
;e3e>6T>"O-+  SHARED VEHICLE DISTRIBUTION INSTRUCTION APPARATUS AND VEHICLE
RESERVATION CONTROL APPARATUS  Field of the Invention BACKGROUND OF THE
INVENTION The present invention relates to a shared vehicle distribution
instruction apparatus used in a shared vehicle system in which a shared
vehicle parked in a parking region is lent to a user, which instructs the
movement of shared vehicles between parking regions, and a vehicle
reservation control apparatus which controls usage reservations made by
users for shared vehicles parked in the parking region. Description of the
Related Art Conventionally, there are shared vehicle systems whereby a
shared vehicle parked in a parking region called a port is rented to a
user. In such a system, shared vehicles are moved from ports which have an
excess number of shared vehicles to ports with a shortage of shared
vehicles by personnel attending the port, thereby preventing the occurrence
of there being insufficient vehicles to satisfy the usage requests from
users. Accordingly, the shared vehicles can be parked such that the
convenience for the user is improved, and ports are used effectively (for
example, refer to patent reference 1 ). Furthermore, in such a shared
vehicle system, users can move freely between a plurality of ports at
geographically separated locations using a shared vehicle, and ports for
parking shared vehicles must therefore be established in various locations.
2 Consequently, such measures as leasing a portion of a standard time based
parking garage, for example, as reserved parking facility, and using this
as a port, are employed. Moreover) there are shared vehicle systems whereby
a shared vehicle parked in a port, for example, is rented to a user who has
made a reservation. In such a system, generally when there is an empty
vehicle (an empty shared vehicle) in the port, or if the use of a shared
vehicle currently in use is due to end by the time requested in the
reservation request made by the user, a new usage reservation made 



by a user is accepted, and the usage schedule of the shared vehicle is set.
[Patent Reference 1 ] Japanese Unexamined Patent Application, First
Publication No. 200l -60294. However, in such a conventional system,
although shared vehicles can be moved from ports which have an excess
number of shared vehicles to ports with a shortage of shared vehicles, in
cases where the scheduled shared vehicle cannot be secured due to
mechanical failure, for example, or in cases where a shared vehicle cannot
be secured because the shared vehicle fails to return to the port on time
due to traffic congestion or the like, or in cases where the circumstances
of a user mean that a shared vehicle is not taken from the port on schedule
and is left parked in the port leading to there being more vehicles in the
port than it can hold, a specific administration method which determines
which shared vehicles should be moved from which port to which port to
obtain the optimal distribution of vehicles, despite there being disparity
between the actual number of shared vehicles parked in each of the
plurality of ports, has not yet been disclosed. Furthermore, in such a
system, there is a problem that if the shared vehicle reserved by a user
has not been returned to the port due to the circumstances of the previous
user or because of traffic congestion, or when an fault of some kind is
found with the shared vehicle itself, for example, the number of shared
vehicles which are actually   available for use is reduced, and there is a
possibility that the lending of vehicles cannot be carried out on schedule.
SUMMARY OF THE INVENTION The present invention takes the above problems
into consideration, with an object of providing a shared vehicle
distribution instruction apparatus which instructs the movement of shared
vehicles between ports appropriately, and a vehicle reservation control
apparatus which controls the usage reservation of shared vehicles in
accordance with the number of shared vehicles available for use. In order
to solve the above problems, a shared vehicle distribution instruction
apparatus according to a first aspect of the invention is a shared vehicle
distribution instruction apparatus which in a shared vehicle system in
which shared vehicles (for example shared vehicle 2 in the embodiments)
parked in a parking region (for example 



port 50 in the embodiments) are administered and the shared vehicles are
lent to users, issues instructions for the movement of the shared vehicles
between a plurality of the parking regions in order to maintain a suitable
number of shared vehicles readied at the plurality of parking regions which
exist at different geographical locations, comprising: an evaluation value
calculation device (corresponding to steps S 11 to S 18 in the embodiments,
for example) which estimates the number of excess shared vehicles or the
number of shared vehicles lacking for each parking region after a
predetermined time based on the movement records of the shared vehicles,
and calculates a first evaluation value (for example the excess vehicle
number evaluation value Ev-excess in the embodiments) corresponding to the
estimated number of excess shared vehicles and calculates a second
evaluation value {for example the lacking vehicle number evaluation value
Ev-lack in the embodiments) corresponding to the number of shared vehicles
tacking;   4 and a vehicle movement instruction device (corresponding to
steps S21 to S40 in the embodiments, for example) which determines a
movement source parking region and a movement target parking region for the
shared vehicle based on the first and second evaluation numbers, and issues
a vehicle movement instruction to move the shared vehicle from the movement
source parking region to the movement target parking region. In a shared
vehicle distribution instruction apparatus having the above construction,
the evaluation value calculation device estimates the number of excess
shared vehicles or number of shared vehicles lacking after a predetermined
time for each parking region, evaluates the number of parked shared
vehicles using the number of excess shared vehicles and the number of
shared vehicles lacking, and calculates the degree of necessity of vehicle
movement for each parking region as a numerical value called an evaluation
value. Moreover the vehicle movement instruction device determines the
movement source parking region and the movement target parking region based
on the calculated evaluation values, thereby instructing the movement of
shared vehicles between parking regions while appropriately taking into
consideration the degree of need for vehicle movement in each parking
region. A shared vehicle distribution instruction apparatus according to a
second aspect of 



the invention is a shared vehicle distribution instruction apparatus
according to the first aspect, wherein the vehicle movement instruction
device deems the parking region estimated to have the most sufficient
number of the shared vehicles based on the first and second evaluation
values, the movement source parking region for the shared vehicles, and
deems the parking region estimated to be most lacking in the shared
vehicles based on the first and second evaluation values, the movement
target parking region for the shared vehicles.   In a shared vehicle
distribution instruction apparatus with the above construction, the vehicle
movement instruction device appropriately evaluates the degree of need for
vehicle movement in each parking region haled on the first and second
evaluation values calculated by the evaluation value calculation device.
Therefore the setting of parking regions which appear to be approaching a
lack of shared vehicles after a predetermined time as the movement source
parking region, and the setting of parking regions which appear to be
approaching an excess of shared vehicles after a predetermined time as the
movement target parking region, call be prevented. A shared vehicle
distribution instruction apparatus according to a third aspect of the
invention is a shared vehicle distribution instruction apparatus according
to the first aspect or the second aspect, wherein the vehicle movement
instruction device gives priority to the parking regions where personnel
who can move the shared vehicles are stationed when setting the movement
source parking region. In a shared vehicle distribution instruction
apparatus with the above construction, the movement of shared vehicles can
be completed in a shorter time by setting parking regions where personnel
are stationed who can move a shared vehicle immediately as the movement
source parking region, preferentially over those parking regions which take
longer to move shared vehicles because personnel need to be brought in
specially to move the shared vehicles. A shared vehicle distribution
instruction apparatus according to a fourth aspect of the invention is a
shared vehicle distribution instruction apparatus which in a shared vehicle
system in which shared vehicles (for example shared vehicle 2 in the
embodiments) parked in a parking region (for example port 50 in the
embodiments) are administered and the shared vehicles are lent to users,
issues instructions for the movement of the shared vehicles between a
plurality of the parking regions in order- to  



6 maintain a suitable number of parked cars for the shared vehicles readied
at the plurality of parking regions which exist at different geographical
locations, comprising: an evaluation value calculation device
(corresponding to steps S61 to S69 in the embodiments, for example) which
sets for each parking region for the number of the parked cars, a first
threshold value (for example the determination minimum threshold in the
embodiments) indicating a lower limit for determining whether or not
vehicle movement is necessary, and a second threshold value (for example
the determination maximum threshold in the embodiments) indicating an upper
limit for determining whether or not vehicle movement is necessary; and a
vehicle movement instruction device (corresponding to steps S71 to S90 in
the embodiments, for example) which determines a movement source parking
region and a movement target parking region for the shared vehicle based on
the evaluated values, and issues a vehicle movement instruction to move the
shared vehicle from the movement source parking region to the movement
target parking region. In a shared vehicle distribution instruction
apparatus having the above construction, the evaluation value calculation
device evaluates the number of parked shared vehicles using the first and
second threshold values, and calculates the degree of necessity of vehicle
movement for each parking region as a numerical value called an evaluation
value, and moreover the vehicle movement instruction device determines the
shared vehicle movement source parking region and movement target parking
region based on the calculated evaluation values. As a result, the movement
of shared vehicles between parking regions can be instructed while
appropriately taking into consideration the degree of need for vehicle
movement in each parking region. A shared vehicle distribution instruction
apparatus according to a fifth aspect of the invention is a shared vehicle
distribution instruction apparatus according to the fourth    aspect,
wherein the vehicle movement instruction device deems the parking region
determined to have the most sufficient number of the shared vehicles based
on the 



evaluation value the movement source parking region for the shared
vehicles, and deems the parking region determined to be most lacking in the
shared vehicles based on the evaluation value the movement target parking
region for the shared vehicles. In a shared vehicle distribution
instruction apparatus with the above construction) the vehicle movement
instruction device instructs the movement of shared vehicles from a parking
region determined to have the most sufficient number of tile shared
vehicles to a parking region determined to be most lacking in shared
vehicles, based on the calculated evaluation value. As a result,
instructions can be issued to appropriately move shared vehicles between
the parking regions which have the greatest need for vehicle movement. A
shared vehicle distribution instruction apparatus according to a sixth
aspect of the invention is a shared vehicle distribution instruction
apparatus according to the fourth aspect, wherein the vehicle movement
instruction device sets for each parking region for the number of the
parked cars, a third threshold value (for example the vehicle deduction
threshold in the embodiments) indicating a lower limit for determining
whether or not vehicle movement is possible, and a fourth threshold value
(for example the vehicle addition threshold in the embodiments) indicating
an upper limit for determining whether or not vehicle movement is possible;
deems the parking region which of the parking regions where the number of
parked cars exceeds the third threshold value and it is therefore
determined to be possible to deduct shared vehicles, is the most sufficient
in shared vehicles based on the evaluation values, the movement source
parking region for the shared vehicles; and deems the parking region which
of the parking regions where the number of parked cars is lower than the
fourth threshold value and it is therefore   8 determined to be possible to
add shared vehicles, is the most lacking in shared vehicles based on the
evaluation values, tile movement target parking region for the shared
vehicles. In a shared vehicle distribution instruction apparatus having the
above construction. the evaluation value calculation device evaluates
appropriately the degree of need for vehicle movement in each parking
region based on the first and second threshold values, and the vehicle
movement instruction device evaluates the number of parked shared vehicles
based on the third and fourth threshold values. Hence the setting of
parking regions which look to be approaching a lack of shared vehicles as
the movement source parking region, and the setting of parking regions
which look to be approaching an excess number of shared vehicles as the
movement target parking region can be prevented. 



A shared vehicle distribution instruction apparatus according to a seventh
aspect of the invention is a shared vehicle distribution instruction
apparatus according to the fourth aspect or the sixth aspect, wherein the
vehicle movement instruction device gives priority to the parking regions
where personnel (for example personnel 8) who can move the shared vehicles
are stationed when setting the movement source parking region. In a shared
vehicle distribution instruction apparatus with the above construction, the
movement of shared vehicles can be completed in a shorter time by setting
parking regions where personnel are stationed who can move a shared vehicle
immediately as the movement source parking region, preferentially over
those parking regions which take longer to move shared vehicles because
personnel need to be brought in specially to move the shared vehicles. A
vehicle reservation control apparatus according to an eighth aspect of the
invention is a vehicle reservation control apparatus comprising a
reservation administration device (corresponding to steps S 1 O 1 to S 108
in the embodiments, for example) which accepts usage reservations from
users and administers the distribution of   vehicles, and which is used in
a shared vehicle system which lends shared vehicles parked in a parking
region to the user who has made the usage reservation, comprising: which
lends shared vehicles parked in a parking region to the user who has made
the usage reservation, comprising: a shared vehicle administration device
(corresponding to steps S 1 1 1 to S 1 17 in the embodiments, for example)
which calculates the number of shared vehicles which can be used on
schedule and are available for reservation, and a vehicle redistribution
calculation device (corresponding to steps S i 18 to S I23 in the
embodiments, for example) which when tile shared vehicle administration
device detects a change in the number of the shared vehicles executes a
vehicle redistribution calculation for the vehicles administered by the
reservation administration device based on the changed number of the shared
vehicles thus detected. In a vehicle reservation control apparatus with the
above construction, when a change is detected in the number of shared
vehicles by the shared vehicle administration device, the vehicle
redistribution calculation device executes vehicle redistribution
calculation for the vehicles administered by the reservation administration
device based on 



the changed number of shared vehicles thus detected, thereby enabling a
determination to be made as to whether or not a shared vehicle can be lent
out to a user on schedule. A vehicle reservation control apparatus
according to a ninth aspect of the invention is a vehicle reservation
control apparatus according to the eighth aspect, wherein the shared
vehicle administration device comprises a reservation acceptance control
device which denies reservation requests from the user made through the
reservation administration device for a shared vehicle subsequent to
detecting a reduction in the number of the shared vehicles, and the vehicle
redistribution calculation device executes a vehicle redistribution
calculation for the vehicles administered by the reservation administration
device based on the reduced number of the shared vehicles thus detected.
10 In a vehicle reservation control apparatus with the above construction,
if a shared vehicle which is scheduled For use is not returned to a port on
schedule due to the circumstances of the previous user or because of
traffic congestion or the like, or when a fault of some kind is found with
the shared vehicle itself, for example, the shared vehicle administration
device recognizes the incidence of a shared vehicle which cannot be used on
schedule, and the reservation acceptance control device denies subsequent
reservation requests for this shared vehicle made through the reservation
administration device by new users, thereby preventing the situation where
vehicles cannot to be borrowed on schedule because of a reduction in the
number of vehicles available for use. A vehicle reservation control
apparatus according to a tenth aspect of the invention is a vehicle
reservation control apparatus according to the ninth aspect, wherein the
reservation acceptance control device resumes the acceptance of reservation
requests from the users based on the calculation results of the vehicle
redistribution calculation device. In a vehicle reservation control
apparatus with the above construction, when a shared vehicle which was not
returned to a port on schedule is finally returned to a port, or when a
shared vehicle which had broken down is repaired and restored to a state of
being available for use, the acceptance of reservation requests from users
for this shared vehicle is resumed, automatically restoring the shared
vehicle system to a normal state. BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a block diagram showing the construction of a first embodiment of
the present invention. FIG. 2 is a diagram showing the construction of a
shared vehicle used in the embodiment.   FIG. 3 is a diagram showing a port
used in the embodiment for parking the shared vehicle. FIG. 4 is a flow
chart showing an inter-port shared vehicle movement instruction procedure
in the embodiment. FIG. 5 is a flow chart showing evaluation value
calculation processing in the embodiment. FIG. 6 is a flow chart showing
vehicle movement instruction processing in the embodiment. FIG. 7 is a flow
chart showing vehicle movement instruction processing in the embodiment.
FIG. 8 is a flow chart showing an inter-port shared vehicle movement
instruction procedure in a fourth embodiment of the present invention. FIG.
9 is a flow chart showing evaluation value calculation processing in the
embodiment. FIG. 10 is a flow chart showing vehicle movement instruction
processing in the embodiment. FIG. 11 is a flow chart showing vehicle
movement instruction processing in the embodiment. FIG. I2 is a flow chart
showing reservation processing in a seventh embodiment of the present
invention. FIG. 13 is a flow chart showing reservation acceptance control
processing in the embodiment. FIG. 14 is a diagram showing possible
reservation times after a vehicle is restored in the embodiment.   



12 DETAILED DESCRIPTION OF THE INVENTION Hereunder is a description of
embodiments of the present invention with reference to figures (first
embodiment). FIG. I is a block diagram showing a structure of a shared
vehicle system containing an administration apparatus for reservation of a
shared vehicle of a first embodiment of the present invention. In the
embodiment of FIG. l, a shared vehicle distribution instruction apparatus
in which vehicles are moved preferentially from a parking region which is
expected to have the highest number of parked shared vehicles after a
predetermined time, is described. . In FIG. 1, a control room 1 is an
administration center of a shared vehicle system in which a vehicle
administration apparatus la is provided for administering vehicle sharing,
such as the reservation and dispatching of shared vehicles 2 which are
parked in a plurality of parking regions called ports and shared by users,
and charging usage fees and the like, and a personnel administration server
1b is provided for administering personnel who perform port administration
and who move a shared vehicle 2 between ports. The shared vehicle 2 is used
by two methods, namely a method called "reserve and ride" in which a user
A3 registered as a member in the control room 1 inputs a reservation from a
portable terminal 4 to the control room 1, and enters information
identifying a vehicle, such as departure and arrival ports, date, time,
vehicle type and the like to secure the vehicle, and a method called
"direct riding" in which a user B3 registered as a member in the control
room 1, uses a vacant vehicle directly by means of their own smart cart 6.
Furthermore, when a bias occurs in the number of parked shared vehicles 2
between a plurality of ports 50, the personnel 8 receives movement
instructions from the personnel administration server 1 b by means of his
or her portable terminal 9, and moves   13 the shared vehicles 2 between
the instructed ports to control the number of parked shared vehicles 2 for
each port so as to be appropriate. Since the placement of the personnel 8
moving the shared vehicle 2 changes each time the shared vehicle 2 is
moved, the personnel administration server I b is a server for
administering where the personnel 8 axe located (port) at the moment, and
the placement status of the personnel 8 for the ports, and communicates the
placement status of the personnel 8 to the vehicle administration apparatus
la as information for selecting a shared vehicle movement port, and
communicates the sl-~ared vehicle 2 movement instruction received from the
vehicle administration apparatus 1 a to the portable terminal 9 carried by
the personnel 8. Moreover, the communication network 7 is a communication
network for connecting the portable terminal 4 held by the user A3 and the
control room I , the shared vehicle 2 and the control room 1, and the
portable terminal 9 held by the personnel 8 and the control room 1. It
transmits and receives information by; wireless communication by WAP
(Wireless Application Protocol) or the like, the Internet using the WWW
(World Wide Web), or wired communication via a public line network such as
a PSTN (Public Switch Telephone Network), ISDN (R) (Integrated Services
Digital Network) and the like, for example. The control room I administers
one or more shared vehicles 2. In addition, there may be any number of
users A3 and users B5. Furthermore, the control room I administers a
plurality of ports, and the personnel 8 are placed in sufficient numbers to



correspond to the plurality of ports. Moreover, the portable terminal 4 and
the portable terminal 9 are terminals having a connection function with a
computer network or public line network such as the Internet and the like,
which includes not only portable terminals including portable telephones
and   14 the personal handy phone system connected by wireless
communication and mobile communication terminals, but also terminals
connected by wired communication. Furthermore. terminals using the
above-described wired or wireless communication include terminals having a
simple computer network connection function. Consequently, for the movement
instructions for the shared vehicle communicated from the personnel
administration server 1 b to the personnel 8, the personnel 8 may
positively access the personnel administration server 1 b using the
portable terminal 9, and receive a message (movement instruction).
Furthermore, the message (movement instruction) may be automatically
communicated from the personnel administration server 1 b to the portable
terminal 9. Moreover, the vehicle administration apparatus 1 a comprises: a
control unit 1 1. a member master 12; a tariff 13, a vehicle master 14, a
port master 1 S, a rental history master 16, a reservation master 17, and
an input output device 18. The control unit 11 executes a vehicle
administration control program in a computer system having a CPU (Central
Processing Unit), and administers the operation of the whole of the vehicle
administration apparatus 1 a. Details of the operation of the control unit
11 are described later. The member master 12 is a data base which stores
registered data of each user registered as a member, in which ( 1 ) user
ID, (2) address, (3) authorization information, and the like, are stored
fox each member. The tariff 13 is a data base in which a rate schedule for
the usage of shared vehicles 2 is stored, and it stores ( 1 ) basic rate,
(2) extended charge, (3) surcharge and discount charge, and the tike. The
vehicle master 14 is a data base in which the status of each shared vehicle
is stored in order to administer the shared vehicles 2, and it stores for
example; ( 1 ) vehicle 



15 number, (2) vehicle information including vehicle type (type),
equipment, color and the like. (3) parking location (parking; port), (4)
vehicle usage status, and the like. The port master 15 is a data base in
which the status of ports is stored in order to administer' the shared
vehicles 2, and it stores for example; ( 1 ) number of vehicles parked, (2)
number of actual vehicles, (3) parked vehicle number, and the like. The
rental history master 16 is a data base in which a usage history of the
shared vehicles 2 is stored, and it stores; (1) user ID, (2) (rental)
vehicle number, (3) rental time, (4) return time, (5) rental location, (6)
return location, (7) distance traveled, (8) fuel consumed, and the like,
for example, as individual information for each user. The reservation
master 17 is a data base in which reservation information is stored in
order to administer vehicle reservation by the users A3 for `'reserve and
ride", and it stores; ( 1 ) departure port, (2) arrival port, (3)
information such as vehicle type, vehicle number and the like, (4)
reservation start time, and (5) reservation finish time, associated with
the user ID of the user A3. The input and output device 18 is an interface
section for the vehicle administration apparatus 1 a to transmit and
receive information associated with vehicle rental reservations to and from
the portable terminal 4, and for the vehicle administration apparatus la to
transmit and receive information associated with the rental and return of
vehicles, that is vehicle administration data, to and from the shared
vehicles 2. Here, transmission and reception of vehicle administration data
between the vehicle administration apparatus 1 a and the shared vehicles 2
are performed directly by wireless communication. Moreover, a network 19 is
provided in the vehicle administration apparatus 1 a. The network 19 is a
communication network constituting a LAN (Local Area Network) for
connecting the control unit 1 I , the member master 12, the tariff 13, the
vehicle master   16 14, the port master 15, the rental history master 16,
the reservation master 17 and the input 



and output device 18, to perform data transmission and reception. and
whereby the vehicle administration apparatus 1 a transmits and receives
data related to the number of parked shared vehicles 2 in a port, or
vehicle movement instructions, to the personnel administration server 1 b.
Next, a shared vehicle 2 used in the present embodiment is described based
on the drawings. FIG. 2 is a block diagram showing the construction of the
shared vehicle 2. In FIG. 2, the shared vehicle 2 comprises; a
communication antenna 21, a communication apparatus 22, a card antenna 23,
a card reader 24, a control section 25, a door locking mechanism 26, a main
power source control mechanism 27, a monitor display section 28, an
operation section 29, a key switch 30, a return button 31, a storage device
32, a vehicle speed pulse detector 33, an A/D converter 34, a fuel gauge
35, a tag antenna 36, and an ID tag reader 37. The shared vehicle 2 is
parked in a parking space called a lot which accommodates a single vehicle
in a parking region called a port, and exchanges a variety of data with the
control room 1 using wireless transmission via the communication apparatus
22 connected to the communication antenna 21. When a user A3 or a user BS
holds up a non-contact read/write type smart card 6 to the card antenna 23
provided on the shared vehicle 2, the shared vehicle 2 transmits the signal
read by the card reader 24 to the control section 25 which administers the
operation of the shared vehicle 2. The control section 25 communicates with
the control room 1 by wireless transmission via the communication apparatus
22 and the communication antenna 2l,   17 transmitting the fact that a user
has held up the smart card 6 to request the use of the shared vehicle 2 to
the control room 1, and requests permission to borrow the vehicle.
Furthermore, the storage device 32 comprises ROM (Read Only Memory) or RAM
(Random Access Memory) or the like, in which the vehicle ID number assigned
to each shared vehicle 2 is stored in advance, and in which is stored
temporarily the user ID number and PIN (Personal ldedtification Number)
input by the user. The control section 



25 transmits the vehicle ID dumber stored in the storage device 32 and the
user ID dlllllbe,l input by the user to the control room 1, and i f
permission is granted to the user to borrow the shared vehicle 2, the
control room 1 from which the lending of the vehicle was requested
instructs the door locking mechanism 26 to unlock the door key, and
furthermore, once the control section 25 confirms that the PIN number
matches, the main power source control mechanism 27 activates the ignition
circuit. When a user A3 or a user BS borrows the shared vehicle 2, lie or
she inputs the required information into the control section 25 using the
operation section 29 according to the instructions displayed on the monitor
display section 28, and then presses the key switch 30 to turn ON the
ignition of the shared vehicle 2, after which he or she can begin to use
the shared vehicle 2. Furthermore, when a user returns the shared vehicle 2
to a port) he or she presses the return button 31 in the pert to execute
the return process. The smart card 6 is an ID terminal with an IC
containing a processor capable of simple decision making within tile card
and can read and write a stored ID number, which in the present embodiment
is an ID terminal used to communicate the ID number to the shared vehicle
2. This may be a non-contact or contact read/write type IC card, but is not
limited to a non-contact or contact based read/write type provided that it
is compatible with the reading apparatus on the shared vehicle 2, and
anything may be used which can   18 read and write the stored ID number,
including a magnetic card or a mobile telephone containing an IC chip.
Furthermore, while the shared vehicle 2 is traveling, a vehicle speed pulse
signal showing the traveling state of the shared vehicle 2 is transmitted
from the vehicle speed pulse detector 33 to the control section 25.
Moreover, since the fuel gauge 35 is connected to the control section 25
via the A/D converter 34, the control section 25 can thereby C011f11'll1
the state of fuel consumption. Furthermore, the tag antenna 36 and the ID
tag reader 37 are devices used by the shared vehicle 2 parked in a poc-t,
to identify the lot within the port. Next is a description of ports and
tags using FIG. 3. Ports 50 are parking regions for parking the shared
vehicles 2. The ports 50 in which the shared vehicles 2 are parked 



are placed in a range of locations so that the users 3 can move freely
between the plurality of ports 50 at different geographical locations using
the shared vehicles 2. More specifically, as shown in FIG. 3, in the shared
vehicle system of this embodiment, for example a part of a parking facility
40 used by ordinary vehicles is used as a port 50 for parking shared
vehicles 2. The place where the shared vehicles 2 can be preferentially
parked within the region of the parking facility 40, is only within a
region shown as the port 50 which is al located with an agreed number of
parked cars determined by a tenancy agreement between the owner of the
shared vehicle and the administrator, and other regions are for parking
ordinary vehicles. Moreover, a plurality of lots 51 for parking the shared
vehicles 2 is provided in the port 50, and an ID tag 52, which transmits an
ID number (lot ID) assigned individually to each of the ports 50 and the
lots 51, is provided in each of the lots 51.   19 The 1 D tags 52 exchange
ID numbers specific to each of the ports 50 and the lots 51 ~~~ith the tag
antennas 36 using any one of an electromagnetic coupling; method, an
electromagnetic induction method, a microwave method, an electrostatic
coupling method. an optical transmission method, and the like, and the
shared vehicles 2 recognize the locations of the ports and the lots where
they are parked by the ID tag readers 37 reading the signals received by
the tag antennas 36. In addition, as shown in FIG. 3, the two ID tags 52
are placed diagonally in the lot 51, which correspond to the front end and
the rear end of the shared vehicle 2, and the tag antenna 36 is placed on a
front corner or a rear corner (rear right corner in FIG. 3) of the shared
vehicle 2 close to the ID tag 52. Furthermore, the mechanism to capture the
location of the port 50 and the lot 51 where the shared vehicle 2 is parked
is not limited to the ID tag 52, but may also be a transmitter and receiver
using, an ETC (electronic toll collection system), or a position detection
device using GPS (Global Positioning System). Next, the vehicle
lending/returning operation of the shared vehicle system of the present
embodiment is described simply with reference to FIG. 1 and FIG. 2. First,
when a user A3 wishes to reserve the shared vehicle 2, he or she accesses a



vehicle administration apparatus 1 a from a mobile terminal 4 via a
communication network 7 such as the Internet, and performs the steps
involved in the reservation process. Then having secured the right to use
the shared vehicle 2, the user actually goes to the port 50 where the
shared vehicle 2 is parked and holds up the smart card 6 to the card
antenna 23 of the shared vehicle 2 in question to present his or her own
user ID. Furthermore, when a user BS wishes to use a shared vehicle 2
without making a reservation, the user BS goes directly to the port 50
where the shared vehicle 2 is parked without making a reservation with the
vehicle administration apparatus la, and holds up   20 the smart card 6 to
the card antenna 23 of the shared vehicle 2 in question to present his or
leer own user ID. The shared vehicle 2 presented with the user I D reads
the user I D stored on the smart card 6 using the card reader 24 and
determines whether to allow or deny the user access to inside the car,
while checking the user 1D with the control room 1 via the communication
apparatus 22 and the communication antenna 21. On the other hand, itt the
control section 1 1 of the vehicle administration apparatus I a, upon
receiving a request from the shared vehicle 2 to check a user ID which the
user is attempting to use, a determination is made based on the received
user ID as to the whether the user should be allowed or denied use of the
vehicle, and a signal indicating the approval or denial of vehicle usage
for- the user is sent to the shared vehicle 2. Furthermore, once the user
is allowed access inside the vehicle, the user inputs his or her assigned
PIN number' using the operation section 29 of the shared vehicle 2. In the
shared vehicle 2 where the PIN was input, a determination is made in the
control section 25 as to whether the input PIN, and a PIN assigned to the
user beforehand, which is transmitted from the vehicle administration
apparatus 1 a match. If it is determined that the PINS match, the main
power source control mechanism 27 activates the ignition circuit, allowing
the user to start the drive unit 31 of the shared vehicle 2 by operating
the key switch 30, and begin using the shared vehicle 2. Furthermore, when
the user thus permitted to use the shared vehicle 2 finishes using the
shared vehicle 2, he or she performs the process of returning the shared
vehicle 2 to the port 50. Then, once the vehicle administration apparatus 1
a has acquired use information for billing purposes, acquired the lot ID
of-the lot 51 and the port 50 where the shared vehicle 2 is parked, and
generated billing information while ascertaining the   21 location where
the shared vehicle 2 is parked, the vehicle lending/returning operation of
the shared vehicle system of the present embodiment is completed. The
vehicle use information shows information required to calculate the usage
fee of the shared vehicle 2 such as the rental time and return time, the
distance traveled, and the fuel remaining; on its return (amount of fuel
consumed). Next, the process of issuing an instruction to personnel 8 to
move (forward) a shared vehicle 2 to eliminate bias in the number of parked
shared vehicles 2 between a plurality of ports 50 in the shared vehicle
system above, is described with reference to the figures. In the present
embodiment, for ease of description, a case is described in which the ports
SO to be administered are 5 ports, from port A to port E. First, in order
to instruct personnel 8 to move a shared vehicle 2, it is necessary to 



first deter~~nine accurately which ports 50 are lacking in shared vehicles
2 and which ports 50 have excess shared vehicles 2, so that efficient
movement instructions can be issued. Here, as shown in the flow chart in
FIG. 4 which shows the inter-port shared vehicle movement instruction
procedure, first, a vehicle redistribution program is started (step S 1 ),
and then a personnel administration server 1 b determines whether or not
personnel 8 can be secured to perform vehicle redistribution (step S2). In
step S2, if personnel 8 cannot be secured to perform vehicle redistribution
(NO in step S2), the vehicle redistribution program is terminated.
Furthermore, in step S2, if personnel 8 can be secured to perform vehicle
redistribution (YES in step S2), the number of cars parked at each port 50
after a predetermined time is estimated in the vehicle administration
apparatus la based on the movement records for the shared vehicles 2 in
order to ascertain accurately the excess or lack status of shared vehicles
2 for each port 50. Then a ranking for shared vehicle 2   22 movement is
assigned to every port 50, and evaluation value calculation processing for
selecting ports to undergo vehicle redistribution is performed (step S3).
Once the evaluation value calculation processing is completed, the vehicle
administration apparatus 1 a determines whether or not a port 50 exists
which requires vehicle redistribution, and if no port 50 exists which
requires vehicle redistribution (NO in step S4), the vehicle redistribution
program is terminated. Furthermore, in step S4, if a port 50 which requires
vehicle redistribution is found (YES in step S4), the vehicle
administration apparatus 1 a determines from which port 50 to which port 50
a shared vehicle 2 should actually be moved based on the calculated
evaluation values, and performs vehicle movement instruction processin g in
which a vehicle movement instruction for moving a shared vehicle 2 between
the source and target ports 50 is output to the personnel administration
server 1 b (step SS). Finally, the personnel administration server 1 b
communicates the shared vehicle 2 movement instruction received from the
vehicle administration apparatus 1 a, to the portable terminal 9 carried by
the personnel 8 via the communications network 7 (step S6), and the vehicle
redistribution program is completed. 



Next, the evaluation value calculation process in step S3 in FIG. 4 is
described in detail with reference to the drawings. FIG. 5 is a flow chart
showing evaluation value calculation processing for extracting the ports 50
which require vehicle redistribution. In this processing, the vehicle
administration apparatus 1 a evaluates the number of shared vehicles 2
parked at each port 50 and assigns a ranking to each port 50. In FIG. 5,
first, the control section I 1 of the vehicle administration apparatus 1 a
acquires information relating to the number of shared vehicles 2 parked at
the specified port 50 (for example port A), from the port master 15, and
acquires information relating to   23 the numher of shared vehicles 2 which
have been reserved and are scheduled for use, from the reservation master
17 (step S 11 ). Next, the control section I 1 of'the vehicle
administration apparatus I a acquires the movement records of the shared
vehicles 2 of the specified port 50 by extracting the information as
statistical information for each port (step S 12) from the rental history
master 1 (. Furthermore, the control section 1 1 of the vehicle
administration apparatus 1 a acquires information relating to the personnel
8 indicating where the personnel 8 are located and the status of the
personnel 8, from the personnel administration server 1 b (step S 13}.
Based on the various information acquired in steps S 1 1 to S 13, the
estimated number of excess parked vehicles Nv-ex~~ss at the specified port
50 is calculated by the equation ( 1 ) below. [Equation 1 ]
Nv-excess=A+B+C+D+E+F-G-H ...(1) where: Nv-cress: the estimated number of
excess parked vehicles A: Vehicles out of service (the number of vehicles
currently parked which are unable to be used) B: Available vehicles (the
number of vehicles currently parked which are available for 



use) C: Number of vehicles held by users (the number of vehicles already
lent which are still in the parking area) D: Number of vehicles held by
personnel (the number of vehicles in the parking area which are in use by
personnel and therefore unavailable)   24 E: Reserved vehicles (vehicles in
the parking area already allocated to users) F: Number of vehicles
scheduled to arrive (the number of vehicles estimated to arrive in the
current time period) G: Number of vehicles scheduled to depart (the number
of vehicles estimated to depart in the current time period) H: Number of
personnel in transit (the number of personnel who have left the port in
question and are on the move performing vehicle redistribution) The excess
vehicle number evaluation value Ev_~x~CSS (first evaluation value) which
corresponds with the estimated number of excess parked vehicles Nv-exe, is
then calculated by equation (2) below (step S 14). [Equation 2] a) when
Nu_excess ~ NL, EV-excevs ` NV-excess ' ~L + l ) b) when NL < Nv-excess <
NH~ EV-excess - ~v-excess - NL) ~ ~li - Nl,) C) when NH <_ NV-excess
EV-exceas - NV-excess ' ~I~I - 1 ) ... (z) where: Nv-excess : estimated
number of excess parked vehicles Ev-r~cess : excess vehicle number
evaluation value NL: parked vehicle lower limit threshold NH: parked
vehicle upper limit threshold   25 The harked vehicle lower limit threshold
in equation (2) is a value which is set individually for each port 50, and
when the number of shared vehicles 2 in a port 50 is 



below this threshold, then if mechanical trouble occurs in a shared vehicle
2 or a shared vehicle 2 cannot return to the port 50 on time due to traffic
congestion or the like. there is a possibility that a shared vehicle 2
which can be lent to a user cannot be secured. This threshold is therefore
a minimum threshold showing that additional shared vehicles 2 are required.
Furthermore, the parked vehicle upper limit threshold is a value which is
set individually for each port 50. IC the number of shared vehicles 2 in a
port 50 exceeds this threshold, then when a plurality of users attempt to
return shared vehicles 2 to this port 50 at once, there is a possibility
that the maximum number of vehicles allowed by agreement to park in the
traffic measuring section 50 is exceeded, and the user is forced to occupy
an ordinary parking space. This threshold is therefore a maximum threshold
indicating that shared vehicle 2 movement (deduction) is necessary.
Furthermore, in the same manner, the estimated number of lacking parked
vehicles Nv-ia~~ is calculated for the specified port 50 by equation (3)
based on the various information acquired in steps S I 1 to S 13. [Equation
3] Nv.~ac~,=B+F-G-H ...(3) Where: Nv_ia~~ : The estimated number of lacking
parked vehicles B: Vehicles available for use F: Number of vehicles
scheduled to arrive G: Number of vehicles scheduled to depart H: Number of
personnel in transit   26 The lacking vehicle number evaluation value
Ev-I~~~ (second evaluation value) which corresponds with the estimated
number of lacking parked vehicles Nv_,~~~ is then calculated by equation
(4) below (step S I S). [Equation 4] a) when Nv-iacl, ~ N~, Ev-lack =
Nv-lack - (N~ + 1 ) b) when N~ < Nv_,ac~ < Nii 



Ev-nc~ _ (Nv-lack - N~) ~ (NIA - N~) c) when NH _< Nv_ia~~" EV-lack =
NV-lack - (NH - 1 ) ... (4) where: Nv_,d~k : The estimated number of
lacking parked vehicles Ev_,~~,, : The lacking vehicle number evaluation
value N~: The parked vehicle lower limit threshold NH: The parked vehicle
upper limit threshold Whether or not the number of excess parked vehicles
Nv_excess and the number of parked vehicles lacking Nv_,a~k have been
calculated for every port 50 is then determined (step S 16), and if the
number of excess parked vehicles Nv~xcess and the number of parked vehicles
lacking Nv_ia~,; have not been calculated for every port 50 (NO in step S
16), the next port 50 is specified (step S 17), the flow returns to step S
11, and the above processing is repeated. Furthermore, in step S 16, if the
number of excess parked vehicles Nv-r.~r,s and the number of lacking parked
vehicles Nv_lack have been calculated for every port 50 (YES in   27 step S
16), a port 50 where movement of a shared vehicle 2 (vehicle
redistribution) is required is extracted (step S 18)) and the evaluation
value calculation process is completed. The. determination as to whether a
port 50 requires movement of a shared vehicle 2 involves at least a
determination that a port 50 in which the evaluation value shows a negative
value, requires the addition of a shared vehicle 2 and that a port 50 in
which the evaluation value is greater than 1 requires the deduction of a
shared vehicle 2. Table 1 below is a table showing the actual number of
parked cars, the estimated number- of excess parked vehicles Nv_C~~es" the
excess vehicle number eval;;ation value Ev_ ~.~r,5, the estimated number of
lacking parked vehicles Nv_nc~, and the lacking vehicle number evaluation
value Ev_ia~~ for each port 50 from port A to port E when the parked
vehicle lower limit threshold is set to 2 and the parked vehicle upper
limit threshold is set to 7. Each evaluation value is calculated according
to the calculation methods of the 



evaluation value calculation processing above to obtain the results shown
in Table 1, and accordingly, the ports which require shared vehicle 2
movement are port A, port B and port E. Here, port A and port B require the
addition of shared vehicles 2, and port E requires shared vehicles 2 to be
deducted. [Table 1 ] Port Number Information TypePort APort BPort CPort
DPort EA: Vehicles out of service02110B: Available vehicles10344C: Number
of vehicles held by users ~l ~1 ~0 ~0 ~1D: Number of vehicles held by
personnel30001E: Reserved vehicles21111   zs F: Number of vehicles
scheduled to arrive11212G: Number of vehicles scheduled to depart21110H:
Number of personnel in transit10011Actual number of parked cars
Nv-re~l74567Estimated number of lacking parked-10435vehicles
Nv.i,,~~Estimated dumber of excess parked vehicles53G58Nv-e~~essLacking
vehicle number evaluation value-4-32/51/53I5E V-lackExcess vehicle number
evaluation value Ev_3/51/54/53I52C~(CCSS Next, vehicle movement instruction
processing according to step SS in F1G. 4 is described in detail. FIG. 6
and FIG. 7 are flow charts showing vehicle movement instruction processing.
In this processing the vehicle administration apparatus 1 a outputs to a
personnel administration server 1 b, a vehicle movement instruction to move
a shared vehicle 2 from a movement source port to a movement target port
50, based on the evaluation values which the vehicle administration
apparatus I a has calculated itself. In FIG. 6 and FIG. 7, first the
control section 11 of the vehicle administration apparatus 1 a selects the
port 50 with the highest excess vehicle number evaluation value EV-C\CCSS
as calculated in the evaluation value calculation processing (step S21 ).
29 Next, whether or not the highest excess vehicle number evaluation value
Ev_~;~~~,s is a positive value is determined (step S22), and if the highest
excess vehicle number evaluation value Ev_~.~~" is not a positive value (NO
in step S22), the vehicle movement instruction processing is terminated,
and the processing returns to step S3 in FIG. 4. Furthermore, in step S22,
if the highest excess vehicle number evaluation value Ev-~.~, is a positive
value (YES in step S22), then next whether or not the lacking vehicle
number evaluation value Ev_ia~~ is a positive value is determined (step
S23). In step S23, if the lacking vehicle number evaluation value Ev_i~,~~
for the selected 



port 50 is not a positive value (NO in step S23), then the port 50 with the
next highest excess vehicle number evaluation value Ev_~~cess is selected
(step S24), a flow returns to step S22, and the above processing is
repeated. On the other hand, in step S23, if the lacking vehicle number
evaluation value Ev_ ia~~ for the selected port 50 is a positive value (YES
in step S23), then whether or not only one port 50 has been selected is
determined (step S25). In step S25, if only one port 50 has been selected
(YES in step S25), then this port 50 is set as the movement target port
(step S26). Furthermore, in step 525, if more than one port 50 has been
selected (NO in step S25), then a determination is made as to whether
personnel 8 are stationed at the selected ports 50 or not (step S27). In
step S27, if no personnel 8 are stationed at the selected ports 50 (NO in
step S27), the control section 11 of the vehicle administration apparatus 1
a acquires the placement status of the personnel 8 from the personnel
administration server 1 b, selects the port SO which personnel 8 can reach
from another port the most quickly, as a candidate for the movement target
port (step S28), and sets this port SO as the movement source port (step
S26).   30 Furthermore, in step S27, if it is determined that personnel 8
are stationed at the selected ports 50 (YES in step S27), whether or not
there is only one port 50 at which personnel 8 are stationed is determined
(step S29). In step S29, if there is only one port 50 at which personnel 8
are stationed (YES in step S29), then this port 50 is set as the movement
source port (step S26). Furthermore, in step S29, if there is more than one
port 50 at which personnel 8 are stationed (NO in step S29), their a port
is selected according to a predetermined order (step S30), and this port is
set as the movement source port (step S26). Once the movement source port
has been set, next the port 50 with the lowest lacking vehicle number
evaluation value Ev_ia~~ is selected (step S31 ). Then, whether or not the
lacking vehicle number evaluation value Ev_,;,~~ is a negative value is
determined (step S32), and if the lacking vehicle number evaluation 



value Ev_ia~~, is not a negative value (NO in step S32), the vehicle
movement instruction process is terminated, and the processing returns to
step S3 in FIG. 4. Furthermore, in step S32, if the lacking vehicle number
evaluation value Ev.ia~~, is a negative value (YES in step S32), then next,
whether or not the excess vehicle number evaluation value Ev.~xcess for the
selected port 50 is a negative value is determined (step S33). In step S33,
if the excess vehicle number evaluation value Ev_rx~CSS for the selected
port 50 is not a negative value (NO in step S33), then the port 50 with the
next lowest lacking vehicle number evaluation value Ev-ia~~; is selected
(step S34), the flow returns to step S32, and the above processing is
repeated. On the other hand, in step S33, if the excess vehicle number
evaluation value Ev. e.~CS, for the selected port 50 is a negative value
(YES in step S33), then whether or not only one port 50 has been selected
is determined (step S35).   31 In step S35, if only one port 50 has been
selected (YES in step S35), then this port 50 is set as the movement target
port for the shared vehicle 2 (step S36). Furthermore, in step S35, if mare
than one port 50 has been selected (NO in step S35), then the port SO which
is closest to the movement source port 50 is selected as a candidate for
the movement target port (step S37), and this port 50 is set as the
movement target port 50 for the shared vehicle 2 (step S36). A
determination is then made as to whether or not personnel 8 are stationed
at the movement source port 50 (step S38), and if personnel 8 are stationed
at the movement source port 50 (YES in step S38), then an instruction for
the personnel 8 at this port 50 to move the shared vehicle 2 is output to
the personnel administration server 1 b (step S39), and the vehicle
movement instruction process is completed. Furthermore, in step S38, if
personnel 8 are not stationed at the movement source port 50 (NO in step
S38), then an instruction for the personnel 8 at a location (port) closest
to the movement source port 50, to move the shared vehicle 2, is output to
the personnel administration server 1 b (step S40), and the vehicle
movement instruction process is completed. 



According to the determinations made in the vehicle movement instruction
processing above, in Table 1, port A and port B can only accept additional
shared vehicles 2, and can therefore only act as movement target ports.
Furthermore, ports C, D and E only allow shared vehicles 2 to be deducted,
and can therefore only act as movement source ports. A shared vehicle
distribution instruction apparatus in which vehicles are moved
preferentially from the port (parking region) which is expected to have the
highest number of parked shared vehicles after a predetermined time) was
described as tile first embodiment of the invention.   32 In the present
embodiment, the control section 1 1 of the vehicle administration apparatus
1 a constitutes the evaluation value calculation device and the vehicle
movement instruction apparatus. More specifically, step S 1 1 to step S 18
in FIG. 5 correspond to the evaluation value calculation device, and step
S21 to step S40 in FIG. 6 correspond to the vehicle movement instruction
apparatus. As described above, with the shared vehicle distribution
instruction apparatus of the present embodiment, by moving shared vehicles
2 preferentially from the port 50 which is expected to have the highest
number of shared vehicles parked after a predetermined time, there is an
effect that in a port 50 where the number of parked vehicles exceeds the
number of vehicles allowed by agreement and vehicles are forced to occupy
parking regions reserved for ordinary vehicles, dissatisfaction of others
(people other than the users of the shared vehicle usage system) caused
when ordinary vehicles cannot be parked, for example, can be prevented, and
the shared vehicle system can be operated properly. [Second Embodiment]
Next a shared vehicle distribution instruction apparatus according to a
second embodiment is described. In the second embodiment, a shared vehicle
distribution instruction apparatus in which vehicles are moved
preferentially to the parking region estimated to have the lowest number of
parked shared vehicles after a predetermined time, is described. 



With the exception of the operation of the vehicle movement instruction
processing, the operation of the shared vehicle distribution instruction
apparatus and the construction of the apparatus are the same as in the
shared vehicle distribution instruction apparatus of the first embodiment,
and therefore description thereof is omitted, and the   33 vehicle movement
instruction processing in the shared vehicle distribution instruction
apparatus of the present embodiment is described in detail. In the second
embodiment, in order to move shared vehicles preferentially to the port
(parking region) estimated to have the lowest number of parked shared
vehicles after a predetermined time, the movement target port should be
determined before the movement source port in the vehicle movement
instruction processing. In other words, in the flow chart showing the
vehicle movement processing for moving a shared vehicle preferentially from
the port (parking region) estimated to have the highest number of parked
cars after a predetermined period, the processing from step S31 to step S37
to determine the movement target port should be executed before the
processing from step S21 to step S30 to determine the movement source port.
Specifically, after executing sequentially the steps from step S31 to step
S37, the steps from step S21 to step S30 should be executed sequentially,
followed by the steps from step S38 to step S40. As described above,
according to the shared vehicle distribution instruction apparatus of the
present embodiment, by moving shared vehicles 2 preferentially to the port
50 at which the lowest number of shared vehicles is estimated to be parked
after a predetermined period, an effect is obtained that user
dissatisfaction which results when a user cannot borrow a shared vehicle 2
at a port 50 which is lacking in shared vehicles 2 can be prevented, and
customer satisfaction can be unproved. [Third Embodiment] Next, a shared
vehicle distribution instruction apparatus according to a third embodiment
is described. In the third embodiment, a shared vehicle distribution
instruction apparatus is described in which a vehicle movement instruction
to move a shared vehicle preferentially  



34 from the parking region where the highest number of shared vehicles are
estimated to be parked alter a predetermined time, alld a vehicle movement
instruction to move a shared vehicle preferentially to the parking region
where the highest number' of shared vehicles are estimated to be parked
after a predetermined time, are issued alternately. The construction of the
shared vehicle distribution instruction apparatus according to the third
embodiment is the same as the construction of the shared vehicle
distribution instruction apparatus according to the first and second
embodiments, and therefore description thereof is omitted here, and the
vehicle movement instruction processing in the shared vehicle distribution
instruction apparatus of the present embodiment is described in detail. In
the third embodiment, according to the flow chart showing the inter-port
shared vehicle movement instruction procedure described in the first
embodiment using FIG. 4, in the vehicle movement instruction processing in
step S5, each time an instruction for personnel 8 to move a shared vehicle
2 is output to the personnel administration server 1 b, an action of moving
a shared vehicle preferentially from the parking region estimated to have
the highest number of parked shared vehicles after a certain time, and an
action of moving a vehicle preferentially to the parking region estimated
to have the lowest number of parked shared vehicles after a certain time,
may be repeated alternately. In other words, each time an instruction for
personnel 8 to move a shared vehicle 2 is output to the personnel
administration server 1 b, in step S5, the vehicle movement instruction
processing in steps S21 to S40 described using FIG. 6 and FIG. 7 in the
first embodiment, and the vehicle movement instruction processing of the
second embodiment, may be performed alternately. As described above,
according to a shared vehicle distribution apparatus of the present
embodiment, by alternating between moving a shared vehicle 2 preferentially
from   35 the port 50 at which the highest number of shared vehicles are
estimated to be parked after a certain time, and moving a shared vehicle 2
preferentially to the port SU at wlcl~ the 



lowest number of shamed vehicles are estimated to be parked after a certain
time. the dissatisfaction of others (people other than the users of the
shared vehicle system) which results when ordinary vehicles cannot be
parked because the spaces are occupied by shared vehicles 2, and
dissatisfaction of users which occurs when a lacl. of shared vehicles 2
means that a user cannot borrow a shared vehicle 2 can both be prevented,
so that there is an effect that the shared vehicle system can be operated
with improved customer satisfaction, without inconveniencing others who are
not users of the shared vehicle system. Moreover, in the first through
third embodiments above, after the vehicle redistribution calculation is
performed, if the instruction instructs that two of the personnel 8 at port
A are to move to port B, the number of personnel 8 who are in transit to
port B at the time of calculation is confirmed, and if that number is two
or more, the calculated instruction is cancelled. However, if free
personnel 8 are present at the port 50 from which the shared vehicle 2 is
to be deducted, a vehicle redistribution instruction for a shared vehicle 2
is issued to these personnel 8. Furthermore, when the calculation results
instruct that the shared vehicle 2 is distributed by being driven, then in
the step for the evaluation value, because it is already included in the
number of vehicles scheduled to arrive, the instruction is issued as is.
[Fourth Embodiment] Next, a shared vehicle distribution instruction
apparatus accurdiog io a cur t h embodiment is described.   36 In the
fourth embodiment, a shared vehicle instruction apparatus which moves
vehicles preferentially from the parking region with the highest number of
parked vehicles is described. Because the construction of the shared
vehicle distribution instruction apparatus according to the fourth
embodiment is the same as that of the shared vehicle distribution
instruction apparatus according to the first through third embodiments,
here description thereof is omitted, and the vehicle movement instruction
processing in the shared vehicle distribution instruction apparatus of the
present embodiment is described in detail. 



As seen in the flow chart showing the inter-port shared vehicle movement
instruction procedure in FIG. 8, first in order to ascertain accurately the
excess or lack of shared vehicles 2 for each port 50, the number of parked
shared vehicles 2 is evaluated in the vehicle administration apparatus 1 a,
a ranking for the movement of shared vehicles 2 is assigned to every port
50, and evaluation value calculation processing is performed (step S51).
Next, the vehicle administration apparatus la determines from which port 50
to which port 50 a shared vehicle 2 should actually be moved based on the
calculated evaluation values, and performs vehicle movement instruction
processing in which a vehicle movement instruction for moving a shared
vehicle 2 between the source and target ports 50 is output to the personnel
administration server 1 b (step S52). The personnel administration server 1
b then communicates the instruction for movement of a shared vehicle 2
received from the vehicle administration apparatus 1 a to the portable
terminal 9 carried by personnel 8, via the communication network 7 (step
S53). Furthermore, once an instruction is issued to move a shared vehicle 2
between two ports, the flow returns to step S51, and the above processing
is repeated.   37 Next, the evaluation value calculation process in step SS
1 in FIG. 8 is described in detail. FIG. 9 is a flow chart showing
evaluation number calculation processing in which the vehicle
administration apparatus la evaluates the number of shared vehicles 2
parked at each port 50 and assigns a ranking to each poet 50. In FIG. 9,
first the control section 11 of the vehicle administration apparatus 1 a
acquires information on the number of shared vehicles 2 parked at the
specified port (for example port A) from the port master 15 (step S61 ).
Next, whether or not the acquired actual number of parked vehicles is
higher than the determination minimum tl~u-eshold is determined (step S62).
Here, the determination minimum threshold is a value which is set
individually for each port 50. If the number of shared vehicles 2 at a port
50 falls below this threshold, when a shared vehicle 2 breaks down or a
shared vehicle 2 cannot return to the port 50 on 



time due to traffic congestion, for example, it is possible that a shared
vehicle 2 to be lent to the user cannot be secured, and this value
therefore is a minimum threshold indicating when additional shared vehicles
2 are needed. In step S62, when the acquired actual number of parked
vehicles is lower than the determination minimum threshold (NO in step
S62), a value obtained by deducting the actual number of parked vehicles
from the determination minimum threshold and subtracting 1 is set as an
evaluation value used to assign a ranking to each port 50 (step S63).
Furthermore, in step S62, if the acquired actual number of parked vehicles
is greater than the determination minimum threshold (YES in step S62), then
whether or not the actual number of parked vehicles exceeds a determination
maximum threshold is determined (step S64).   38 Here, the determination
maximum threshold is a value which is set individually for each port 50. If
the number of shared vehicles 2 in a port 50 exceeds this threshold, for
example when a plurality of users attempt to return shared vehicles 2 at
once to this port 50, there is a possibility that the number of vehicles
allowed by agreement to park at the port SO may be exceeded, forcing a
shared vehicle 2 to occupy a space for an ordinary vehicle, and this value
is therefore a maximum threshold indicating when the movement (deduction)
of shared vehicles 2 is needed. In step S64, when tile actual number of
parked cars at a port is lower than the determination maximum threshold (NO
in step S64), a ratio of the number of vehicles which is the difference
after subtracting the determination minimum threshold from the actual
number of parked cars, to the number of vehicles which is the difference
after subtracting the determination minimum threshold from the
determination maximum threshold, is set as the evaluation value used to
assign a ranking to each port 50 (step S65). Furthermore, in step S64, if
the actual number of parked cars exceeds the determination maximum
threshold (NO in step S64), then the number of vehicles obtained by
subtracting the determination maximum threshold from the actual number of
parked cars is set as the evaluation value used to assign a ranking to each
port 50 (step S66). 



Whether or not the evaluation values have been calculated for every port 50
is then determined, and if the evaluation values have not been calculated
for every port 50 (NO in step S67), then the next port 50 is specified
(step S68), the flow returns to step S61, and the above processing is
repeated. Furthermore, in step S67, if the evaluation values have been
calculated for every port 50 (YES in step S67), then the ports50 which
require shared vehicles 2 to be moved (vehicle redistribution) are
extracted (step S69), and the evaluation value calculation process is
completed. The determination as to whether a port 50 requires movement of a
39 shared vehicle 2 involves at least a determination that a port 50 in
which the valuation value shows a negative value requires the addition of a
shared vehicle 2 and that a port 50 in which the evaluation value is
greater than 1 requires the deduction of a shared vehicle 2. Table 2 shown
below is a table which shows an example of the determination minimum
thresholds, determination maximum thresholds, number of vehicles allowed by
agreement, and the actual number of parked cars, and also shows the
evaluation values calculated by the evaluation value calculation process
and the redistribution necessity (whether or not movement of a shared
vehicle 2 is necessary) for each port 50 from port A to port E. The
evaluation values, based on the abovementioned calculation method of the
evaluation value calculation process, came to -3 for port A, 3/4 for port
B, +2 for port C. 5/6 for port D, and -1 for port E. Accordingly, ports
which require the movement of shared vehicles 2 are port A, port C and port
E. Here, port A and port E require additional shared vehicles 2, while port
C requires the deduction of shared vehicles 2. [Table 2] Port Number
Information TypePort APort BPort CPort DPort ENecessityMinimum
Threshold21412DeterminationMaximum Threshold95875Number of vehicles allowed
by agreement1 199127Actual number of parked vehicles041062Evaluation
value-3 ~3/4 ~+25/6 ~-1Redistribution NecessityYNYNY 



40 Vehicle deduction threshold42533Vehicle addition threshold74754Vehicle
deduction necessityNYYYNVehicle addition necessityYNNNY The vehicle
deduction threshold, vehicle addition threshold, vehicle deduction
necessity and vehicle addition necessity listed in Table 2 are described
below. Next, the vehicle movement instruction processing according to step
S52 in FIG. 8 is described in detail. FIG. 10 and FIG. 1 I are flowcharts
showing vehicle movement instruction processing in which the vehicle
administration apparatus I a outputs a vehicle movement instruction to move
a shared vehicle 2 between movement source and movement target ports 50 to
the personnel administration server 1 b, based on the evaluation values
which the vehicle administration apparatus 1 a calculates itself. In FIG. I
0 and FIG. 1 I , first, tile control section 11 of the vehicle
administration apparatus 1 a selects the port 50 for which the evaluation
value calculated by the evaluation value calculation processing is the
highest (step S7I). Next, whether or not the evaluation value of the
selected port 50 is a positive value is determined (step S72), and if the
evaluation value is not a positive value (NO in step S72), then the vehicle
movement instruction process is terminated, and the flow returns to step
S53 in FIG. 8. Furthermore, in step S72, if the evaluation value is a
positive value (YES in step S72), then next whether or not the number of
parked shared vehicles 2 at the selected port 50 is higher than the vehicle
deduction threshold is determined (step S73).   41 Here, the vehicle
deduction threshold is a value set individually for each port 5U. If the
number of shared vehicles 2 at a port 50 is below this threshold, in order
to give the highest priority to the lending of shared vehicles 2 to "direct
riding" users from this pore 50, this threshold indicates that movement of
a shared vehicle 2 from this port 50 to another port 50 which has
insufficient shared vehicles 2 is forbidden, so as not to reduce 



the number of shared vehicles at this port airy further. Accordingly, a
port 50 for which the number of actual parked shared vehicles 2 is lower
than the vehicle deduction threshold cannot be used as a movement source
port for a shared vehicle 2. Because the determination minimum threshold,
the determination maximum threshold, and the vehicle deduction threshold
are set individually for each port 50. there can be ports 50 which have a
number of vehicles above their vehicle deduction threshold despite having a
low evaluation value. Here, in step S73, if the number of vehicles parked
in the selected port 50 is below the vehicle deduction threshold (NO in
step S73), then the port 50 with the next highest evaluation value is
selected (step S74), the flow returns to step S72, and the above processing
is repeated. On the other hand, in step S73, if the number of vehicles
parked in the selected port 50 is above the vehicle deduction threshold
(YES in step S73), then ne xt whether or not only one port 50 has been
selected is determined (step S75). In step S75, if only one port 50 has
been selected (YES in step S75), then this port 50 is set as the movement
source port (step S7b). Furthermore, in step S75, if more than one port 50
has been selected (NO in step S75), whether or not personnel ~ are
stationed at tile selected port 50 is determined (step S77).   42 In step
S77, if no personnel 8 are stationed at the selected ports 50 (NO in step
S77), the control section 1 1 of the vehicle administration apparatus 1 a
acquires the placement status of the personnel 8 from the personnel
administration server 1 b, selects the port 50 which personnel 8 can reach
from another port the most quickly as a candidate for the movement source
port (step S78), and sets this port 50 as the movement source port (step
S76). Furthermore, in step S77, if it is determined that personnel 8 are
stationed at the selected port 50 (YES in step S77), then whether or not
there is only one port 50 at which personnel 8 are stationed is determined
(step S79). In step S79, if there is only one port 50 at which personnel 8
are stationed (YES in 



step S79), then this port 50 is set as the movement source port (step S76).
Furthermore, in step S79, if there is more than one port 50 at which
personnel 8 are stationed (NO in step S79), then a port is selected
according to a predetermined order (step S80), and this port is set as the
movement source port (step S76). Once the movement source port is
determined, next the port 50 for which the evaluation value is lowest is
selected (step S81). Next, whether or not the evaluation value of the
selected port 50 is a negative value is determined (step S82), and if the
evaluation value is not a negative value (NO in step S82), then the vehicle
movement instruction process is terminated, and the flow returns to step
S53 in FIG. 8. Furthermore, in step S82, if the evaluation value is a
negative value (YES in step S82), then next whether or not the number of
shared vehicles 2 parked in the selected port 50 is less than the vehicle
addition threshold is determined (step S83). Nere, the vehicle addition
threshold is a value which is set individually for each port 50. If the
number of shared vehicles 2 at a port SO exceeds this threshold, in order
to   43 give the highest priority to users returning shared vehicles 2 to
this port 50) this threshold indicates that movement of shared vehicles 2
to this port 50 from another port 50 which has surplus shared vehicles 2 is
forbidden, so that the number of shared vehicles 2 at this port 50 is not
further increased. Accordingly, ports 50 in which the actual number of
parked shared vehicles 2 is higher than the vehicle addition threshold
cannot be used as a movement target port for shared vehicles 2. Because the
determination minimum threshold, the determination maximum threshold, and
the vehicle addition threshold are set individually for each port 50, there
can be ports 50 which have a number of vehicles below their vehicle
addition threshold despite having a high evaluation value. In step S83, if
the number of shared vehicles 2 parked in the selected port 50 is above the
vehicle addition threshold (NO in step S83), then the port 50 with the next
lowest evaluation value is selected (step S84), the flow returns to step
S82, and the above processing is repeated. 



On the other hand, in step S83, if the number of shared vehicles 2 parked
in the selected port 50 is lower than the vehicle addition threshold (YES
in step S83), then next, whether or not only one port 50 has been selected
is determined (step S85). In step 58~, if only one port 50 has been
selected (YES in step S85), then this port is set as the movement target
port 50 for shared vehicles 2 (step S86). In step S85, if more than one
port 50 has been selected (NO in step S85), then the port 50 which is
closest to the movement source port 50 is selected as a candidate for the
movement target port (step S87), and this port 50 is set as the movement
target port 50 for shared vehicles 2 (step S86). Then, whether or not
personnel 8 are stationed at the movement source port 50 is determined
(step S88), and if personnel 8 are stationed at the movement source port 50
44 (YES in step S88), then an instruction for the personnel 8 at this port
50 to move the shared vehicle 2 is output to the personnel administration
server 1 b (step S89), and the vehicle movement instruction process is
completed. Furthermore, in step S88, if personnel 8 are not stationed at
the movement source port 50 (NO in step S88), then an instruction for the
personnel 8 at a location (port) closest to the movement source port 50 to
move the shared vehicle 2 is output to the personnel administration server
1 b (step S90), and the vehicle movement instruction processing is
completed. In Table 2 above are shown, in addition to the actual number of
vehicles parked in each port 50, examples of the vehicle deduction
threshold and the vehicle addition threshold, and the vehicle deduction
viability (whether or not vehicles can be deducted, whether or not the port
can be used as the movement source port) and vehicle addition viability
(whether or not vehicles can be added, whether or not the port can be used
as the movement target port) as determined by the vehicle movement
instruction processing, for each port 50 from port A to port E. According
to the determinations made in the vehicle movement instruction processing
described above, port A and port E can only accept additional shared
vehicles 2, and can therefore only be used as the movement target port.
Furthermore, from port B, port C and port D, shared vehicles 2 can only be
deducted, and they can therefore only be used as the movement source port.
A shared vehicle distribution instruction apparatus in which shared
vehicles are 



moved preferentially from the port (parking region) where the highest
number of vehicles are parked was described above as the fourth embodiment
of the invention. In the present embodiment, the control section 1 I of the
vehicle administration apparatus I a constitutes the evaluation value
calculation device and the vehicle movement   45 instruction device. More
specifically, steps S61 to S69 in FIG. 9 correspond to the evaluation value
calculation device, and steps S71 to S90 in F1G. 10 correspond to the
vehicle movement instruction device. As described above, according to the
shared vehicle distribution instruction apparatus of the present
embodiment, by moving shared vehicles 2 preferentially from the port 50
which has the highest evaluation value and has a surplus of shared vehicles
2, an effect is obtained that in a port where the number of vehicles in the
port 50 exceeds the number allowed by. agreement and vehicles occupy
parking regions allocated to ordinary vehicles, dissatisfaction of others
(people other than the users of the shared vehicle system) who are unable
to park ordinary vehicles can eliminated quickly, and the shared vehicle
system can be operated properly. [Fifth Embodiment] Next, a shared vehicle
distribution instruction apparatus according to a fifth embodiment of the
invention is described. In the fifth embodiment, a shared vehicle
distribution instruction apparatus in which vehicles are moved
preferentially to the parking region with the lowest number of parked cars
is described. With the exceptions of the shared vehicle distribution
instruction apparatus and shared vehicle movement instruction processing,
the operation and the construction of the apparatus in the fifth embodiment
is the same as that of the shared vehicle distribution instruction
apparatus according to the first through fourth embodiments, and as such
description thereof is omitted, and the vehicle movement instruction
processing in the shared vehicle distribution apparatus of the present
embodiment is described in detail.   



4G In the fifth embodiment, in order to move shared vehicles preferentially
to the port (parking region) where the lowest number of shared vehicles is
parked, in the vehicle movement instruction processing mentioned above, the
movement target port may be determined before the movement source port. In
other words, in the flow chart showing the vehicle movement processing
described using FIG. 10 and FIG. 11 for moving a shared vehicle
preferentially from a port (parking region) where the highest number of
cars are parked, the process From step S81 to step S87 to determine the
movement target port may be executed before the process from step S71 to
step S80 to determine the movement source port. Specifically, after
executing sequentially the steps from step S81 to step S87, the steps from
step S71 to step S80 may be executed sequentially, followed by the steps
from step S88 to step S90. As described above, according to the shared
vehicle distribution instruction apparatus of the present embodiment, an
effect can be obtained in that by moving shared vehicles 2 preferentially
to the port 50 for which the evaluation value is the lowest which is
lacking in shared vehicles, dissatisfaction of users resulting when a user
cannot borrow a shared vehicle 2 from a port 50 which is lacking in shared
vehicles 2 can be eliminated quickly, thereby improving customer
satisfaction. (Sixth Embodiment] Next, a shared vehicle distribution
instruction apparatus according to a sixth embodiment of the invention is
described. In the sixth embodiment, a shared vehicle distribution
instruction apparatus is described in which; a vehicle movement instruction
for moving a shared vehicle preferentially from the parking region where
the highest number of cars are parked, and a   47 vehicle movement
instruction for moving a vehicle preferentially to the parking region where
the lowest number of cars are parked, are issued alternately. Because the
construction of the shared vehicle distribution instruction apparatus is
the same as that of the shared vehicle distribution instruction apparatus
according to the first through fifth embodiments, description thereof is
omitted, and the vehicle movement instruction processing in the shared
vehicle distribution instruction apparatus of the present embodiment is
described in detail. According to the sixth embodiment, in the flow chart
showing the inter-port shared vehicle movement instruction procedure
described in the fourth embodiment using FIG. 8, 



each time an instruction for personnel 8 to move a shared vehicle is output
to the personnel administration server 1 b in step S53, an action of moving
a shared vehicle preferentially from the parking region at which the
highest number of shared vehicles are parked, and an action of moving a
vehicle preferentially to the parking region at which the lowest number of
shared vehicles are parked, may be repeated alternately. In other words,
each time an instruction for personnel 8 to move a shared vehicle 2 is
output to the personnel administration server lb, in step S52, the vehicle
movement instruction processing in steps S71 to S90 described using FIG. 6
and FIG. 7 in the fourth embodiment, and the vehicle movement instruction
processing of the fifth embodiment, may be performed alternately. As
described above, according to the shared vehicle distribution apparatus of
the present embodiment, by alternating between moving a shared vehicle 2
preferentially from the port 50 which has the highest evaluation value and
has a surplus of shared vehicles, and moving a shared vehicle 2
preferentially to the port 5u which has the lowest evaluation value and
which is lacking in shared vehicles, the dissatisfaction of other's (people
other than the users of the shared vehicle system) which results when
ordinary   48 vehicles cannot be pai ked because the spaces are occupied by
shared vehicles 2, and dissatisfaction of users which occurs when a lack of
shared vehicles 2 means that a user cannot borrow a shared vehicle 2 can
both be prevented, so that there is ail effect that the shared vehicle
system can be operated with improved customer satisfaction, without
inconveniencing others who are not users of the shared vehicle system. In
the fourth through sixth embodiments, cases were described in which
inter-port shared vehicle movement instructions are issued with thresholds
only applied to tile number of parked shared vehicles 2. However, even if
the shared vehicles are administered so that the optimal number of shared
vehicles 2 are provided at the locations where they are required, if the
placement of the personnel 8 is not taken into consideration, there is a
possibility that suitable personnel 8 who can move the shared vehicle 2
cannot be assigned even if the shared vehicle movement instruction is
calculated accurately, or that when a shared vehicle 2 movement instruction
is issued without considering the personnel 8 and the shared vehicle 2
despite the fact that personnel 8 are currently moving a shared vehicle 2
to the targeted port 50 which is lacking in shared vehicles 2, the 



targeted port is processed as if it is lacking in shared vehicles 2, and an
unnecessary instruction is issued to move a new shared vehicle 2. Here, a
system may be used in which a threshold for the movement of personnel 8 to
a port 50 with a surplus of shared vehicles 2, which relates the number of
parked shared vehicles 2, is newly applied for each port, and if the number
of shared vehicles 2 at any port 50 becomes scarce, an instruction is
issued to the personnel 8, so that any personnel 8 who are to move a shared
vehicle 2 from the port 50 which has a surplus of shared vehicles 2 at
which personnel 8 are not present to this port 50 which is lacking in
shared vehicles 2, move to the port 50 which has the surplus of shared
vehicles 2.   49 Furthermore, if the number of shared vehicles 2 parked at
a port 50 is administered based only on tile number of parked shared
vehicles 2 which are in working order, the number of parking lots 51
occupied by vehicles which are out of order cannot be calculated, making it
possible to run out of spaces in the port 50 where shared vehicles 2 can be
parked. Accordingly, it is preferable that the shared vehicles 2 which are
out of order are included when counting the shared vehicles 2, a threshold
is assigned for each port 50 indicating how many out of order vehicles can
be parked at the port 50, and an instruction is issued to personnel 8 to
quickly move non out of order vehicles parked at ports 50 which exceed this
threshold, to a maintenance facility or the like. [Seventh Embodiment]
Next, a control apparatus for vehicle reservation which controls usage
reservations for shared vehicles according to the number of available
shared vehicles distributed between ports as appropriate using the shared
vehicle distribution instruction apparatus above is described. Since the
construction of the control apparatus for vehicle reservation is the same
as that of the shared vehicle distribution instruction apparatus according
to first through sixth embodiments, description thereof is omitted, and the
vehicle reservation processing in the control apparatus for vehicle
reservation of the present embodiment is described in detail. Furthermore,
in the construction of the shared vehicle distribution instruction 



apparatus according to the seventh embodiment, the personnel administration
server 1 b used in the shared vehicle distribution instruction apparatus
according to the first through sixth embodiments is not required and
therefore need not be provided.   50 First is a detailed description of the
reservation processing for renting a shared vehicle to a user in a shared
vehicle system of the present embodiment, using the flow chart in FIG. 12
Firstly, when a user A3 accesses the vehicle administration apparatus 1 a
via the communication network 7 using the portable terminal 4, the control
unit 1 1 in the vehicle administration apparatus la asks the user A3 for
user identification via the portable terminal 4, and prompts the user A3 to
input reservation conditions for tile reservation process to receive (step
S 101 ). HPre, reservation conditions means information for selecting a
shared vehicle 2 to rent, such as departure port, arrival port, usage day,
usage time, desired vehicle type and the like. In addition, vehicle type
means a classification to distinguish a vehicle, such as vehicle type (type
of car body), engine, transmission (for example, AT/MT), type of power
transmission function such as two-wheel drive/four wheel drive, existence
of equipment such as sunroof and the like, color of car body, and the like.
Next, the control unit 1 1 determines whether there is a vacant vehicle in
the departure port or not by reference to the port master 15 and the
reservation master 17 (step S 102). In step S 102, in the case where there
is no vacant vehicle in the departure port (NO in step S 102), the control
unit 11 sends the user A3 a message, "reservation NG" via the portable
terminal 4, proceeds to reservation confirmation processing 1, performs
processing as requested by the user A3, such as waiting for a vacant
vehicle, canceling the reservation, or the like, and finishes the
reservation processing operation (step S 103). Furthermore, in step S 102,
in the case where there is a vacant vehicle in the departure port (YES in
step S 102), it prompts the user A3 to input the desired usage time
(reservation start time, reservation finish time) (step S 104).  



51 Next. the control unit 11 determines whether it is possible to secure a
vacant vehicle for the desired usage time input by the user A3 (step S
10~). In step S 1 O5, in the case where it is not possible !o secure a
vacant vehicle for the desired usage time input by the user A3 (NO in step
S 105), the control unit 1 1 sends the user A3 a message "reservation NG"
via the portable terminal 4, proceeds to reservation confirmation
processing 2, performs processing as requested by the user A3, such as
waiting for a vacant vehicle, changing the reservation time, canceling the
reservation, or :he like, and finishes the reservation processing operation
(step S 106). Furthermore, in step S 1 O5, in the case where a vacant
vehicle can be secured for the desired usage time input by the user A3 (YES
in step S 1 OS), the desired usage time, and the reservation conditions
described above are stored in the reservation master 17, associating the
user ID of the user A3 who has requested the reservation and the vehicle
number of the secured shared vehicle 2 (step S 107). Moreover, a message,
"reservation OK", and the number of the reserved vehicle are transmitted to
the portable terminal 4 of the user A3 who has requested the reservation
(step S 108), and the reservation processing operation is finished. Next,
reservation acceptance control processing for controlling the acceptance or
rejection of shared vehicle usage reservations in the shared vehicle system
of the present embodiment is described in detail. In the vehicle
administration apparatus 1 a, the control section 11 executes the
reservation acceptance control processing at regular intervals, and
monitors whether or not a reservation can be received from a user A. In
other words, the control section 11 of the vehicle administration apparatus
1 a recognizes the scheduled movement times and status of the shared
vehicles 2 by referring to the vehicle master 14, the port master 15 and
the reservation master 17, and determines,   52 based on positional
information for the shared vehicles reported from the shared vehicle 2
using a GPS, whether or not there are unreturned vehicles which will not be
returned to 



the port 50 on time (step S 1 1 1 ). In step S 1 1 1, if there are
unreturned vehicles which will not be returned to the port 50 on time (YES
in step S 1 11 ), then the number of unreturned vehicles is counted and
assigned to a variable M (step S 112), and the flow proceeds to step S 1 13
On the other hand, in step S111. if there are no unreturned vehicles (NO in
step S 1 1 1 ), then no further action is taken and the flow proceeds to
step S 113. Next, in step S 1 13, a search is carried out to find whether
or not there are shared vehicles 2 which are reporting faults, by referring
to the vehicle master 14 and the port master 15, and whether or not there
are new vehicles to be repaired is determined (step S113). In step S 1 13,
if there are new vehicles to be repaired in which faults were discovered
(YES in step S 113), then the number of new vehicles to be repaired is
counted and assigned to a variable N (step S 114), and the flow proceeds to
step S 115. Next, in step S 115, referring to the vehicle master 14 and the
port master 15, whether or not there are reversion vehicles which will
revert to usable vehicles when repairs are n_ompleted or which will revert
to usable vehicles after being returned late to the port is determined
(step S 115). In step S 1 15, if there are reversion vehicles (YES in step
S 1 I 5), then the number of reversion vehicles is counted and assigned to
a variable R (step S 116), and the flow proceeds to step S 117. On the
other hand, in step S i i ~, if there are no reversion vchicics (Pv0 iii
step S 115), then no further action is taken and the flow proceeds to step
S I 17.   53 Once the variables M, N and R are set, in step S 117, the
number of shared vehicles which are available for use on schedule
(effective number of vehicles X = total number of shared vehicles A - (M +
N) + R) is calculated (step S 1 17) Next, whether or not there is any
variation in any of the variables M, N or R is determined (step S 1 18). In
step S 118, if there is no variation in any of the variables M, N or R (NO
in step S 1 18), their the control section 1 1 of the vehicle
administration apparatus 1 a terminates 



this iteration of the reservation acceptance control process Furthermore,
in step S 1 18, if there is variation in any of the variables M, N or R
(YES in step S 1 18), then whether or not the value of the effective number
of vehicles X had reduced from when it was calculated previously is
determined (step S 1 19). In step S 119, if the effective number of
vehicles X had reduced since the previous calculation (YES in step S 119),
then the acceptance of reservation requests from users A3 through the
reservation process is suspended (step S120). Reservation and distribution
are then recalculated based on the changed effective number of vehicles X
(step S 121 ). Furthermore, in step S 119, if the effective number of
vehicles X had not reduced since the previous calculation (NO in step S
118), then the control section 1 1 of the vehicle administration apparatus
1 a does not suspend accepting reservation requests from users A3 through
the reservation process, and the flow proceeds to step S 121, and
reservation and distribution are then recalculated based on the changed
effective number of vehicles X (step S 121 ). Next, whether or not there
are shared vehicles 2 available for lending is determined (step S l22), and
if there are shared vehicles 2 available for lending (YES in step S 122),
54 then the acceptance of usage reservations from users A3 through the
reservation process is resumed (step S 123 ). In step S 122, if there are
no shared vehicles 2 available for lendinb (NO in step S 122), then the
control section 1 1 of the vehicle administration apparatus 1 a terminates
this iteration of the reservation acceptance control process. As indicated
by the dashed line in FIG. 13, steps l22 and 123 do not need to be
executed. In other words, according to the reservation acceptance control
process, as shown in FIG. 14, ( 1 ) when the scheduled return time of the
reservation of previous users A3 of the shared vehicles numbered vehicle 1
and vehicle 2 is 14:00, (2) the time at which the vehicle becomes available
for use is f1'0111 l4:00. However, (4) from the point in time when it is
determined that the vehicle numbered vehicle 2 will not be able to be used
on 



schedule (has not returned to the port), the number of vehicles available
for use is counted as 1, and a reservation request acceptance tennination
period is entered for the vehicle which cannot be used on schedule (has not
returned to the port), and (3) at the point in time when the shared vehicle
numbered vehicle 2 is returned to the port at 14:15, the number of shared
vehicles available for use is counted as 2, and the usage reservation
process is restored to its normal state. In the present embodiment, the
control section 1 1 of the vehicle administration apparatus 1 a constitutes
the reservation administration device, the shared vehicle administration
device and the reservation acceptance control device. More specifically,
steps S 1 O 1 to S 1 O8 in FIG. 12 correspond to the reservation
administration device, steps S 111 to S 117 in FIG. 13 correspond to the
shared vehicie administration ucvice, acid steps S 118 to S 123 in FIG. 13
correspond to the reservation acceptance control device.   55 As described
above, according to the control apparatus for vehicle reservation of the
present embodiment, in the usage reservation of a shared vehicle 2, if it
is discovered by the control section 1 1 of the vehicle administration
apparatus 1 a that for some reason a shared vehicle 2 cannot be used on
schedule, the control section 1 1 suspends the acceptance of reservation
requests for the shared vehicle 2 made by the user A3, and when the shared
vehicle 2 which could not be used is reverted making a shared vehicle 2
available for lending, the control section 1 I resumes the acceptance of
reservation requests from users A3. As a result, not being able to lend
vehicles on schedule because of a reduction in the number of shared
vehicles 2 available for use can be prevented. Accordingly, an effect in
obtained in that inconvenience caused to the user A3 for example when a
shared vehicle 2 cannot actually be lent despite a reservation being
accepted from the user A3 can be eliminated, and the reservation process
can be realized accurately, allowing the convenience for the user A3 to be
improved. As described above, according to the first aspect of the
distribution instruction apparatus for shared vehicles, by estimating the
numbers of excess shared vehicles and lacking shared vehicles for each
parking region after a predetermined time by an evaluation value
calculation device, and calculating the degree of necessity of shared 



vehicle movement for each parking region as a numerical value called an
evaluation value using the numbers of excess shared vehicles and lacking
shared vehicles, instructions can be issued to move shared vehicles between
the parking regions taking the degree of necessity of vehicle movement for
each parking region properly into consideration. Accordingly, an effect is
obtained in that disparity between the number of shared vehicles at a
plurality of parking regions can be eliminated, and the shared vehicle
system   SG can be operated properly so that a user can use a shared
vehicle at any parking region at his or her convenience. Specifically, an
effect is obtained in that in a case when a portion of an ordinary parking
facility is reserved as a parking region for shared vehicles, a problem
wherein there are too many shared vehicles for a given parking region to
the extent that they begin to occupy the region reserved for ordinary
vehicles can be prevented from occurring, and the system can be operated
also to the satisfaction of people other than the users of the shared
vehicle system. According to the second aspect of the distribution
instruction apparatus for shared vehicles, by evaluating properly the
degree of necessity of vehicle movement for each parking region based on a
first and second evaluation value, the setting of a parking region which
appears to be approaching a lack of shared vehicles after a predetermined
time as the movement source parking region, and the setting of a parking
region which appears to be approaching a surplus of shared vehicles after a
predetermined time as the movement target parking region, can be prevented.
Accordingly, by moving shared vehicles from the parking region most likely
to inconvenience people other than the users of the shared vehicle system
to the parking region where the users of the shared vehicle system are most
likely to require additional shared vehicles, an effect is obtained that
problems can be efficiently prevented from occurring during the operation
of the shared vehicle system. According to the third aspect of the
distribution instruction apparatus for shared vehicles, by giving priority
to those parking regions where personnel who can move the shared vehicles
are stationed when setting the movement source parking region, the movement
of a shared vehicle can be completed in a short period of time.   57 



Accordingly, an effect is obtained in that in a parking region particularly
lacking in shared vehicles, dissatisfaction of users caused for example
when the user cannot borrow a shared vehicle can be eliminated promptly,
and customer satisfaction can be improved. According to the fourth aspect
of the distribution instruction apparatus for shared vehicles, by
evaluating the number of parked shared vehicles using a first and second
threshold, and calculating the degree of necessity of vehicle movement for
each parking region as a numerical value called an evaluation value,
instructions can be issued to move shared vehicles between the parking
regie;ls taking the degree of necessity of vehicle movement for each
parking region into consideration properly. Accordingly, an effect is
obtained in that disparity between the number of shared vehicles at a
plurality of parking regions can be eliminated, and the shared vehicle
system can be operated properly so that a user can use a shared vehicle at
any parking region at his or her convenience. Specifically, an effect is
obtained in that in a case when a portion of an ordinary parking facility
is reserved as a parking region for shared vehicles, a problem wherein
there are too many shared vehicles for a given parking region to the extent
that they begin to occupy the region reserved for ordinary vehicles can be
prevented, and the dissatisfaction of people other than the users of the
shared vehicle system can be eliminated. According to the fifth aspect of
the distribution instruction apparatus for shared vehicles, instructions
can be issued to move shared vehicles from the parking region determined to
have the most sufficient number of shared vehicles to the parking region
determined to be the most lacking in shared vehicles. Accordingly, by
moving shared vehicles from the parking region considered to cause the most
inconvenience to people other than the users of the shared vehicle system,
58 to the parkinti region where the users of the shared vehicle system most
require shared vehicles, problems which occur during the operation of the
shared vehicle system can be eliminated efficiently. According to the sixth
aspect of the distribution instruction apparatus for shared 



vehicles, the setting of parking regions which appear to be approaching a
lack of shared vehicles as the movement source parking region, and the
setting of parking regions which appear to be approaching a surplus of
shared vehicles as the movement target parkinc region can be prevented
using the third and fourth threshold. Accordingly, an effect is obtained in
that the issuing of unnecessary movement instructions to move shared
vehicles between two parking regions lacking in shared vehicles or between
two parking regions with an excess of shared vehicles can be prevented, and
the shared vehicle system can be operated properly. According to the
seventh aspect of the distribution instruction apparatus for shared
vehicles, by giving priority to parking regions where personnel who can
immediately move a shared vehicle are stationed, when setting the movement
source parking region, the movement of shared vehicles can be completed in
a short period of time. Accordingly, an effect is obtained in that in a
parking region particularly lacking in shared vehicles, dissatisfaction of
users caused for example when the user cannot borrow a shared vehicle, can
be eliminated promptly, and customer satisfaction can be improved.
According to the eight through tenth aspects of the control apparatus for
vehicle reservation, in the usage reservation for a shared vehicle, when
variation is detected in the number of shared vehicles by the shared
vehicle administration device, a vehicle redistribution calculation for the
vehicles administered by the reservation administration device is carried
out. At this time, specifically, if a shared vehicle which for some reason
cannot be used on schedule is found, based on the calculation results of
the vehicle   59 redistribution device, the reservation acceptance control
device stops accepting reservation requests made by users through the
reservation administration device. Furthermore, when previously unusable
shared vehicles are reverted, allowing a shared vehicle to be made
available for lending, the reservation acceptance control device resumes
the acceptance of usage reservations from users. As a result, cases in
which vehicles cannot be lent on schedule because of a reduction in the
number of shared vehicles available for use can be prevented. Accordingly,
there are effects that user convenience is improved, shared vehicles 



are used effectively, and a shared vehicle system can be operated
effectively.   GO What is claimed is: A shared vehicle distribution
instruction apparatus which in a shared vehicle system in which shared
vehicles parked in a parking region are administered and the shared
vehicles are lent to users, issues instructions for the movement of said
shared vehicles between a plurality of said parking regions in order to
maintain a suitable number of said shared vehicles readied at said
plurality of parking regions which exist at different geographical
locations, comprising: an evaluation value calculation device which
estimates the number of excess shared vehicles or the number of shared
vehicles lacking for each parking region after a predetermined time based
on the movement records of said shared vehicles, and calculates a first
evaluation value con~esponding to the estimated number of excess shared
vehicles and calculates a second evaluation value corresponding to the
number of shared vehicles lacking; and a vehicle movement instruction
device which determines a movement source parking region and a movement
target parking region for said shared vehicle based on said first and
second evaluation numbers, and issues a vehicle movement instruction to
move said shared vehicle from said movement source parking region to said
movement target parking region. 2. A shared vehicle distribution
instruction apparatus according to claim 1, wherein said vehicle movement
instruction device deems said parking region estimated to have the most
sufficient number of said shared vehicles based on said first and second
evaluation values, the movement source parking region for said shared
vehicles, and   G1 deems said parking region estimated to be most lacking
in said shared vehicles based on said first and second evaluation values,
the movement target parking region for 



said shared vehicles. A shared vehicle distribution instruction apparatus
according to either one of claim 1 and claim 2, wherein said vehicle
movement instruction device gives priority to said parking regions where
personnel who can move said shared vehicles are stationed when setting said
movement source parking region. 4. A shared vehicle distribution
instruction apparatus which in a shared vehicle system in which shared
vehicles parked in a parking region are administered and the shared
vehicles are lf:nt to users, issues instructions for the movement of said
shared vehicles between a plurality of said parking regions in order to
maintain a suitable number of parked cars for said shared vehicles readied
at said plurality of parking regions which exist at different geographical
locations, comprising: an evaluation value calculation device which sets
for each parking region for the number of said parked cars, a first
threshold value indicating a lower limit for determining whether or not
vehicle movement is necessary, and a second threshold value indicating an
upper limit for determining whether or not vehicle'movement is necessary;
and a vehicle movement instruction device which determines a movement
source parking region and a movement target parking region for said shared
vehicle based on said evaluated values, and issues a vehicle movement
instruction to move said shared vehicle from said movement source parking
region to said movement target parking region.   62 A shared vehicle
distribution instruction apparatus according to claim 4, wherein said
vehicle movement instruction device deems said parking region determined to
have the most sufficient number of said shared vehicles based on said
evaluation value the movement source parking region for said shared
vehicles, and deems said parking region determined to be most lacking in
said shared vehicles based on said evaluation value the movement target
parking region for said shared vehicles. 6. A shared vehicle distribution
instruction apparatus according to claim 4. wherein said vehicle movement
instruction device sets for each parking region for the 



number of said parked cars, a third threshold value indicating a lower
limit for determining whether or not vehicle movement is possible, and a
fourth threshold value indicating an upper limit for determining whether or
not vehicle movement is possible; deems said parking region which of said
parking regions where the number of parked cars exceeds said third
threshold value and it is therefore determined to be possible to deduct
shared vehicles, is the most sufficient in shared vehicles based on said
evaluation values, said movement source~parking region for said shared
vehicles; and deems said parking region which of said parking regions where
the number of parked cars is lower than said fourth threshold value and it
is therefore determined to be possible to add shared vehicles, is the most
lacking in shared vehicles based on said evaluation values, said movement
target parking region for said shared vehicles. 7. A shared vehicle
distribution instruction apparatus according to any one of claim 4 through
claim 6, wherein said vehicle movement instruction device gives priority to
said   63 parking regions where personnel who can move said shared vehicles
are stationed when setting said movement source parking region. A vehicle
reservation control apparatus comprising a reservation administration
device which accepts usage reservations from users acid administers the
distribution of vehicles, and which is used in a shared vehicle system
which lends shared vehicles parked in a parking region to said user who has
made the usage reservation, comprising: a shared vehicle administration
device which calculates the number of shared vehicles which can be used on
schedule and are available for reservation, and a vehicle redistribution
calculation device which when said shared vehicle administration device
detects a change in the number of said shared vehicles executes a vehicle
redistribution calculation for the vehicles administered by said
reservation administration device based on the changed number of said
shared vehicles thus detected. 9. A vehicle reservation control apparatus
according to claim 8, wherein said shared vehicle administration device
comprises a reservation acceptance control device which denies reservation
requests from said user made through said reservation administration device
for a shared vehicle subsequent to detecting a reduction in the number of
said shared vehicles, and said vehicle redistribution calculation device
executes a vehicle redistribution calculation for the vehicles administered
by said reservation administration device based on the reduced number of
said shared vehicles thus detected. 



64 10. A vehicle reservation control apparatus according to claim 9,
wherein said reservation acceptance control device resumes the acceptance
of reservation requests from said users based on the calculation results of
said vehicle redistribution calculation device.
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