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(57) ABSTRACT

A trunk-sharing system that uses an interior space of a
vehicle as a place in which a delivery object is delivered and
received, the trunk-sharing system comprising a server con-
figured to: i) acquire a vehicle information including infor-
mation for identifying the vehicle when a predetermined
service request has been issued; ii) acquire a predetermined
authentication information for locking and unlocking a door
of the vehicle based on the vehicle information; and iii)
transmit at least the predetermined authentication informa-
tion to a terminal which is used by a service provider.
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TRUNK-SHARING SYSTEM, INFORMATION
PROCESSING METHOD FOR
TRUNK-SHARING, AND RECORDING
MEDIUM HAVING PROGRAM STORED
THEREIN

INCORPORATION BY REFERENCE

[0001] The disclosure of Japanese Patent Application No.
2017-255021 filed on Dec. 28, 2017 including the specifi-
cation, drawings and abstract is incorporated herein by
reference in its entirety.

BACKGROUND

1. Technical Field

[0002] The disclosure relates to a trunk-sharing system, an
information processing method for trunk-sharing, and a
non-transitory computer-readable recording medium having
a program stored therein.

2. Description of Related Art

[0003] Recently, a trunk-sharing system in which an inte-
rior space of a vehicle (for example, a space which can be
accessed by unlocking and opening a lockable and unlock-
able door such as a cabin space which an occupant gets in
or a luggage space in which luggage is accommodated)
which is designated by a requester is used as a delivery place
of a delivery object has been developed as means for
efficiently performing delivery of a delivery object between
arequester of a pickup and delivery service and a pickup and
delivery person. For example, Japanese Unexamined Patent
Application Publication No. 2006-206225 (JP 2006-206225
A) has proposed a system that performs an authentication
process between a terminal of a pickup and delivery person
and an onboard unit mounted in a designated vehicle when
a pickup and delivery person performs pickup and delivery
of'a delivery object and permits locking and unlocking of the
designated vehicle when the authentication has succeeded.

SUMMARY

[0004] In such a trunk-sharing system, when a pickup and
delivery person delivers a delivery object, the delivery
object is generally delivered in a state in which the delivery
object is packaged in packaging material such as corrugated
paper. Accordingly, when a frequency of delivery of a
delivery object increases, a lot of packaging material
remains in a location of a requester and thus there is a
likelihood that the requester will feel inconvenient.

[0005] The disclosure provides a trunk-sharing system
that can reduce inconvenience for a requester due to accu-
mulation of packaging material at a location of the requester
in a trunk-sharing system in which an interior space of a
vehicle is used as a delivery place of a delivery object. The
disclosure also provides an information processing method
for trunk-sharing and a non-transitory computer-readable
recording medium having a program stored therein.

[0006] In an aspect of the disclosure, when a predeter-
mined service request (for example, a request for collecting
packaging material, which has been used for packaging a
delivery object, from an interior space of a vehicle) has been
issued, predetermined authentication information for lock-
ing and unlocking a door of a vehicle is acquired based on
vehicle information including information for identifying
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the vehicle, and the acquired predetermined authentication
information is transmitted to a terminal of a service provider.
An “interior space of a vehicle” which is mentioned herein
is a space which can be accessed by unlocking and opening
a lockable and unlockable door, such as a cabin space which
an occupant gets in or a luggage space in which luggage is
accommodated in a vehicle as described above.

[0007] An aspect of the disclosure relates to a trunk-
sharing system that uses an interior space of a vehicle as a
place in which a delivery object is delivered and received,
the trunk-sharing system including a server configured to: 1)
acquire a vehicle information including information for
identifying the vehicle when a predetermined service request
has been issued; ii) acquire a predetermined authentication
information for locking and unlocking a door of the vehicle
based on the vehicle information; and iii) transmit at least
the predetermined authentication information to a terminal
which is used by a service provider.

[0008] In the above aspect, the predetermined service
request may be a request for collecting a packaging material,
which has been used to package the delivery object, from the
interior space of the vehicle; and the service provider may be
a person who performs an operation of collecting the pack-
aging material.

[0009] When a user (a requester) or the like of a vehicle
issues a collection request for packaging material which is
left in the interior space of the vehicle, vehicle information
including identification information of the vehicle is
acquired by the server. The server acquires predetermined
authentication information for locking and unlocking a door
of the vehicle according to the acquired vehicle information.
Then, the server transmits the predetermined authentication
information to a terminal which is used by a service pro-
vider. When the predetermined authentication information is
received by the terminal of the service provider, the door of
the vehicle can be unlocked by the terminal. Accordingly,
the service provider can open the door of the vehicle and
collect packaging material which is left in the interior space
of the vehicle. When an operation of locking the door of the
vehicle is performed by the terminal of the service provider
after such a collection operation has ended (after the door
has been closed), the door is locked.

[0010] Accordingly, in the trunk-sharing system according
to the above aspect, since an interior space of a vehicle can
be used as a collection place of packaging material, it is
possible to collect packaging material even when a user is
absent without installing a home delivery locker or the like
for collecting packaging material. As a result, it becomes
difficult for packaging material to accumulate at a location
of a user (a requester). Accordingly, it is possible to reduce
inconvenience for a user (a requester) due to accumulation
of packaging material at a location of the user (the
requester).

[0011] Alternatively, in the above aspect, the predeter-
mined service request may be a request for using the interior
space of the vehicle as the place in which the delivery object
is received; the service provider may be a person who
performs an operation of delivering the delivery object; and
the server may be configured to: 1) generate a delivery type
designation information in response to a request from a user
of the vehicle, the delivery type designation information
being for designating one delivery type of: a) a first delivery
type in which the delivery object in a packaged state is
accommodated in the interior space of the vehicle without
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being unpackaged; and b) a second delivery type in which
the delivery object is unpackaged, a packaging material
removed from the delivery object is collected, and the
delivery object in an unpackaged state is accommodated in
the interior space of the vehicle; and ii) transmit the prede-
termined authentication information and the delivery type
designation information to the terminal which is used by the
service provider.

[0012] When a delivery request with an interior space of
a vehicle as a place in which a delivery object is received (a
delivery destination) has been issued, vehicle information
including identification information of the vehicle is
acquired by the server. Then, the server acquires predeter-
mined authentication information for locking and unlocking
a door of the vehicle based on the acquired vehicle infor-
mation. On the other hand, the server generates delivery type
designation information for designating one delivery type of
the first delivery type and the second delivery type in
response to a request from a user of the vehicle. A “request
from a user” mentioned herein is information indicating
which delivery type of the first delivery type and the second
delivery type the user desires. This information may be
requested in advance or may be acquired from a terminal
which is used by the user when the delivery type designation
information is generated. Then, the server transmits the
predetermined authentication information to a terminal of
the service provider along with the delivery type designation
information. When the predetermined authentication infor-
mation is received by the terminal of the service provider,
the door of the vehicle can be unlocked using the terminal.
Accordingly, the service provider can open the door of the
vehicle and deliver the delivery object to the interior space.
At this time, when the delivery type designation information
received by the terminal of the service provider is informa-
tion for designating the first delivery type, the service
provider can accommodate the delivery object in a packaged
state in the interior space of the vehicle without unpackaging
the delivery object. On the other hand, when the delivery
type designation information received by the terminal of the
service provider is information for designating the second
delivery type, the service provider can unpackage the deliv-
ery object in the interior space of the vehicle, collect the
packaging material removed from the delivery object, and
accommodate the delivery object in an unpackaged state in
the interior space of the vehicle. When an operation of
locking the door of the vehicle is performed using the
terminal of the service provider after such a delivery opera-
tion has ended (after the door has been closed), the door is
locked.

[0013] Accordingly, in the trunk-sharing system according
to the above aspect, when a delivery request with the interior
space of a vehicle as a place in which a delivery object is
received has been issued and a user of the vehicle requests
the second delivery type, only the delivery object in an
unpackaged state is accommodated in the interior space of
the vehicle and thus the user does not need to perform an
operation of unpackaging the delivery object. In addition,
since packaging material is not temporarily left at a location
of'the user, it is possible to further reduce inconvenience for
the user. Since a service provider does not need to move to
the vehicle designated by a user both at the time of delivery
of a delivery object and at the time of collection of pack-
aging material, it is possible to achieve an increase in
efficiency of a pickup and delivery operation and a collection
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operation. On the other hand, a user may not desire a
delivery object unpackaging operation by a service provider
depending on the preference of the user or a type of the
delivery object. However, in this case, by allowing a user of
the vehicle to request delivery of a delivery object in the first
delivery type, the delivery object unpackaging operation is
not performed by the service provider and thus a user’s
satisfaction is not impaired.

[0014] In the trunk-sharing system according to the above
aspect, from the viewpoint of enhancement in security of a
vehicle which is a delivery destination of a delivery object,
a validity period may be set in the predetermined authenti-
cation information. The validity period is, for example, a
period from a time point at which a vehicle unlocking
operation is performed using a terminal of a service provider
to a time point at which the predetermined authentication
information is invalidated. When this validity period is set in
the predetermined authentication information, unnecessary
locking and unlocking of the door of the vehicle is restrained
after the delivery object delivering operation has ended and
thus it is possible to enhance security of the vehicle.
[0015] In the first delivery type, since a delivery object in
apackaged state is accommodated in the interior space of the
vehicle (that is, since only an operation of opening the door
of the vehicle, an operation of placing the delivery object in
the interior space, and an operation of closing the door of the
vehicle need to be performed), a time required for the
delivery object delivering operation is relatively short. How-
ever, in the second delivery type, since it is necessary to
unpackage the delivery object, to collect packaging material
removed from the delivery object, and to accommodate the
delivery object in an unpackaged state in the interior space
of'the vehicle (that is, since an operation of opening the door
of the vehicle, an operation of unpackaging the delivery
object, an operation of collecting the packaging material
removed from the delivery object, an operation of placing
the delivery object in an unpackaged state in the interior
space, and an operation of closing the door of the vehicle are
necessary), the time required for the delivery object deliv-
ering operation is likely to increase. Accordingly, when a
validity period is set in the predetermined authentication
information and the validity period is set to a period which
is relatively short on the assumption of the first delivery
type, there is a likelihood that it would be difficult to
complete the delivery operation of the second delivery type
within the validity period. On the other hand, when the
validity period is set to a period which is relatively long on
the assumption of the second delivery type, there is a
likelihood that the door of the vehicle will be unnecessarily
locked or unlocked after the delivery operation of the first
delivery type has been completed and thus there is a like-
lihood that a user will have concern for security.

[0016] Therefore, in the above aspect, the predetermined
authentication information may include information for
determining a validity period of the predetermined authen-
tication information; and the validity period of the prede-
termined authentication information may be set to be longer
when the delivery type designation information is informa-
tion for designating the second delivery type than when the
delivery type designation information is information for
designating the first delivery type.

[0017] When the validity period of the predetermined
authentication information changes depending on the deliv-
ery type of a delivery object in this way and the delivery
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operation of the first delivery type is performed, the validity
period of the predetermined authentication information is
not set to a period which is unnecessarily long and thus there
is less concern for security such as unnecessary locking and
unlocking of the door of the vehicle after the delivery
operation has ended. On the other hand, when a delivery
operation of the second delivery type is performed, the
validity period of the predetermined authentication informa-
tion is not set to a period which is excessively short and thus
a situation in which the delivery operation cannot be com-
pleted within the validity period is not likely to occur.
[0018] Another aspect of the disclosure relates to an
information processing method for trunk-sharing, the infor-
mation processing method including: i) causing a computer
to acquire a vehicle information including information for
identifying a vehicle when a predetermined service request
has been issued; ii) causing the computer to acquire a
predetermined authentication information for locking and
unlocking a door of the vehicle based on the vehicle infor-
mation; and iii) causing the computer to transmit at least the
predetermined authentication information to a terminal
which is used by a service provider.

[0019] In the above aspect, the predetermined service
request may be a request for collecting a packaging material,
which has been used to package a delivery object, from an
interior space of the vehicle; and the service provider may be
a person who performs an operation of collecting the pack-
aging material.

[0020] In the above aspect, the information processing
method may further include: i) causing the computer to
generate a delivery type designation information in response
to a request from a user of the vehicle, the delivery type
designation information being for designating one delivery
type of: a) a first delivery type in which a delivery object in
a packaged state is accommodated in an interior space of the
vehicle without being unpackaged; and b) a second delivery
type in which a delivery object is unpackaged, a packaging
material removed from the delivery object is collected, and
the delivery object in an unpackaged state is accommodated
in an interior space of the vehicle; and ii) causing the
computer to transmit the predetermined authentication infor-
mation and the delivery type designation information to the
terminal which is used by the service provider, wherein the
predetermined service request may be a request for using the
interior space of the vehicle as a place in which the delivery
object is received; and the service provider may be a person
who performs an operation of delivering the delivery object.
[0021] Another aspect of the disclosure relates to a non-
transitory computer-readable recording medium storing a
program causing a computer to perform a control process for
a trunk-sharing system, the control process including: i)
acquiring vehicle information including information for
identifying a vehicle when a predetermined service request
has been issued; ii) acquiring a predetermined authentication
information for locking and unlocking a door of the vehicle
based on the vehicle information; and iii) transmitting at
least the predetermined authentication information to a
terminal which is used by a service provider.

[0022] In the above aspect, the predetermined service
request may be a request for collecting a packaging material,
which has been used to package a delivery object, from an
interior space of the vehicle; and the service provider may be
a person who performs an operation of collecting the pack-
aging material.
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[0023] Inthe above aspect, the control process may further
include: i) generating a delivery type designation informa-
tion in response to a request from a user of the vehicle, the
delivery type designation information being for designating
one delivery type of: a) a first delivery type in which a
delivery object in a packaged state is accommodated in an
interior space of the vehicle without being unpackaged; and
b) a second delivery type in which a delivery object is
unpackaged, a packaging material removed from the deliv-
ery object is collected, and the delivery object in an unpack-
aged state is accommodated in an interior space of the
vehicle; and ii) transmitting the predetermined authentica-
tion information and the delivery type designation informa-
tion to the terminal which is used by the service provider,
wherein the predetermined service request may be a request
for using the interior space of the vehicle as a place in which
the delivery object is received; and the service provider may
be a person who performs an operation of delivering the
delivery object.

[0024] According to the disclosure, in a trunk-sharing
system in which an interior space of a vehicle is used as a
delivery place of a delivery object, since packaging material
can be appropriately collected at a location of a requester, it
is possible to restrain packaging material from being accu-
mulated at the location of the requester and thus to reduce
inconvenience for the requester.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Features, advantages, and technical and industrial
significance of exemplary embodiments of the disclosure
will be described below with reference to the accompanying
drawings, in which like numerals denote like elements, and
wherein:

[0026] FIG. 1 is a diagram schematically illustrating a
configuration of a trunk-sharing system according to a first
embodiment;

[0027] FIG. 2 is a block diagram schematically illustrating
an example of elements of the trunk-sharing system accord-
ing to the first embodiment;

[0028] FIG. 3 is a diagram illustrating an example of
functional modules which are included in a control unit of a
key unit;

[0029] FIG. 4 is a diagram illustrating a table structure of
collection information which is stored in a collection man-
agement DB;

[0030] FIG. 5 is a diagram illustrating a table structure of
vehicle management information which is stored in the
collection management DB;

[0031] FIG. 6 is a flow diagram illustrating a flow of data
and processes which are performed between the elements of
the trunk-sharing system according to the first embodiment;

[0032] FIG. 7 is a block diagram schematically illustrating
an example of elements of the trunk-sharing system accord-
ing to the second embodiment;

[0033] FIG. 8 is a diagram illustrating a table structure of
delivery information which is stored in a pickup and deliv-
ery management DB; and

[0034] FIG. 9 is a flow diagram illustrating a flow of data
and processes which are performed between the elements of
the trunk-sharing system according to the second embodi-
ment.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0035] Hereinafter, a specific embodiment of the disclo-
sure will be described with reference to the accompanying
drawings. Dimensions, materials, shapes, relative arrange-
ments, and the like of constituent components which are
described in this embodiment are not intended to limit the
technical scope of the disclosure thereto unless otherwise
described.

First Embodiment

[0036] First, a first embodiment of the disclosure will be
described with reference to FIGS. 1 to 6. In this example, an
embodiment of the disclosure will be described.

<Outline of Trunk-Sharing System>

[0037] FIG. 1 is a diagram schematically illustrating a
configuration of a trunk-sharing system according to this
example. A trunk-sharing system which is mentioned herein
is a system for realizing a packaging material collection
service with an interior space of a vehicle as a delivery place
by causing a person who requests a packaging material
collecting operation and a person for which the packaging
material collecting operation is requested to commonly use
(share) the interior space of the vehicle which is designated
by a requester. The trunk-sharing system according to this
example includes an onboard unit OBU, a pickup and
delivery communication device 200, a pickup and delivery
management server 400, and a central server 500, as illus-
trated in FIG. 1.

[0038] The onboard unit OBU is mounted in a vehicle
(hereinafter also referred to as a “user vehicle”) 10 which is
designated by a user who is a requester of a packaging
material collecting operation and which is owned or bor-
rowed by the user. The onboard unit OBU performs a
predetermined authentication process based on predeter-
mined authentication information which is transmitted from
the pickup and delivery communication device 200 and
determines whether a locking/unlocking request from the
pickup and delivery communication device 200 is to be
accepted based on the authentication result. In this example,
the interior space of the user vehicle 10 in which the onboard
unit OBU is mounted is used as a collection place of
packaging material.

[0039] The pickup and delivery communication device
200 is mounted in a terminal which is carried by a pickup
and delivery person (an example of the “service provider” of
the disclosure) or a terminal which is disposed in a vehicle
(a pickup and delivery vehicle). The pickup and delivery
person is a person actually performing a packaging material
collecting operation (hereinafter also referred to as a “cargo-
compartment collection operation™) with the interior space
of the user vehicle 10 as a delivery place. The pickup and
delivery vehicle is used for the pickup and delivery person
to perform the cargo-compartment collection operation.
When a pickup and delivery person performs the cargo-
compartment collection operation, the pickup and delivery
communication device 200 acquires predetermined authen-
tication information, and locks and unlocks a door of the
user vehicle 10 by transmitting a locking/unlocking request
including the acquired predetermined authentication infor-
mation to the onboard unit OBU.

[0040] The pickup and delivery management server 400 is
disposed in a company having received a request for the
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cargo-compartment collection operation, a company that
provides a service required for the company to perform the
cargo-compartment collection operation, or the like. When a
packaging material collection request is received from a
user, the pickup and delivery management server 400
requests the central server 500 to transmit predetermined
authentication information for locking and unlocking the
door of the user vehicle 10 to the pickup and delivery
communication device 200. This request includes identifi-
cation information of a user who is a requester of the
cargo-compartment collection operation.

[0041] The central server 500 identifies the user vehicle 10
correlated with the user identification information based on
the user identification information received from the pickup
and delivery management server 400 and transmits prede-
termined authentication information associated with the
identified user vehicle 10 to the pickup and delivery com-
munication device 200. When the predetermined authenti-
cation information transmitted from the central server 500 is
received by the pickup and delivery communication device
200, a pickup and delivery person can unlock the door of the
user vehicle 10 using the pickup and delivery communica-
tion device 200. Accordingly, the pickup and delivery person
can collect the packaging material accommodated in the
interior space of the user vehicle 10. The predetermined
authentication information may be transmitted from the
central server 500 to the pickup and delivery communication
device 200 via the pickup and delivery management server
400.

<System Configuration>

[0042] The elements of the trunk-sharing system will be
described below in detail. FIG. 2 is a block diagram sche-
matically illustrating an example of configurations of the
onboard unit OBU, the pickup and delivery communication
device 200, the pickup and delivery management server 400,
and the central server 500 which are illustrated in FIG. 1.

(Onboard Unit OBU)

[0043] The onboard unit OBU includes a key unit 100 and
a locking/unlocking device 300 as illustrated in FIG. 2. The
key unit 100 includes the same radio interface as an elec-
tronic key (a portable unit) of a smart key, and can perform
locking and unlocking of a user vehicle 10 without using any
physical key by communicating with an existing locking/
unlocking device 300. The key unit 100 authenticates the
pickup and delivery communication device 200 by perform-
ing short-range radio communication with the pickup and
delivery communication device 200, and determines
whether it serves as an electronic key for the user vehicle 10
based on the authentication result. The key unit 100 and the
locking/unlocking device 300 operate with electric power
which is supplied from a battery mounted in the user vehicle
10.

[0044] The locking/unlocking device 300 is a device that
locks and unlocks a door of the user vehicle 10 and is an
existing device constituting a part of a smart key system.
Specifically, the locking/unlocking device 300 locks and
unlocks the door of the user vehicle 10 in accordance with
a locking signal and an unlocking signal which are trans-
mitted from an electronic key (hereinafter referred to as a
portable unit) carried by a user of the user vehicle 10 using
radio waves of a radio frequency (hereinafter referred to as
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RF) band. The locking/unlocking device 300 also has a
function of transmitting radio waves of a low frequency
(hereinafter referred to as LF) band for detecting the por-
table unit. In this example, the key unit 100 instead of the
portable unit carried by the user controls locking and
unlocking of the door of the user vehicle 10 by transmitting
and receiving radio waves of an RF band and an LF band to
and from the locking/unlocking device 300. In the following
description, unless otherwise mentioned, the communication
destination of the locking/unlocking device 300 is limited to
the key unit 100.

[0045] Specific configurations of the locking/unlocking
device 300 and the key unit 100 will be described now. First,
the locking/unlocking device 300 includes an LF transmitter
301, an RF receiver 302, a comparison ECU 303, a body
ECU 304, and a door lock actuator 305. The LF transmitter
301 is means that transmits radio waves of an LF band (for
example, 100 KHz to 300 KHz) for detecting (polling) the
key unit 100. The LF transmitter 301 is incorporated, for
example, into a center console or in the vicinity of a steering
wheel in the passenger compartment. The RF receiver 302 is
means that receives radio waves of an RF band (for example,
100 MHz to 1 GHz) transmitted from the key unit 100. The
RF receiver 302 is incorporated at any position in the
passenger compartment.

[0046] The comparison ECU 303 is a computer that per-
forms control for locking and unlocking the door of the user
vehicle 10 based on a signal (a locking signal or an unlock-
ing signal) transmitted from the key unit 100 using radio
waves of an RF band. The comparison ECU 303 is consti-
tuted, for example, by a microcomputer. In the following
description, the locking signal and the unlocking signal are
collectively referred to as a locking/unlocking signal. The
term, locking/unlocking signal, represents at least one of the
locking signal and the unlocking signal.

[0047] The comparison ECU 303 authenticates whether
the locking/unlocking signal transmitted from the key unit
100 is transmitted from a rightful device. Specifically, the
comparison ECU 303 determines whether a key ID included
in the locking/unlocking signal coincides with a key ID
stored in advance in a storage unit of the comparison ECU
303. Then, the comparison ECU 303 transmits an unlocking
command or a locking command to the body ECU 304 based
on the determination result. The unlocking command or the
locking command is transmitted via an onboard network
such as a controller area network (CAN).

[0048] The door lock actuator 305 is an actuator that locks
and unlocks the door of the user vehicle 10 (such as a
passenger compartment door which is opened and closed at
the time of a driver or a passenger getting into and out of a
cabin space as a passenger compartment, or a cargo com-
partment door which is opened and closed at the time of
accommodating luggage in a luggage space which is a space
for accommodating luggage). The door lock actuator 305
operates based on a signal transmitted from the body ECU
304. The door lock actuator 305 may be configured to
independently lock and unlock the passenger compartment
door and the cargo compartment door of the user vehicle 10.
[0049] The body ECU 304 is a computer that executes
body control of the user vehicle 10. The body ECU 304 has
a function of unlocking and locking the door of the user
vehicle 10 by controlling the door lock actuator 305 based
on the unlocking command or the locking command
received from the comparison ECU 303.
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[0050] The key unit 100 will be described below. The key
unit 100 is a device that is disposed at a predetermined
position (for example, inside a glove box) in the passenger
compartment of the user vehicle 10. The key unit 100 has a
function of authenticating the pickup and delivery commu-
nication device 200 by performing short-range radio com-
munication with the pickup and delivery communication
device 200 and a function of transmitting the locking/
unlocking signal using radio waves of an RF band when the
authentication has succeeded. The key unit 100 includes an
LF receiver 101, an RF transmitter 102, a short-range
communication unit 103, and a control unit 104.

[0051] The LF receiver 101 is means that receives a
polling signal transmitted from the locking/unlocking device
300 using radio waves of an LF band. The LF receiver 101
includes an antenna for receiving radio waves of an LF band
(hereinafter referred to as an LF antenna). The RF transmit-
ter 102 is means that transmits a locking/unlocking signal to
the key unit 100 using radio waves of an RF band.

[0052] The short-range communication unit 103 is means
that communicates with the pickup and delivery communi-
cation device 200. The short-range communication unit 103
performs communication in a short range (at a distance at
which communication can be performed between the inte-
rior and the exterior of the vehicle) using a predetermined
radio communication standard. In this example, the short-
range communication unit 103 performs data communica-
tion based on a Bluetooth (registered trademark) Low
Energy standard (hereinafter referred to as BLE). BLE is a
low-energy communication standard using Bluetooth (reg-
istered trademark), and is characterized in that communica-
tion can be started immediately when a communication
partner is detected without requiring pairing between
devices. In this example, BLE is exemplified, but another
radio communication standard can also be used. For
example, near field communication (NFC), ultra-wideband
(UWB), or WiFi (registered trademark) may be used.

[0053] The control unit 104 is a computer that performs
short-range radio communication with the pickup and deliv-
ery communication device 200 via the short-range commu-
nication unit 103 and performs a process of authenticating
the pickup and delivery communication device 200 and a
process of transmitting a locking/unlocking signal based on
the authentication result. The control unit 104 is constituted,
for example, by a microcomputer.

[0054] Functional modules included in the control unit
104 are illustrated in FIG. 3. As illustrated in FIG. 3, the
control unit 104 includes a storage unit 1041 and an authen-
tication unit 1042. A control program for controlling the key
unit 100 is stored in the storage unit 1041. The control unit
104 may realize various functional units including the
authentication unit 1042 by causing a CPU (not illustrated)
to execute the control program stored in the storage unit
1041. For example, the control unit 104 may realize a
function of receiving a polling signal transmitted as radio
waves of an LF band from the locking/unlocking device 300
via the LF receiver 101, a function of transmitting a locking/
unlocking signal as radio waves of an RF band to the
locking/unlocking device 300 via the RF transmitter 102, a
function of processing communication with the pickup and
delivery communication device 200 which is performed by
the short-range communication unit 103, and a function of
generating a locking/unlocking signal when authentication
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of'the pickup and delivery communication device 200 by the
authentication unit 1042 has succeeded.

[0055] The authentication unit 1042 authenticates the
pickup and delivery communication device 200 based on
authentication information included in a locking request or
an unlocking request (hereinafter collectively referred to as
a locking/unlocking request) transmitted from the pickup
and delivery communication device 200. Specifically, the
authentication unit 1042 compares the authentication infor-
mation received from the pickup and delivery communica-
tion device 200 with authentication information stored in the
storage unit 1041 (authentication information specific to the
key unit 100), and determines that the authentication has
succeeded when both pieces of authentication information
coincide with each other. When both pieces of authentication
information do not coincide with each other, the authenti-
cation unit 1042 determines that the authentication has
failed.

[0056] When the authentication of the pickup and delivery
communication device 200 by the authentication unit 1042
has succeeded, a locking/unlocking signal generated in
response to a request received from the pickup and delivery
communication device 200 is transmitted to the locking/
unlocking device 300 via the RF transmitter 102. The
authentication method which is performed by the authenti-
cation unit 1042 may be a method of verifying coincidence
through simple comparison of the authentication informa-
tion or may be a method using an asymmetric cipher. In the
following description, the authentication information stored
in the storage unit 1041 of the key unit 100 is referred to as
device authentication information and the authentication
information transmitted from the pickup and delivery com-
munication device 200 is referred to as terminal authenti-
cation information (which corresponds to an example of
“predetermined authentication information™ of the disclo-
sure), if necessary.

[0057] The key unit 100 transmits an ID of an electronic
key (hereinafter referred to as a key ID) along with the
locking/unlocking signal to the locking/unlocking device
300. The key ID may be stored in the key unit 100 in a
plaintext state in advance or may be stored in a state in which
it is encrypted using a cipher specific to the pickup and
delivery communication device 200. When the key ID is
stored in an encrypted state, the encrypted key ID may be
decrypted using the terminal authentication information
transmitted from the pickup and delivery communication
device 200 to acquire the original key ID.

(Pickup and Delivery Communication Device 200)

[0058] The pickup and delivery communication device
200 will be described now. The pickup and delivery com-
munication device 200 is mounted in a terminal which is
carried by a pickup and delivery person who performs a
cargo-compartment collection operation, or a terminal
which is disposed in a pickup and delivery vehicle used for
the pickup and delivery person to perform the cargo-com-
partment collection operation as described above. At this
time, the terminal in which the pickup and delivery com-
munication device 200 is mounted is a small computer such
as a smartphone, a mobile phone, a tablet terminal, a
personal information terminal, or a wearable computer (such
as a smart watch). The pickup and delivery communication
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device 200 includes a short-range communication unit 201,
a communication unit 202, a control unit 203, and an input
and output unit 204.

[0059] The short-range communication unit 201 is means
that performs communication with the key unit 100 using
the same communication standard as the short-range com-
munication unit 103 of the key unit 100. The communication
unit 202 is communication means that connects the pickup
and delivery communication device 200 to a network. In this
embodiment, the pickup and delivery communication device
200 can communicate with another device (for example, the
pickup and delivery management server 400 or the central
server 500) via the network using a mobile communication
service such as 3G (3rd Generation) or LTE (Long Term
Evolution).

[0060] The control unit 203 is a computer that takes charge
of control of the pickup and delivery communication device
200. The control unit 203 performs, for example, a process
of acquiring the terminal authentication information, a pro-
cess of generating a locking/unlocking request including the
acquired terminal authentication information, and a process
of transmitting the generated locking/unlocking request to
the key unit 100. The control unit 203 is constituted, for
example, by a microcomputer, and the functions of perform-
ing the above-mentioned processes are realized by causing
a CPU (not illustrated) to execute a program stored in
storage means (such as a ROM) (not illustrated).

[0061] The control unit 203 performs an interaction with
a pickup and delivery person via the input and output unit
204. The input and output unit 204 is means that receives an
input operation which has been performed by the pickup and
delivery person and presents information to the pickup and
delivery person. Specifically, the input and output unit 204
includes a touch panel and control means thereof and a
liquid crystal display and control means thereof. The touch
panel and the liquid crystal display are constituted as a single
touch panel display in this example.

[0062] The control unit 203 displays an operation screen
on the input and output unit 204 and generates a locking/
unlocking request based on an operation which has been
performed by the pickup and delivery person. For example,
the control unit 203 outputs an icon for unlocking, an icon
for locking, and the like to the touch panel display and
generates an unlocking request or a locking request based on
the operation which has been performed by the pickup and
delivery person. The operation which is performed by the
pickup and delivery person is not limited to an operation
using the touch panel display. For example, the operation
may be performed using a hardware switch.

[0063] The control unit 203 performs a process of acquir-
ing terminal authentication information from the central
server 500. The terminal authentication information is not
information (a key ID) which is used for the locking/
unlocking device 300 to authenticate the key unit 100, but is
information (for example, information correlated with
device authentication information specific to the key unit
100) which is used for the key unit 100 to authenticate the
terminal in which the pickup and delivery communication
device 200 is mounted. Specifically, the control unit 203
transmits a first issuance request to the pickup and delivery
management server 400 via the communication unit 202.
Here, the “first issuance request” includes: terminal identi-
fication information for identifying the terminal in which the
pickup and delivery communication device 200 is mounted;
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and a signal for requesting issuance of terminal authentica-
tion information. The pickup and delivery management
server 400 having received the first issuance request deter-
mines whether the first issuance request has been transmitted
from a rightful terminal based on the terminal authentication
information included in the first issuance request. When it is
determined that the first issuance request has been transmit-
ted from a rightful terminal, the pickup and delivery man-
agement server 400 transmits a second issuance request to
the central server 500. Here, the “second issuance request”
includes user identification information for identifying a
user who is a requester of the cargo-compartment collection
operation and a signal for requesting issuance of terminal
authentication information. The central server 500 having
received the second issuance request identifies the user
vehicle 10 correlated with the user identification information
based on the user identification information included in the
second issuance request. Subsequently, the central server
500 acquires terminal authentication information correlated
with the device authentication information specific to the
key unit 100 mounted in the identified user vehicle 10, and
directly transmits the acquired terminal authentication infor-
mation to the pickup and delivery communication device
200 or transmits the terminal authentication information to
the pickup and delivery communication device 200 via the
pickup and delivery management server 400. Accordingly,
operations for unlocking and locking the user vehicle 10 can
be performed using the pickup and delivery communication
device 200. When the pickup and delivery communication
device 200 does not include terminal authentication infor-
mation, the operations of unlocking and locking the user
vehicle 10 using the pickup and delivery communication
device 200 are not enabled.

[0064] In this example, the terminal authentication infor-
mation acquired by the pickup and delivery communication
device 200 is a one-time key which is invalidated with
locking of the door due to ending of the cargo-compartment
collection operation as a trigger. For example, the terminal
authentication information is stored in a storage unit (not
illustrated) of the pickup and delivery communication
device 200 at a time at which the terminal authentication
information transmitted from the central server 500 is
received by the pickup and delivery communication device
200, and then the terminal authentication information is
deleted from the storage unit at a time at which a locking
notification is received by the pickup and delivery commu-
nication device 200. The locking notification is transmitted
from the key unit 100 when a door locking operation has
been performed due to ending of the cargo-compartment
collection operation. The time at which the terminal authen-
tication information stored in the storage unit of the pickup
and delivery communication device 200 is deleted is not
limited to this example, and may be a time at which a
predetermined validity period has elapsed from the time at
which a door unlocking operation due to starting of the
cargo-compartment collection operation has been per-
formed. The terminal authentication information is not lim-
ited to a one-time key described above, and may be a
permanent key. Regardless of whether the terminal authen-
tication information is a one-time key or a permanent key, it
is assumed that device authentication information correlated
with the terminal authentication information is stored in
advance in the key unit 100.
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(Pickup and Delivery Management Server 400)

[0065] The pickup and delivery management server 400
will be described now. The pickup and delivery management
server 400 is a computer including a processor (not illus-
trated) such as a central processing unit (CPU) or a digital
signal processor (DSP), a main storage unit (not illustrated)
such as a random access memory (RAM) and a read only
memory (ROM), and an auxiliary storage unit (not illus-
trated) such as an erasable programmable ROM (EPROM),
a hard disk drive (HDD), and a removable medium. The
removable medium is, for example, a universal serial bus
(USB) memory or a disk recording medium such as a
compact disc (CD) or a digital versatile disc (DVD). An
operating system (OS), various programs, various tables,
and the like are stored in the auxiliary storage unit, and
functions matching a predetermined purpose can be realized
by loading a program stored therein into a work area of the
main storage unit, executing the loaded program, and con-
trolling the constituent units through execution of the pro-
gram.

[0066] The pickup and delivery management server 400
includes a communication unit 402. The communication
unit 402 is communication means that connects the pickup
and delivery management server 400 to a network. For
example, the communication unit 402 performs communi-
cation with the central server 500 via a communication
network such as a local area network (LAN), a wide area
network (WAN), or WiFi, and performs communication with
the pickup and delivery communication device 200 via a
network using a mobile communication service as described
above.

[0067] The pickup and delivery management server 400
includes a collection management database (DB) 403. The
collection management DB 403 is configured to store col-
lection information in the auxiliary storage unit in which
correlation between identification information of a user who
is a requester for the cargo-compartment collection opera-
tion and the collection information is performed. The col-
lection management DB 403 is constructed by causing a
program of a database management system (DBMS) which
is executed by the processor to manage data stored in the
auxiliary storage unit. The collection management DB 403
is, for example, a relational database.

[0068] An example of a structure of collection information
stored in the collection management DB 403 will be
described below with reference to FIG. 4. FIG. 4 is a
diagram illustrating a table structure of collection informa-
tion. A collection information table illustrated in FIG. 4
includes fields of user ID, collection date and time, collec-
tion place, collection status, and packaging material infor-
mation. User identification information for identifying a user
is input to the field of user ID. Information indicating a date
and time at which packaging material is collected is input to
the field of collection date and time. Particularly, regarding
the collection time, a specific time may be input or a specific
time period in which collection is requested may be input.
Information indicating a collection place of packaging mate-
rial is input to the field of collection place. For example,
“vehicle” is input when the collection place of packaging
material is the interior space of the user vehicle 10, and
“house” is input when the collection place is a house such as
a user’s home. Information indicating whether a packaging
material collecting operation has been completed by a
pickup and delivery person is input to the field of collection
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status. For example, “completed” is input when the pack-
aging material collecting operation has been completed, and
“not completed” is input when the packaging material
collecting operation has not been completed. Information
such as the size or the amount of packaging material is input
to the field of packaging material information.

[0069] In the pickup and delivery management server 400,
a control unit 401 is embodied as a functional unit realized
by execution of a program by the processor. The control unit
401 performs management control such as registration and
update of collection information in the collection manage-
ment DB 403. For example, when a packaging material
collection request has been issued from a user, the control
unit 401 correlates the collection date and time, and the
collection place, and the like with the user identification
information of the user, generates collection information
corresponding to the user, and registers the generated col-
lection information in the collection management DB 403.
When a request for change of the collection date and time,
the collection place, or the like has been issued from the user
after the collection information has been registered in the
collection management DB 403, the control unit 401 updates
registered details in the collection management DB 403 in
response to the request for change. The control unit 401 also
updates information on the collection status by communi-
cating with the pickup and delivery communication device
200 via the communication unit 502.

[0070] When a user vehicle 10 has been designated as a
collection place of packaging material, vehicle management
information in which a user and a user vehicle 10 are
correlated is also stored in the collection management DB
403. An example of a structure of vehicle management
information will be described below with reference to FIG.
5. FIG. 5 is a diagram illustrating a table structure of vehicle
management information. A vehicle management informa-
tion table illustrated in FIG. 5 includes fields of user 1D,
vehicle specification information, and vehicle position. The
same user identification information as in the field of user ID
in the collection management DB 403 is registered in the
field of user ID. Information (such as a vehicle model, a
color of a vehicle body, and a number (a number plate))
required for a pickup and delivery person to visually specify
the user vehicle 10 as a collection place of packaging
material is registered in the field of vehicle specification
information. Information indicating a position at which the
user vehicle 10 is parked is registered in the field of vehicle
position. The position information of the user vehicle 10 is
registered based on a request from the user. When a com-
munication device capable of communicating with the cen-
tral server 500 is mounted in the user vehicle 10, the control
unit 401 may acquire position information of the user
vehicle 10 which has been ascertained by the central server
500 via the communication device from the central server
500 via the communication unit 402 and register the
acquired position information in the field of vehicle position.

[0071] The control unit 401 transmits a request for a
collection operation to the pickup and delivery communi-
cation device 200 such that a pickup and delivery person can
perform a cargo-compartment collection operation based on
the collection information and the vehicle management
information correlated with the user. Here, the “request for
a collection operation” includes, for example, a collection
date and time, a collection place, packaging material infor-
mation, vehicle specification information, and vehicle posi-
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tion information. The request for a collection operation may
be transmitted to the pickup and delivery communication
device 200 a plurality of times, not only once. For example,
requests associated with collection operations on the next
day may be transmitted to the pickup and delivery commu-
nication device 200 together on the day before a scheduled
collection date, and the requests may be transmitted again to
the pickup and delivery communication device 200 on the
day of the scheduled collection date. When the collection
information or the vehicle management information has
been changed (updated) at the time of transmitting the
request to the pickup and delivery communication device
200 again, requests including the changed details are trans-
mitted.

[0072] One of the functional elements of the pickup and
delivery management server 400 or some of the processes
thereof may be embodied by another computer connected to
the pickup and delivery management server 400 via a
network. A sequence of processes which are performed by
the pickup and delivery management server 400 may be
implemented in hardware or may be implemented in soft-
ware.

(Central Server 500)

[0073] The central server 500 will be described below. The
central server 500 also has a general configuration of a
computer, and a basic hardware configuration thereof is the
same as the pickup and delivery management server 400 and
includes a processor, a main storage unit, and an auxiliary
storage unit which are not illustrated. Functions matching a
predetermined purpose can be realized by loading a program
stored in the auxiliary storage unit into a work area of the
main storage unit, executing the loaded program, and con-
trolling the constituent units through execution of the pro-
gram. The central server 500 includes a communication unit
502. The communication unit 502 is functionally the same as
the communication unit 402 of the pickup and delivery
management server 400 and performs communication
between the central server 500 and another device (for
example, the pickup and delivery management server 400).
[0074] The central server 500 includes a user information
DB 503 and an authentication information DB 504 that store
a variety of information in the auxiliary storage unit. Such
databases (DB) are constructed by causing a program of a
database management system which is executed by the
processor to manage data stored in the auxiliary storage unit.
The user information DB 503 and the authentication infor-
mation DB 504 are, for example, relational databases.
[0075] The user information DB 503 stores user identifi-
cation information for identifying a user and user vehicle
identification information for identifying a user vehicle 10
which is owned or borrowed by the user in correlation with
each other.

[0076] The authentication information DB 504 stores user
vehicle identification information for identifying a user
vehicle 10, device authentication information specific to the
key unit 100 mounted in the user vehicle 10, and terminal
authentication information correlated with the device
authentication information in correlation with each other.
The authentication information DB 504 may store informa-
tion on a validity period of the terminal authentication
information, information of whether the terminal authenti-
cation information is invalidated, and the like. The infor-
mation on the validity period of the terminal authentication
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information may be transmitted along with the terminal
authentication information to the pickup and delivery com-
munication device 200 at the time of transmission of the
terminal authentication information to the pickup and deli
very communication device 200. In this case, as described
above, the pickup and delivery communication device 200
can invalidate the terminal authentication information by
deleting the terminal authentication information stored in the
storage unit of the pickup and delivery communication
device 200 when the validity period has expired after the
time at which a door unlocking operation has been per-
formed due to start of the cargo-compartment collection
operation.

[0077] In the central server 500, a control unit 501 is
embodied as a functional unit realized by causing the
processor to execute a program. The control unit 501 per-
forms control associated with issuance of authentication
information to the pickup and delivery communication
device 200 or the like. Specifically, when a second issuance
request transmitted from the pickup and delivery manage-
ment server 400 has been received by the communication
unit 502, first, the control unit 501 derives user vehicle
identification information corresponding to the user identi-
fication information included in the second issuance request
by accessing the user information DB 503. Subsequently, the
control unit 501 derives terminal authentication information
corresponding to the user vehicle identification information
derived from the user information DB 503 by accessing the
authentication information DB 504. Then, the control unit
501 transmits terminal authentication information (and
information on the validity period) derived from the authen-
tication information DB 504 to the pickup and delivery
communication device 200 via the communication unit S02.
At this time, the terminal authentication information may be
directly transmitted to the pickup and delivery communica-
tion device 200 or may be transmitted to the pickup and
delivery communication device 200 via the pickup and
delivery management server 400.

[0078] One of the functional elements of the central server
500 or some of the processes thereof may be embodied by
another computer connected to the central server 500 via a
network. A sequence of processes which are performed by
the central server 500 may be implemented in hardware or
may be implemented in software.

<Operations of System>

[0079] Operations of the trunk-sharing system when a
cargo-compartment collection operation is performed by a
pickup and delivery person will be described below with
reference to FIG. 6. FIG. 6 is a flowchart illustrating a flow
of data which is transmitted and received between the
elements and processes which are performed by the ele-
ments. In the flow illustrated in FIG. 6, it is assumed that a
person who has received a request for collection of pack-
aging material from a user of a user vehicle 10 notifies a
pickup and delivery person who performs a cargo-compart-
ment collection operation of request details in advance. That
is, it is assumed that the “collection operation request (such
as a collection date and time, a collection place, packaging
material information, vehicle specification information, and
vehicle position information)” is transmitted from the
pickup and delivery management server 400 to the pickup
and delivery communication device 200 in advance.
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[0080] First, when a pickup and delivery person performs
an operation of requesting issuance of terminal authentica-
tion information via the input and output unit 204 of the
pickup and delivery communication device 200, the pickup
and delivery communication device 200 transmits a first
issuance request including identification information of the
terminal in which the pickup and delivery communication
device 200 is mounted to the pickup and delivery manage-
ment server 400 in Step S11.

[0081] When the first issuance request transmitted from
the pickup and delivery communication device 200 has been
received by the pickup and delivery management server 400,
the pickup and delivery management server 400 determines
whether the first issuance request has been transmitted from
a rightful terminal based on the terminal authentication
information included in the first issuance request. When it is
determined that the first issuance request has been transmit-
ted from a rightful terminal, the pickup and delivery man-
agement server 400 transmits a second issuance request
including identification information of a user who is a
requester for the cargo-compartment collection operation to
the central server 500 in Step S12.

[0082] When the second issuance request transmitted from
the pickup and delivery management server 400 has been
received by the central server 500, the central server 500
derives user vehicle identification information correspond-
ing to the user identification information based on the user
identification information included in the second issuance
request. By causing the central server 500 to derive the user
vehicle identification information using this method, an
example of a function of the server in the disclosure is
implemented. The central server 500 acquires terminal
authentication information correlated with the device
authentication information specific to the key unit 100
mounted in the user vehicle 10 based on the user vehicle
identification information (Step S13). By causing the central
server 500 to perform the process of Step S13, an example
of a function of the server in the disclosure is implemented.
Then, the central server 500 transmits the terminal authen-
tication information acquired in Step S13 to the pickup and
delivery communication device 200 (Step S14). By causing
the central server 500 to perform the process of Step S14, an
example of a function of the server in the disclosure is
implemented. The terminal authentication information
acquired by the central server 500 may be transmitted from
the central server 500 to the pickup and delivery commu-
nication device 200 via the pickup and delivery management
server 400. When the terminal authentication information
transmitted from the central server 500 has been received by
the pickup and delivery communication device 200, the user
vehicle 10 can be locked and unlocked using the pickup and
delivery communication device 200.

[0083] Then, in Steps S21 to S24, a process of unlocking
the door of the user vehicle 10 is performed using the pickup
and delivery communication device 200. In performing the
processes of Steps S21 to S24, it is assumed that the terminal
having the pickup and delivery communication device 200
mounted therein is moved to a position at which short-range
radio communication between the key unit 100 of the user
vehicle 10 and the pickup and delivery communication
device 200 is set up by a pickup and delivery person having
referred to the vehicle specification information or the
vehicle position information.
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[0084] When the pickup and delivery person performs an
operation of unlocking the user vehicle 10 via the input and
output unit 204 of the pickup and delivery communication
device 200, the pickup and delivery communication device
200 transmits an unlocking request including terminal
authentication information to the key unit 100 in Step S21.
Then, when the unlocking request transmitted from the
pickup and delivery communication device 200 has been
received by the key unit 100, the key unit 100 performs an
authentication process by comparing the device authentica-
tion information stored in advance with the terminal authen-
tication information included in the unlocking request in
Step S22. When authentication using the terminal authenti-
cation information and the device authentication informa-
tion has succeeded, the key unit 100 transmits an unlocking
signal and a key ID to the locking/unlocking device 300 in
Step S23. When the unlocking signal and the key ID
transmitted from the key unit 100 have been received by the
locking/unlocking device 300, the locking/unlocking device
300 performs an authentication process based on the
received key ID in Step S24. As a result, when the authen-
tication has succeeded, the door of the user vehicle 10 is
unlocked. At this time, answerback or the like may be
returned.

[0085] In Step S31 to S37, a process of locking the user
vehicle 10 using the pickup and delivery communication
device 200 is performed. When the pickup and delivery
person closes the door of the user vehicle 10 and then
performs an operation of locking the user vehicle 10 via the
input and output unit 204 of the pickup and delivery com-
munication device 200, the pickup and delivery communi-
cation device 200 transmits a locking request including
terminal authentication information to the key unit 100 in
Step S31. When the locking request transmitted from the
pickup and delivery communication device 200 has been
received by the key unit 100, the key unit 100 performs an
authentication process by comparing the terminal authenti-
cation information included in the locking request transmit-
ted from the pickup and delivery communication device 200
with device authentication information stored in advance
therein in Step S32. When authentication using the terminal
authentication information and the device authentication
information has succeeded, the key unit 100 transmits a
locking signal and a key ID to the locking/unlocking device
300 in Step S33. When the locking signal and the key ID
transmitted from the key unit 100 has been received by the
locking/unlocking device 300, the locking/unlocking device
300 performs an authentication process based on the
received key ID in Step S34. That is, the locking/unlocking
device 300 determines whether the key ID received from the
key unit 100 coincides with the key ID stored in advance in
the locking/unlocking device 300. When the authentication
has succeeded, the door of the user vehicle 10 is locked.
After transmitting the locking signal to the locking/unlock-
ing device 300, the key unit 100 transmits a notification (a
locking notification) indicating that locking has been com-
pleted to the pickup and delivery communication device 200
(Step S35). Accordingly, the notification indicating that
locking has been completed is output onto the touch panel
screen of the pickup and delivery communication device
200. As a result, when such a notification has been received
by the pickup and delivery communication device 200, the
pickup and delivery communication device 200 generates a
notification indicating that the cargo-compartment collec-
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tion operation has ended and transmits the generated noti-
fication to the pickup and delivery management server 400
in Step S36. When the notification indicating that the
cargo-compartment collection operation has ended has been
transmitted to the pickup and delivery management server
400, the pickup and delivery communication device 200
invalidates the terminal authentication information, which
has been acquired from the central server 500 in Step S14,
in Step S37. That is, the terminal authentication information
stored in the storage unit of the pickup and delivery com-
munication device 200 is deleted from the storage unit.
When a validity period is set in the terminal authentication
information transmitted from the central server 500, the
pickup and delivery communication device 200 may invali-
date the terminal authentication information acquired from
the central server 500 in Step S14 when the validity period
has elapsed from the time at which the process of Step S21
(the process of transmitting an unlocking request to the key
unit 100) has been performed.

[0086] In the above-mentioned trunk-sharing system,
when a user leaves packaging material used for packaging a
delivery object in the interior space of a user vehicle 10, the
packaging material is collected by a pickup and delivery
person. Accordingly, without providing a home delivery
locker for collecting packaging material or the like, it is
possible to collect packaging material even when a user is
absent. As a result, since it becomes difficult to accumulate
packaging material at the location of the user, it is possible
to reduce inconvenience for the user. Since locking and
unlocking of a door associated with a packaging material
collecting operation is performed by the pickup and delivery
communication device 200 has succeeded in authentication
through a predetermined authentication process, it is pos-
sible to restrain a third party from locking and unlocking a
door of a vehicle.

Modified Example of First Embodiment

[0087] In the trunk-sharing system according to the first
embodiment, in order to cause a pickup and delivery person
to collect packaging material accommodated in the interior
space of a user vehicle 10, it is necessary for a user to
perform a procedure for requesting a cargo-compartment
collection operation. On the other hand, when collection
conditions that the amount of packaging material accom-
modated in the interior space of a user vehicle 10 is equal to
or greater than a predetermined amount, a total volume of
packaging material accommodated in the interior space of
the user vehicle 10 is equal to or greater than a predeter-
mined volume, or the like have been satisfied, the pickup and
delivery management server 400 may consider that a pack-
aging material collection request has been issued and auto-
matically transmit a request for a cargo-compartment col-
lection operation to the pickup and delivery communication
device 200. According to this configuration, even when a
user does not individually issue a request for a cargo-
compartment collection operation, an operation of collecting
packaging material accommodated in the user vehicle 10 is
automatically performed by a pickup and delivery person. In
this case, detection means that can detect the amount or the
size of packaging material or the like in the interior space of
the user vehicle 10 and communication means that can
transmit information on the amount or the size of packaging
material detected by the detection means or the like to the
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pickup and delivery communication device 200 can be
mounted in advance in the user vehicle 10.

[0088] Here, as a method of implementing the detection
means, a method of attaching an IC tag, on which reading
and writing of information indicating the size of packaging
material or the like is possible, to packaging material and
installing a reader and writer that can perform writing
information to the IC tag and reading of information written
to the IC tag in the interior space of the user vehicle 10 can
be used. As a method of implementing the communication
means, a method of mounting a communication device,
which can transmit and receive information to and from the
reader and writer in a wired or wireless manner and transmit
and receive information to and from the pickup and delivery
communication device 200, in the user vehicle 10 can be
used. The pickup and delivery management server 400 can
calculate the amount or the total volume of packaging
material accommodated in the interior space of the user
vehicle 10 based on information received from the commu-
nication device and determine whether the calculate number
or the calculated total volume has satisfied the above-
mentioned collection conditions. As a result, when it is
determined that the collection conditions have been satis-
fied, the pickup and delivery management server 400 can
consider that a packaging material collection request has
been issued and transmit a request for a cargo-compartment
collection operation to the pickup and delivery communi-
cation device 200.

[0089] As another method of implementing the detection
means, a camera that can image the interior space of the user
vehicle 10 may be mounted in the user vehicle 10. In this
case, the communication device can transmit an image
captured by the camera to the pickup and delivery manage-
ment server 400. When an image transmitted from the
communication device has been received by the pickup and
delivery management server 400, the pickup and delivery
management server 400 can calculate the amount or the total
volume of packaging material accommodated in the interior
space of the user vehicle 10 by analyzing an image captured
by the camera.

[0090] According to this modified example, even when a
user does not individually perform a procedure for request-
ing a cargo-compartment collection operation, packaging
material accommodated in the interior space of the user
vehicle 10 is automatically collected and thus it is possible
to improve convenience for a user.

[0091] The trunk-sharing system according to the disclo-
sure is not limited to the configurations described in the first
embodiment and the modified example of the first embodi-
ment, but may be constructed by a single computer (or
server) that can be connected to a network or may be
constructed by a plurality of computers (and/or servers) that
can be connected to a network. When the trunk-sharing
system according to the disclosure is constructed by a
plurality of computers (and/or servers), the elements of the
trunk-sharing system may be distributed and constructed by
two or more computers (and/or servers).

Second Embodiment

[0092] A second embodiment of the disclosure will be
described below with reference to FIGS. 7 to 9. In this
example, an embodiment of the disclosure will be described.
In the first embodiment, a cargo-compartment collection
operation is performed in a state in which packaging mate-
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rial has been accommodated in advance in the interior space
of a user vehicle 10 by a user. In this case, after a user has
received a delivery object in a packaged state, the user needs
to unpackage the delivery object and accommodate the
packaging material removed from the delivery object in the
interior space of the user vehicle 10. On the other hand, in
this example, when a delivery request using the interior
space of the user vehicle 10 as a place in which a delivery
object is received (a delivery destination) has been issued
and a pickup and delivery person accommodates (delivers)
the delivery object in the interior space of the user vehicle
10, the pickup and delivery person unpackages the delivery
object and collects the packaging material removed from the
delivery object (accommodates only the unpackaged deliv-
ery object in the interior space).

[0093] Similarly to the first embodiment, the trunk-sharing
system according to this example includes an onboard unit
OBU, a pickup and delivery communication device 200, a
pickup and delivery management server 400, and a central
server 500. In the pickup and delivery management server
400 according to this example, a pickup and delivery man-
agement database (DB) 404 is provided instead of the
collection management DB 403 in the first embodiment as
illustrated in FIG. 7. The pickup and delivery management
DB 404 is configured to store delivery information in the
auxiliary storage unit in which correlation between identi-
fication information of a user who is a receiver of a pickup
and delivery object (a delivery object) and delivery infor-
mation is performed. The pickup and delivery management
DB 404 is constructed by causing a program of a database
management system (DBMS) which is executed by the
processor to manage data stored in the auxiliary storage unit.
The pickup and delivery management DB 404 is, for
example, a relational database.

[0094] An example of a structure of delivery information
stored in the pickup and delivery management DB 404 will
be described below with reference to FIG. 8. FIG. 8 is a
diagram illustrating a table structure of delivery information.
A delivery information table illustrated in FIG. 8 includes
fields of user 1D, delivery date and time, delivery place,
delivery status, and delivery type. User identification infor-
mation for identifying a user is input to the field of user ID.
Information indicating a date and time at which a delivery
object is delivered is input to the field of delivery date and
time. Particularly, regarding the delivery time, a specific
time may be input or a specific time period in which delivery
is requested may be input. Information indicating a delivery
destination (a receiving place) of a delivery object is input
to the field of delivery place. For example, “vehicle” is input
when the delivery destination of a delivery object is the
interior space of a user vehicle 10, and “house” is input when
the delivery destination is a house such as a user’s home.
Information indicating whether an operation of delivering a
delivery object has been completed by a pickup and delivery
person is input to the field of delivery status. For example,
“completed” is input when the operation of delivering a
delivery object has been completed, and “not completed” is
input when the operation of delivering a delivery object has
not been completed. Information for designating a delivery
type required by a user is input to the field of delivery type.
For example, when a delivery type (a first delivery type) in
which a delivery object is not unpackaged and the delivery
object in a packaged state is accommodated in the interior
space of a user vehicle 10 is required by a user at the time
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of delivery of the delivery object, “1” as information for
designating the first delivery type is input to the field of
delivery type. When a delivery type (a second delivery type)
in which a delivery object is unpackaged, packaging mate-
rial removed from the delivery object is collected, and the
delivery object in an unpackaged state is accommodated in
the interior space of the user vehicle 10 is required by a user
at the time of delivery of the delivery object, “2” as
information for designating the second delivery type is input
to the field of delivery type.

[0095] The control unit 401 of the pickup and delivery
management server 400 performs management and control
such as registration or update of delivery information in the
pickup and delivery management DB 404. For example,
when a delivery request for a delivery object has been
issued, a delivery date and time, a delivery place, and a
delivery type, and the like are correlated with user identifi-
cation information of a user who is a receiver of the delivery
object to generate delivery information corresponding to the
user and the generated delivery information is registered in
the pickup and delivery management DB 404. By causing
the pickup and delivery management server 400 to generate
delivery information using this method, an example of a
function of the server in the disclosure is implemented. A
“delivery request for a delivery object” is information
including user identification information, a delivery date and
time, a delivery place, and a delivery type and is transmitted
from a user or a delivery source of the delivery object. When
a request for change of a delivery date and time, a delivery
place, a delivery type, or the like has been issued from a user
or a delivery source of the delivery object after delivery
information thereof has been registered in the pickup and
delivery management DB 404, the control unit 401 updates
details registered in the pickup and delivery management
DB 404 in response to the request for change. In addition,
the control unit 401 updates information on the delivery
status by communicating with the pickup and delivery
communication device 200 via the communication unit S02.

[0096] When the interior space of a user vehicle 10 has
been designated as a delivery destination of a delivery
object, vehicle management information in which a user is
correlated with the user vehicle 10 is also stored in the
pickup and delivery management DB 404. At this time, the
vehicle management information is stored in the pickup and
delivery management DB 404 in a table form including
fields of user ID, vehicle specification information, and
vehicle position, similarly to the vehicle management infor-
mation stored in the collection management DB 403 in the
first embodiment.

[0097] Then, similarly to the first embodiment, the central
server 500 according to this example realizes the functions
of the central server 500 using a user information DB 503,
an authentication information DB 504, a communication
unit 502, and a control unit 501. Here, it is assumed that the
authentication information DB 504 stores a validity period
of terminal authentication information as necessary infor-
mation in addition to user vehicle identification information
for identifying a user vehicle 10, device authentication
information specific to the key unit 100 mounted in the user
vehicle 10, and terminal authentication information corre-
lated with the device authentication information. The valid-
ity period of the terminal authentication information in this
example changes depending on a delivery type of a delivery
object. Specifically, when a delivery type of a delivery object
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is the second delivery type, the control unit 501 sets the
validity period of the terminal authentication information to
be longer in comparison with a case in which the delivery
type is the first delivery type. This because a delivery object
in a packaged state is accommodated in the interior space as
it were and thus a time required for the operation of
delivering the delivery object is relatively short in the first
delivery type, but in the second delivery type, a delivery
object is unpackaged, packaging material removed from the
delivery object is collected, the delivery object in an unpack-
aged state is accommodated in the interior space, and thus
the time required for the operation of delivering the delivery
object is relatively long. In order to change the validity
period of the terminal authentication information depending
on the delivery type as described above, the control unit 501
needs to ascertain the delivery type of the delivery object.
Therefore, in this example, when the second issuance
request is transmitted from the pickup and delivery man-
agement server 400 to the central server 500, the pickup and
delivery management server 400 also transmits the second
issuance request including information indicating the deliv-
ery type of the delivery object in addition to the user
identification information for identifying a user who is a
receiver of the delivery object and a signal for requesting
issuance of terminal authentication information. When the
second issuance request has been received by the commu-
nication unit 502 of the central server 500, the control unit
501 can set the validity period of the terminal authentication
information based on delivery type information included in
the second issuance request.

<Operations of System>

[0098] Operations of the trunk-sharing system when a
delivery object delivering operation is performed by a
pickup and delivery person will be described below with
reference to FIG. 9. FIG. 9 is a flowchart illustrating a flow
of data which is transmitted and received between the
elements and processes which are performed by the ele-
ments. In the flow illustrated in FIG. 9, it is assumed that
registration of delivery information in the pickup and deliv-
ery management DB 404 has been completed by a user who
is a receiver of a delivery object or a person who has
received a “request for delivery of a delivery object (infor-
mation including user identification information, a delivery
date and time, a delivery place, and a delivery type)” from
a delivery source of the delivery object. In the flow illus-
trated in FIG. 9, it is assumed that a person who has received
a request for delivery of a delivery object notifies details of
the request to a pickup and delivery person who performs a
delivery operation in advance. In the flow illustrated in FIG.
9, the same processes as in the flow illustrated in FIG. 6 in
the first embodiment are referred to by the same reference
signs. In the following description, processes different from
the flow illustrated in FIG. 6 will be mainly described and
the same processes will not be repeated.

[0099] When a first issuance request transmitted from the
pickup and delivery communication device 200 has been
received by the pickup and delivery management server 400,
the pickup and delivery management server 400 determines
whether the first issuance request has been transmitted from
a rightful terminal based on terminal authentication infor-
mation included in the first issuance request. When it is
determined that the first issuance request has been transmit-
ted from a rightful device, the pickup and delivery manage-
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ment server 400 transmits a second issuance request includ-
ing delivery type information requested by the user in
addition to the identification information of a user who is a
requester for a cargo-compartment collection operation and
a signal for requesting issuance of terminal authentication
information to the central server 500 in step S120.

[0100] When the second issuance request transmitted from
the pickup and delivery management server 400 has been
received by the central server 500, the central server 500
derives user vehicle identification information correspond-
ing to the user identification information based on the user
identification information included in the second issuance
request. By causing the central server 500 to derive the user
vehicle identification information using this method, an
example of a function of the server in the disclosure is
implemented. Then, the central server 500 acquires terminal
authentication information correlated with the device
authentication information specified to the key unit 100
mounted in the user vehicle 10 based on the user vehicle
identification information and sets a validity period of the
terminal authentication information based on the delivery
type information included in the second issuance request
(Step S130). By causing the central server 500 to acquire
terminal authentication information in the process of Step
S130, an example of a function of the server in the disclosure
is implemented. Then, the central server 500 transmits
information for designating a delivery type included in the
second issuance request to the pickup and delivery commu-
nication device 200 in addition to the terminal authentication
information acquired from the central server 500 in the
process of Step S130 and information on the validity period
of the terminal authentication information (Step S140). By
causing the central server 500 to perform the process of Step
S140, an example of a function of the server in the disclosure
is implemented. The terminal authentication information,
the information on the validity period of the terminal authen-
tication information, and the information for designating the
delivery type may be transmitted from the central server 500
to the pickup and delivery communication device 200 via
the pickup and delivery management server 400.

[0101] Thereafter, when the processes of Steps S21 to S24
and the processes of Steps S31 to S35 are appropriately
performed by the pickup and delivery communication
device 200, the key unit 100, and the locking/unlocking
device 300, the pickup and delivery communication device
200 having received a locking notification from the key unit
100 generates a notification indicating that the operation of
delivering the delivery object has been completed and
transmits the generated notification to the pickup and deliv-
ery management server 400 in Step S360. When the notifi-
cation indicating that the cargo-compartment collection
operation has ended has been transmitted to the pickup and
delivery management server 400 and when the validity
period has elapsed from the time point at which the process
of Step S21 (the process of transmitting an unlocking
request to the key unit 100) has been performed, the pickup
and delivery communication device 200 invalidates the
terminal authentication information acquired from the cen-
tral server 500 in Step S140. That is, the terminal authen-
tication information stored in the storage unit of the pickup
and delivery communication device 200 is deleted from the
storage unit.

[0102] In the above-mentioned trunk-sharing system,
when a user requests a delivery operation in the second
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delivery type in a case in which the interior space of a user
vehicle 10 is used as a receiving place for the delivery
object, a pickup and delivery person performs unpackaging
of the delivery object and collecting of packaging material
removed from the delivery object and thus the delivery
object in an unpackaged state is accommodated in the
interior space of the user vehicle 10. Accordingly, since the
user does not have to unpackage the delivery object and
packaging material does not temporarily remain at the
location of the user, it is possible to further reduce incon-
venience for the user. Since a pickup and delivery person
does not need to move to a location of a user vehicle 10 at
the time of delivery of a delivery object and move to a
location of a user vehicle 10 again at the time of collection
of packaging material, it is possible to achieve an increase
in efficiency of the delivery operation and the collection
operation. On the other hand, a user who does not desire
unpackaging of a delivery object by a pickup and delivery
person can receive a delivery object in a packaged state by
requesting a delivery operation in the first delivery type, and
thus the user’s satisfaction is not impaired.

[0103] In the above-mentioned trunk-sharing system,
since the validity period of terminal authentication informa-
tion is changed depending on the delivery type of a delivery
object, problems in security such as unnecessary locking and
unlocking of the user vehicle 10 after the delivery operation
has ended are not likely to occur and a problem in that the
delivery operation will not end in the validity period is not
likely to occur.

Modified Example of Second Embodiment

[0104] Inthe trunk-sharing system according to the second
embodiment, when a user has requested a delivery operation
in the first delivery type and a request for a cargo-compart-
ment collection operation has not been issued by the user as
described above in the first embodiment, there is a likelihood
that packaging material removed from a delivery object will
not be collected and be accumulated at the location of the
user. On the other hand, when a user has requested a delivery
operation in the first delivery type, the user can accommo-
date packaging material removed from a delivery object
which was previously received in the interior space of the
user vehicle 10 and can cause a pickup and delivery person
to automatically collect the packaging material accommo-
dated previously in the interior space at the time of per-
forming an operation of delivering a delivery object in the
first delivery type. According to this method, even when a
user has requested a delivery operation in the first delivery
type, packaging material is not likely to be accumulated at
the location of the user and thus it is possible to reduce
inconvenience from the user. Collection of packaging mate-
rial using this method can also be applied when an operation
of delivering a delivery object in the second delivery type is
performed.

[0105] The trunk-sharing system according to the disclo-
sure is not limited to the configurations described in the
second embodiment and the modified example of the second
embodiment, but may be constructed by a single computer
(or server) that can be connected to a network or may be
constructed by a plurality of computers (and/or servers) that
can be connected to a network. When the trunk-sharing
system according to the disclosure is constructed by a
plurality of computers (and/or servers), the elements of the
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trunk-sharing system may be distributed and constructed by
two or more computers (and/or servers).

Other Example 1

[0106] In the first and second embodiments, the onboard
unit includes the key unit and the locking/unlocking device,
but the onboard unit may not include the key unit. That is,
in the above-mentioned embodiments, a two-step authenti-
cation process including an authentication process for ter-
minal authentication information by the key unit and an
authentication process for a key 1D by the locking/unlocking
device is performed. However, the trunk-sharing system
may only perform the authentication for the key ID which is
performed by the locking/unlocking device. In this case, the
locking/unlocking device can have a function of directly
communicating with the pickup and delivery communica-
tion device (for example, a short-range communication
unit). When a collection operation or a delivery operation by
a pickup and delivery person is performed, a key ID corre-
sponding to a user vehicle can be acquired from the pickup
and delivery management server or the central server by the
pickup and delivery communication device, a locking/un-
locking signal including the key ID can be transmitted from
the pickup and delivery communication device to the lock-
ing/unlocking device of the onboard unit, and a process of
authenticating the key ID can be performed by the locking/
unlocking device. In this case, the key ID which is acquired
from the pickup and delivery management server or the
central server by the pickup and delivery communication
device corresponds to an example of “predetermined authen-
tication information” in the disclosure.

Other Example 2

[0107] In the first and second embodiments and Other
Example 1, terminal authentication information correlated
with permanent device authentication information specified
to the key unit or a key ID corresponding to a user vehicle
is used as an example of the “predetermined authentication
information” in the disclosure, but the disclosure is not
limited thereto. For example, when a device capable of
communicating with the central server is mounted in a user
vehicle, the central server may generate new terminal
authentication information whenever a terminal authentica-
tion information issuance request is received from the
pickup and delivery communication terminal, transmit the
generated new terminal authentication information to the
pickup and delivery communication terminal, and register
device authentication information corresponding to the gen-
erated new terminal authentication information in the key
unit via the communication device of the user vehicle. In this
case, the pickup and delivery communication device can
transmit new terminal authentication information received
from the central server to the key unit. Then, the key unit can
perform authentication of the pickup and delivery commu-
nication device by comparing the new terminal authentica-
tion information received from the pickup and delivery
communication device with the new device authentication
information registered by the central server. According to
this method, since the predetermined authentication infor-
mation can be changed for each collection operation or for
each delivery operation, it is possible to enhance security
when a user uses a trunk-sharing service.
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[0108] As a method of generating the above-mentioned
new terminal authentication information, a method of gen-
erating new terminal authentication information in accor-
dance with an algorithm using a key ID corresponding to a
user vehicle and time information may be used. In this case,
the central server can transmit the new terminal authentica-
tion information generated in accordance with the algorithm
to the pickup and delivery communication device along with
the time information. Accordingly, the pickup and delivery
communication device can transmit the new terminal
authentication information and the time information
received from the central server to the key unit. The key unit
can generate device authentication information correspond-
ing to the new terminal authentication information in accor-
dance with the same algorithm as in the central server using
the time information received from the pickup and delivery
communication device and the key ID registered in advance
in the key unit. The key unit can perform authentication of
the pickup and delivery communication device by compar-
ing the device authentication information generated in the
key unit with the terminal authentication information
received from the pickup and delivery communication
device. With this method, even when a device capable of
communicating with the central server is not mounted in the
user vehicle, predetermined authentication information can
be changed for reach collection operation or for each deliv-
ery operation.

Other Example 3

[0109] In the trunk-sharing system according to the first
and second embodiments and Other Examples 1 and 2, only
a cargo compartment door of a user vehicle 10 may be
locked and unlocked in consideration of security in the
collection operation or the delivery operation. In a vehicle
having a body structure in which a luggage space and a cabin
space are not partitioned from each other, for example, a
vehicle which is called one box type, since a person can
access the cabin space by unlocking the cargo compartment
door, there is a likelihood that a user will have concern about
security.

[0110] Therefore, in such a vehicle having a body struc-
ture in which the luggage space and the cabin space are not
partitioned, when a cargo compartment door is opened, the
trunk-sharing system may capture a moving image of the
interior space using a drive recorder which can also image
the cabin space or the like and determine whether a person
or an object invades into the cabin space from the luggage
space based on the captured moving image. When it is
determined that a person or an object has invaded into the
cabin space from the luggage space, the trunk-sharing sys-
tem performs storage of the captured moving image, opera-
tion of an onboard alarm, notification to the pickup and
delivery management server and/or the central server, noti-
fication to the user, and the like. On the other hand, when it
is determined that a person or an object has not invaded into
cabin space from the luggage space, the trunk-sharing sys-
tem may delete the captured moving image at a time point
at which closing and locking of the cargo compartment door
has been performed. The trunk-sharing system may transmit
the captured moving image to the user terminal regardless of
whether a person or an object has invaded into the cabin
space from the luggage space as a part of a user service.
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1. A trunk-sharing system that uses an interior space of a
vehicle as a place in which a delivery object is delivered and
received, the trunk-sharing system comprising a server con-
figured to:

1) acquire a vehicle information including information for
identifying the vehicle when a predetermined service
request has been issued;

i1) acquire a predetermined authentication information for
locking and unlocking a door of the vehicle based on
the vehicle information; and

iii) transmit at least the predetermined authentication
information to a terminal which is used by a service
provider.

2. The trunk-sharing system according to claim 1,

wherein:

the predetermined service request is a request for collect-
ing a packaging material, which has been used to
package the delivery object, from the interior space of
the vehicle; and

the service provider is a person who performs an opera-
tion of collecting the packaging material.

3. The trunk-sharing system according to claim 1,

wherein:

the predetermined service request is a request for using
the interior space of the vehicle as the place in which
the delivery object is received;

the service provider is a person who performs an opera-
tion of delivering the delivery object; and

the server is configured to:

i) generate a delivery type designation information in
response to a request from a user of the vehicle, the
delivery type designation information being for desig-
nating one delivery type of:

a) a first delivery type in which the delivery object in
a packaged state is accommodated in the interior
space of the vehicle without being unpackaged; and

b) a second delivery type in which the delivery object
is unpackaged, a packaging material removed from
the delivery object is collected, and the delivery
object in an unpackaged state is accommodated in
the interior space of the vehicle; and

ii) transmit the predetermined authentication information
and the delivery type designation information to the
terminal which is used by the service provider.

4. The trunk-sharing system according to claim 3,

wherein:

the predetermined authentication information includes
information for determining a validity period of the
predetermined authentication information; and

the validity period of the predetermined authentication
information is set to be longer when the delivery type
designation information is information for designating
the second delivery type than when the delivery type
designation information is information for designating
the first delivery type.

5. An information processing method for trunk-sharing,

the information processing method comprising:

i) causing a computer to acquire a vehicle information
including information for identifying a vehicle when a
predetermined service request has been issued;

il) causing the computer to acquire a predetermined
authentication information for locking and unlocking a
door of the vehicle based on the vehicle information;
and
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iii) causing the computer to transmit at least the prede-
termined authentication information to a terminal
which is used by a service provider.

6. The information processing method according to claim

5, wherein:

the predetermined service request is a request for collect-
ing a packaging material, which has been used to
package a delivery object, from an interior space of the
vehicle; and

the service provider is a person who performs an opera-
tion of collecting the packaging material.

7. The information processing method according to claim

5, further comprising:

i) causing the computer to generate a delivery type
designation information in response to a request from a
user of the vehicle, the delivery type designation infor-
mation being for designating one delivery type of:

a) a first delivery type in which a delivery object in a
packaged state is accommodated in an interior space
of the vehicle without being unpackaged; and

b) a second delivery type in which a delivery object is
unpackaged, a packaging material removed from the
delivery object is collected, and the delivery object
in an unpackaged state is accommodated in an inte-
rior space of the vehicle; and

ii) causing the computer to transmit the predetermined
authentication information and the delivery type des-
ignation information to the terminal which is used by
the service provider, wherein

the predetermined service request is a request for using
the interior space of the vehicle as a place in which the
delivery object is received; and

the service provider is a person who performs an opera-
tion of delivering the delivery object.

8. A non-transitory computer-readable recording medium
storing a program causing a computer to perform a control
process for a trunk-sharing system, the control process
comprising:

1) acquiring vehicle information including information for
identifying a vehicle when a predetermined service
request has been issued;

i) acquiring a predetermined authentication information
for locking and unlocking a door of the vehicle based
on the vehicle information; and

iii) transmitting at least the predetermined authentication
information to a terminal which is used by a service
provider.

9. The non-transitory computer-readable recording

medium according to claim 8, wherein:

the predetermined service request is a request for collect-
ing a packaging material, which has been used to
package a delivery object, from an interior space of the
vehicle; and

the service provider is a person who performs an opera-
tion of collecting the packaging material.

10. The non-transitory computer-readable recording
medium according to claim 8, the control process further
comprising:

i) generating a delivery type designation information in
response to a request from a user of the vehicle, the
delivery type designation information being for desig-
nating one delivery type of:
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a) a first delivery type in which a delivery object in a
packaged state is accommodated in an interior space
of the vehicle without being unpackaged; and

b) a second delivery type in which a delivery object is
unpackaged, a packaging material removed from the
delivery object is collected, and the delivery object
in an unpackaged state is accommodated in an inte-
rior space of the vehicle; and

i1) transmitting the predetermined authentication informa-
tion and the delivery type designation information to
the terminal which is used by the service provider,
wherein

the predetermined service request is a request for using
the interior space of the vehicle as a place in which the
delivery object is received; and

the service provider is a person who performs an opera-
tion of delivering the delivery object.

#* #* #* #* #*



