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(57) ABSTRACT

A vehicle ride-sharing assist system includes a terminal
including a user interface and a terminal processing unit; an
action information managing server; and a ride-sharing
managing server configured to create an operation schedule
based on a desired ride-sharing condition, which includes at
least one of a departure place, a departure time, an arrival
place, and an arrival time of each user, transmitted from the
terminal processing unit. The ride-sharing managing server
is configured to set a recommended ride-sharing condition,
which includes at least one of the departure place, the
departure time, the arrival place, and the arrival time suitable
for each user, based on the action information and transmit
the recommended ride-sharing condition to the terminal
processing unit. The terminal processing unit is configured
to cause the user interface to display the recommended
ride-sharing condition on receiving the recommended ride-
sharing condition from the ride-sharing managing server.
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Fig.2
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Fig.4
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Fig.5
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Fig.6
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Fig.7
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Fig.10
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VEHICLE RIDE-SHARING ASSIST SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to a vehicle ride-
sharing assist system that provides ride-sharing services to
users.

BACKGROUND ART

[0002] A vehicle ride-sharing assist system (ride-sharing
system) known in the art assists ride-sharing of an automo-
bile for a driver who has a plan to move in an automobile and
a ride-sharing person who wants to ride another person’s
automobile and move to an arrival place (for example,
Patent Document 1). The ride-sharing decreases the opera-
tion number of automobiles, thereby saving energy, reducing
CO, emissions, and alleviating traffic congestion.

[0003] In the vehicle ride-sharing assist system according
to Patent Document 1, the driver transmits driving schedule
information including a departure place, an arrival place,
and a departure time of the driver, and the ride-sharing
person transmits desired ride-sharing condition including a
current position, an arrival place, and an arrival time of the
ride-sharing person. On receiving the driving schedule infor-
mation and the desired ride-sharing condition, the vehicle
ride-sharing assist system calculates the optimal combina-
tion of the driver and the ride-sharing person based on the
driving schedule information and the desired ride-sharing
condition, and creates an operation schedule of the ride-
sharing that corresponds to the driving schedule information
and the desired ride-sharing condition.

PRIOR ART DOCUMENT(S)

Patent Document(s)

[0004] Patent Document 1: JP2002-140399A
SUMMARY OF THE INVENTION
Task to be Accomplished by the Invention
[0005] However, if the ride-sharing person does not under-

stand his/her schedule correctly or makes an erroneous
input, the desired ride-sharing condition that does not cor-
respond to a true demand of the ride-sharing person may be
transmitted from the ride-sharing person to the vehicle
ride-sharing assist system. In such a case, the vehicle
ride-sharing assist system may create the operation schedule
that does not correspond to the true demand of the ride-
sharing person, and thus the cancellations of the ride-sharing
increase. As a result, the combination of the driver and the
ride-sharing person may not be optimal.

[0006] In view of such a background, an object of the
present invention is to provide a vehicle ride-sharing assist
system that can prevent transmission of a desired ride-
sharing condition that does not correspond to a true demand
of a user (ride-sharing person).

Means for Accomplishing the Task

[0007] To achieve such an object, one embodiment of the
present invention provides a vehicle ride-sharing assist
system (1) for assisting ride-sharing by plural users, includ-
ing: a terminal (2) including a user interface (12) that
includes an input unit (12B) and a display unit (12A), and a
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terminal processing unit (11) configured to control the user
interface; an action information managing server (7) con-
figured to store action information of the users; and a
ride-sharing managing server (4) configured to communi-
cate with the action information managing server and the
terminal via a network (3) and create an operation schedule
of the ride-sharing for a prescribed implementation period
based on a desired ride-sharing condition transmitted from
the terminal processing unit, the desired ride-sharing con-
dition including at least one of a departure place, a departure
time, an arrival place, and an arrival time of each of the
users, wherein the ride-sharing managing server is config-
ured to set a recommended ride-sharing condition for each
of the users based on the action information and transmit the
recommended ride-sharing condition to the terminal pro-
cessing unit, the recommended ride-sharing condition
including at least one of the departure place, the departure
time, the arrival place, and the arrival time suitable for each
of the users, and the terminal processing unit is configured
to cause the user interface to display the recommended
ride-sharing condition.

[0008] According to this arrangement, the recommended
ride-sharing condition, which is set based on the action
information that reflects a true demand of the user, is
displayed on the user interface. Accordingly, it is possible to
prevent transmission of the desired ride-sharing condition
that does not correspond to the true demand of the user.
[0009] In the above arrangement, preferably, the terminal
processing unit is configured to cause the user interface to
simultaneously display an input field (40-44) to which the
desired ride-sharing condition can be input and the recom-
mended ride-sharing condition.

[0010] According to this arrangement, the user can input
the desired ride-sharing condition to the input field while
checking the recommended ride-sharing condition.

[0011] In the above arrangement, preferably, the terminal
processing unit is configured to cause the recommended
ride-sharing condition to be displayed in the input field.
[0012] According to this arrangement, the recommended
ride-sharing condition is displayed in the input field.
Accordingly, when the recommended ride-sharing condition
corresponds to the true demand of the user, the user can omit
to input the desired ride-sharing condition to the input field.
[0013] In the above arrangement, preferably, the terminal
processing unit is configured to cause the user interface to
display a decision button (35) together with the recom-
mended ride-sharing condition, the decision button being
configured to receive a decision whether to transmit the
recommended ride-sharing condition as the desired ride-
sharing condition to the ride-sharing managing server.
[0014] According to this arrangement, when the desired
ride-sharing condition corresponds to the recommended
ride-sharing condition, the user can easily transmit the
desired ride-sharing condition to the ride-sharing managing
server according to an input to the decision button without
an input of the desired ride-sharing condition.

[0015] In the above arrangement, preferably, when an
input corresponding to a decision not to transmit the rec-
ommended ride-sharing condition as the desired ride-shar-
ing condition to the ride-sharing managing server is made to
the decision button, the terminal processing unit is config-
ured to cause the user interface to display an input field
(40-44) to which the desired ride-sharing condition can be
input, the desired ride-sharing condition including at least
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one of the departure place, the departure time, the arrival
place, and the arrival time desired by each of the users.
[0016] According to this arrangement, the user can input
the desired ride-sharing condition to the input field while
checking the recommended ride-sharing condition.

[0017] In the above arrangement, preferably, the terminal
processing unit is configured to cause the recommended
ride-sharing condition to be displayed in the input field.
[0018] According to this arrangement, the recommended
ride-sharing condition is displayed in the input field.
Accordingly, when the recommended ride-sharing condition
corresponds to the true demand of the user, the user can omit
to input the desired ride-sharing condition to the input field.
[0019] In the above arrangement, preferably, the departure
place or the arrival place is set to a prescribed place common
to all of the users.

[0020] According to this arrangement, by setting the
departure place or the arrival place to a workplace, the
vehicle ride-sharing assist system can be used to assist the
ride-sharing for commuting. In addition, by setting the
departure place or the arrival place to a school, the vehicle
ride-sharing assist system can be used to assist the ride-
sharing for going to school.

[0021] In the above arrangement, preferably, the action
information includes movement information corresponding
to presence or absence of a movement to a place stored in
advance, and when the action information for the imple-
mentation period of the ride-sharing includes the movement
information corresponding to the absence of the movement,
the ride-sharing managing server does not set the recom-
mended ride-sharing condition.

[0022] According to this arrangement, the recommended
ride-sharing condition is not set when the action information
for the implementation period includes the movement infor-
mation corresponding to the absence of the movement to the
place stored in advance, such as a workplace. Accordingly,
when the use is unlikely to use the ride-sharing, the recom-
mended ride-sharing condition is not displayed on the user
interface. On the other hand, when the user is likely to use
the ride-sharing, the recommended ride-sharing condition is
displayed on the user interface. Accordingly, when the
recommended ride-sharing condition is not displayed, the
user can recognize that his/her schedule is not suitable for
using the ride-sharing, so that it is possible to prevent a
ride-sharing application that does not correspond to the true
demand of the user.

[0023] In the above arrangement, preferably, the vehicle
ride-sharing assist system further includes an attendance
recording unit (18) configured to acquire a clock-in time of
each of the users, wherein the action information includes at
least one past clock-in time, and the ride-sharing managing
server is configured to estimate the clock-in time of each of
the users for the implementation period based on the past
clock-in time and set the arrival time of the recommended
ride-sharing condition based on the estimated clock-in time.
[0024] According to this arrangement, it is possible to
make the recommended ride-sharing condition more suit-
able for the user.

[0025] In the above arrangement, preferably, the ride-
sharing managing server is configured to output magnitude
corresponding to each piece of the action information stored
in the action information managing server, calculate a shift
time that increases as the magnitude increases, and set the

Aug. 12,2021

arrival time of the recommended ride-sharing condition
based on a time earlier than the estimated clock-in time by
the shift time.

[0026] According to this arrangement, the arrival time can
be advanced according to the magnitude of the action
information for the implementation period. Accordingly, it is
possible to make the recommended ride-sharing condition
more suitable for the user.

[0027] In the above arrangement, preferably, the vehicle
ride-sharing assist system further includes an attendance
recording unit (18) configured to acquire a clock-out time of
each of the users, wherein the action information includes at
least one past clock-out time, and the ride-sharing managing
server is configured to estimate the clock-out time of each of
the users for the implementation period based on the past
clock-out time and set the departure time of the recom-
mended ride-sharing condition based on the estimated clock-
out time.

[0028] According to this arrangement, it is possible to
make the recommended ride-sharing condition more suit-
able for the user.

Effect of the Invention

[0029] According to the above arrangements, it is possible
to provide a vehicle ride-sharing assist system that can
prevent transmission of a desired ride-sharing condition that
does not correspond to a true demand of a user.

BRIEF DESCRIPTION OF THE DRAWING(S)

[0030] FIG. 1 is a block diagram of a vehicle ride-sharing
assist system according to a first embodiment;

[0031] FIG. 2 shows an example of the data input to an
action information table;

[0032] FIG. 3 shows an example of the data input to an
application information table;

[0033] FIG. 4 shows an example of the data input to a
magnitude calculation table;

[0034] FIG. 5 is a flowchart showing steps of a ride-
sharing assist process;

[0035] FIG. 6 is a flowchart showing steps of a server side
application reception start process;

[0036] FIG. 7 is a flowchart showing steps of a terminal
side application reception process;

[0037] FIGS. 8A-8C show the screen transition of a user
terminal in the terminal side application reception process;
[0038] FIGS. 9A and 9B show the screen transition of the
user terminal in the terminal side application reception
process;

[0039] FIG. 10 is a flowchart showing steps of a server
side application reception process;

[0040] FIG. 11 is a flowchart showing steps of a terminal
side application reception process according to a second
embodiment; and

[0041] FIG. 12 is an explanatory diagram of a screen
display of a user terminal in the terminal side application
reception process according to the second embodiment.

MODE(S) FOR CARRYING OUT THE
INVENTION

[0042] In the following, embodiments of the vehicle ride-
sharing assist system will be described with reference to the
drawings. The vehicle ride-sharing assist system 1 according
to the present embodiments provides a ride-sharing service
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to assist ride-sharing when plural users (members) who
belong to a specific group (company or government office)
move to a specific place (workplace) during morning com-
muting hours (implementation period). The ride-sharing
service is a service to receive a desired ride-sharing condi-
tion desired by each user (such as a departure place, an
arrival place, a departure time, and an arrival time) from
each user, determine the optimal combination of the users
who use the ride-sharing, the optimal vehicle, and the
optimal travel route (for example, the route that can mini-
mize the traffic congestion) based on the received desired
ride-sharing condition, and notify each user of the optimal
combination of the users, the optimal vehicle, and the
optimal travel route.

[0043] The group that uses the vehicle ride-sharing assist
system 1 owns plural shared vehicles in order to cause the
users to use the shared vehicles. In the vehicle ride-sharing
assist system 1, the plural shared vehicles and the vehicles
which the users have agreed to use for the ride-sharing
(hereinafter referred to as “provided vehicles™) are used for
the ride-sharing. User identification numbers are set for all
the users, and vehicle identification numbers are set for all
the shared vehicles and all the provided vehicles.

First Embodiment

(Configuration of the Vehicle Ride-Sharing Assist System)

[0044] As shown in FIG. 1, the vehicle ride-sharing assist
system 1 includes plural user terminals 2, an action infor-
mation managing server 7, and a ride-sharing managing
server 4. The action information managing server 7 is
configured to manage action information of each user. The
ride-sharing managing server 4 is configured to set a rec-
ommended ride-sharing condition based on the action infor-
mation of each user, cause each user terminal 2 to display the
recommended ride-sharing condition, create ride-sharing
groups by processing a desired ride-sharing condition trans-
mitted from each user terminal 2, and thus determine an
operation schedule of the vehicle of each ride-sharing group.
User terminals 2, the action information managing server 7,
and the ride-sharing managing server 4 are connected via a
network 3. Each user terminal 2 is carried by each user, and
both the action information managing server 7 and the
ride-sharing managing server 4 are provided inside the
building of the company that manages the vehicle ride-
sharing assist system 1. The network 3 is, for example, the
Internet.

[0045] The action information managing server 7 includes
an action information managing unit 17 configured to hold
an action information table T1 (FIG. 2) in which the action
information of each user is recorded. The action information
includes a date, a clock-in time and a clock-out time of each
user on that date, the content of an event, and magnitude
corresponding to the content of the event. The content of the
event includes movement information corresponding to the
presence or absence of a movement to the workplace. In the
present embodiment, the content of the event is a blank
(normal work), or includes schedule information of a vaca-
tion, a business trip, or a meeting. The schedule information
may include information about a start time, an end time, and
a place of the meeting. The user terminal 2 may write and
correct the content of the event via the network 3. The
magnitude is determined per content of the event, and is a
numerical value that is set to increase as the importance of
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the corresponding event increases. In the present embodi-
ment, the magnitude is determined based on the place where
the meeting is held, and is set to a numerical value of 0-5.
[0046] The action information managing server 7 includes
an attendance acquiring unit 15, and is connected to an
attendance recording unit 18 (for example, a time card
recorder) configured to record a clock-in time and a clock-
out time of each user. The attendance acquiring unit 15 is
configured to receive the clock-in time and the clock-out
time of each user recorded by the attendance recording unit
18 and thus record the clock-in time and the clock-out time
of each user in the action information table T1.

[0047] The ride-sharing managing server 4 includes an
application processing unit 22, an application information
managing unit 23, an operation schedule creating unit 24, a
ride-sharing information managing unit 25, a user attribute
managing unit 26, a vehicle information managing unit 27,
a road information acquiring unit 28, and a user notification
unit 29. The application processing unit 22 is configured to
execute a reception process of a ride-sharing application.
The application information managing unit 23 is configured
to store application information. The operation schedule
creating unit 24 is configured to create plural ride-sharing
groups by grouping the users who have made the ride-
sharing application and create operation schedule informa-
tion of the vehicle for each ride-sharing group by using an
external navigation server 5 configured to hold map infor-
mation. The ride-sharing information managing unit 25 is
configured to store the created ride-sharing groups and the
created operation schedule information. The user attribute
managing unit 26 is configured to hold user attribute infor-
mation. The vehicle information managing unit 27 is con-
figured to hold registered vehicle information. The road
information acquiring unit 28 is configured to acquire traffic
congestion information by using an external road informa-
tion server 6. The user notification unit 29 is configured to
execute a process to notify the user of the operation schedule
information.

[0048] The user attribute managing unit 26 is configured
to store information related to the user as the user attribute
information. The user attribute information includes a user
identification number, a user’s name, a user’s address, a
user’s workplace, and information about the user terminal 2
owned by the user. The information about the user terminal
2 is used by the action information managing server 7 and
the ride-sharing managing server 4 to communicate with the
user terminal 2. In the present embodiment, the workplace of
each user is set to one site common to all users (one site
where a company, a government office, or the like is
located).

[0049] The vehicle information managing unit 27 is con-
figured to store information about the shared vehicles and
the provided vehicles, which are registered as vehicles used
for the ride-sharing, as the vehicle information. The vehicle
information includes information about each registered
vehicle, such as a vehicle identification number, an owner, a
vehicle type, and a passenger capacity. Regarding the pro-
vided vehicle, the owner is a person who owns the vehicle.
Regarding the shared vehicle, the owner is a person who
owns a key of the vehicle. As described below, the owner is
updated every time the ride-sharing service is provided.
[0050] The application information managing unit 23 is
configured to hold an application information table T2 (FIG.
3). In the application information table T2, an application
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identification number and application information corre-
sponding to the application identification number are
recorded. The application information includes the desired
ride-sharing condition including the user identification num-
ber, the departure place, the arrival place, the departure time,
and the arrival time of the user who has made the applica-
tion. Further, the application information includes the
vehicle identification number of the provided vehicle or the
shared vehicle whose key is owned by the user who has
made the application.

[0051] The application processing unit 22 includes a mag-
nitude output unit 31, an availability determination unit 32,
a recommended condition setting unit 33, a reception start
signal transmitting unit 34, and an alert unit 30. The mag-
nitude output unit 31 is configured to output the magnitude
corresponding to the content of the event in the action
information table T1. The availability determination unit 32
is configured to determine whether the ride-sharing is avail-
able based on the content of the event. The recommended
condition setting unit 33 is configured to set the recom-
mended ride-sharing condition including the departure
place, the arrival place, the departure time, and the arrival
time corresponding to the action information of each user.
Further, the recommended condition setting unit 33 is con-
figured to set a recommended vehicle identification number,
which is a vehicle identification number of the provided
vehicle or the shared vehicle suitable for the ride-sharing.
The reception start signal transmitting unit 34 is configured
to transmit a reception start signal to the user terminal 2. The
reception start signal includes the set recommended ride-
sharing condition, the set recommended vehicle identifica-
tion number, and a signal indicating that the reception of the
ride-sharing application has started. The alert unit 30 is
configured to compare the received application information
with the action information table T1, and transmit an alert
signal to the user terminal 2 in a case where the received
application information does not correspond to the action
information table T1.

[0052] The magnitude output unit 31 is configured to hold
a magnitude calculation table T3 (FIG. 4), in which a
relationship between keywords that can be included in the
content of the event of the action information table T1 and
the magnitude of the event corresponding to each keyword
is recorded. For example, in the magnitude calculation table
T3, “first meeting room” as a place where the meeting is held
and the magnitude “5” corresponding to the meeting are
recorded so as to be related to each other. The magnitude
output unit 31 is configured to determine the magnitude
corresponding to the content of each event by referring to the
magnitude calculation table T3 and write (output) the mag-
nitude to the action information table T1.

[0053] The availability determination unit 32 is configured
to determine whether the ride-sharing is available to each
user by referring to the content of the event described on the
date (in the present embodiment, the date of the next day)
corresponding to the implementation period of the action
information table T1 of each user. For example, in a case
where the content of the event includes the word “vacation”,
the availability determination unit 32 determines that the
ride-sharing is not available. In a case where the date
corresponding to the implementation period is a workday
and the content of the event is a blank, the availability
determination unit 32 determines that the ride-sharing is
available.
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[0054] The recommended condition setting unit 33 is
configured to set the recommended ride-sharing condition
including the departure place, the arrival place, the departure
time, and the arrival time corresponding to the action
information of each user based on information included in
the action information table T1. Further, the recommended
condition setting unit 33 is configured to refer to the vehicle
information held by the vehicle information managing unit
27, and thus set the recommended vehicle identification
number, which is the vehicle identification number of the
provided vehicle or the shared vehicle suitable for the
ride-sharing.

[0055] More specifically, the recommended condition set-
ting unit 33 is configured to acquire the date corresponding
to the implementation period and acquire the content of the
event on that date by referring to the action information table
T1. In a case where the content of the event includes
“vacation” or “business trip”, the recommended condition
setting unit 33 does not output the recommended ride-
sharing condition. In a case where the content of the event
is a blank, the recommended condition setting unit 33
calculates an average clock-in time by averaging the clock-
in times from one date a signal is received to another date
one month before the one date. The recommended condition
setting unit 33 is configured to output a time (hereinafter
referred to as “first time™) earlier than the average clock-in
time by a prescribed movement time as the arrival time of
the recommended ride-sharing condition. The movement
time may be determined based on the time to move from the
arrival place of the undermentioned recommended ride-
sharing condition to an actual workplace.

[0056] In a case where the content of the event includes
“meeting”, the recommended condition setting unit 33 esti-
mates the start time of the meeting, calculates a time earlier
than the start time by a shift time, and further calculates
another time (hereinafter referred to as “second time”)
earlier than the above calculated time by the movement time.
The shift time is, for example, the product of the magnitude
and a prescribed time (10 minutes), and increases as the
magnitude of the event increases. Next, the recommended
condition setting unit 33 calculates the above first time,
compares the first time and the second time, and outputs the
earlier of the first time and the second time as the arrival time
of the recommended ride-sharing condition. According to
this configuration, the user can advance the arrival time of
the recommended ride-sharing condition according to the
magnitude of the meeting. Accordingly, it is possible to
make the arrival time of the recommended ride-sharing
condition more suitable for the user.

[0057] Further, the recommended condition setting unit 33
acquires the user’s address by referring to the user attribute
information, and outputs the user’s address as the departure
place of the recommended ride-sharing condition. Next, the
recommended condition setting unit 33 acquires the work-
place of the user attribute information, selects an appropriate
place as the arrival place of the vehicle, and outputs the
selected appropriate place as the arrival place of the recom-
mended ride-sharing condition.

[0058] Next, the recommended condition setting unit 33
calculates the required time for arriving the arrival place
based on the departure place and the arrival place, calculates
the time earlier than the arrival time of the recommended
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ride-sharing condition by the required time, and outputs the
calculated time as the departure time of the recommended
ride-sharing condition.

[0059] Further, the recommended condition setting unit 33
is configured to search the vehicle information for the user
identification number of each user, and thus determines
whether each user owns the key of the shared vehicle or the
key of the provided vehicle. In a case where the user owns
both the key of the shared vehicle and the key of the
provided vehicle, the recommended condition setting unit 33
outputs the vehicle identification number of the shared
vehicle as the recommended vehicle identification number.
In a case where the user owns only the key of the shared
vehicle and does not own the key of the provided vehicle, the
recommended condition setting unit 33 outputs the vehicle
identification number of the shared vehicle as the recom-
mended vehicle identification number. In a case where the
user does not own the key of the shared vehicle but owns
only the key of the provided vehicle, the recommended
condition setting unit 33 outputs the vehicle identification
number of the provided vehicle as the recommended vehicle
identification number. In a case where the user does not own
the key of either vehicle, the recommended condition setting
unit 33 outputs a blank as the recommended vehicle iden-
tification number.

[0060] On receiving the application information, the alert
unit 30 acquires the date corresponding to the implementa-
tion period to be a target of the ride-sharing application,
compares the application information of each user with the
content of the event (specifically, the content of the event
described on the date corresponding to the implementation
period of the action information table T1 of each user), and
determines whether the application information of each user
and the content of the event correspond to each other. For
example, in a case where the departure time of the applica-
tion information is 8:30 and the content of the event
described on the date corresponding to the implementation
period includes “vacation”, the alert unit 30 may determine
that the application information and the content of the event
do not correspond to each other. In a case where the
application information and the content of the event do not
correspond to each other, the alert unit 30 transmits an alert
signal to the user terminal 2.

[0061] The operation schedule creating unit 24 is config-
ured to execute a prescribed driver candidate setting process
based on the user attribute information, and thus set each
user recorded in the application information table T2 to
either a driver candidate or a passenger candidate (a person
who does not drive the vehicle). Further, the operation
schedule creating unit 24 is configured to group the users
who have made the ride-sharing application by using the
navigation server 5 based on the traffic congestion informa-
tion acquired by the road information acquiring unit 28, the
information written to the application information table T2,
the user attribute information, and the vehicle information.
Also, the operation schedule creating unit 24 is configured
to create plural ride-sharing groups that can minimize the
traffic congestion and the operation schedule information of
the vehicle of each ride-sharing group. The operation sched-
ule information includes a group identification number of
the ride-sharing group, the user identification numbers of all
users included in the corresponding ride-sharing group, the
user identification number of the user set to the driver, the
vehicle identification number of the vehicle to be used, the
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travel route of the vehicle, and the departure place, the
arrival place, the departure time, and the arrival time of all
users.

[0062] The ride-sharing information managing unit 25 is
configured to store the operation schedule information cre-
ated by the operation schedule creating unit 24. Further, the
ride-sharing information managing unit 25 is configured to
write the driver to the vehicle information such that the
driver is set as the owner.

[0063] The user notification unit 29 is configured to create
user operation schedule information corresponding to each
user based on the operation schedule information stored in
the ride-sharing information managing unit 25 and transmit
the corresponding user operation schedule information to the
user terminal 2 of each user. The user operation schedule
information includes the group identification number of the
ride-sharing group to which the user belongs, the travel route
of the vehicle of the ride-sharing group, the user identifica-
tion numbers of all users included in the ride-sharing group,
the user identification number of the user set to the driver,
the vehicle identification number of the vehicle to be used
for the ride-sharing, and the departure place, the arrival
place, the departure time, and the arrival time of each user.
[0064] The user terminal 2 is, for example, a smartphone,
a tablet PC, a mobile phone, a PDA, or the like. The user
terminal 2 includes a terminal processing unit 11 configured
to execute an application, a user interface 12 configured to
be controlled by the terminal processing unit 11, and a
memory. The user interface 12 includes a display unit 12A
configured to display an input screen and a message based
on a signal from the terminal processing unit 11, and an input
unit 12B configured to receive an input from the user. In a
case where the user terminal 2 is a smartphone, a tablet PC,
or a PDA, the user interface 12 is a touch panel, the display
unit 12A is a liquid crystal panel, and the input unit 12B is
a touch sensor. In a case where the user terminal 2 is a
mobile phone, the display unit 12A of the user interface 12
is a liquid crystal panel, and the input unit 12B is an
operation button.

[0065] When the terminal processing unit 11 receives the
reception start signal, the terminal processing unit 11
executes the undermentioned terminal side application
reception process, thereby displaying the recommended
ride-sharing condition on the display unit 12A and trans-
mitting the application information to the ride-sharing man-
aging server 4 based on the input to the input unit 12B.
When the terminal processing unit 11 receives the user
operation schedule information, the terminal processing unit
11 causes the display unit 12A to display the user operation
schedule information. When the terminal processing unit 11
receives the alert signal, the terminal processing unit 11
causes the display unit 12A to display a prescribed alarm.

(Ride-Sharing Assist Process)

[0066] In the following, steps of a ride-sharing assist
process in the vehicle ride-sharing assist system 1 will be
described. The ride-sharing managing server 4 sets the
implementation periods of the ride-sharing, and executes the
ride-sharing assist process to assist the ride-sharing of the
users in each implementation period. The implementation
period is, for example, the commuting hours (from 6 a.m. to
10 a.m.) on weekday mornings. The vehicle ride-sharing
assist system 1 executes the ride-sharing assist process once
for each implementation period. For each implementation
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period, a reception start time for starting the reception of the
ride-sharing application from the user and a reception end
time for ending the reception thereof are determined. In a
case where the implementation period is from 6 a.m. to 10
a.m. (commuting hours in the morning) of a certain day, the
reception start time is set to 11:00 of the day before the
certain day, and the reception end time is set to 20:00 of the
day before the certain day, for example.

[0067] FIG. 5 is a flowchart showing the steps of the
ride-sharing assist process. First, in step ST1, the application
processing unit 22 of the ride-sharing managing server 4
executes a server side application reception start process
when the reception start time arrives. In the server side
application reception start process, the application process-
ing unit 22 selects the user to whom the ride-sharing is
available and transmits the reception start signal to the user
terminal 2 owned by the user.

[0068] On receiving the reception start signal, the user
terminal 2 executes a terminal side application reception
process, which is not shown in FIG. 5. In the terminal side
application reception process, the user terminal 2 receives
the application information including the desired ride-shar-
ing condition from the user, and transmits the application
information to the ride-sharing managing server 4 when the
ride-sharing application is made.

[0069] Next, on receiving the application information, the
application processing unit 22 of the ride-sharing managing
server 4 executes a server side application reception process
(step ST2). In the server side application reception process,
the application processing unit 22 determines whether the
time when the application information is received is on or
before the reception end time. In a case where the above time
is on or before the reception end time, the application
processing unit 22 writes the application information to the
application information table T2 held by the application
information managing unit 23.

[0070] Next, the operation schedule creating unit 24
executes a driver candidate setting process (step ST3) based
on the application information table T2. By this process, the
driver candidate is set from the users who have made the
ride-sharing application. In this process, the user who is not
set to the driver candidate is set to the passenger candidate
(the person who does not drive the vehicle). The operation
schedule creating unit 24 causes the application information
managing unit 23 to store the user attribute information
indicating whether each user is the driver candidate or the
passenger candidate.

[0071] Next, the operation schedule creating unit 24
executes an operation schedule creating process (step ST4).
By the operation schedule creating process, plural ride-
sharing groups and the operation schedule information about
the vehicle of each ride-sharing group are created. The
operation schedule creating unit 24 causes the ride-sharing
information managing unit 25 to store the created operation
schedule information.

[0072] Next, the user notification unit 29 creates the user
operation schedule information based on the operation
schedule information stored in the ride-sharing information
managing unit 25, and transmits the corresponding user
operation schedule information to each user terminal 2 (step
ST5). The user operation schedule information is displayed
on the display unit 12A of the user terminal 2. Accordingly,
each user can check own operation schedule information.
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(Server Side Application Reception Start Process)

[0073] FIG. 6 is a flowchart showing a server side appli-
cation reception start process. The server side application
reception start process is executed by the application pro-
cessing unit 22 of the ride-sharing managing server 4. The
server side application reception start process is executed for
each registered user.

[0074] In the first step ST11 of the server side application
reception start process, the availability determination unit 32
determines whether the ride-sharing is available on the next
day. When the availability determination unit 32 determines
that the ride-sharing is available (Yes), the application
processing unit 22 executes step ST12. When the availability
determination unit 32 determines that the ride-sharing is not
available (No), the application processing unit 22 ends the
server side application reception start process.

[0075] In step ST12, the magnitude output unit 31
acquires the content of the event on the next day by referring
to the action information table T1, and thus determines the
magnitude corresponding to the content of the event by
referring to the magnitude calculation table T3. After deter-
mining the magnitude, the magnitude output unit 31 writes
the magnitude to a magnitude field on the next day in the
action information table T1. Next, in step ST13, the recom-
mended condition setting unit 33 sets the recommended
ride-sharing condition and the recommended vehicle iden-
tification number.

[0076] Next, in step ST14, the reception start signal trans-
mitting unit 34 transmits the reception start signal including
the recommended ride-sharing condition and the recom-
mended vehicle identification number to the corresponding
user terminal 2, and the server side application reception
start process ends.

(Terminal Side Application Reception Process)

[0077] FIG. 7 is a flowchart showing a terminal side
application reception process. The terminal side application
reception process is executed by the terminal processing unit
11 after the user terminal 2 receives the reception start
signal. In the first step ST21 of the terminal side application
reception process, the terminal processing unit 11 causes the
memory to store the received recommended ride-sharing
condition and the received recommended vehicle identifi-
cation number as the latest application information. After
that, the terminal processing unit 11 executes step ST22.

[0078] In step ST22, the terminal processing unit 11
causes the user interface 12 to simultaneously display the
latest application information stored in the memory and
three input buttons 35 (decision buttons) (FIG. 8A). The
three input buttons 35 include a reservation button displayed
as “reserve”, a cancellation button displayed as “cancel”,
and a change button displayed as “change”. The input to
each input button 35 is made by pressing of each input
button 35 by the user. When the reservation button is pressed
(step ST23), the terminal processing unit 11 executes step
ST24. When the cancellation button is pressed (step ST25),
the terminal processing unit 11 ends the terminal side
application reception process. When the change button is
pressed (step ST26), the terminal processing unit 11
executes step ST27. The terminal processing unit 11 waits
until either of the input buttons 35 is pressed while sequen-
tially executing steps ST23, ST25, and ST26.
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[0079] In step ST24, the terminal processing unit 11
transmits the latest application information stored in the
memory to the ride-sharing managing server 4 as the appli-
cation information. When the transmission of the application
information is completed, the terminal processing unit 11
ends the terminal side application reception process.
[0080] In step ST27, the terminal processing unit 11
causes the user interface 12 to display an input field 40 and
a change button 36 such that a mark indicating the departure
place of the latest application information is displayed in a
map shown in the input field 40 (FIG. 8B). When the input
field 40 is pressed, the terminal processing unit 11 moves the
mark to the pressed position. When the change button 36 is
pressed, the terminal processing unit 11 updates the depar-
ture place of the latest application information to the posi-
tion of the mark in the input field 40, and executes step
ST28.

[0081] In step ST28, the terminal processing unit 11
causes the user interface 12 to display the change button 36
and an input field 41 for inputting the desired departure time
of the user such that the departure time of the latest appli-
cation information has been input to the input field 41 in
advance (FIG. 8C). At this time, the departure time of the
latest application information is displayed in the input field
41. In the present embodiment, a rotary drum style (picker
view style) is applied to the input field 41. When the change
button 36 is pressed, the terminal processing unit 11 updates
the departure time of the latest application information to the
departure time input to the input field 41, and executes step
ST29.

[0082] In step ST29, the terminal processing unit 11
causes the user interface 12 to display an input field 42 and
the change button 36 such that a mark indicating the arrival
place of the latest application information is displayed in a
map shown in the input field 42 (FIG. 9A). When the input
field 42 is pressed, the terminal processing unit 11 moves the
mark to the pressed position. When the change button 36 is
pressed, the terminal processing unit 11 updates the arrival
place of the latest application information to the position of
the mark in the input field 42, and executes step ST30.
[0083] In step S30, the terminal processing unit 11 causes
the user interface 12 to display the change button 36 and an
input field 43 of the arrival time such that the arrival time of
the latest application information has been input to the input
field 43 in advance (FIG. 9B). When the change button 36
is pressed, the terminal processing unit 11 updates the arrival
time of the latest application information to the arrival time
input to the input field 43, and returns to step ST22.

(Server Side Application Reception Process)

[0084] FIG. 10 is a flowchart showing a server side
application reception process. The server side application
reception process is executed by the application processing
unit 22 of the ride-sharing managing server 4. In the first step
ST41 of the server side application reception process, the
application processing unit 22 determines whether the cur-
rent time is on or before the reception end time. In a case
where the current time is on or before the reception end time,
the application processing unit 22 executes step ST42. In a
case where the current time is after the reception end time,
the application processing unit 22 ends the server side
application reception process.

[0085] In step ST42, the application processing unit 22
determines whether the application processing unit 22 has
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received the application information from the user terminal
2. When the application processing unit 22 has received the
application information, the application processing unit 22
executes step ST43. When the application processing unit 22
has not received the application information, the application
processing unit 22 returns to step ST41 and waits.

[0086] In step ST43, the alert unit 30 determines whether
the received application information corresponds to the
content of the event described on the date corresponding to
the implementation period of the action information table
T1. When the received application information corresponds
to the content of the event, the alert unit 30 executes step
ST45. When the received application information does not
correspond to the content of the event, the alert unit 30
executes step ST44.

[0087] In step ST44, the alert unit 30 transmits an alert
signal to the user terminal 2. On receiving the alert signal,
the user terminal 2 displays an alert screen. This alert screen
may include a warning that the application information does
not correspond to the content of the event recorded in the
action information table T1, and a display prompting recon-
firmation of the application information. When the trans-
mission of the alert signal is completed, the application
processing unit 22 executes step ST45.

[0088] In step ST45, the application processing unit 22
writes the application information to the application infor-
mation table T2, and returns to step ST41. At this time, in a
case where the user has already made the ride-sharing
application after transmitting the application information,
the application processing unit 22 may update the applica-
tion information table T2 by using the received application
information.

[0089] The effect of the vehicle ride-sharing assist system
1 configured as described above will be described. The
recommended ride-sharing condition is set based on the
action information including the content of the event of the
user in the implementation period, the clock-in time, and the
clock-out time. Accordingly, the recommended ride-sharing
condition is likely to correspond to the true demand of the
user. When the user terminal 2 receives the reception start
signal, the user interface 12 displays the recommended
ride-sharing condition in step ST22, which is executed first.
Accordingly, the user can input the desired ride-sharing
condition while checking the recommended ride-sharing
condition, so that it is possible to prevent the user from
transmitting the ride-sharing condition which does not cor-
respond to the true demand of the user as the desired
ride-sharing condition. Accordingly, cancellations of the
ride-sharing by the users can be reduced, and thus traffic
congestion can be alleviated more reliably. Also, when the
recommended ride-sharing condition corresponds to the true
demand of the user, the user can make the ride-sharing
application by pressing the reservation button, thereby omit-
ting the input of the desired ride-sharing condition.

[0090] When the condition of the ride-sharing is changed
for the first time after the reception start signal is transmitted
to the user terminal 2, the terminal processing unit 11 reads
the latest application information from the memory and
displays the latest application information which is input to
the input fields 40, 41, 42, 43 in advance (ST27, ST28,
ST29, S30). When the condition of the ride-sharing is
changed for the first time, the recommended ride-sharing
condition is saved in the memory as the latest application
information. Accordingly, the input fields 40, 41, 42, 43 to
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which the recommended ride-sharing condition has been
input in advance are displayed, so that the user can omit the
input of the desired ride-sharing condition.

[0091] When the ride-sharing application that does not
correspond to the content of the event is made, the alert unit
30 of the ride-sharing managing server 4 transmits the alert
signal, and the alert screen is displayed on the user terminal
2. Accordingly, it is possible to prevent the user from making
the ride-sharing application that does not correspond to the
true demand of the user.

[0092] The action information table T1 includes the action
information about the user’s schedule such as a meeting, a
business trip or a vacation. Accordingly, it is possible to
appropriately determine whether the ride-sharing is avail-
able to the user. Further, the action information table T1
includes the clock-in time and the clock-out time of the user,
so that the action history of the user can be grasped more
accurately, and thus the recommended ride-sharing condi-
tion becomes more suitable for the user. The action infor-
mation table T1 includes the magnitude, and thus the arrival
time can be advanced according to the magnitude in the
action information about the implementation period.
Accordingly, the recommended ride-sharing condition
becomes more suitable for the user.

Second Embodiment

[0093] As shownin FIG. 11, the vehicle ride-sharing assist
system 1 according to the second embodiment is different
from the vehicle ride-sharing assist system 1 according to
the first embodiment in the terminal side application recep-
tion process. In the first step ST51, the terminal processing
unit 11 receives the reception start signal. Then, in step
ST52, the terminal processing unit 11 causes the user
interface 12 to display the input buttons 35 and input fields
44 as shown in FIG. 12. The input buttons 35 include the
reservation button and the cancellation button. The desired
ride-sharing condition, which includes at least one of the
departure place, the departure time, the arrival place, and the
arrival time desired by the user, can be input to the input
fields 44, and the recommended ride-sharing condition has
been input to the input fields 44 in advance. The user can
input the desired ride-sharing condition by an input to each
input field 44. At this time, the recommended ride-sharing
condition has been input to the input fields 44 in advance, so
that the desired ride-sharing condition can be easily input-
ted. When the reservation button is pressed, the terminal
processing unit 11 proceeds to step ST54, transmits the input
application information to the ride-sharing managing server
4, and ends the terminal side application reception process.
In a case where the cancellation button is pressed (step
ST55), the terminal processing unit 11 ends the terminal side
application reception process. In a case where the cancella-
tion button is not pressed, the terminal processing unit 11
returns to step STS3.

[0094] Concrete embodiments of the present invention
have been described in the foregoing, but the present inven-
tion should not be limited by the foregoing embodiments
and various modifications and alterations are possible. After
step ST42 and before step ST41 of the server side applica-
tion reception process, in a case where the availability
determination unit 32 determines that the ride-sharing is
available to the user and the ride-sharing application has not
been completed, the alert unit 30 may transmit a signal for
causing the user terminal 2 to display an alarm screen to
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notify that the ride-sharing application has not been com-
pleted. Accordingly, the users who use the ride-sharing can
be increased.

[0095] In the above embodiment, the vehicle ride-sharing
assist system 1 is used to assist the ride-sharing for com-
muting of the group such as a company or a government
office. However, the present invention is not limited to this
embodiment. The vehicle ride-sharing assist system 1 may
be used by the users who belong to a facility such as a
school, a kindergarten, a nursery school, a sports club, a
nursing home, and a shopping center, and may provide the
ride-sharing service for each time zone to move to and from
the facility. In a case where the vehicle ride-sharing assist
system 1 is used to assist the ride-sharing for going to
school, the arrival place may be set to a predetermined place
common to all users, such as the front of the school gate.
Further, the content of the event may include information
about a school trip or the like. In a case where the vehicle
ride-sharing assist system 1 is used to assist a movement of
a care recipient to a nursing home when the care recipient
uses daycare, the content of the event may include the
content of the service which the care recipient receives.
[0096] In the above embodiment, the commuting hours in
the morning are set to the implementation period of the
ride-sharing service by the vehicle ride-sharing assist system
1. However, the leaving hours in the evening may be set to
the implementation period. In such a case, the recommended
condition setting unit 33 may estimate the clock-out time of
each user in the implementation period by averaging the past
clock-out times of each user acquired by the attendance
recording unit 18. After that, the recommended condition
setting unit 33 may set the estimated clock-out time to the
departure time of the recommended ride-sharing condition.
[0097] The action information held by the action informa-
tion managing server 7 may be any information as long as
the action information enables the position of each user at a
future time to be estimated. The action information may be
schedule information (action schedule information) of the
user that enables the position of each user at the future time
to be determined, or may be a position (action history
information) of each user at a past time that enables the
position of each user to be estimated. Further, the action
information may include both the action schedule informa-
tion and action history information. The action information
may be updated at any time based on the position of the user
terminal 2.

[0098] In the above embodiment, the vehicle ride-sharing
assist system 1 is used in order to reduce traffic congestion.
However, the present invention is not limited to this embodi-
ment. The ride-sharing managing server 4 may optimize the
combination of users to be grouped and the travel route of
the vehicle used for the ride-sharing in order to save energy
and reduce CO, emissions. In the above embodiment, the
recommended ride-sharing condition and the desired ride-
sharing condition include all of the departure place, the
departure time, the arrival place, and the arrival time.
However, the recommended ride-sharing condition and the
desired ride-sharing condition may include at least one of
the departure place, the departure time, the arrival place, and
the arrival time.

Glossary of Terms

[0099]
[0100]

1: vehicle ride-sharing assist system
2: user terminal



US 2021/0248540 Al

[0101] 3: network

[0102] 4: ride-sharing managing server
[0103] 7: action information managing server
[0104] 11: terminal processing unit

[0105] 12: user interface

[0106] 12A: display unit

[0107] 12B: input unit

[0108] 18: attendance recording unit

[0109] 35: input button (decision button)
[0110] 40-44: input field

1. A vehicle ride-sharing assist system for assisting ride-
sharing by plural users, comprising:

aterminal including a user interface that includes an input

unit and a display unit, and a terminal processing unit
configured to control the user interface;

an action information managing server configured to store

action information of the users; and

a ride-sharing managing server configured to communi-

cate with the action information managing server and
the terminal via a network and create an operation
schedule of the ride-sharing for a prescribed implemen-
tation period based on a desired ride-sharing condition
transmitted from the terminal processing unit, the
desired ride-sharing condition including at least one of
a departure place, a departure time, an arrival place, and
an arrival time of each of the users,

wherein the ride-sharing managing server is configured to

set a recommended ride-sharing condition for each of
the users based on the action information and transmit
the recommended ride-sharing condition to the termi-
nal processing unit, the recommended ride-sharing
condition including at least one of the departure place,
the departure time, the arrival place, and the arrival
time suitable for each of the users, and

the terminal processing unit is configured to cause the

user interface to display the recommended ride-sharing
condition.

2. The vehicle ride-sharing assist system according to
claim 1, wherein the terminal processing unit is configured
to cause the user interface to simultaneously display an input
field to which the desired ride-sharing condition can be input
and the recommended ride-sharing condition.

3. The vehicle ride-sharing assist system according to
claim 2, wherein the terminal processing unit is configured
to cause the recommended ride-sharing condition to be
displayed in the input field.

4. The vehicle ride-sharing assist system according to
claim 1, wherein the terminal processing unit is configured
to cause the user interface to display a decision button
together with the recommended ride-sharing condition, the
decision button being configured to receive a decision
whether to transmit the recommended ride-sharing condition
as the desired ride-sharing condition to the ride-sharing
managing server.

5. The vehicle ride-sharing assist system according to
claim 4, wherein when an input corresponding to a decision
not to transmit the recommended ride-sharing condition as
the desired ride-sharing condition to the ride-sharing man-
aging server is made to the decision button, the terminal
processing unit is configured to cause the user interface to
display an input field to which the desired ride-sharing
condition can be input, the desired ride-sharing condition
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including at least one of the departure place, the departure
time, the arrival place, and the arrival time desired by each
of the users.

6. The vehicle ride-sharing assist system according to
claim 5, wherein the terminal processing unit is configured
to cause the recommended ride-sharing condition to be
displayed in the input field.

7. The vehicle ride-sharing assist system according to
claim 1, wherein the departure place or the arrival place is
set to a prescribed place common to all of the users.

8. The vehicle ride-sharing assist system according to
claim 1, wherein the action information includes movement
information corresponding to presence or absence of a
movement to a place stored in advance, and

when the action information for the implementation
period of the ride-sharing includes the movement infor-
mation corresponding to the absence of the movement,
the ride-sharing managing server does not set the
recommended ride-sharing condition.

9. The vehicle ride-sharing assist system according to
claim 1, further comprising an attendance recording unit
configured to acquire a clock-in time of each of the users,

wherein the action information includes at least one past
clock-in time, and

the ride-sharing managing server is configured to estimate
the clock-in time of each of the users for the imple-
mentation period based on the past clock-in time and
set the arrival time of the recommended ride-sharing
condition based on the estimated clock-in time.

10. The vehicle ride-sharing assist system according to
claim 9, wherein the ride-sharing managing server is con-
figured to

output magnitude corresponding to each piece of the
action information stored in the action information
managing server,

calculate a shift time that increases as the magnitude
increases, and

set the arrival time of the recommended ride-sharing
condition based on a time earlier than the estimated
clock-in time by the shift time.

11. The vehicle ride-sharing assist system according to
claim 1, further comprising an attendance recording unit
configured to acquire a clock-out time of each of the users,

wherein the action information includes at least one past
clock-out time, and

the ride-sharing managing server is configured to estimate
the clock-out time of each of the users for the imple-
mentation period based on the past clock-out time and
set the departure time of the recommended ride-sharing
condition based on the estimated clock-out time.

12. The vehicle ride-sharing assist system according to
claim 1, wherein the ride-sharing managing server is con-
figured to determine whether the ride-sharing is available to
each of the users based on the action information and
transmit a reception start signal to the terminal owned by the
user to whom the ride-sharing is available, the reception start
signal indicating that reception of a ride-sharing application
has started.

13. The vehicle ride-sharing assist system according to
claim 1, further comprising an attendance recording unit
configured to acquire a clock-in time of each of the users,
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wherein the action information includes at least one past
clock-in time, and

the ride-sharing managing server is configured to

estimate the clock-in time of each of the users for the
implementation period based on the past clock-in time,

set a first time based on the estimated clock-in time,

output magnitude corresponding to each piece of the
action information stored in the action information
managing server,

calculate a shift time that increases as the magnitude
increases,

set a second time based on a time earlier than the
estimated clock-in time by the shift time,

compare the first time and the second time, and

output earlier of the first time and the second time as the
arrival time of the recommended ride-sharing condi-
tion.
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