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[DESCRIPTION] 

[TITLE OF INVENTION] 

CAR SHARING MANAGEMENT DEVICE, CAR SHARING MANAGEMENT 

METHOD, AND PROGRAM 

5 [Technical Field] 

[0001] 

The present invention relates to a car sharing management device, a car sharing 

management method, and a program. 

Priority is claimed on Japanese Patent Application No. 2013-209691, filed 

10 October 4, 2013, the content of which is incorporated herein by reference. 

[Background Art] 

[0002] 

Car sharing systems in which vehicles for car sharing are shared by many people 

becomes widespread. Such vehicles are parked in parking lots that are prepared for 

15 parking of vehicles for car sharing. In recent years, parking lots for car sharing have 

increased and promotion of use of car sharing systems is expected . 

In car sharing systems, for example, users themselves perform a use reservation 

by designating a rental parking lot and a return parking lot. Therefore, using a key 

rented in advance, users board a vehicle parked in the rental parking lot, and return it to 

20 the return parking lot. 

[0003] 

For example, as a car station load balancing system for balancing a use load of 

car stations for car sharing, there is a system in which, when a reservation of a shared car 

is received, if a destination car station is crowded, an alternative car station is presented 

25 to a member's terminal (for example, refer to Patent Literature 1). 
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In addition, there is a system in which a notification requesting to separately 

board a plurality of parked vehicles when vehicles parked in a parking lot are boarded is 

transmitted (for example, refer to Patent Literature 2), 

Further, there is a system in which, in order to equalize the number of parked 

5 vehicles in a plurality of parking lots in which vehicles for car sharing are parked, a 

predetermined benefit is assigned to a user who moves a vehicle from a predetermined 

movement source car port to a predetermined movement destination car port within a 

time limit (for example, refer to Patent Literature 3). 

Furthermore, as a rental car allocation system configured to manage rental car 

10 allocation in a controlled area, there is a system in which, in order to ensure the number 

of stored vehicles necessary before the next day of work starts, a reduced fee less than a 

regular fee is transmitted to users (for example, refer to Patent Literature 4). 

[Citation List] 

[Patent Literature] 

15 [0004] 

[Patent Literature 1] 

Japanese Unexamined Patent Application, First Publication No. 2012-215921 

[Patent Literature 2] 

Japanese Unexamined Patent Application, First Publication No. 2013-30016 

20 [Patent Literature 3 

Japanese Unexamined Patent Application, First Publication No. 2010-170293 

[Patent Literature 4] 

Japanese Unexamined Patent Application, First Publication No. 2012-150654 

[Summary of Invention] 

25 [Technical Problem] 
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[0005] 

However, in car sharing systems, vehicles for car sharing are used for a shorter 

time and a shorter distance than rental cars in many cases, and the number of vehicles 

parked in parking lots for car sharing is irregular. Therefore, deviations in the numbers 

5 of parked vehicles in parking lots are likely to occur, and there is a possibility of use of 

car sharing being limited. For example, in drop-off use in which a rental parking lot 

and a return parking lot are different, parking lots such as those in front of a station or 

nearby a large scale commercial facility are predicted to be preferred as return parking 

lots. In this case, when parking lots such as those in front of a station or nearby a large 

10 scale commercial facility remain fully occupied, since drop-off use is not possible in such 

parking lots, a selectable range of the return parking lot is limited, and there is a 

possibility of use of car sharing being less smooth. 

[0006] 

The present invention provides a car sharing management device, a car sharing 

15 management method, and a program through which it is possible to detect a parking lot 

which could restrain smooth use of a vehicle for car sharing among a plurality of parking 

lots in which vehicles for car sharing are to be parked. 

[Solution to Problem 

[0007] 

20 According to a first aspect of the present invention, a car sharing management 

device includes a congestion state computation unit configured to determine a congestion 

state of a parking lot area based on vehicle use information about use of a target vehicle 

for car sharing and parking lot use informati on about use of the parking lot area in which 

the target vehicle is parked, and an empty space judgement unit configured to judge 

25 whether a parking lot area which is presently fully occupied or which is predicted to be 
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fully occupied in the future exists based on the congestion state determined by the 

congestion state computation unit. 

[0008] 

According to a second aspect of the present inventi on, the car sharing 

5 management device according to the first aspect further includes a use promotion 

processing-unit configured to perform a use promotion process for promoting use of the 

parking lot area which is judged to be fully occupied by the empty space judgement unit. 

[0009] 

According to a third aspect of the present invention, in the car sharing 

10 management device according to the second aspect, as the use promotion process, the use 

promotion processing-unit performs (i) a process of assigning an incentive for use of a 

target vehicle parked in the parking lot area which is judged to be fully occupied or (ii) a 

process of providing an announcement regarding use of the target vehicle parked in the 

parking lot area which is judged to be fully occupied to a user. 

15 [0010] 

According to a fourth aspect of the present invention, in the car sharing 

management device according to the third aspect, the use promotion processing-unit 

selects a candidate on whom the use promotion process is performed based on a 

predetermined probability of moving depending on incentive assigning conditions. 

20 [0011] 

According to a fifth aspect of the present invention, the car sharing management 

device according to any one of the first to fourth aspects further includes a use 

reservation reception unit configured to restrain reception of a reservation for dropping 

off the target vehicle at the parking lot area which is judged to be fully occupied by the 

25 empty space judgement unit 
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[0012] 

According to a sixth aspect of the present invention, in the car sharing 

management device according to any one of the first to fifth aspects, the congestion state 

computation unit determines a congestion state of the parking lot area based on a current 

5 use state and a predicted use state of the parking lot area. 

[0013] 

According to a seventh aspect of the present invention, in the car sharing 

management device according to any one of the first to sixth aspects, the congestion state 

computation unit determines a congestion state of the parking lot area based on at least 

10 any of reservation information of the parking lot area, reservation information of the 

target vehicle, a past use result of the parking lot area, a past use result of the target 

vehi cle, area characteristics of the parking lot area, weather information of the parking lot 

area, traffic information near the parking lot area and event information near the parking 

lot area. 

15 [0014] 

According to an eighth aspect of the present invention, a car sharing 

management method includes determining a congestion state of a parking lot area based 

on vehicle use information about use of a target vehicle for car sharing and parking lot 

use information about use of the parking lot area in which the target vehicle is parked and 

20 judging whether a parking lot area which is presently fully occupied or which is 

predicted to be fully occupied in the future exists based on the congestion state. 

[0015] 

According to a ninth aspect of the present invention, a program causes a 

computer to function as a congestion state computation unit configured to determine a 

25 congestion state of a parking lot area based on vehicle use information about use of a 



target vehicle for car sharing and parking lot use information about use of the parking lot 

area in which the target vehicle is parked and an empty space judgement unit configured 

to judge whether a parking lot area which is presently fully occupied or which is 

predicted to be fully occupied in the future exists based on the congestion state 

determined by the congestion state computation operation. 

[Advantageous Effects of Invention] 

[0016] 

According to the car sharing management device, the management method, and 

the program described above, a deviation in the number of parked vehicles in a plurality 

of parking lots for car sharing is able to be detected. 

[Brief Description of Drawings] 

[0017] 

Fig. 1 is a schematic diagram showing an exemplary car sharing management 

system according to one embodiment of the present invention. 

Fig. 2 is a block diagram showing an exemplary configuration of a car sharing 

management device according to one embodiment of the present invention. 

Fig. 3 is a diagram showing an exemplary car sharing vehicle information table 

stored in a car sharing operation database according to one embodiment of the present 

invention. 

Fig. 4 is a diagram showing an exemplary car sharing parking lot information 

table stored in a parking lot operation database according to one embodiment of the 

present invention. 

Fig. 5 is a diagram showing an exemplary reservation information table stored in 

a reservation information database according to one embod iment of the present 

invention. 
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Fig. 6 is a diagram showing an exemplary incentive condition table stored in an 

incentive condition database according to one embodiment of the present invention. 

Fig. 7 is a flowchart showing an exemplary car sharing management method 

according to one embodiment of the present invention. 

5 Fig. 8 is a diagram showing an example of the number of target vehicles parked 

in parking lots according to one embodiment of the present invention. 

Fig. 9 is a diagram showing another example of the number of target vehicles 

parked in parking lots according to one embodiment of the present invention. 

Fig. 10 is a flowchart showing an exemplary crowded parking lot list creation 

10 process included in the flowchart shown in Fig. 7. 

Fig. 11 is a flowchart showing an exemplary use promotion process included in 

the flowchart shown in Fig. 7. 

Fig. 12 is a diagram showing another example of the number of target vehicles 

parked in parking lots according to one embodiment of the present invention. 

15 Fig. 13 is a diagram showing exemplary parking lot areas in a second 

embodiment of the present invention 

Fig. 14 is a diagram showing exemplary parking lots in a third embodiment of 

the present invention. 

Description of Embodiments] 

20 [0018] 

(First embodiment) 

Hereinafter, an exemplary car sharing management system according to the first 

embodiment of the present invention will be described with reference to the drawings. 

Fig. 1 is a schematic diagram showing an exemplary car sharing management system 

25 according to the first embodiment of the present invention. 
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As shown in Fig. 1, the car sharing management system according to the first 

embodiment of the present invention includes a car sharing management device 10, a car 

sharing vehicle management server 20, a car sharing parking lot management server 30, 

an information provision external server 40, a reservation management server 50, an 

5 incentive condition management server 60, and a plurality of terminals 71, 72, and 73, 

which are connected to one another via a network. The car sharing management system 

according to the first embodiment of the present invention is, for example, a system 

configured to manage target vehicles for car sharing parked in parking lots for car 

sharing, and is a system in which a user himself or herself performs processes of 

10 reserving and returning a target vehicle. The user performs a use reservation of a target 

vehicle by designating a parking lot from which to rent the target vehicle (hereinafter 

referred to as a "parking lot at a departure point"), a parking lot to which to return the 

target vehicle (hereinafter referred to as a "parking lot at an arrival point"), a departure 

time and an arrival time. In the car sharing management system according to the 

15 present embodiment, a reservation in which the parking lot at the departure point and the 

parking lot at the arrival point are different is possible, that is, it is possible to drop off 

the target vehicle. 

[0019] 

The car sharing management device 10 performs a process of preparing at least 

20 one empty space to park the moved target vehicle moved to a parking lot for car sharing 

based on a congestion state of the parking lot. The congestion state of the parking lot 

refers to information indicating a degree of congestion of target vehicles parked in the 

parking lot for car sharing. In the present embodiment, the congestion state of the 

parking lot is represented by the number of parked vehicles in the parking lot for car 

25 sharing. The congestion state is determined based on the number of target vehi cles 
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(hereinafter referred to as a "use result value") that are parked in the parking lot at a 

current time and the number of target vehicles (hereinafter referred to as a "use 

prediction value") that are predicted to be parked in the parking lot after the current time. 

The use prediction value includes a use prediction value (the number of parked vehicles) 

5 predicted using reservation information and a use prediction value (the number of parked 

vehicles) predicted using information other than reservation information. The 

information other than reservation information includes a past use result value of the 

parking lot, a past use result value of the target vehicles, a learned use prediction value 

that is learned based on a difference between a use result value and a use prediction value, 

10 area characteristics near the parking lot, weather information near the parking lot, traffic 

information near the parking lot, event information near the parking lot, and the like. 

That is, the use prediction value predicted using the reservation information is 

information having higher prediction accuracy than the use prediction value predicted 

using information other than reservation information, 

15 [0020] 

The embodiment of the present invention is not limited thereto, and the 

congestion state of the parking lot may be represented as a percent of a usage rate of the 

parking lot, the number of empty spaces of the parking lot or an evaluation value of a 

degree of congestion of the parking lot. The evaluation value is an evaluation value to 

20 evaluate factors that will cause the number of target vehicles parked in the parking lot to 

increase or decrease in the future. As the evaluation value, a high evaluation value is 

assigned in advance to a factor having a high probability of increasing the number of 

parked target vehicles, and a low evaluation value is assigned in advance to a factor 

having a high probability of decreasing the number of parked target vehicles. The 

25 evaluation value may be decided by a plurality of evaluation criteria. For example, an 
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evaluation value obtained based on a criterion of evaluating an increased or decreased 

amount of the number of parked vehicles predicted from the past use result value or a 

criterion of evaluat ing an increased or decreased amount of the number of parked 

vehicles predicted based on area characteristics and weather, traffic and event 

5 information near the parking lot is included. In this case, a sum of evaluation values 

calculated depending on the plurality of evaluation criteria is information indicating the 

congestion state of the parking lot. 

[0021] 

The car sharing vehicle management server 20 includes a car sharing operation 

10 database (DB) 21. The car sharing vehicle management server 20 generates information 

about use of the target vehicles for car sharing and writes the information in a car sharing 

vehicle information table in the car sharing operation database 21. The information 

about use of the target vehicles for car sharing includes, for example, movement sections 

to which the target vehicles actually move, times at which the target vehicles move 

15 (movement times), the number of target vehicles that have moved (the number of moved 

vehicles), and the like as the use result value of the target vehicles. In addition, in the 

information about use of the target vehicles for car sharing, for example, as a learned use 

prediction value of the target vehicles, information indicating the number of target 

vehicles whose use is predicted based on the use result value is included in each 

20 movement section at each movement time. The learned use prediction value of the 

target vehicles is information learned based on a difference between the use result value 

and the use prediction value by the car sharing management device 10. In addition, the 

information about use of the target vehicles for car sharing includes information 

indicating area characteristics of the movement section according to a location of the 

25 parking lot. An exemplary car sharing vehicle information table is shown in Fig. 3, and 
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details will be described below with reference to the drawing. 

[0022] 

The car sharing parking lot management server 30 includes a parking lot 

operation database (DB) 31. The car sharing parking lot management server 30 

5 generates information about use of the parking lot in which the target vehicles for car 

sharing are parked and writes the information in a car sharing parking lot information 

table in the parking lot operation database 31. The information about use of the parking 

lot includes, for example, the number of target vehicles parked in the parking lot for a 

predetermined time period as the use result value of the parking lot. In addition, 

10 information about use of a parking lot area includes, for example, the number of vehicles 

that need to enter and the number of vehicles that need to exit whose uses are predicted 

based on the use result in each parking lot at each parking time, as a learned use 

prediction value of the parking lot area. The learned use prediction value of the parking 

lot area is information learned based on a difference between the use result value and the 

15 use prediction value by the car sharing management device 10. In addition, the 

information about use of the parking lot includes information indicating area 

characteristics according to a location of each parking lot. An exemplary car sharing 

parking lot information table is shown in Fig. 4, and details will be described below with 

reference to the drawing. 

20 [0023] 

The information provision external server 40 is a server configured to transmit 

weather information indicating weather near each parking lot, information on traffic near 

each parking lot, and information on special events near each parking lot to the car 

sharing management device 10. 

25 [0024] 
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The reservation management server 50 includes a reservation information 

database (DB) 51. The reservation management server 50 receives a car sharing 

reservation from a pre-registered user, and writes content of the received reservation in a 

reservation information table in the reservation information database 51. An exemplary 

5 reservation information table is shown in Fig. 5, and details will be described below with 

reference to the drawing. In the car sharing management system according to the 

present embodiment, users who can reserve are limited to users who have registered in 

advance. The pre-registered user is assigned in advance a user identification (ID) 

serving as user identification information for identifying the user. 

10 [0025] 

The incentive condition management server 60 includes an incentive condition 

database (DB) 61. The incentive condition management server 60 writes incentive 

assigning conditions assigned to each pre-registered user in an incentive condition table 

in the incentive condition database 61. An exemplary incentive condition table is 

15 shown in Fig. 6, and details will be described below with reference to the drawing. The 

incentive condition management server 60 may receive incentive assigning conditions 

decided by an administrator, and write the conditions in the incentive condition database 

61. The incentive condition management server 60 may also write predetermined 

incentive assigning conditions depending on the users' characteristics in the incentive 

20 condition database 61 in association with a user ID of each user. In addition, the 

incentive condition database 61 may store incentive conditions (such as an amount of 

incentive, incentive content and a notification method) learned based on a result value of 

a previously assigned incentive. The incentive condition database 61 may be updated 

with incentive conditions learned based on an incentive assigned from the last update at 

25 predetermined time intervals or when an incentive is assigned. Accordingly, the 
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incentive condition database 61 can be updated with incentive conditions depending on 

the latest incentive assigning state at a speed close to real time. 

[0026] 

The plurality of terminals 71, 72, and 73 are terminals of pre-registered users, 

for example, mobile phones or smartphones. 

[0027] 

Next, an exemplary configuration of the car sharing management device 10 

according to the present embodiment will be described with reference to Fig. 2. Fig. 2 

is a block diagram showing an exemplary configuration of the car sharing management 

device 10 according to the present embodiment. 

The car sharing management device 10 includes a congestion state computation 

unit 11, an empty space judgement unit 12, a use reservation reception unit 13, a use 

promotion processing-unit 14, a clock unit 15, and a storage unit 16. 

[0028] 

The congestion state computation unit 11 determines a congestion state of a 

parking lot area based on vehicle use information about use of the target vehicles for car 

sharing and parking lot use information about use of the parking lot area in which the 

target vehicles are parked. 

[0029] 

The congestion state computation unit 11 determines the number of parked 

target vehicles (the use result value) that are parked in the parking lot at a current time 

based on reservation information stored in the reservation information database 51. 

[0030] 

The congestion state computation unit 11 computes a congestion state from a 

current time to a judgement target time based on reservation information stored in the 
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reservation information database 51. The judgement target time is a time that is a 

predetermined length of time after the current time, and is a time defining a range in 

which a congestion state is determined. In the present embodiment, the congestion state 

computation unit 11 determines a use prediction value predicted using reservation 

5 information as information indicating the congestion state computed based on reservation 

information. More specifically, the congestion state computation unit 11 determines a 

value (the use prediction value predicted using reservation information) obtained by 

subtracting the number of vehicles determined to be rented (the number of vehicles that 

need to exit) in each parking lot from the current time to the judgement target time from 

10 the number of vehicles decided to be dropped off (the number of vehicles that need to 

enter) at each parking lot from the current time to the judgement target time based on 

reservation information. 

[0031] 

The congestion state computation unit 11 computes a congestion state from the 

15 current time to the judgement target time based on information other than reservation 

information. The information other than reservation information includes, for example, 

the learned use prediction value stored in the car sharing operation database 21 and the 

parking lot operation database 31, information (for example, area characteristics near the 

parking lot, weather information near the parking lot, traffic information near the parking 

20 lot, and event information near the parking lot) received from the information provision 

external server 40 and the like. In the present embodiment, the congestion state 

computation unit 11 determines a use prediction value predicted using the information 

other than reservation information as information indicating the congestion state 

computed based on the information other than reservation information. More 

25 specifically, the congestion state computation unit 11 determines a value (a use prediction 
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value predicted using information other than reservation information) by subtracting the 

number of vehicles predicted to be rented from each parking lot from the current time to 

the judgement target time (the number of vehicles that need to exit) from the number of 

vehicles predicted to be dropped off (the number of vehicles that need to enter) at each 

5 parking lot from the current time to the judgement target time based on the information 

other than reservation information. 

[0032] 

The congestion state computation unit 11 determines a value in which the use 

prediction value (including the use prediction value predicted using reservation 

10 information and the use prediction value predicted using information other than 

reservation information) is added with respect to the use result value as the congestion 

state of the parking lot. 

[0033] 

The empty space judgement unit 12 judges whether a parking lot which fully 

15 occupied and does not have an empty space for parking the moved target vehicles exists 

based on the congestion state determined by the congestion state computation unit 11. 

In other words, the empty space judgement unit 12 judges whether a parking lot area 

which is presently fully occupied and is impossible to ensure one or more empty spaces, 

or which is predicted to be occupied in the future and is predicted to be impossible to 

20 ensure one or more empty spaces exists based on the congestion state determined by the 

congestion state computation unit 11. In the present embodiment, the empty space 

judgement unit 12 creates a list of crowded parking lots (hereinafter referred to as a 

"crowded parking lot list") predicted to be fully occupied based on the congestion state in 

the near future a predetermined length of time after the current time. The empty space 

25 judgement unit 12 judges whether there is a parking lot in which the number of vehicles 
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that need to enter exceeds the number of vehicles that need to exit until a time at which 

full occupation is predicted among crowded parking lots included in the created crowded 

parking lot list. When there is a parking lot in which the number of vehicles that need 

to enter exceeds the number of vehicles that need to exit until the time at which full 

5 occupation is predicted, the empty space judgement unit 12 judges that there is a parking 

lot which is fully occupied and is impossible to ensure the empty space for parking the 

moved target vehicles. In other words, even if the parking lot is predicted to be fully 

occupied, when the number of vehicles that need to exit exceeds the number of vehicles 

that need to enter, the empty space judgement unit 12 judges that there is a parking lot in 

10 which the empty space for parking the moved target vehicles can be ensured. In 

addition, when there is a parking lot in which the number of vehicles that need to enter 

exceeds the number of vehicles that need to exit until the time at which full occupation is 

predicted, the empty space judgement unit 12 determines a time (hereinafter referred to 

as a "gui ded time") at which the number of vehicles that need to enter exceeds the 

15 number of vehicles that need to exit. 

[0034] 

The use reservation reception unit 13 refers to the reservation information 

database 51 and receives a reservation including return to the parking lot area which is 

judged to be possible to ensure the empty space for parking the moved target vehicle 

20 based on the judgement of the empty space judgement unit 12. More specifically, 

reservation content is transmitted from the terminal 71 to the car sharing management 

device 10 via a network. The use reservation reception unit 13 of the car sharing 

management device 10 receives the reservation content, and judges whether it is possible 

to perform a reservation in accordance with the received reservation content based on 

25 information stored in the reservation information database 51 and judgement of the 
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empty space judgement unit 12. When it is judged that a rentable target vehicle is 

ensured at a reservation time in the parking lot at the departure point included in the 

received reservation content and the empty space for parking the moved target vehicle 

can be ensured at a return time in the parking lot at the arrival point included in the 

5 received reservation content, the use reservation reception unit 13 judges that it is 

possible to perform a reservation in accordance with the received reservation content. 

The use reservation reception unit 13 replies with the fact that the reservation is possible 

to the terminal 71. 

When it is judged that the rentable target vehicle cannot be ensured at the 

10 reservation time in the parking lot at the departure point included in the received 

reservation content, the use reservation reception unit 13 limits reception of a reservation 

for rental from the parking lot at the departure point. In addition, when it is judged that 

the empty space for parking the moved target vehicle cannot be ensured at a return time 

in the parking lot at the arrival point included in the received reservation content, the use 

15 reservation reception unit 13 limits reception of a reservation for dropping off the target 

vehicle at the parking lot in which it is judged to be fully occupied and impossible to 

ensure the empty space by the empty space judgement unit 12. 

[0035] 

The use promotion processing-unit 14 performs a use promotion process for 

20 promoting use of the parking lot (hereinafter referred to as a "use promotion target 

parking lot") in which it is judged to be fully occupied and impossible to ensure the 

empty space for parking the moved target vehicle by the empty space judgement unit 12. 

In order to promote use of the target vehicles parked in the use promotion target parking 

lot, the use promotion process includes a process in which an announcement regarding 

25 use of the target vehicles parked in the use promotion target parking lot is provided to the 
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users and a process in which a predetermined incentive is assigned to the users who use 

the target vehicles parked in the use promotion target parking lot. 

The use promotion processing-unit 14 decides a movement destination 

(hereinafter referred to as an "available parking lot") to which the target vehicles parked 

5 in the use promotion target parking lot can be moved, and selects a user to whom to 

promote use of the available parking lot from the use promotion target parking lot from 

the current time to the guided time based on a probability of moving of each user. This 

process will be described below in detail. The probability of moving is information 

indicating a probability that the target vehicles parked in the use promotion target parking 

10 lot will be used and exit the use promotion target parking lot by the guided time. 

[0036] 

The use promotion processing-unit 14 decides a movement destination (that is, 

the available parking lot) of the target vehicles parked in the use promotion target parking 

lot based on reservation information stored in the reservation information database 51 

15 and the use prediction value. More specifically, the use promotion processing-unit 14 

decides a parking lot that is predicted to have at least one empty space at the guided time 

using reservation information, and a parking lot that is predicted to have a vehicle that 

needs to exit by the guided time using the use predi ction value even if the parking lot is 

predicted to be fully occupied at the guided time using reservation information as the 

20 available parking lot. 

[0037] 

The use promotion processing-unit 14 determines a probability of moving of 

each user based on information stored in the incentive condition database 61. In the 

present embodiment, the use promotion processing-unit 14 determines a probability of 

25 moving of each user based on incentive assigning conditions when drop-off service at the 



19 

available parking lot from the use promotion target parking lot is used and the past use 

result value of each user from the current time to the guided time. For example, as 

incentive assigning conditions when drop-off service at the available parking lot from the 

use promotion target parking lot is used from the current time to the guided time, 

5 incentive content indicating whether the incentive is assigned in the form of a fee 

discount or a coupon, and an amount of incentive indicating a percentage of a discounted 

usage fee are predetermined. The incentive assigning conditions may be updated 

depending on incentive assignment to each user or an incentive use result value, or 

decided depending on the user's characteristics. In addition, the same incentive may be 

10 uniformly assigned to predetermined users for a campaign period or a use promotion 

period. 

[0038] 

The use promotion processing-unit 14 selects a user to whom to promote use of 

the target vehicles parked in the use promotion target parking lot which is judged to be 

15 fully occupied and impossible to ensure the empty space for parking the moved target 

vehicles based on the probability of moving. In the present embodiment, the use 

promotion processing-unit 14 decides a user to whom to promote use of the target 

vehicles based on the predetermined probability of moving depending on a value 

obtained by subtracting the number of vehicles that need to exit from the number of 

20 vehicles that need to enter the use promotion target parking lot. For example, when the 

value obtained by subtracting the number of vehicles that need to exit from the number 

of vehicles that need to enter the use promotion target parking lot is 1, the probability of 

moving is decided to be 80% or more. When the value obtained by subtracting the 

number of vehicles that need to exit from the number of vehicles that need to enter the 

25 use promotion target parking lot is 2, the probability of moving is decided to be 85% or 
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more. When the value obtained by subtracting the number of vehicles that need to exit 

from the number of vehicles that need to enter the use promotion target parking lot is 3, 

the probability of moving is decided to be 90% or more. That is, as the value obtained 

by subtracting the number of vehicles that need to exit from the number of vehicles that 

5 need to enter the use promotion target parking lot becomes higher, it is necessary to move 

the target vehicle more quickly. Therefore, it is preferable to perform a use promotion 

process such that the probability of moving becomes higher. Note that the probability 

of moving may be decided depending on a length of time from the current time to the 

guided time. That is, as the length of time from the current time to the guided time 

10 becomes shorter, since it is necessary to move the target vehicle more quickly, it is 

preferable to perform the use promotion process such that probability of moving becomes 

higher. 

[0039] 

The clock unit 15 outputs information indicating the current time to the 

15 congestion state computation unit 11, the empty space judgement unit 12, the use 

reservation reception unit 13, and the use promotion processing-unit 14. 

The storage unit 16 is a storage unit configured to temporarily store information 

used by components of the car sharing management device 10. 

[0040] 

20 Next, an exemplary car sharing vehicle information table stored in the car 

sharing operation database 21 will be described with reference to Fig. 3. Fig. 3 is a 

diagram showing an exemplary car sharing vehicle information table according to one 

embodiment of the present invention 

As shown in Fig. 3, the car sharing vehicle information table is a table in which 

25 movement sections, movement times, the number of moved vehicles, a learned use 
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prediction value, and area characteristics are stored in association. As described above, 

the number of moved vehicles is a use result value corresponding to the movement 

sections and the movement times. In the table shown in Fig. 3, the number of moved 

target vehicles moved from a parking lot A to a parking lot B, and the number of moved 

5 target vehicles moved from a parking lot C to the parking lot B are written for each 

movement time. In an example shown in Fig. 3, the movement times are predetermined 

periods of time that are divided at 30-minute intervals. As the use result value, the 

number of moved vehicles per day may be written in each column of the car sharing 

vehicle information table, and an average value of the number of moved vehicles for 

10 several days may be written in each column of the table. 

[0041] 

Next, an exemplary car sharing parking lot information table stored in the 

parking lot operation database 31 will be described with reference to Fig. 4. Fig. 4 is a 

diagram showing an exemplary car sharing parking lot information table according to the 

15 first embodiment of the present invention. 

As shown in Fig. 4, the car sharing parking lot information table is a table in 

which a parking lot name, parking times, the number of parked vehicles, a learned use 

prediction value, and area characteristics are stored in association. As described above, 

the number of parked vehicles is a use result value corresponding to the parking lot name 

20 and the parking times. In the table shown in Fig. 4, the number of parked vehicles in 

the parking lot A and the number of parked vehicles in the parking lot B are written for 

each parking time. In an example shown in Fig. 4, the parking times are predetermined 

periods of time that are divided at 30-minute intervals. As the use result value, the 

number of parked vehicles per day may be written in each column of the car sharing 

25 parking lot information table, or an average value of the number of parked vehi cles for 
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several days may be written in each column of the table. 

[0042] 

Next, an exemplary reservation information table stored in the reservation 

information database 51 will be described with reference to Fig. 5. Fig. 5 is a diagram 

5 showing an exemplary reservation information table according to the first embodiment of 

the present invention. 

As shown in Fig. 5, the reservation information table is a table in which a 

parking lot at a departure point, a departure time, a parking lot at an arrival point, an 

arrival time, a user ID serving as user identification information, and a user name are 

10 stored in association. The reservation information table is a table in which reservation 

information for each reservation is associated. When a reservation is canceled, the 

canceled reservation information is removed from the reservation information table. 

[0043] 

Next, an exemplary incentive condition table stored in the incentive condition 

15 database 61 will be described with reference to Fig. 6. Fig. 6 is a diagram showing an 

exemplary incentive condition table according to the first embodiment of the present 

invention. 

As shown in Fig. 6, the incentive condition table is a table in which a user ID, a 

current time, a guided time, a parking lot at a departure point, a parking lot at an arrival 

20 point, a notification method, incentive content, an amount of incentive, and a probability 

of moving are stored in association. 

[0044] 

Next, an exemplary car sharing management method according to the first 

embodiment of the present invention will be described with reference to Fig. 7. Fig. 7 

25 is a flowchart showing an exemplary car sharing management method according to the 
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first embodiment of the present invention. Here, an exemplary car sharing management 

method will be described using a movement example of the target vehicles in parking 

lots A, B, and C with reference to Figs. 8 and 9. Fig. 8 is a diagram showing an 

exemplary parking state of the parking lots A, B, and C at the current time 12:00. Fig. 9 

5 is a diagram showing an exemplary parking state of the parking lots A, B, and C at the 

judgement target time 14:00. 

[0045] 

(Step STI01) 

The congestion state computation unit 11 acquires the judgement target time that 

10 is in the near future. The congestion state computation unit 11 acquires, for example, a 

time that is a predetermined length of time after the current time based on the current 

time output from the clock unit 15 as the judgement target time. In the present 

embodiment, when the current time is assumed to be 12:00, the congestion state 

computation unit 11 acquires 14:00 two hours later as the judgement target time. 

15 (Step ST 102) 

Next, the congestion state computation unit 11 reads reservation information 

from the current time 12:00 to the judgement target time 14:00 from the reservation 

information database 51. 

[0046] 

20 (Step ST103) 

The congestion state computation unit 11 computes a congestion state from the 

current time 12:00 to the judgement target time 14:00 based on the reservation 

information acquired in Step ST 102. 

[0047] 

25 The congestion state computation unit 11 determines the number of parked 
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target vehicles (the use result value) that are parked in the parking lot at the current time 

based on reservation information stored in the reservation information database 51. 

Here, as shown in Fig. 8, 6 vehicles are parked in the parking lot A, 6 vehicles are parked 

in the parking lot B, and 7 vehicles are parked in the parking lot C. The congestion 

5 state computation unit 11 determines the number of parked vehicles shown in Fig. 8 as a 

congestion state at the current time 12:00 based on reservation information. 

[0048] 

Next, the congestion state computation unit 11 determines the number of parked 

target vehicles in each parking lot expected from the current time 12:00 to the judgement 

10 target time 14:00 based on reservation information. 

For example, reservation information in which a parking lot at a departure point 

B, a parking lot at an arrival point A, the departure time 12:10, and the arrival time 12:50 

are designated is stored in the reservation information database 51. In this case, the 

congestion state computation unit 11 predicts occurrence of a spontaneous demand from 

15 the parking lot B to the parking lot A 10 minutes later as a use prediction value predicted 

using reservation information. That is, the congestion state computation unit 11 

determines that the number of parked vehicles in the parking lot B is decreased by one 

(the number of vehicles that need to exit the parking lot B is increased by one) at 12:10 

and the number of parked vehicles in the parking lot A is increased by one (the number of 

20 vehicles that need to enter the parking lot A is increased by one) at 12:50. 

In addition, reservation information in which a parking lot at a departure point A, 

a parking lot at an arrival point C, the departure time 12:40 and the arrival time 13:40 are 

designated is stored in the reservation information database 51. In this case, the 

congestion state computation unit 11 predicts occurrence of a spontaneous demand from 

25 the parking lot A to the parking lot C 40 minutes later as a use prediction value predicted 
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using reservation information. That is, the congestion state computation unit 11 

determines that the number of parked vehicles in the parking lot A is decreased by one 

(the number of vehicles that need to exit the parking lot A is increased by one) at 12:40, 

and the number of parked vehicles in the parking lot C is increased by one (the number 

5 of vehicles that need to enter the parking lot C is increased by one) at 13:40. 

[0049] 

The congestion state computation unit 11 determines a congestion state of each 

parking lot at the judgement target time 14:00 based on reservation information. 

More specifically, the congestion state computation unit 11 determines a value 

10 obtained by adding 1 (the number of vehicles that need to enter by the judgement target 

time 14:00) to and subtracting 1 (the number of vehicles that need to exit by the 

judgement target time 14:00) from 6 (the number of parked vehicles at the current time 

12:00) in the parking lot A, that is, 6 (the number of parked vehicles), as the congestion 

state at the judgement target time 14:00 predicted using reservation information, 

15 In addition, the congestion state computation unit 11 determines a value 

obtained by subtracting 1 (the number of vehicles that need to exit by the judgement 

target time 14:00) from 6 (the number of parked vehicles at the current time 12:00) in the 

parking lot B, that is, 5 (the number of parked vehicles), as the congestion state at the 

judgement target time 14:00 predicted using reservation information. 

20 In addition, the congestion state computation unit 11 determines a value 

obtained by adding 1 (the number of vehicles that need to enter by the judgement target 

time 14:00) to 7 (the number of parked vehicles at the current time 12:00) in the parking 

lot C, that is, 8 (the number of parked vehicles), as the congestion state at the judgement 

target time 14:00 predicted using reservation information. 

25 In this manner, the congestion state computation unit 11 determines the number 
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of parked vehicles shown in Fig. 9 as the congestion state at the judgement target time 

14:00 predicted using reservation information based on reservation information. 

[0050] 

(Step ST 104) 

5 Next, the empty space judgement unit 12 creates a crowded parking lot list 

including crowded parking lots that are predicted to be fully occupied at the judgement 

target time 14:00 based on the congestion state predicted using reservation information 

determined by the congestion state computation unit 11. In the present embodiment, the 

empty space judgement unit 12 judges a parking lot which is not possible to ensure 

10 empty spaces in which one or more target vehicles can be parked as the crowded parking 

lot according to a value (that is, a prediction value of the number of vehicles that can be 

parked in the empty space) obtained by subtracting the number of parked vehicles 

indicated by the congestion state at the judgement target time 14:00 predicted using 

reservation information from the maximum number of parked vehicles of each parking 

15 lot, and creates the crowded parking lot list including the crowded parking lot. The 

process will be described in detail with reference to Fig. 10. 

[0051] 

(Step ST 105) 

Then, the empty space judgement unit 12 judge whether there are one or more 

20 parking lots which is not possible to ensure the empty spaces in which one or more target 

vehicles can be parked at the judgement target time 14:00. 

When there is no parking lot which is not possible to ensure the empty spaces in 

which one or more target vehicles can be parked at the judgement target time 14:00, the 

empty space judgement unit 12 ends the process. 

25 [0052] 
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(Step ST 106) 

When there are one or more parking lots which is not possible to ensure the 

empty spaces in which one or more target vehicles can be parked at the judgement target 

time 14:00, that is, when the empty space judgement unit 12 judges that the empty spaces 

5 in which one or more target vehicles can be parked are not possible to be ensured in at 

least one of parking lots, the use promotion processing-unit 14 performs a use promotion 

process for promoting use of the parking lot included in the created crowded parking lot 

list. This process will be described in detail with reference to Fig. 11. 

[0053] 

10 (Step ST 107) 

Next, the use reservation reception unit 13 performs settings for limiting 

reception of reservations for dropping off the target vehicles at the parking lot in which it 

is determined by the empty space judgement unit 12 to be fully occupied and impossible 

to ensure the empty spaces in which one or more target vehicles can be parked in any 

15 parking lot. 

[0054] 

Next, an exemplary crowded parking lot list creation process included in the 

flowchart of Fig. 7 will be described with reference to Fig. 10. Fig. 10 is a flowchart 

showing an exemplary crowded parking lot list creation process according to the present 

20 embodiment. 

(Step ST201) 

The empty space judgement unit 12 selects one parking lot from among all 

pre-registered parking lots. For example, the empty space judgement unit 12 selects a 

parking lot A of port ID=1. 

25 (Step ST202) 
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The empty space judgement unit 12 judges whether empty spaces in which one 

or more target vehicles can be parked at the judgement target time 14:00 are ensured in 

the parking lot A based on the congestion state at the judgement target time 14:00 

determined by the congestion state computation unit 11. That is, the empty space 

5 judgement unit 12 judges whether the selected parking lot A is predicted to be fully 

occupied at the judgement target time 14:00 

[0055] 

(Step ST203) 

According to the use prediction value predicted using reservation information 

10 determined by the congestion state computation unit 11, the number of parked vehicles in 

the parking lot A at the judgement target time 14:00 is 6. Therefore, in Step ST202, the 

empty space judgement unit 12 judges that the empty spaces in which one or more target 

vehicles can be parked at the judgement target time 14:00 are ensured in the parking lot A 

(NO in Step ST202). Here, when judgement in ST202 is not completed for all parking 

15 lots (NO in Step ST203), the process returns to Step ST201, and the empty space 

judgement unit 12 selects a parking lot B of the next port ID=2 from among all 

pre-registered parking lots. The empty space judgement unit 12 performs judgement in 

Step ST202 for all parking lots in accordance with the process in Step ST203. When 

judgement in Step ST202 is performed for all parking lots (YES in Step ST203), the 

20 empty space judgement unit 12 ends the process. 

[0056] 

(Step ST204) 

According to the use prediction value predicted using reservation information 

determined by the congestion state computation unit 11, the number of parked vehicles in 

25 the parking lot C at the judgement target time 14:00 is 8. Therefore, in Step ST201, the 
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empty space judgement unit 12 judges that the empty spaces in which one or more target 

vehicles can be parked at the judgement target time 14:00 are not ensured in the parking 

lot C (YES in Step ST202). 

In this case, in Step 204, the empty space judgement unit 12 adds the parking lot 

5 C to the crowded parking lot list. That is, the empty space judgement unit 12 judges 

that the selected parking lot B is predicted to be fully occupied at the judgement target 

time 14:00, and adds the parking lot C to the crowded parking lot list. 

[0057] 

(Step ST205) 

10 The empty space judgement unit 12 performs learning of the learned use 

prediction values in tables of the car sharing operation database 21 and the parking lot 

operation database 31 based on a difference between the use result value and the learned 

use prediction value. The use result value used for the learning process is a value 

obtained by subtracting the number of parked vehicles in the parking lot A at a 

15 predetermined time in the past (for example, 10:00) from the number of parked vehicles 

in the parking lot A at the current time 12:00. The learned use prediction value is a 

learned use prediction value written in tables of the car sharing operation database 21 and 

the parking lot operation database 31 at the current time 12:00. 

For example, it is assumed that the use result value of the parking lot A from 

20 10:00 to 12:00 is 3, and the learned use prediction value of the parking lot A from 10:00 

to 12:00 is 1. In this manner, when the use result value exceeds the learned use 

prediction value, the empty space judgement unit 12 rewrites the learned use prediction 

value associated with a time zone from 10:00 to 12:00 of the parking lot A in the table of 

the parking lot operation database 31 in the use result value of 3. 

25 In addition, it is assumed that the use result value from the parking lot A to the 
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parking lot B from 10:00 to 12:00 is 1, and the use prediction value from the parking lot 

A to the parking lot B from 10:00 to 12:00 is 2. In this manner, when the use result 

value is below the learned use prediction value, the empty space judgement unit 12 does 

not rewrite the use prediction value from the parking lot A to the parking lot B associated 

5 with a time zone from 10:00 to 12:00 in the table of the car sharing operation database 

21. 

[0058] 

Next, an exemplary use promotion process included in the flowchart of Fig. 7 

will be described with reference to Fig. 11. Fig. 11 is a flowchart showing an 

10 exemplary use promotion process according to the present embodiment. Here, an 

exemplary use promotion process will be described using a movement example of the 

target vehicle in parking lots A, B, and C with reference to Fig. 12. Fig. 12 is a diagram 

showing an exemplary parking state of the parking lots A, B, and C predicted up to the 

judgement target time 14:00. 

15 [0059] 

(Step ST301) 

The empty space judgement unit 12 selects one parking lot from among parking 

lots included in the created crowded parking lot list. For example, the empty space 

judgement unit 12 selects a parking lot C of port ID=3 included in the crowded parking 

20 lot list. 

(Step ST302) 

Next, the congestion state computation unit 11 determines a congestion state (for 

example, the number of parked target vehicles) of each parking lot expected from the 

current time 12:00 to the judgement target time 14:00 based on at least one of 

25 information (for example, weather information near the parking lot C, traffic information 
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near the parking lot C, and event information near the parking lot C) acquired from the 

information provision external server 40, information (the learned use prediction value 

based on drop-off use at the parking lot C, and area characteristics near the parking lot) 

acquired from the car sharing operation database 21, and information (the learned use 

5 prediction value based on use of the parking lot C and area characteristics near the 

parking lot) acquired from the parking lot operation database 31. 

For example, the congestion state computation unit 11 predicts a demand of 

target vehicles to be moved from the parking lot A to the parking lot C for a movement 

time zone from 12:00 to 13:30 based on information acquired from the information 

10 provision external server 40, information acquired from the car sharing operation 

database 21 and information acquired from the parking lot operation database 31. In 

this case, the congestion state computation unit 11 predicts occurrence of a spontaneous 

demand from the parking lot A to the parking lot C from 12:00 to 13:30 as the use 

prediction value predicted using information other than reservation information. That is, 

15 the congestion state computation unit 11 determines that the number of vehicles that need 

to exit the parking lot A at 12:00 is increased by one and the number of vehicles that need 

to enter the parking lot C at 13:30 is increased by one. Therefore, the congestion state 

computation unit 11 determines a time at which the number of vehicles that need to enter 

is predicted to increase and a time at which the number of vehicles that need to exit is 

20 predicted to increase. The congestion state computation unit 11 associates the 

determined time with the number of vehicles that need to enter and associates the 

determined time with the number of vehicles that need to exit. 

In this manner, based on the information other than reservation information, the 

congestion state computation unit 11 determines the number of parked vehicles 

25 illustrated in Fig. 12 as the congestion state up to the judgement target time 14:00 



32 

predicted from information other than reservation information. 

[0060] 

(Step ST303) 

Then, the empty space judgement unit 12 compares the number of vehicles that 

5 need to enter with the number of vehicles that need to exit, which are determined by the 

congestion state computation unit 11, and judges whether the number of vehicles that 

need to enter exceeds the number of vehicles that need to exit. 

[0061] 

(Step ST304) 

10 According to the use prediction value predicted using information other than 

reservation information determined by the congestion state computation unit 11, in the 

parking lot C, the number of vehi cles that need to enter is 1, and the number of vehi cles 

that need to exit is 0. Therefore, the empty space judgement unit 12 judges that the 

number of vehicles that need to enter exceeds the number of vehicles that need to exit 

15 (YES in Step ST303). When it is determined that the number of vehicles that need to 

enter exceeds the number of vehicles that need to exit, the empty space judgement unit 

12 writes a time (hereinafter referred to as a "guided time") at which the number of 

vehicles that need to enter is predicted to exceed the number of vehicles that need to exit 

in the storage unit 16 in Step ST304. In the present embodiment, the empty space 

20 judgement unit 12 writes the fact that the guided time at which the number of vehicles 

that need to enter the parking lot C is predicted to exceed the number of vehicles that 

need to exit the parking lot C is 13:30 in the storage unit 16. 

[0062] 

(Step ST305) 

25 Then, the use promotion processing-unit 14 decides a parking lot in which the 
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target vehicle can be parked by the guided time 13:30 as a movement destination (an 

available parking lot) of the target vehicle parked in the parking lot C based on 

reservation information stored in the reservation information database 51 and the use 

prediction value. More specifically, the use promotion processing-unit 14 decides a 

5 parking lot which is possible to ensure empty spaces in which one or more target vehicles 

can be parked at the guided time 13:30 depending on reservation information and a 

parking lot in which occurrence of a demand for exit before the guided time 13:30 is 

predicted using the use prediction value even if full occupation is predicted in the parking 

lot at the guided time 13:30 depending on reservation information as available parking 

10 lots. In the present embodiment, since empty spaces in which one or more target 

vehicles can be parked are ensured at the guided time 13:30 in the parking lots A and B, 

the use promotion processing-unit 14 decides the parking lots A and B as available 

parking lots. 

[0063] 

15 (Step ST306) 

Next, the use promotion processing-unit 14 selects a user to whom to promote 

use of the target vehicles parked in the parking lot C by the guided time 13:30 at which 

the number of vehicles that need to enter exceeds the number of vehicles that need to exit 

based on the probability of moving. 

20 For example, the use promotion processing-unit 14 determines the probability of 

moving shown in Fig. 6 for each user. 

When a target user range is determined in advance, the use promotion 

processing-unit 14 determines the probability of moving for each user included in the 

predetermined range. The target user range is determined according to, for example, a 

25 user whose home or work place is near the parking lots A to C or the user's 
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characteristics (such as age and sex). 

In addition, the use promotion processing-unit 14 decides a user to whom to 

promote use of the target vehicles based on the probability of moving determined in 

advance depending on a value obtained by subtracting the number of vehicles that need 

5 to exit from the number of vehicles that need to enter a use promotion target parking lot 

C. Here, the value obtained by subtracting the number of vehicles that need to exit from 

the number of vehicles that need to enter the parking lot C is 1. Therefore, the use 

promotion processing-unit 14 decides a user to whom to promote use of the target 

vehicles parked in the parking lot B serving as the use promotion target parking lot such 

10 that the probability of moving becomes 80% or more. 

[0064] 

In an example shown in Fig. 6, when a user 1D=003 and a user ID=014 are 

selected, the use promotion processing-unit 14 determines that the probability of moving 

of the user ID=003 and the user ID=014 moving the target vehicles from the parking lot 

15 C to the parking lot A by the guided time 13:30 is 0.83 (83%). That is, the use 

promotion processing-unit 14 determines a probability of moving of 0.83 (83%) based on 

the following equation. 

l-(0.43x0.38)=0.83 

Therefore, the use promotion processing-unit 14 selects the user ID=003 and the 

20 user ID=014 as users whose probabilities of moving are 80% or more 

[0065] 

(Step ST307) 

The use promotion processing-unit 14 provides an announcement of use of the 

target vehicle parked in the use promotion target parking lot C to the user ID=003 and the 

25 user ID=014 according to a notification method stored in the incentive condition database 
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61. Here, the use promotion processing-unit 14 transmits an announcement mail to a 

terminal of the user ID=0Q3 and notifies of the fact that a coupon corresponding to 20% 

of a regular fee is assigned for use of the target vehicles from the parking lot C to the 

parking lot A until 13:20. In addition, the use promotion processing-unit 14 transmits 

5 an announcement message to a terminal (a smartphone) of the user ID=014, and notifies 

of the fact that a fee discount of 50% from a regular fee is applied for use of the target 

vehicles from the parking lot C to the parking lot A until 13:20. 

[0066] 

When the terminal of the user ID=003 reserves use of the target vehicle from the 

10 parking lot C to the parking lot A before 13:20, the use reservation reception unit 13 

assigns a coupon corresponding to 20% of a regular fee with reference to the incentive 

condition database 61. In addition, when the terminal of the user ID=014 reserves use 

of the target vehicle from the parking lot C to the parking lot A before 13:20, the use 

reservation reception unit 13 charges a fee to which a fee discount of 50% from a regular 

15 fee is applied. 

[0067] 

(Step ST308) 

In Step ST303, when it is determined that the number of vehicles that need to 

enter is below the number of vehicles that need to exit (NO in Step ST303), the use 

20 promotion processing-unit 14 performs a use promotion process in which an 

announcement to promote use of the parking lot is posted on the Internet and a mail is 

transmitted to a user of a car sharing system for notification in Step ST308. 

(Step ST309) 

Next, the empty space judgement unit 12 judges whether the process in Step 

25 ST303 is performed for all parking lots included in the crowded parking lot list. When 
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it is determined that the process in Step ST303 is performed for all parking lots (YES in 

Step ST309), the empty space judgement unit 12 ends the process. When it is 

determined that the process in Step ST303 is not performed for all parking lots (NO in 

Step ST309), the process returns to Step ST301, and the empty space judgement unit 12 

5 selects the next parking lot from among parking lots included in the crowded parking lot 

list. 

[0068] 

The embodiment of the present invention is not limited thereto. For example, 

the use promotion processing-unit 14 performs learning of incentive conditions 

10 depending on characteristics of the user to whom the incentive is assigned, the parking 

lot, a time zone or days of the week at predetermined time intervals or when the incentive 

is assigned, based on the incentive assigned from the last update. The use promotion 

processing-unit 14 transmits the learned incentive conditions to the incentive condition 

management server 60 via a network. The incentive condition management server 60 

15 updates the incentive condition database 61 based on the received incentive conditions as 

described above. The learning process performed by the use promotion processing-unit 

14 may be performed by the incentive condition management server 60. 

[0069] 

As described above, the car sharing management device 10 according to the first 

20 embodiment of the present invention judges whether a parking lot which is fully 

occupied and is impossible to ensure the empty space for parking the moved target 

vehicles exists based on the congestion state of the parking lot. Accordingly, it is 

possible to detect the parking lot which is fully occupied and is impossible to ensure the 

empty space for parking the moved target vehicles among the plurality of parking lots for 

25 car sharing, and detect a parking lot in which use of the target vehicles is limited. In 
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addition, it is possible to detect a deviation in the number of parked vehicles between 

parking lots in the plurality of parking lots. 

[0070] 

In addition, the car sharing management device 10 according to the first 

5 embodiment of the present invention performs a use promotion process for promoting 

use of the parking lot which is determined to be fully occupied and impossible to ensure 

the empty spaces. Accordingly, for example, use of the target vehicles of the parking 

lot predicted to be fully occupied due to dropped off target vehicles is promoted. 

Therefore, it is possible to ensure the empty space for parking the moved target vehicles. 

10 When there is a parking lot in which it is difficult to park the target vehicles or 

when this state continues and use of the parking lot is limited for a long time, choices of 

return parking lots when the target vehicles are dropped off are limited, and when there is 

no return parking lot in which drop-off use is possible near a destination, there is a 

possibility of drop-off use being temporarily limited. The car sharing management 

15 device 10 according to the first embodiment of the present invention performs the use 

promotion process for the parking lot which is not possible to ensure empty spaces. 

Therefore, it is possible to suppress the parking lot from being impossible to park the 

target vehi cles and suppress a situation in which use of the parking lot is limited for a 

long time. Accordingly, drop-off use is promoted in car sharing. In addition, by 

20 detecting a deviation in the number of parked vehicles between parking lots in the 

plurality of parking lots, it is possible to promote movement of the target vehicles parked 

in the parking lot in which it is determined to be fully occupied and impossible to ensure 

the empty spaces to the parking lot in which it is determined to be possible to ensure the 

empty spaces. 

25 [0071] 
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In addition, the use promotion processing-unit 14 of the car sharing management 

device 10 according to the first embodiment of the present invention assigns a 

predetermined incentive for use of the target vehicle parked in the parking lot in which it 

is determined to be fully occupied and impossible to ensure the empty spaces as the use 

5 promotion process. Accordingly, use of the target vehicle is further promoted . 

In addition, the use promotion processing-unit 14 of the car sharing management 

device 10 according to the first embodiment of the present invention selects a candidate 

(a user) on whom the use promotion process is performed based on the probability of 

moving determined in advance depending on the incentive assigning conditions. 

10 Accordingly, cost management using the incentive is possible, and optimal use promotion 

is possible in view of costs. For example, when the target vehicles of the parking lot B 

need to be quickly moved, the car sharing management device 10 can achieve effective 

use promotion by assigning a higher incentive. In addition, when there is no need to 

quickly move the target vehicles, the car sharing management device 10 can decrease the 

15 incentive to suppress a profit decline due to discount. 

[0072] 

In addition, the use reservation reception unit 13 of the car sharing management 

devi ce 10 according to the first embodiment of the present invention limits reception of 

reservations for dropping off the target vehicles at the parking lot which is determined to 

20 be fully occupied and impossible to ensure the empty spaces. Accordingly, it is possible 

to prevent the congestion state of the crowded parking lot from becoming worse. 

In addition, the congestion state computation unit 11 of the car sharing 

management device 10 according to the first embod iment of the present invention 

determines the congestion state of the parking lot area based on a current use state (a use 

25 result value) and a predicted use state (a use prediction value) of the parking lot area. 
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Accordingly, it is possible to determine the congestion state more reliably based on the 

future congestion state. 

In addition, the congestion state computation unit 11 of the car sharing 

management device 10 according to the first embod iment of the present invention 

5 determines the congestion state of the parking lot based on at least any one of reservation 

information of the parking lot, reservation information of the target vehi cles, a past use 

result of the parking lot, a past use result of the target vehicles, area characteristics near 

the parking lot, weather information near the parking lot, traffic information near the 

parking lot, and event information near the parking lot. Accordingly, it is possible to 

10 predict the congestion state of the parking lot from diverse perspectives. 

[0073] 

(Second embodiment) 

The car sharing management device 10 according to the second embodiment of 

the present invention may determine a congestion state of a parking lot area including a 

15 plurality of parking lots. The car sharing management device 10 may determine 

whether a parking lot area which is fully occupied and is impossible to ensure the empty 

space for parking the moved target vehicle exists based on the determined congestion 

state. The concept of the parking lot area includes both cases in which one parking lot 

area includes one parking lot for car sharing and cases in which one parking lot area 

20 includes two or more parking lots for car sharing. 

Exemplary parking lot areas will be described with reference to Fig. 13. Fig. 

13 is a diagram showing exemplary parking lot areas in the second embodiment of the 

present invention 

As shown in Fig. 13, a parking lot area X includes parking lots A, B, and C, a 

25 parking lot area Y includes a parking lot D, and a parking lot area Z includes parking lots 
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E and F. 

Since the car sharing management device 10 according to the present 

embodiment has the same functions as the car sharing management device 10 according 

to the first embodiment except that the parking lots are handled in units of parking lot 

5 areas, detailed descriptions thereof will be omitted. 

In this manner, since it is determined whether a parking lot area which is fully 

occupied and is impossible to ensure the empty space for parking the moved target 

vehicles exists in units of parking lot areas, it is possible to comprehensively manage a 

plurality of parking lots provided near one another. For example, when the parking lots 

10 A, B, and C are prepared near a station, the user may consider that any parking lot is 

preferable as long as it is near the station. In this case, when use promotion is 

performed in units of parking lot areas, it is possible to achieve the use promotion more 

flexibly. 

[0074] 

15 (Third embodiment) 

When it is determined that there is a parking lot which is fully occupied and is 

impossible to ensure the empty space for parking the moved target vehicles based on the 

congestion state, the car sharing management device 10 according to the third 

embodiment of the present invention may temporarily use a shared parking space 

20 prepared in the parking lot in which it is determined to be fully occupied and impossible 

to ensure the empty space for parking the moved target vehicles as the parking space for 

car sharing. The shared parking space can be used as a general purpose parking space, 

is a parking space that can also be used as a parking space for car sharing, and when a 

general purpose vehicle is not parked, is a parking space in which the target vehicles for 

25 car sharing can be parked. 
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[0075] 

Exemplary parking lots in which both of the shared parking space and the 

parking space for car sharing are provided will be described with reference to Fig. 14. 

Fig. 14 is a diagram showing exemplary parking lots in the third embodiment of the 

5 present invention 

As shown in Fig. 14, a parking lot A includes shared parking spaces (for 2 

vehicles) and parking spaces for car sharing (for 6 vehicles). A parking lot B includes 

parking spaces for car sharing (for 8 vehicles). A parking lot C includes parking spaces 

for car sharing (for 8 vehicles). 

10 Here, movement from the parking lot B to the parking lot A and movement from 

the parking lot A to the parking lot C are assumed to have occurred as spontaneous 

demands. That is, a reservation in which a parking lot at a departure point B and a 

parking lot at an arrival point A are designated, and a reservation in which a parking lot at 

a departure point A and a parking lot at an arrival point C are designated are assumed to 

15 have occurred. 

In this case, the congestion state of the parking lot A and the parking lot C is 

severe. In other words, the parking lot A and the parking lot C have high degrees of 

congestion. On the other hand, the congestion state of the parking lot B is not severe. 

In other words, the parking lot B has a low degree of congestion. 

20 In addition, according to the use prediction value, a demand for movement from 

the parking lot A to the parking lot B and movement from the parking lot C to the parking 

lot B is low. According to the use prediction value, a demand for movement from the 

parking lot C to the parking lot A is high. 

In this case, the use promotion processing-unit 14 of the car sharing 

25 management device 10 adds the shared parking space to the parking spaces for car 
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sharing of the parking lot A, and sets the number of vehicles that can be parked in the 

parking lot A to 8. Accordingly, the car sharing management device 10 can determine 

the parking lot A as the available parking lot. Therefore, the car sharing management 

device 10 can perform the use promotion process from the parking lot C to the parking 

5 lot A. 

[0076] 

Note that the present invention is not limited to the above-described 

embodiments, and the embodiments may be combined. For example, the second 

embodiment and the third embodiment may be combined. 

10 [0077] 

In addition, a program for implementing functions of the car sharing 

management device 10 in the present invention may be stored in a computer-readable 

storage medium. The program stored in the storage medium may be read in a computer 

system and executed to perform processes. The term "computer system" herein 

15 includes an OS and hardware such as peripheral devices. In addition, the term 

"computer system" includes a WWW system including a homepage-provision 

environment (or a display environment). In addition, the term "computer-readable 

storage medium" refers to a portable medium such as a flexible disk, a magneto optical 

disc, a ROM, and a CD-ROM, and a storage device such as a hard disk built in the 

20 computer system. 

Further, the term "computer-readable storage medium" includes a medium that 

keeps a program for a predetermined time such as a volatile memory (RAM) inside a 

computer system serving as a server or a client when the program is transmitted through 

a network such as the Internet or a communication line such as a telephone line. 

25 [0078] 
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In addition, the above program may be transmitted to another computer system 

from a computer system in which the program is stored in a storage device through a 

transmission medium or carrier waves in the transmission medium. Here, the 

"transmission medium" configured to transmit the program refers to a medium having a 

function of transmitting information such as a network (a communication network) such 

as the Internet or a communication line (a communication wire) such as a telephone line. 

In addition, the program may implement some of the above-described functions. 

Further, the above-described functions may also be implemented in combination with a 

program already stored in the computer system, which is a so-called differential file 

(differential program). 

[Industrial Applicability] 

[0079] 

According to the car sharing management device, the management method, and 

the program described above, a deviation in the number of parked vehicles in a plurality 

of parking lots for car sharing is able to be detected. 

[Reference Signs List] 

[0080] 

10 car sharing management device 

11 congestion state computation unit 

12 empty space judgement unit 

13 use reservation reception unit 

14 use promotion processing-unit 

15 clock unit 

16 storage unit 

20 car sharing vehicle management server 
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21 car sharing operation database 

30 car sharing parking lot management server 

31 parking lot operation database 

40 information provision external server 

50 reservation management server 

51 reservation information database 

60 incentive condition management server 

61 incentive condition database 

71 terminal 

72 terminal 

73 terminal 
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CLAIMS 
1. 

A car sharing management device, comprising: 
a congestion state computation unit configured to determine a congestion state of a 

parking lot area based on vehicle use information about use of a target vehicle for car sharing 
and parking lot use information about use of the parking lot area in which the target vehicle is 
parked; 

an empty space judgement unit configured to judge whether a parking lot area which 
is presently fully occupied or which is predicted to be fully occupied in the future exists 
based on the congestion state determined by the congestion state computation unit, and 

a use promotion processing-unit configured to perform a use promotion process for 
promoting use of the parking lot area which is judged to be fully occupied by the empty space 
judgement unit, 

wherein, as the use promotion process, the use promotion processing-unit assigns a 
predetermined incentive for use of a target vehicle parked in the parking lot area which is 
judged to be fully occupied, or provides an announcement regarding use of the target vehicle 
parked in the parking lot area which is judged to be fully occupied to a user, and 

wherein the use promotion processing-unit selects a candidate on whom the use 
promotion process is performed based on a predetermined probability of moving depending 
on incentive assigning conditions. 

2. 
The car sharing management device according to Claim 1, further comprising 
a use reservation reception unit configured to restrain reception of a reservation for 

dropping off the target vehicle at the parking lot area which is determined to be fully 
occupied by the empty space judgement unit. 

3. 
The car sharing management device according to Claim 1 or 2, 
wherein the congestion state computation unit determines a congestion state of the 

parking lot area based on a current use state and a predicted use state of the parking lot area. 
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4. 
The car sharing management device according to any one of Claims 1 to 3, 
wherein the congestion state computation unit determines a congestion state of the 

parking lot area based on at least any of reservation information of the parking lot area, 
reservation information of the target vehicle, a past use result of the parking lot area, a past 
use result of the target vehicle, area characteristics of the parking lot area, weather 
information of the parking lot area, traffic information near the parking lot area and event 
information near the parking lot area. 

5. 
A car sharing management method, comprising: 
determining a congestion state of a parking lot area based on vehicle use information 

about use of a target vehicle for car sharing and parking lot use information about use of the 
parking lot area in which the target vehicle is parked; 

determining whether a parking lot area which is presently fully occupied or which is 
predicted to be fully occupied in the future exists based on the congestion state, and 

performing a use promotion process to promote use of the parking lot area which is 
judged to be fully occupied by the empty space judgement unit, 

wherein, in the step of performing the use promotion process further includes steps of: 
as the use promotion process, assigning a predetermined incentive to use of a 

target vehicle parked in the parking lot area which is judged to be fully occupied, or 
providing an announcement regarding use of the target vehicle parked in the parking lot area 
which is judged to be fully occupied to a user, and 

selecting a candidate on whom the use promotion process is perfonned based 
on a predetermined probability of moving depending on incentive assigning conditions. 

6. 
A program causing a computer to function as: 
a congestion state computation unit configured to determine a congestion state of a 

parking lot area based on vehicle use information about use of a target vehicle for car sharing 
and parking lot use information about use of the parking lot area in which the target vehicle is 
parked; 

an empty space judgement unit configured to determine whether a parking lot area 
which is presently fully occupied or which is predicted to be fully occupied in the future 
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exists based on the congestion state determined by the congestion state computation 
operation, and 

a use promotion processing-unit configured to perform a use promotion process to 
promote use of the parking lot area which is judged to be fully occupied by the empty space 
judgement unit, 

wherein, as the use promotion process, the use promotion processing-unit assigns a 
predetermined incentive to use of a target vehicle parked in the parking lot area which is 
judged to be fully occupied, or provides an announcement regarding use of the target vehicle 
parked in the parking lot area which is judged to be fully occupied to a user, and 

wherein the use promotion processing-unit selects a candidate on whom the use 
promotion process is performed based on a predetermined probability of moving depending 
on incentive assigning conditions. 


