 . Cost of chosen demand point ( higher cost for low stops for at least a subset of passengers on the vehicle demand ) ; and or assigned to be picked up by vehicle ; 6 . Any combination thereof . 2 . Pre - filtering : for each task ( pickup or dropoff ) , remove 30 Table 2 provides an illustrative computer script which can all stops that would cause an excessive detour ( at this be utilized to specifically configure the exemplary computer point , a virtual bus - stop is only removed from consid transportation system of the present invention to dynami eration if it necessarily causes a detour ( no matter 
which bus - stops are selected for other tasks ) ) ; cally calculate and select , in real time , an updatable route 

3 . Use at least one routing algorithm of the present 35 . having a plurality of virtual bus stops . For example , the 
invention described herein to calculate a route using illustrative computer script of Table 2 is configured to 

consider up to 15 demand - point tasks ( including multiple virtual bus - stops that survived steps 1 and 2 ; and 
4 . Verify that final route causes no excessive detour for sets of demand points ) with more than 10 possible locations 

any passengers . for some of the demand - point tasks , which can result in 
Illustrative Examples of Dynamic Route Selection with 40 more than a billion possible routes . For example , the illus 

Virtual Bus Stops Assignment trative computer script of Table 2 is configured to compute 
In some embodiments , given a list of pickup and drop off the cost for the best sub - route ending in a particular location 

tasks , the calculated virtual bus stop for each task is selected in a particular layer is computed , after the best sub - routes 
by the exemplary computer transportation system . ending at each location in the previous layer are known . 

FIG . 7 illustrates an embodiment of the dynamic route - 45 
virtual bus stop selection algorithm being executed by the TABLE 2 
exemplary computer transportation system of the present 

for task in task _ list : invention . For example , as FIG . 7 illustrates , the exemplary for location in task : 
dynamic route - virtual bus stop selection algorithm which is min _ route _ cost = infinity 
configured to select among a plurality of potential alterna - 50 for prev _ location in task . previous : 

route _ cost = prev _ location . route _ cost tives for each virtual bus stop ( e . g . , Pickup # 1 , Pickup # 2 , + driving _ time ( prev _ location , location ) Droppoff # 1 , Dropoff # 2 ) to be assigned to passenger ( s ) who * driving _ weight ( task ) 
already requested the service and , in addition , to also select + location . cost 
among a plurality of potential “ demand point ” at least one if route _ cost < min route _ cost : 

min _ route _ cost = route _ cost “ demand point ” task that the vehicle would need to perform . 55 location . back _ reference = previous location 
The columns correspond to one possible location ( virtual final _ location = min ( last _ task , key = route _ cost ) 
bus stop , or demand - point ) . Each task has a cost associated route = [ final _ location ] 
with it , based on how much walking is required ( for a pickup while route [ 0 ] . back _ reference is not null : 
or drop - off ) or how much demand is expected at that point route . insert ( 0 , route [ 0 ] . back _ reference ) 
( for a demand point ) . Each arrow represents a potential route 60 
from a possible location for one bus - stop or demand - point In one example , to figure out the calculated route ending 
task , to a possible location for the next but - stop or demand in a particular location of a particular task , the exemplary 
point task . Each arrow has a cost associated with it , based on computer transportation system is configured to go over all 
the driving time , and based on the number of passengers that locations for the previous task . And , since the exemplary 
are affected by that drive ( on board the car , or waiting for it ) . 65 computer transportation system is configured to go over 

FIG . 7 further illustrates starting from the car ' s current tasks in order , the best route ending in each of these previous 
location , then choosing from 3 possible virtual bus stops for locations would be computed . 
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In some embodiments , for each previous location , the limited to email , Short Message Service ( SMS ) , Multimedia 

exemplary computer transportation system is configured to Message Service ( MMS ) , instant messaging ( IM ) , internet 
take the cost for previous location ' s calculated route , add the relay chat ( IRC ) , mIRC , Jabber , and the like or a Proprietary 
driving time from the previous location to the current protocol . 
location ( weighted by the number of passengers affected by 5 In embodiments , network 105 may be configured to 
it ) , add the cost ( walking / demand ) for the new location , and couple one computing device to another computing device 
get the route cost for the new location . to enable them to communicate . In some embodiments , 

In some embodiments , taking the calculated cost out of all network 105 may be enabled to employ any form of com options for previous locations , the exemplary computer puter readable media for communicating information from transportation system is configured to get the final best cost 10 one electronic device to another . Also , in embodiments , for a route ending in the current location . The exemplary network 105 may include a wireless interface , and / or a wired computer transportation system is configured to do this for interface , such as the Internet , in addition to local area each location in the current layer , and proceed to the next 
networks ( LANs ) , wide area networks ( WANs ) , direct con layer . 

Illustrative Operating Environments 5nections , such as through a universal serial bus ( USB ) port , 
FIG . 1 illustrates one embodiment of an environment in other forms of computer - readable media , or any combina 

which the exemplary computer transportation system of the on system of the tion thereof . In embodiments , on an interconnected set of 
present invention may operate . However , not all of these LANs , including those based on differing architectures and 
components may be required to practice the invention , and protocols , a router may act as a link between LANs , enabling 
variations in the arrangement and type of the components 20 messages to be sent from one to another . 
may be made without departing from the spirit or scope of Also , in some embodiments , communication links within 
the invention . In some embodiments , the inventive system LANs typically include twisted wire pair or coaxial cable , 
and method may include a large number of members and / or while communication links between networks may utilize 
concurrent transactions . In other embodiments , the inventive analog telephone lines , full or fractional dedicated digital 
system and method are based on a scalable computer and 25 lines including T1 , T2 , T3 , and T4 , Integrated Services 
network architecture that incorporates various strategies for Digital Networks ( ISDNs ) , Digital Subscriber Lines ( DSLS ) , 
assessing the data , caching , searching , and database connec - wireless links including satellite links , or other communi 
tion pooling . An example of the scalable architecture is an cations links known to those skilled in the art . Furthermore , 
architecture that is capable of operating multiple servers . in some embodiments , remote computers and other related 

In embodiments , members of the exemplary computer 30 electronic devices could be remotely connected to either 
transportation system of the present invention 102 - 104 LANs or WANs via a modem and temporary telephone link . 
include virtually any computing device capable of receiving In essence , in some embodiments , network 105 includes any 
and sending a message over a network , such as network 105 , communication method by which information may travel 
to and from another computing device , such as servers 106 between client devices 102 - 104 , and servers 106 and 107 . 
and 107 , each other , and the like . In embodiments , the set of 35 FIG . 2 shows another exemplary embodiment of the 
such devices includes devices that typically connect using a computer and network architecture that supports the com 
wired communications medium such as personal computers , puter transportation methods and computer transportation 
multiprocessor systems , microprocessor - based or program - systems of the instant invention . In some embodiments , the 
mable consumer electronics , network PCs , and the like . In member devices 202a , 202b thru 202n shown each at least 
embodiments , the set of such devices also includes devices 40 includes a computer - readable medium , such as a random 
that typically connect using a wireless communications access memory ( RAM ) 208 coupled to a processor 210 or 
medium such as cell phones , smart phones , pagers , walkie FLASH memory . In some embodiments , the processor 210 
talkies , radio frequency ( RF ) devices , infrared ( IR ) devices , may execute computer - executable program instructions 
CBs , integrated devices combining one or more of the stored in memory 208 . In some embodiments , such proces 
preceding devices , or virtually any mobile device , and the 45 sors comprise a microprocessor , an ASIC , and state 
like . Similarly , in embodiments , client devices 102 - 104 are machines . In some embodiments , such processors comprise , 
any device that is capable of connecting using a wired or or may be in communication with , media , for example 
wireless communication medium such as a PDA , POCKET computer - readable media , which stores instructions that , 
PC , wearable computer , and any other device that is when executed by the processor , cause the processor to 
equipped to communicate over a wired and / or wireless 50 perform the steps described herein . Embodiments of com 
communication medium . puter - readable media may include , but are not limited to , an 

In embodiments , each member device within member electronic , optical , magnetic , or other storage or transmis 
devices 102 - 104 may include a browser application that is sion device capable of providing a processor , such as the 
configured to receive and to send web pages , and the like . In processor 210 of client 2020 , with computer - readable 
embodiments , the browser application may be configured to 55 instructions . In some embodiments , other examples of suit 
receive and display graphics , text , multimedia , and the like , able media may include , but are not limited to , a floppy disk , 
employing virtually any web based language , including , but CD - ROM , DVD , magnetic disk , memory chip , ROM , 
not limited to Standard Generalized Markup Language RAM , an ASIC , a configured processor , all optical media , all 
( SMGL ) , such as HyperText Markup Language ( HTML ) , a magnetic tape or other magnetic media , or any other medium 
wireless application protocol ( WAP ) , a Handheld Device 60 from which a computer processor can read instructions . 
Markup Language ( HDML ) , such as Wireless Markup Lan Also , various other forms of computer - readable media may 
guage ( WML ) , WMLScript , XML , JavaScript , and the like . transmit or carry instructions to a computer , including a 
In embodiments , programming may include either Java , router , private or public network , or other transmission 
. Net , QT , C , C + + or other suitable programming language . device or channel , both wired and wireless . In some embodi 

In embodiments , member devices 102 - 104 may be further 65 ments , the instructions may comprise code from any com 
configured to receive a message from another computing puter - programming language , including , for example , C , 
device employing another mechanism , including , but not C + + , Visual Basic , Java , Python , Perl , and JavaScript . 
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In some embodiments , member devices 202a - n may also communicate . In some embodiments , NFC could include a 
comprise a number of external or internal devices such as a set of short - range wireless technologies , typically requiring 
mouse , a CD - ROM , DVD , a keyboard , a display , or other a distance of 10 cm or less . 
input or output devices . Examples of client devices 202a - n In some embodiments , NFC may operate at 13 . 56 MHz 
may be personal computers , digital assistants , personal 5 on ISO / IEC 18000 - 3 air interface and at rates ranging from 
digital assistants , cellular phones , mobile phones , smart 106 kbit / s to 424 kbit / s . In some embodiments , NFC can 
phones , pagers , digital tablets , laptop computers , Internet involve an initiator and a target ; the initiator actively gen 
appliances , and other processor - based devices . In general , a erates an RF field that can power a passive target . In some 
client device 202a may be any type of processor - based embodiment , this can enable NFC targets to take very simple 
platform that is connected to a network 206 and that interacts 10 form factors such as tags , stickers , key fobs , or cards that do 
with one or more application programs . Client devices not require batteries . In some embodiments , NFC peer - to 
202a - n may operate on any operating system capable of peer communication can be conducted when a plurality of 
supporting a browser or browser - enabled application , such NFC - enable devices within close proximity of each other . 
as MicrosoftTM , WindowsTM , or Linux . The client devices For purposes of the instant description , the terms “ cloud , " 
202a - n shown may include , for example , personal comput - 15 “ Internet cloud , " " cloud computing , " " cloud architecture , ” 
ers executing a browser application program such as Micro - and similar terms correspond to at least one of the following : 
soft Corporation ' s Internet ExplorerTM , Apple Computer , ( 1 ) a large number of computers connected through a 
Inc . ' s SafariTM , Mozilla Firefox , and Opera . Through the real - time communication network ( e . g . , Internet ) ; ( 2 ) pro 
client devices 202a - n , users , 212a - n communicate over the viding the ability to run a program or application on many 
network 206 with each other and with other systems and 20 connected computers ( e . g . , physical machines , virtual 
devices coupled to the network 206 . As shown in FIG . 2 , machines ( VMs ) at the same time ; ( 3 ) network - based 
server devices 204 and 213 may be also coupled to the services , which appear to be provided by real server hard 
network 206 . In an embodiment of the present invention , ware , and are in fact served up by virtual hardware ( e . g . , 
one or more clients can be a mobile client . virtual servers ) , simulated by software running on one or 

In some embodiments , the term " mobile electronic 25 more real machines ( e . g . , allowing to be moved around and 
device ” may refer to any portable electronic device that may scaled up ( or down ) on the fly without affecting the end 
or may not be enabled with location tracking functionality . user ) . In some embodiments , the inventive computer trans 
For example , a mobile electronic device can include , but is portation system offers / manages the cloud computing / archi 
not limited to , a mobile phone , Personal Digital Assistant tecture as , but not limiting to : infrastructure a service ( IaaS ) , 
( PDA ) , BlackberryTM , Pager , Smartphone , or any other 30 platform as a service ( PaaS ) , and software as a service 
reasonable mobile electronic device . For ease , at times the ( SaaS ) . FIGS . 3 and 4 illustrate schematics of exemplary 
above variations are not listed or are only partially listed , implementations of the cloud computing / architecture . 
this is in no way meant to be a limitation . Of note , the embodiments described herein may , of 

In some embodiments , the terms “ proximity detection , ” course , be implemented using any appropriate computer 
" locating , " " location data , " " location information , ” and 35 transportation system hardware and / or computer transpor 
" location tracking ” as used herein may refer to any form of tation system software . In this regard , those of ordinary skill 
location tracking technology or locating method that can be in the art are well versed in the type of computer hardware 
used to provide a location of a mobile electronic device , that may be used ( e . g . , a mainframe , a mini - computer , a 
such as , but not limited to , at least one of location informa personal computer ( “ PC ” ) , a network ( e . g . , an intranet 
tion manually input by a user , such as , but not limited to 40 and / or the internet ) ) , the type of computer programming 
entering the city , town , municipality , zip code , area code , techniques that may be used ( e . g . , object oriented program 
cross streets , or by any other reasonable entry to determine ming ) , and the type of computer programming languages 
a geographical area ; Global Positions Systems ( GPS ) ; GPS that may be used ( e . g . , C + + , Basic , AJAX , Javascript ) . The 
accessed using BluetoothTM ; GPS accessed using any rea - aforementioned examples are , of course , illustrative and not 
sonable form of wireless and / or non - wireless communica - 45 restrictive . 
tion ; WiFiTM server location data ; BluetoothTM based loca - In some embodiments , the present invention provides for 
tion data ; triangulation such as , but not limited to , network a computer - implemented method that includes at least the 
based triangulation , WiFiTM server information based trian - following steps : electronically receiving , in real - time , by at 
gulation , BluetoothTM server information based triangula - least one specifically programmed computer processor , via 
tion ; Cell Identification based triangulation , Enhanced Cell 50 at least one computer network , a plurality of electronic 
Identification based triangulation , Uplink - Time difference of riding requests from a plurality of electronic computing 
arrival ( U - TDOA ) based triangulation , Time of arrival devices operated by a plurality of ride - sharing requesting 
( TOA ) based triangulation , Angle of arrival ( AOA ) based passengers ; where each electronic riding request from each 
triangulation ; techniques and systems using a geographic ride - sharing requesting passenger includes : an origin loca 
coordinate system such as , but not limited to , longitudinal 55 tion data identifying a passenger - requested origin point , and 
and latitudinal based , geodesic height based , cartesian coor a destination location data identifying a passenger - requested 
dinates based ; Radio Frequency Identification such as , but destination point ; for a particular electronic riding request of 
not limited to , Long range RFID , Short range RFID ; using a particular ride - sharing requesting passenger : electronically 
any form of RFID tag such as , but not limited to active RFID accessing , in real - time , by the at least one specifically 
tags , passive RFID tags , battery assisted passive RFID tags ; 60 programmed computer processor , for at least one database , 
or any other reasonable way to determine location . For ease , at least one grid of virtual bus stops for at least one 
at times the above variations are not listed or are only geographic locale ; where each virtual bus stop corresponds 
partially listed , this is in no way meant to be a limitation to a geographic location point within the at least one 

In some embodiments , near - field wireless communication geographic locale at which a particular ride - sharing request 
( NFC ) can represent a short - range wireless communications 65 ing passenger can be picked up or drop off by a first assigned 
technology in which NFC - enabled devices are " swiped , " vehicle ; dynamically selecting , in real - time , by the at least 
" bumped , ” “ tap ” or otherwise moved in close proximity to one specifically programmed computer processor , from at 
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least one grid of virtual bus stops for the at least one sharing requesting passenger into an existing route schedule , 
geographic locale , a subset of candidate virtual pickup bus including existing pickup and dropoff virtual bus stop tasks 
stops and a subset of candidate virtual dropoff bus stops associated with the first assigned vehicle ; causing to elec 
based , at least in part , on : i ) a first absolute walking distance , tronically display , in real - time , via the at least one computer 
being a distance from the passenger - requested origin point 5 network , by the at least one specifically programmed com 
to at least one candidate virtual pickup bus stop of the subset puter processor , the assigned virtual pickup bus stop on a 
of candidate virtual pickup bus stops , and ii ) a second screen of a first electronic computing device associated with 
absolute walking distance , being a distance from at least one the particular ride - sharing requesting passenger ; and causing 
candidate virtual dropoff bus stop of the subset of candidate to electronically display , in real - time , via the at least one 
virtual dropoff bus stops to the passenger - requested desti - 10 computer network , by the at least one specifically pro 
nation point ; electronically receiving , in real - time , during a grammed computer processor , the first updated route sched 
first time period , by the at least one specifically programmed u le on a screen of a second electronic computing device 
computer processor , via the at least one computer network , associated with the first assigned vehicle . 
current vehicle location data for a plurality of ride - sharing I n some embodiments , the selecting of each candidate 
vehicles traveling within the at least one geographic locale , 15 virtual pickup bus stop into the subset of candidate virtual 
where the current vehicle location data include global posi - pickup bus stops is based , at least in part , on at least one of : 
tioning system ( GPS ) data generated by at least one GPS i ) a first walking distance , being a distance from the pas 
component of at least one electronic computing device senger - requested origin point to each candidate virtual 
associated with each ride - sharing vehicle ; electronically pickup bus stop , ii ) a second walking distance , being a 
accessing , in real - time , by the at least one specifically 20 distance from each candidate virtual dropoff bus stop to the 
programmed computer processor , current ride - sharing data passenger - requested destination point , iii ) at least one first 
which are representative of current routes and current virtual walking comfort condition associated with the first walking 
bus stops associated with a plurality of riding passengers distance , the second walking distance , or both , iv ) at least 
who are currently riding in the plurality of ride - sharing one first walking safety condition associated with a first 
vehicles ; where the plurality of riding passengers includes at 25 walking route , being a route from the passenger - requested 
least one hundred riding passengers ; dynamically determin - origin point to each candidate virtual pickup bus stop , v ) at 
ing , in real - time , by the at least one specifically programmed least one passenger well - being related factor , vi , at least one 
computer processor , a plurality of candidate vehicles which passenger personal preference related to at least one of : a 
can pick up the particular ride - sharing requesting passenger , walking distance , an expected time of arrival , a ride dura 
where the determining of the plurality of candidate vehicles 30 tion , a price , and any combination thereof , vii ) at least one 
is based , at least in part on : the subset of candidate virtual environment related factor , viii ) a first cost assigned to each 
pickup bus stops , the subset of candidate virtual dropoff bus pair of a particular candidate virtual pickup bus stop and a 
stops , the current ride - sharing data and the current vehicle particular candidate virtual dropoff bus stop , and ix ) any 
location data ; dynamically determining , in real - time , from combination thereof ; and where the selecting of each can 
the plurality of candidate vehicles , by the at least one 35 didate virtual dropoff bus stop into the subset of candidate 
specifically programmed computer processor , 1 ) a first virtual dropoff bus stops is based , at least in part , on at least 
assigned vehicle for picking up the particular ride - sharing one of : i ) the first walking distance , the second walking 
requesting passenger and 2 ) a pair of assigned virtual pickup distance , or both , ii ) the sum of the first walking distance and 
and dropoff bus stop tasks related to the particular ride - the second walking distance , iii ) the at least one walking 
sharing requesting passenger , based , at least in part , on : i ) 40 comfort condition , iv ) at least one second walking safety 
maximizing a vehicle occupancy to be at least two ride condition associated with a second walking route , being a 
sharing passengers in the first assigned vehicle at least a route from each candidate virtual dropoff bus stop to the 
portion of a ride of the particular ride - sharing requesting passenger - requested destination point , v ) the at least one 
passenger , ii ) minimizing at least one of : 1 ) a first duration passenger well - being related factor , vi ) the at least one 
of time which each ride - sharing passenger spends in each 45 passenger personal preference , vii ) the at least one environ 
candidate ride - sharing vehicle ; 2 ) a second duration of time ment related factor , viii ) the first cost assigned to each pair 
which each ride - sharing passenger spends waiting for each of the particular candidate virtual pickup bus stop and the 
candidate ride - sharing vehicle to arrive at a respective particular candidate virtual dropoff bus stop , and ix ) any 
virtual bus stop ; 3 ) a third duration of time which each combination thereof . 
ride - sharing passenger spends walking from the passenger - 50 In some embodiments , the cost assigned to each pair of 
requested origin point to a respective candidate virtual the particular candidate virtual pickup bus stop and the 
pickup bus stop and from a respective candidate virtual particular candidate virtual dropoff bus stop is based , at least 
dropoff bus stop to the passenger - requested destination in part on at least one cost related to at least one ride segment 
point ; 4 ) a fourth duration of time which each candidate passing through an area associated with a particular demand . 
ride - sharing vehicle is held up in a traffic until a respective 55 In some embodiments , the first absolute walking distance 
final virtual dropoff bus stop associated with the last ride - is a first reasonable walking distance ; where the second 
sharing passenger during a particular time period ; iii ) an absolute walking distance is a second reasonable walking 
order in which a pair of candidate virtual pickup and dropoff distance ; and where the method further includes : dynami 
bus stop tasks are inserted into a route schedule of existing cally determining , by the at least one specifically pro 
pickup and dropoff virtual bus stop tasks associated with 60 grammed computer processor , the first reasonable walking 
each candidate vehicle of the plurality of candidate vehicles ; distance based , at least in part , on at least one of : i ) the 
dynamically generating , in real - time , by the at least one distance from the passenger - requested origin point to the at 
specifically programmed computer processor , a route pro least one candidate virtual pickup bus stop , ii ) a direction of 
posal for the first assigned vehicle , where the route proposal travel of a road on which the at least one candidate virtual 
for the first assigned vehicle includes a first updated route 65 pickup bus stop is located , iii ) an availability of at least one 
schedule , formed by inserting the pair of assigned virtual first additional candidate virtual pickup bus stop having a 
pickup and dropoff bus stop tasks of the particular ride shorter walking distance , and iv ) an availability of at least 
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one second additional candidate virtual pickup bus stop corresponding to each virtual bus stop in the grid of virtual 
having a longer walking distance ; and dynamically deter bus stops ; electronically associating , by the at least one 
mining , by the at least one specifically programmed com - specifically programmed computer processor , the human 
puter processor , the second reasonable walking distance readable location identifying data to each geographic loca 
based , at least in part , on at least one of : i ) the distance from 5 tion point corresponding to each virtual bus stop in the grid 
at least one candidate virtual dropoff bus stop of the subset of virtual bus stops ; and electronically storing , by the at least 
of candidate virtual dropoff bus stops to the passenger - one specifically programmed computer processor , the grid of 
requested destination point , ii ) a direction of travel of a road virtual bus stops with the human - readable location identi 
on which the at least one candidate virtual dropoff stop is fying data in the at least one database . 
located , iii ) an availability of at least one first additional 10 In some embodiments , the geographic location point is 
candidate virtual dropoff bus stop having a shorter walking along at least one main road of the at least one geographic 
distance , and iv ) an availability of at least one second locale . 
additional candidate virtual dropoff bus stop having a longer In some embodiments , the method can further include 
walking distance . steps ( s ) of : generating , by the at least one specifically 

In some embodiments , the dynamically generating the 15 programmed computer processor , demand - point tasks 
route proposal for the first assigned vehicle is based , at least based , at least in part , on one of : current ride - sharing 
in part , on one of : i ) at least one existing pickup virtual bus demand data within the at least one geographic locale , and 
stop task and at least one existing dropoff virtual bus stop historic ride - sharing demand data within the at least one 
task associated with the first assigned vehicle , ii ) a road geographic locale ; dynamically assigning , by the at least one 
speed of at least one road on which the first assigned vehicle 20 specifically programmed computer processor , at least one 
travels or will travel , iii ) a distance of at least one route demand - point task assigned to the first assigned vehicle ; and 
which the first assigned vehicle will travel , and iv ) a where the dynamically determining the first assigned vehicle 
particular demand associated with the at least one route and the pair of assigned virtual pickup and dropoff bus stop 
which the first assigned vehicle will travel . tasks related to the particular ride - sharing requesting pas 

In some embodiments , the method can further include 25 senger is further based , at least in part , on the at least one 
steps ( s ) of : continuously tracking , in real - time , by the at demand - point task . 
least one specifically programmed computer processor , the In some embodiments , the current demand data includes 
current vehicle location and the current ride - sharing data to data regarding at least one of : i ) a first current ride - sharing 
identify at least one condition which requires to re - assign the demand in a vicinity of the passenger - requested origin point , 
pair of assigned virtual pickup and dropoff bus stop tasks 30 and ii ) a second current ride - sharing demand in a vicinity of 
related to the particular ride - sharing requesting passenger to the passenger - requested destination point . 
a second assigned vehicle ; dynamically reassigning , by the In some embodiments , each respective reasonable walk 
at least one specifically programmed computer processor , ing distance is in the range of 100 - 300 meters . 
the assigned virtual pickup bus stop task from the first In some embodiments , the dynamically determining the 
assigned vehicle to the second assigned vehicle ; dynami - 35 first assigned vehicle and the pair of assigned virtual pickup 
cally revising , by the at least one specifically programmed and dropoff bus stop tasks related to the particular ride 
computer processor , the first updated route schedule of the sharing requesting passenger is further based , at least in part , 
first assigned vehicle to obtain a first revised updated route on minimizing an additional walking distance , and where 
schedule , by removing the pair of assigned virtual pickup the additional walking distance is in the range of 0 - 200 
and dropoff bus stop tasks related to the particular ride - 40 meters . 
sharing requesting passenger ; dynamically revising , by the In some embodiments , each respective absolute walking 
at least one specifically programmed computer processor , a distance is in the range of 200 - 500 meters . In some embodi 
second updated route schedule of the second assigned ments , the dynamically determining the first assigned 
vehicle to add a second pair of assigned virtual pickup and vehicle and the pair of assigned virtual pickup and dropoff 
dropoff bus stop tasks related to the particular ride - sharing 45 bus stop tasks related to the particular ride - sharing request 
requesting passenger ; causing to electronically display , in ing passenger is further based , at least in part , on avoiding 
real - time , via the at least one computer network , by the at exceeding at least one of : i ) a fifth duration of time by which 
least one specifically programmed computer processor , the a ride duration of each ride - sharing passenger in each 
first revised updated route schedule on the screen of the candidate ride - sharing vehicle is increased due to the addi 
electronic computing device associated with the first 50 tion of the ride - sharing requesting passenger in the existing 
assigned vehicle ; and causing to electronically display , in route schedule of such candidate ride - sharing vehicle , ii ) a 
real - time , via the at least one computer network , by the at detour distance by which a ride distance for each ride 
least one specifically programmed computer processor , the sharing passenger in each candidate ride - sharing vehicle is 
second updated route schedule on a screen of an electronic increased due to the addition of the ride - sharing requesting 
computing device associated with the second assigned 55 Passenger in the existing route schedule of such candidate 
vehicle . ride - sharing vehicle . In some embodiments , the fifth dura 

In some embodiments , the method can further include tion of time is in the range of 0 . 5 - 15 minutes , and where the 
step ( s ) of : generating , by the at least one specifically pro - detour distance is in the range of 100 - 1000 meters . 
grammed computer processor , the at least one grid of virtual In some embodiments , the present invention provides a 
bus stops for at least one geographic locale ; where each 60 computer - implemented transportation system which can 
virtual bus stop corresponds to a geographic location point include at least the following components : at least one 
within the at least one geographic locale at which at least one specialized computer machine , including : a non - transient 
passenger can be picked up or drop off by at least one memory , electronically storing particular computer execut 
vehicle ; electronically receiving , by the at least one specifi - able program code ; and at least one computer processor 
cally programmed computer processor , via the at least one 65 which , when executing the particular program code , 
computer network , human - readable location identifying becomes at least one specifically programmed computer 
data for uniquely identify each geographic location point processor of the at least one specialized computer machine 



US 9 , 816 , 824 B1 
29 30 

of the computer - implemented transportation system that is vehicle ; 2 ) a second duration of time which each ride 
configured to perform at least the following operations : sharing passenger spends waiting for each candidate ride 
electronically receiving , in real - time , by at least one spe - sharing vehicle to arrive at a respective virtual bus stop ; 3 ) 
cifically programmed computer processor , via at least one a third duration of time which each ride - sharing passenger 
computer network , a plurality of electronic riding requests 5 spends walking from the passenger - requested origin point to 
from a plurality of electronic computing devices operated by a respective candidate virtual pickup bus stop and from a 
a plurality of ride - sharing requesting passengers ; where each respective candidate virtual dropoff bus stop to the passen 
electronic riding request from each ride - sharing requesting ger - requested destination point ; 4 ) a fourth duration of time 
passenger includes : an origin location data identifying a which each candidate ride - sharing vehicle is held up in a 
passenger - requested origin point , and a destination location 10 traffic until a respective final virtual dropoff bus stop asso 
data identifying a passenger - requested destination point ; for ciated with the last ride - sharing passenger during a particu 
a particular electronic riding request of a particular ride - lar time period ; iii ) an order in which a pair of candidate 
sharing requesting passenger : electronically accessing , in virtual pickup and dropoff bus stop tasks are inserted into a 
real - time , by the at least one specifically programmed com - route schedule of existing pickup and dropoff virtual bus 
puter processor , for at least one database , at least one grid of 15 stop tasks associated with each candidate vehicle of the 
virtual bus stops for at least one geographic locale ; where plurality of candidate vehicles , dynamically generating , in 
each virtual bus stop corresponds to a geographic location real - time , by the at least one specifically programmed com 
point within the at least one geographic locale at which a puter processor , a route proposal for the first assigned 
particular ride - sharing requesting passenger can be picked vehicle , where the route proposal for the first assigned 
up or drop off by a first assigned vehicle ; dynamically 20 vehicle includes a first updated route schedule , formed by 
selecting , in real - time , by the at least one specifically inserting the pair of assigned virtual pickup and dropoff bus 
programmed computer processor , from at least one grid of stop tasks of the particular ride - sharing requesting passenger 
virtual bus stops for the at least one geographic locale , a into an existing route schedule , including existing pickup 
subset of candidate virtual pickup bus stops and a subset of and dropoff virtual bus stop tasks associated with the first 
candidate virtual dropoff bus stops based , at least in part , on : 25 assigned vehicle ; causing to electronically display , in real 
i ) a first absolute walking distance , being a distance from the time , via the at least one computer network , by the at least 
passenger - requested origin point to at least one candidate one specifically programmed computer processor , the 
virtual pickup bus stop of the subset of candidate virtual assigned virtual pickup bus stop on a screen of a first 
pickup bus stops , and ii ) a second absolute walking distance , electronic computing device associated with the particular 
being a distance from at least one candidate virtual dropoff 30 ride - sharing requesting passenger ; and causing to electroni 
bus stop of the subset of candidate virtual dropoff bus stops cally display , in real - time , via the at least one computer 
to the passenger - requested destination point ; electronically network , by the at least one specifically programmed com 
receiving , in real - time , during a first time period , by the at puter processor , the first updated route schedule on a screen 
least one specifically programmed computer processor , via of a second electronic computing device associated with the 
the at least one computer network , current vehicle location 35 first assigned vehicle . 
data for a plurality of ride - sharing vehicles traveling within While a number of embodiments of the present invention 
the at least one geographic locale , where the current vehicle have been described , it is understood that these embodi 
location data include global positioning system ( GPS ) data ments are illustrative only , and not restrictive , and that many 
generated by at least one GPS component of at least one modifications may become apparent to those of ordinary 
electronic computing device associated with each ride - 40 skill in the art . Further still , the various steps may be carried 
sharing vehicle ; electronically accessing , in real - time , by the out in any desired order ( and any desired steps may be added 
at least one specifically programmed computer processor , and / or any desired steps may be eliminated ) . 
current ride - sharing data which are representative of current 
routes and current virtual bus stops associated with a plu What is claimed is : 
rality of riding passengers who are currently riding in the 45 1 . A computer - implemented transportation system , com 
plurality of ride - sharing vehicles ; where the plurality of prising : 
riding passengers includes at least one hundred riding pas a non - transient memory , electronically storing particular 
sengers ; dynamically determining , in real - time , by the at computer executable program code ; and 
least one specifically programmed computer processor , a at least one computer processor which , when executing 
plurality of candidate vehicles which can pick up the par - 50 the particular program code , is configured to perform at 
ticular ride - sharing requesting passenger , where the deter least the following operations : 
mining of the plurality of candidate vehicles is based , at least receiving a ride - sharing request from a first electronic 
in part on : the subset of candidate virtual pickup bus stops , computing device operated by a user , wherein the 
the subset of candidate virtual dropoff bus stops , the current ride - sharing request includes origin location data iden 
ride - sharing data and the current vehicle location data ; 55 tifying a user - identified origin point and destination 
dynamically determining , in real - time , from the plurality of location data identifying a user - requested destination 
candidate vehicles , by the at least one specifically pro point ; 
grammed computer processor , 1 ) a first assigned vehicle for receiving current vehicle location data for a plurality of 
picking up the particular ride - sharing requesting passenger ride - sharing vehicles traveling within a geographic 
and 2 ) a pair of assigned virtual pickup and dropoff bus stop 60 locale , wherein the current vehicle location data 
tasks related to the particular ride - sharing requesting pas includes global positioning system ( GPS ) data gener 
senger , based , at least in part , on : i ) maximizing a vehicle ated by at least one GPS component of at least one 
occupancy to be at least two ride - sharing passengers in the second electronic computing device associated with 
first assigned vehicle at least a portion of a ride of the each ride - sharing vehicle ; 
particular ride - sharing requesting passenger , ii ) minimizing 65 accessing a memory that stores locations of a plurality of 
at least one of : 1 ) a first duration of time which each virtual bus stops associated with the geographic locale , 
ride - sharing passenger spends in each candidate ride - sharing wherein each virtual bus stop corresponds to a geo 
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graphic location point within the geographic locale at user requesting a ride , the virtual bus stop for picking 
which a user can be picked up or drop - off by a up the user being at least a block away from the point 
ride - sharing vehicle ; of origin of the user ; 

accessing current ride - sharing data representative of cur updating the existing route schedule of the particular 
rent routes of the plurality of ride - sharing vehicles and 5 vehicle by inserting the pair of the assigned virtual 
current virtual bus stops associated with a plurality of pick - up bus stop and virtual drop off bus stop into the 
passengers who are currently riding in the plurality of existing route schedule ; and 
ride - sharing vehicles ; causing to electronically display on a screen of the at least 

determining from among the plurality of ride - sharing one second electronic computing device associated 
with the vehicle an updated route including the pair of vehicles a particular vehicle which can pick up the user , virtual bus stops assigned to the user . wherein at a time of determining , the particular ride 3 . The method of claim 2 , wherein the assigned virtual bus sharing vehicle is carrying other passengers along an stop for dropping off the user is at least a block away from existing route schedule and wherein the determining the requested destination point of the user . 

the particular vehicle is based on at least a portion of 15 4 . The method of claim 2 . further comprising adiusting a 
the current ride - sharing data including the current vir - drop off location for an individual already in the first vehicle 
tual bus stops , the current vehicle location data , the when the user is assigned to the first vehicle . 
origin location data , and the destination location data ; 5 . The method of claim 2 , further comprising calculating 

assigning the particular vehicle and a pair of associated an expected walking time from the point of origin to the 
virtual bus stops for picking up and dropping off the 20 pick - up virtual bus stop , and wherein determining the first 
user requesting a ride , the virtual bus stop for picking assigned vehicle for picking up the user is based at least in 
up the user being at least a block away from the point part on the expected walking time . 
of origin of the user ; 6 . The method of claim 2 , further comprising calculating 

updating the existing route schedule of the particular an expected user waiting time at the pick - up virtual bus stop , 
vehicle by inserting the pair of the assigned virtual 25 and wherein determining the first assigned vehicle for pick 
pick - up bus stop and virtual drop off bus stop into the ing up the user is based at least in part on the expected user 
existing route schedule ; and waiting time . 

causing to electronically display on a screen of the at least 7 . The method of claim 2 , further comprising causing to 
one second electronic computing device associated electronically display on a screen of the first electronic 
with the vehicle an updated route including the pair of 30 computing device associated with the user the assigned 
virtual bus stops assigned to the user . virtual pick - up bus stop . 

2 . A computer - implemented method , comprising : 8 . The method of claim 2 , wherein determining the first 
receiving a ride - sharing request from a first electronic virtual bus stop for picking up the user is based on at least 

computing device operated by a user , wherein the one of : 
ride - sharing request includes origin location data iden - 35 i ) a first walking distance , being a distance from the 
tifying a user - identified origin point and destination user - requested origin point to each candidate virtual 
location data identifying a user - requested destination pick - up bus stop , 
point ; ii ) at least one first walking comfort condition associated 

receiving current vehicle location data for a plurality of with the first walking distance , 
ride - sharing vehicles traveling within a geographic 40 iii ) at least one first walking safety condition associated 
locale , wherein the current vehicle location data with a first walking route , being a route from the 
includes global positioning system ( GPS ) data gener user - requested origin point to the virtual bus stop , 
ated by at least one GPS component of at least one iv ) at least one passenger well - being related factor , 
second electronic computing device associated with v ) at least one passenger personal preference related to at 
each ride - sharing vehicle ; 45 least one of : a walking distance , an expected time of 

accessing a memory that stores locations of a plurality of arrival , a ride duration , a price , or any combination 
virtual bus stops associated with the geographic locale , thereof , or 
wherein each virtual bus stop corresponds to a geo vi ) at least one environment related factor . 
graphic location point within the geographic locale at 9 . The method of claim 2 , wherein determining the 
which a user can be picked up or drop - off by a 50 particular vehicle is based at least in part on current pas 
ride - sharing vehicle ; senger - demand within the geographic locale . 

accessing current ride - sharing data representative of cur - 10 . The method of claim 2 , wherein determining the 
rent routes of the plurality of ride - sharing vehicles and particular vehicle is based at least in part on predicted future 
current virtual bus stops associated with a plurality of passenger - demand within the geographic locale . 
passengers who are currently riding in the plurality of 55 11 . The method in claim 2 , wherein determining the 
ride - sharing vehicles ; particular vehicle is based at least in part on real - time traffic 

determining from among the plurality of ride - sharing data from at least one external electronic data source of 
vehicles a particular vehicle which can pick up the user , traffic conditions . 
wherein at a time of determining , the particular ride 12 . The method of claim 2 , wherein the first virtual bus 
sharing vehicle is carrying other passengers along an 60 stop for picking up the user is located in the general direction 
existing route schedule and wherein the determining of the first assigned vehicle along at least one main road of 
the particular vehicle is based on at least a portion of the geographic locale . 
the current ride - sharing data including the current vir - 13 . The method in claim 2 , further including receiving 
tual bus stops , the current vehicle location data , the ride - sharing requests from a plurality of electronic comput 
origin location data , and the destination location data ; 65 ing devices operated by at least 1000 additional users , and 

assigning the particular vehicle and a pair of associated assigning the 1000 additional users to additional vehicles 
virtual bus stops for picking up and dropping off the with pre - existing assigned routes . 
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14 . The method in claim 2 further including : 17 . The system of claim 1 , further comprising adjusting a 
tracking the current vehicle location of the first assigned drop off location for an individual already in the first vehicle 

vehicle and the current ride - sharing data to identify at when the user is assigned to the first vehicle . 
least one condition which requires reassignment of the 18 . The system of claim 1 , further comprising calculating 
user to a second assigned vehicle ; and 5 an expected walking time from the point of origin to the 

pick - up virtual bus stop , and wherein determining the first reassigning the user from the first assigned vehicle to the assigned vehicle for picking up the user is based at least in 
second assigned vehicle . part on the expected walking time . 

15 . The system in claim 1 , further including : 19 . The system of claim 1 , further comprising calculating 
tracking the current vehicle location of the first assigned an expected user waiting time at the pick - up virtual bus stop , 

vehicle and the current ride - sharing data to identify at - and wherein determining the first assigned vehicle for pick 
least one condition which requires reassignment of the ing up the user is based at least in part on the expected user 
user to a second assigned vehicle ; and waiting time . 

reassigning the user from the first assigned vehicle to the 20 . The system of claim 1 , further comprising causing to 
second assigned vehicle . electronically display on a screen of the first electronic 15 

16 . The system of claim 1 , wherein the assigned virtual computing device associated with the user the assigned 
bus stop for dropping off the user is at least a block away virtual pick - up bus stop . 
from the requested destination point of the user . * * * * * 


