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STOWAGE SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application 1s based upon and claims the
benefit of priority from Japanese Patent Application No.

2022-122825 filed on Aug. 1, 2022 and Japanese Patent
Application No. 2022-122826 filed on Aug. 1, 2022, the
content of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a stowage system
that can use a vehicle as a stowage of a package.

Description of the Related Art

[0003] As this type of device, a device that can designate
a vehicle interior of a vehicle of a user who 1s a package
recipient as a delivery destination 1s conventionally known

(e.g., see JP 2022-100049 A). However, when the vehicle
interior can be designated as a delivery destination of a

package as 1n the device described i JP 2022-100049 A, a

third party can access the vehicle interior, which 1s not
preferable for crime prevention.

SUMMARY OF THE INVENTION

[0004] An aspect of the present invention 1s a stowage
system 1including: a lock detection sensor detecting an a lock
detection sensor detecting an unlocked state where a pack-
age can be taken 1n and out of a second package room which
1s provided below a horizontal plane, 1s separated from both
an iterior space of a vehicle and a first package room
formed above the horizontal plane extending along a floor of
the 1nterior space, and allows the package to be taken 1in and
out from an outside of the vehicle, or a locked state where
the package cannot be taken in and out of the second
package room; an air conditioning device forming a flow of
air 1n the second package room; and a microprocessor and a
memory coupled to the microprocessor. The air conditioning,
device has a fan and forms a flow of air in the second
package room by the fan. The microprocessor 1s configured
to perform outputting an operation signal to the air condi-
tioming device so that the fan operates when the lock
detection sensor detects locking of the second package room
in a state where the second package room stows the package.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The objects, features, and advantages of the present
invention will become clearer from the following descrip-
tion of embodiments 1n relation to the attached drawings, in

which:

[0006] FIG.11saview illustrating an example of a vehicle
provided with a stowage apparatus according to an embodi-
ment of the present invention;

[0007] FIG. 2 1s a view 1llustrating an appearance shape of
the stowage apparatus 1 FIG. 1;

[0008] FIG. 3A 1s a view illustrating a state where the
stowage apparatus of FIG. 1 1s mounted on a vehicle;

[0009] FIG. 3B 1s a view illustrating a state where the
stowage apparatus of FIG. 1 1s mounted on the vehicle;
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[0010] FIG. 4A 1s aright side view of the vehicle on which
the stowage apparatus 1s mounted;

[0011] FIG. 4B 1s a nght side view of the vehicle on which
the stowage apparatus 1s mounted;

[0012] FIG. 5 1s a view for describing a tlow of air 1n the
case portion of the stowage apparatus of FIG. 1;

[0013] FIG. 6 1s a view schematically illustrating an
overall configuration of a stowage system that 1s an appli-
cation example of the stowage apparatus according to the
embodiment of the present invention;

[0014] FIG. 7 1s a view 1illustrating a schematic configu-
ration of the in-vehicle terminal of FIG. 6;

[0015] FIG. 8 1s a view 1illustrating a schematic configu-
ration of the server apparatus of FIG. 6; and

[0016] FIG. 9 1s a flowchart illustrating an example of

processing executed by the CPU of the server apparatus of
FIG. 6.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

[0017] Hereinafter, an embodiment of the present inven-
tion will be described with reference to FIGS. 1 to 9. FIG.
1 1s a view 1llustrating an example of a vehicle provided with
a stowage apparatus according to the embodiment of the
present invention. As 1illustrated 1n FIG. 1, a stowage appa-
ratus 10 1s a tray-type package compartment provided at the
rear ol a vehicle 100 and can be pulled out rearward from the
vehicle rear end. The stowage apparatus 10 1s provided
separately from a vehicle interior space of the vehicle 100,
and 1s provided 1n a rear bumper RB of the vehicle 100 1n
the example illustrated in FIG. 1.

[0018] FIG. 2 1s a view 1llustrating an appearance shape of
the stowage apparatus 10 1n FIG. 1. As illustrated in FIG. 2,
the stowage apparatus 10 includes a case support portion 11

and a case portion 12. The case support portion 11 supports
the case portion 12, forming a package room, in a movable
manner 1n the front-rear direction (direction indicated by a
white double arrow) between a storage position where the
case portion 12 1s stored 1n the vehicle 100 and a pull-out
position where the case portion 12 1s pulled out from the
vehicle 100. The case support portion 11 has an outer case
portion formed 1n a case shape so as to surround the case
portion 12 when the case portion 12 1s positioned in the
storage position. The outer case portion, more specifically,
side walls 112R, 1121, and 112F, an upper wall 112U, and
a lower wall 112D of the outer case portion are formed of a
heat insulating material.

[0019] The stowage apparatus 10 includes an air condi-
tioning portion 13 (13L and 13R) forming an air flow in the
case portion 12. The air conditioning portion 13L has an air
inlet 1111 and an air hole 121L. The air conditioning portion
13R has an air outlet 111R and an air hole 121R. As
illustrated in FIG. 2, the air inlet 111L 1s provided below the
air outlet 111R. The case portion 12 has side walls 123L and
123R extending 1n the pull-out direction and opposing each
other, and an end wall 122 forming a part of the vehicle body
surface when the case portion 12 is positioned in the storage
position. The side wall 123L 1s provided with the air hole
1211 so as to oppose the air inlet 1111 provided 1n the case
support portion 11. The side wall 123R 1s provided with the
air hole 121R so as to oppose the air outlet 111R provided
in the case support portion 11.

[0020] The air inlet 111L 1s provided on the side wall 112L

of the case support portion 11 so as to oppose the side wall
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1231 (the air hole 121L) when the case portion 12 1s
positioned 1n the storage position, and guides outside air into
the package room of the case portion 12 in a substantially
horizontal direction through the air hole 121L. The air inlet
111L has a fan (blower), and when the fan operates, outside
air 1s forcibly guided into the package room of the case
portion 12. The air outlet 111R 1s provided on the side wall
112R of the case support portion 11 so as to oppose the side
wall 123R (the air hole 121R) when the case portion 12 1s
positioned 1n the storage position, and discharges the air in
the package room of the case portion 12 to the outside 1n a
substantially horizontal direction through the air outlet
111R. The air outlet 111R has a fan, and when the fan
operates, the air 1n the package room of the case portion 12
1s forcibly discharged to the outside.

[0021] The air hole 121L 1s provided on the side wall 123L

so as to oppose the air imlet 111L provided in the case
support portion 11 when the case portion 12 1s positioned 1n
the storage position. The air hole 121R 1s provided on the
side wall 123R so as to oppose the air outlet 111R provided
in the case support portion 11 when the case portion 12 1s
positioned 1n the storage position.

[0022] The stowage apparatus 10 further includes an open-
ing-closing lock portion 14 that permits or prohibits move-
ment of the case portion 12 from the storage position to the
pull-out position. The opening-closing lock portion 14 1s
provided 1n a predetermined location i1n the case support
portion 11. In the example 1llustrated 1n FIG. 2, the opening-
closing lock portion 14 1s provided in the center in the
left-right direction of the rear end of the upper wall 112U of
the case support portion 11. Note that the opening-closing,
lock portion 14 may be installed at other positions, not
limited to the position illustrated 1n FIG. 2. The opening-
closing lock portion 14 may be a latch mechanism that fixes
the case portion 12 to the case support portion 11, or may be
a lock mechanism that prohibits movement of a slide rail
described later.

[0023] The opening-closing lock portion 14 1s an elec-
tronic lock (what 1s called a smart lock) that can be unlocked
by communicating (near field communication) with a user
terminal 30 authenticated 1n advance. The opening-closing
lock portion 14 has an automatic lock mechanism that
automatically locks (bring into an actuated state) when the
case portion 12 1s returned from the pull-out position to the
storage position. Note that the opening-closing lock portion
14 may be manually locked and unlocked. For example, the
opening-closing lock portion 14 may be lockable and
unlockable by a cylinder lock (not 1llustrated) provided near
the left-right center of the upper end of the end wall 122 of
the case portion 12.

[0024] FIGS. 3A and 3B are views illustrating a state
where the stowage apparatus 10 of FIG. 1 1s mounted on the
vehicle 100. FIG. 3A illustrates a state where the case
portion 12 1s positioned 1n the pull-out position, and FIG. 3B
illustrates a state where the case portion 12 1s positioned 1n
the storage position. The case support portion 11 of the
stowage apparatus 10 1s provided substantially horizontally
in the rear of the vehicle 100. The case support portion 11
may be provided integrally with a vehicle body frame so as
to form a part of the vehicle body frame, or may be provided
attachably to the vehicle body frame. The stowage apparatus
10 includes a slide rail 15 (15L and 15R), and the case
support portion 11 supports the case portion 12 to be able to
be pulled out 1n a substantially horizontal direction via the

Feb. 1, 2024

slide rail 15. The slide rail 15 includes an outer rail 113
(113L and 113R) fixed to the case support portion 11 and an
inner rail 124 (1241 and 124R) fixed to the case portion 12.

[0025] The vehicle body surface of the vehicle 100 1is
provided with a switch SW that mputs a pull-out command
of the case portion 12. As illustrated 1n FIG. 3B, the switch
SW 1s provided on a side of the end wall 122. This makes
it possible to pull out the case portion 12 from the outside of
the vehicle 100, and easily take the package 1n and out of the
stowage apparatus 10. The slide rail 15 includes a linear
guide actuator (not illustrated), and when the switch SW 1s
pressed 1n a state where the case portion 12 1s positioned in
the storage position, the opeming-closing lock portion 14 1s
brought into a non-actuated state, and the case portion 12 1s
pulled out rearward by a predetermined length by the linear
guide actuator. Due to this, a gap 1s formed between the end
wall 122 and the vehicle body, and therefore the user can
casily pull out the case portion 12 by putting his/her hand on
the upper end of the end wall 122. When the end wall 122
1s pushed forward in a state where the case portion 12 1s
positioned 1n the pull-out position, the case portion 12 1s
slowly (at a predetermined moving speed) pulled into the
storage position by the linear guide actuator. When the case
portion 12 reaches the storage position, the opening-closing
lock portion 14 1s brought into an actuated state by the
automatic lock mechanism, and the movement of the case
portion 12 from the storage position to the pull-out position
1s prohibited. The end wall 122 1s formed to have the same
shape as the shape of the vehicle body surface continuous
with the end wall 122 when the case portion 12 1s positioned
in the storage position. In the example illustrated 1n FIG. 3B,
the end wall 122 1s formed to have a shape similar to the
surface shape (irregular shape for high rigidity) of the rear
bumper RB of the vehicle 100. This makes 1t possible to
provide the stowage apparatus 10 to the vehicle 100 without
lowering the rigidity of the rear bumper and without impair-
ing the appearance of the vehicle 100.

[0026] Note that the structure of the slide rail 15 may be
a ball retainer type, a roller type, or other types. The type of
the slide rail 15 1s not limited to a single slide, and may be
a three-member slide having an intermediate rail (not 1llus-

trated) 1n addition to the outer rail 113L and the inner rail
124L..

[0027] FIGS. 4A and 4B are rnight side views of the vehicle
100 on which the stowage apparatus 10 1s mounted. FIG. 4A
illustrates a state where the case portion 12 is positioned 1n
the pull-out position, and FIG. 4B illustrates a state where
the case portion 12 1s positioned 1n the storage position. As
illustrated 1n FIGS. 4A and 4B, the case support portion 11
1s provided below a horizontal plane extending along a floor
FL of the vehicle interior space of the vehicle 100 separately
from the vehicle mterior space. The case support portion 11
supports the case portion 12 to be able to be pulled out in the
substantially horizontal direction. A space TR 1n FIGS. 4A
and 4B 1s a trunk room of the vehicle 100 formed above the
horizontal plane extending along the floor FL.

[0028] FIG. 5 1s a view for describing a flow of air 1n the
case portion 12 formed by the air conditioning portion 13.
FIG. 5 1llustrates a rear view of the vehicle 100 on which the
stowage apparatus 10 1s mounted. In FIG. 5, the end wall
122 of the case portion 12 1s omitted for stmplification of the
figure. Arrows 1n the figure schematically represent the tlow
of air tlowing into the case portion 12 and tlowing out from
the case portion 12. The air flowing 1n from the air inlet 111L
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rises when heated in the case portion 12, and flows out from
the air outlet 111R. This makes 1t possible to prevent the
temperature i the case portion 12 from excessively rising,
even when the fans at the air inlet 1111 and the air outlet
111R are not in operation. By operating the fans of the air
inlet 1111 and the air outlet 111R, it 1s possible to forcibly
generate convection of air as indicated by the white arrow 1n

the figure and to adjust the temperature in the case portion
12.

[0029] When a heating portion HT whose temperature
rises to equal to or greater than a predetermined threshold
when use of the vehicle 100 (engine start, running, or the
like) 1s started, such as a mufller, 1s disposed 1n the rear of
the vehicle 100 provided with the stowage apparatus 10, 1
the air mlet 111L 1s provided 1n the vicinity of the heating
portion HT, the air warmed by the heating portion HT may
flow 1nto the case portion 12 from the air inlet 111L. In such
a case, the temperature in the case portion 12 may exces-
sively rise, and the use of the stowage apparatus 10 may be
hindered. Therefore, to avoid such a situation, the air inlet
111L 1s provided farther from the heating portion HT than
the air outlet 111R as illustrated 1n FIG. 5. Note that a
temperature higher than at least the outside air temperature
1s set as the predetermined threshold.

[0030] FIG. 6 1s a view schematically illustrating an
overall configuration of a stowage system that 1s an appli-
cation example of the stowage apparatus 10 according to the
embodiment of the present invention. FIG. 6 illustrates a
stowage system (hereinafter, also referred to as delivery
system) 1 that can designate the stowage apparatus 10
provided 1n the vehicle 100 as a delivery place of a package.

[0031] As illustrated in FIG. 6, the delivery system 1
includes the vehicle 100 provided with the stowage appa-
ratus 10 and possessed by a user 3, who uses the delivery
system 1, an 1n-vehicle terminal 20 of the vehicle 100, the
user terminal 30 possessed by the user 3, a deliverer terminal
40 possessed by a deliverer 4 at a business office (herein-
after, referred to as delivery oflice) where the delivery
business 1s performed, and a server apparatus 50.

[0032] The m-vehicle terminal 20, the user terminal 30,
the deliverer terminal 40, and the server apparatus 30 are
connected to a network 6 including a public wireless com-
munication network represented by the Internet network, a
mobile phone network, and the like, and can communicate
with one another via the network 6. Note that the network 6
also 1includes a closed communication network provided for
cach predetermined managed area, for example, a wireless
LAN, Wi-F1 (registered trademark), and Bluetooth (regis-
tered trademark).

[0033] FIG. 7 1s a view 1illustrating a schematic configu-
ration of the in-vehicle terminal 20 of FIG. 6. As 1llustrated
in FIG. 7, the in-vehicle terminal 20 includes a computer
having an arithmetic unit 21 such as a CPU, a storage unit
22 such as a ROM and a RAM, and other peripheral circuits
(not 1llustrated) such as an I/O interface. The in-vehicle
terminal 20 includes a communication unit 23, a fan 241, an
input-output unit 242, a pull-out lock actuator 243, a trunk
lock actuator 244, a lock detection sensor 245, a temperature
sensor 246, a failure detection sensor 247, and an object
detection sensor 248.

[0034] The communication unit 23 1s configured to be able
to wirelessly communicate with the user terminal 30, the
deliverer terminal 40, and the server apparatus 50 via the

network 6. The tan 241 is a fan included 1n the air inlet 111
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and the air outlet 111R, and constitutes a part of the air
conditioning portion 13. The fan 241 of the air mlet 111L
forcibly guides the air into the package room of the case
portion 12. The fan 241 of the air outlet 111R forcibly
discharges the air 1n the package room of the case portion 12.
The fan 241 may be an axial fan, a centrifugal fan, or other
types of fan.

[0035] The input-output unit 242 inputs various com-
mands. The mput-output unit 242 includes the switch SW
(FIGS. 3A and 3B) as an input device that inputs a pull-out
command of the case portion 12. The mput-output unit 242
includes an output device such as a speaker and a display,
and outputs various types ol mnformation. The pull-out lock
actuator 243 constitutes a part of the opening-closing lock
portion 14, and locks or unlocks the stowage apparatus 10.
More specifically, the pull-out lock actuator 243 permits or
prohibits opening and closing of the case portion 12 (move-
ment between the pull-out position and the storage position).
The trunk lock actuator 244 unlocks or locks a trunk room
tformed above the horizontal plane extending along the floor
of the vehicle mterior space of the vehicle 100. More
specifically, when the trunk room of the vehicle 100 1s a
sealed type trunk room provided separately from the vehicle
interior space, the trunk lock actuator 244 permits or pro-
hibits opening and closing of the trunk lid of the trunk room.
When the trunk room of the vehicle 100 1s an open type
trunk room provided on an extension of the vehicle interior
space as the trunk room TR 1n FIGS. 4A and 4B, the trunk

lock actuator 244 permits or prohibits opening and closing
of the rear gate of the trunk room.

[0036] The lock detection sensor 245 detects a locked state
or an unlocked state of the stowage apparatus 10. The
temperature sensor 246 1s provided at a predetermined
location of the stowage apparatus 10 and detects the internal
temperature ol the case portion 12. The failure detection
sensor 247 detects a failure of the air conditioning portion
13. For example, the failure detection sensor 247 detects the
fallure of the air conditioning portion 13 based on the
presence or absence of a signal indicating the failure to be
output from the fan 241. The object detection sensor 248
detects the presence or absence of an object 1n the case
portion 12 of the stowage apparatus 10. The object detection
sensor 248 may be a weight sensor, a photoelectric sensor,
or other sensors.

[0037] The arithmetic unit 21 includes an air conditioning
control unit 211 that controls the fan 241 and a lock control
unmt 212 as a functional configuration.

[0038] The air conditioning control unit 211 operates the
fan 241 when the object detection sensor 248 detects an
object 1 the stowage apparatus 10. The air conditioning
control unit 211 may operate the fan 241 when the lock
detection sensor 245 detects locking of the stowage appa-
ratus 10 1n a state where the object detection sensor 248
detects an object 1n the stowage apparatus 10. Thereafter, the
air conditioning control unit 211 controls operation and stop
of the fan 241 based on the detection value of the tempera-
ture sensor 246. Specifically, the air conditioning control
unit 211 outputs an operation signal to the air conditioning
portion 13 when the detection value of the temperature
sensor 246 1s equal to or greater than a predetermined
temperature. The fan 241 of the air conditioning portion 13
operates 1n response to this operation signal. On the other
hand, when the detection value of the temperature sensor
246 1s less than the predetermined temperature, the air
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conditioning control unit 211 outputs a stop signal to the air
conditioning portion 13. When the object detection sensor
248 does not detect any object 1n the stowage apparatus 10,
the air conditioning control unit 211 outputs a stop signal to
the air conditioning portion 13. The fan 241 of the air

conditioning portion 13 stops operation in response to this
stop signal.

[0039] When operating the fan 241, the air conditioning
control unit 211 notifies the user 3 that the fan 241 has
operated together with the internal temperature of the case
portion 12. Specifically, mformation (display information or
the like) indicating that the fan 241 has operated 1s trans-
mitted to the user terminal 30 together with the detection
value of the temperature sensor 246. While the fan 241 1s in
operation, the air conditioning control unit 211 notifies the
user 3 that the fan 241 1s operating normally together with
the internal temperature of the case portion 12. Specifically,
information (display information or the like) indicating that
the fan 241 1s normally operating 1s transmitted to the user
terminal 30 together with the detection value of the tem-
perature sensor 246. When stopping the fan 241, the air
conditioning control unit 211 notifies the user 3 that the fan
241 has stopped together with the internal temperature of the
case portion 12. Specifically, information (display informa-
tion or the like) indicating that the fan 241 has stopped 1s
transmitted to the user terminal 30 together with the detec-
tion value of the temperature sensor 246.

[0040] When the detection value of the temperature sensor
246 1s equal to or greater than a predetermined temperature
even after a predetermined time elapses after the fan 241 1s
operated, the air conditioning control unit 211 notifies the
user terminal 30 of a temperature abnormality of the stow-
age apparatus 10 via the communication unit 23. More
specifically, the air conditioning control unit 211 transmiats,
to the user terminal 30, information (hereinatter, referred to
as temperature abnormality information) for notifying the
temperature abnormality of the stowage apparatus 10. The
temperature abnormality information may be display infor-
mation or voice information. This makes 1t possible to
display a video for notifying a temperature abnormality onto
a display (not illustrated) of the user terminal 30, or output
a voice for notifying the temperature abnormality from a
speaker (not illustrated) of the user terminal 30. As a result,
the user 3 can recognize the temperature abnormality of the
stowage apparatus 10. Note that the air conditioning control
unit 211 may transmit the temperature abnormality infor-
mation of the stowage apparatus 10 to the deliverer terminal
40 so that the deliverer 4 can recognize the temperature
abnormality of the stowage apparatus 10. The air condition-
ing control unit 211 may output the temperature abnormality
information of the stowage apparatus 10 to the output device
included 1n the mput-output unit 242 so that an occupant of
the vehicle 100 can recognize the temperature abnormality
of the stowage apparatus 10.

[0041] When the failure detection sensor 247 detects a
tailure of the fan 241, the air conditioning control unit 211
notifies the user terminal 30 of the failure of the fan 241 via
the communication unit 23. More specifically, the air con-
ditioning control unit 211 transmits, to the user terminal 30,
information (hereinafter, referred to as air conditioning
failure information) for notifying of the failure of the fan
241. The air conditioning control unit 211 may output the air
conditioning failure information, similarly to the tempera-
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ture abnormality information, to the deliverer terminal 40 or
the 1iput-output unit 242 (output device).

[0042] The lock control umit 212 receives, via the com-
munication unit 23, an unlocking command of the stowage
apparatus 10 transmitted 1n response to an input operation of
the user 3 from a terminal (the user terminal 30) associated
with the user 3. Upon receiving the unlocking command of
the stowage apparatus 10, the lock control unit 212 transmits
an unlocking signal to the pull-out lock actuator 243 to bring
the stowage apparatus 10 into an unlocked state where the
package can be taken 1 and out of the case portion 12. On
the other hand, upon receiving a locking command of the
stowage apparatus 10 from the user terminal 30 via the
communication unit 23 when the case portion 12 1s posi-
tioned 1n the storage position, the lock control umt 212
transmits a locking signal to the pull-out lock actuator 243
to bring the case portion 12 into a locked state where the
package cannot be taken in and out of the case portion 12.
When the stowage apparatus 10 1s 1n the unlocked state, the
lock control unit 212 brings the opening-closing lock portion
14 into the non-actuated state 1n response to the operation of
the switch SW, and on the other hand, when the stowage
apparatus 10 1s 1n the locked state, the lock control unit 212
brings the opening-closing lock portion 14 into the actuated
state regardless of the operation of the switch SW. Upon
determining that the vehicle 100 1s 1n traveling based on a
detection value of a vehicle speed sensor (not illustrated),
the lock control unit 212 brings the opening-closing lock
portion 14 into the actuated state regardless of the operation
of the switch SW even when the stowage apparatus 10 1s 1n
the unlocked state. That 1s, when the vehicle 100 1s stopped
and the stowage apparatus 10 1s 1n the unlocked state, the
lock control unit 212 brings the opening-closing lock portion
14 into the non-actuated state 1n response to the operation of
the switch SW. This makes 1t possible to prevent the case
portion 12 from being unintentionally pulled out during
traveling of the vehicle. Note that the unlocking command
and the locking command of the stowage apparatus 10 may
be input to the lock control unit 212 by an occupant
operating a switch (not illustrated) provided in the vehicle
interior of the vehicle 100. The unlocking command and the
locking command of the stowage apparatus 10 may be
transmitted from the deliverer terminal 40 1n response to an

input operation of the deliverer 4 on the deliverer terminal
40.

[0043] When the stowage apparatus 10 1s brought into the
unlocked state or the locked state, the lock control unit 212
notifies the user terminal 30 of the unlocking or locking of
the stowage apparatus 10 via the communication unit 23.
More specifically, the lock control unit 212 transmits infor-
mation (display information or the like) for notifying of the
unlocking or locking of the stowage apparatus 10 to the user
terminal 30 via the communication unit 23.

[0044] The lock control umit 212 receives, via the com-
munication unit 23, an unlocking command of the trunk
room of the vehicle 100 transmitted 1n response to the input
operation of the user 3 from the user terminal 30. Upon
receiving the unlocking command of the trunk room, the
lock control unit 212 transmits an unlocking signal to the
trunk lock actuator 244 to bring the trunk room of the
vehicle 100 mto the unlocked state where the package can be
taken in and out. On the other hand, upon receirving the
locking command of the trunk room from the user terminal
30 via the communication unit 23, the lock control unit 212
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transmits a locking signal to the trunk lock actuator 244 to
bring the trunk room of the vehicle 100 1nto the locked state
where the package cannot be taken in and out. When the
trunk room of the vehicle 100 1s brought into the unlocked
state or the locked state, the lock control unit 212 notifies the
user terminal 30 of the unlocking or locking of the trunk
room via the communication unit 23. More specifically, the
lock control unit 212 transmits, via the communication unit
23, mnformation (display information or the like) for notity-
ing of the unlocking or locking of the trunk room to the user
terminal 30.

[0045] When the locked state of the stowage apparatus 10
1s not detected by the lock detection sensor 245 for a certain
period of time or more after the package 1s stowed 1n the case
portion 12, the lock control unit 212 notifies the user
terminal 30 of forgetting to lock via the communication unit
23. More specifically, the lock control unit 212 transmuts, to
the user terminal 30 via the communication unit 23, infor-
mation (hereinatter, referred to as lock forgetting informa-
tion) for notitying of forgetting to lock the stowage appa-
ratus 10. The lock forgetting information may be display
information or voice information. This makes 1t possible to
display a video for notifying that locking has been forgotten
onto the display (not 1llustrated) of the user terminal 30, or
output a voice for notifying that locking has been forgotten
from the speaker (not illustrated) of the user terminal 30. As
a result, the user 3 can recognize forgetting to lock the
stowage apparatus 10. Note that the lock control umt 212
may output the lock forgetting information to the input-
output unit 242 (output device) so that the occupant of the
vehicle 100 can recognize forgetting to lock the stowage
apparatus 10.

[0046] In the delivery system 1 illustrated in FIG. 6, the
user terminal 30 includes, for example, a mobile terminal
such as a smartphone, a tablet terminal, a mobile phone, and
various wearable terminals carried and used by the user 3.
As a functional configuration, the user terminal 30 includes
an 1input unit such as a touchscreen to which the user 3 inputs
vartous commands, an output unit such as a display that
outputs information, and a communication unit that com-
municates with the server apparatus 50 and the like via the
network 6.

[0047] The user 3 who uses the delivery system 1 1nputs,
via the user terminal 30 (mnput unit) 1n advance, user
information such as an address, a telephone number, and a
mail address of the user 3 and information (hereinafter,
referred to as vehicle mformation) of the vehicle 100 on
which the stowage apparatus 10 1s mounted. The user
information also includes identification information (e.g., IP
address) of the user terminal possessed by the user 3, and a
request command for placing and delivering the package
addressed to the user at a designated place (the stowage
apparatus 10 of the vehicle 100), that 1s, a package drop
service request command. The vehicle information includes
an 1dentification ID (e.g., vehicle registration number) of the
vehicle 100, 1dentification information (e.g., IP address) of
the 1n-vehicle terminal 20 of the vehicle 100, and informa-
tion (heremafiter, referred to as stowage apparatus informa-
tion) that can specily a shape and a size (capacity) of the
stowage apparatus 10 provided in the vehicle 100. The
vehicle 1nformation includes information (hereinafter,
referred to as trunk room information) that can specily a
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shape and a size (capacity) of the trunk room formed at a
predetermined location (e.g., rear) of the vehicle body of the

vehicle 100.

[0048] The user information and the vehicle mformation
input by the user 3 are transmitted together with the 1den-
tification ID (user ID) of the user 3 to the server apparatus
50 via the communication unit. This makes 1t possible to
store the user information and the vehicle information
associated with the user 3 1n a storage unit 52 of the server
apparatus 50, and register the user 3 to the delivery system
1. The user 3 registered 1n the delivery system 1 can lock or
unlock the stowage apparatus 10 via the user terminal 30 by
installing, on the user terminal 30, application software for
locking or unlocking the stowage apparatus 10.

[0049] The deliverer terminal 40 1ncludes, for example, a
mobile terminal such as a smartphone, a tablet terminal, a
mobile phone, and various wearable terminals carried and
used by the deliverer 4, who drives a delivery vehicle 5. As
a functional configuration, the deliverer terminal 40 includes
an mput umt such as a touchscreen to which the deliverer 4
inputs various commands, an output unit such as a display
that outputs information, and a communication unit that

communicates with the server apparatus 30 and the like via
the network 6.

[0050] The deliverer terminal 40 has pre-installed appli-
cation soltware for causing the deliverer terminal 40 to
function as an electronic key for unlocking the opening-
closing lock portion 14 of the stowage apparatus 10. This
function as an electronic key 1s enabled upon receiving an
unlocking signal output from the server apparatus 50 (more
specifically, an output unit 514 described later). The unlock-
ing signal received by the deliverer terminal 40 includes a
one-time password with which the function as an electronic
key compatible with the opening-closing lock portion 14 of
the stowage apparatus 10 1s enabled only once. This makes
it possible to temporarily set the deliverer terminal 40 as an
clectronic key compatible with the opening-closing lock
portion 14.

[0051] The server apparatus 50 1s configured as, for
example, a single server or a distributed server including
separate servers for each function. The server apparatus 50
can also be configured as a distributed virtual server created
in a cloud environment called a cloud server.

[0052] FIG. 8 1s a view 1illustrating a schematic configu-
ration of the server apparatus 50 of FIG. 6. As 1llustrated in
FIG. 8, the server apparatus 50 includes a computer having
an arithmetic unit 31 such as a CPU, a storage unit 52 such
as a ROM and a RAM, and other peripheral circuits (not
illustrated) such as an I/O interface. The server apparatus 50
includes a communication unit 53 configured to be able to
wirelessly communicate with the in-vehicle terminal 20, the
user terminal 30, and the deliverer terminal 40 via the
network 6. The storage unit 52 stores, together with the user
ID, the user information and the wvehicle information
received together with the user ID from the user terminal 30
via the communication unit 53. The storage unit 52 stores
information on the deliverer 4 (hereinafter, referred to as
deliverer information) together with the identification 1D of
the deliverer 4. The deliverer information includes informa-
tion indicating a delivery area that the deliverer 4 1s 1n charge
of and 1dentification information (e.g., telephone number or
IP address) of the deliverer terminal 40 possessed by the
deliverer 4. The deliverer information 1s registered 1n
advance 1n the server apparatus 50 by the delivery oflice.
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More specifically, an employee or the like of the delivery
oflice transmits the deliverer information to the server appa-
ratus 50 via a commumnication terminal (not illustrated) of the
delivery oflice, whereby the deliverer information 1s stored
in the storage unit 52.

[0053] The annthmetic unit 51 includes a delivery manage-
ment unit 511, an acquisition unit 512, a determination unit

513, and the output unit 514 as a functional configuration.

[0054] Upon recerving information regarding a delivery
request (hereinafter, referred to as delivery information) of
a package via the communication unit 53, the delivery
management unit 511 manages the delivery information.
The delivery mnformation 1s stored in the storage unit 52. The
delivery information includes package information such as
the type, shape, and size of the package, information on
whether or not the delivery destination 1s registered 1n the
delivery system 1, and information on scheduled delivery
date and time. The case where the delivery destination 1s
registered 1n the delivery system 1 i1s a case where the user
3 desires to receive the package in a non-face-to-face
manner, that 1s, a case where the user information includes
a package drop service request command. The delivery
management unit 511 acquires the identification information
(IP address) of the deliverer terminal 40 possessed by the
deliverer 4 from the deliverer information stored in the
storage unit 52 1n association with the identification ID of
the deliverer 4. Based on the acquired 1dentification infor-
mation of the deliverer terminal 40, the delivery manage-
ment umt 511 establishes communication with the deliverer
terminal 40 via the communication unit 53 and transmits the
delivery information to the deliverer terminal 40 via the
communication umt 33. The deliverer 4 delivers the package
based on this delivery information. Based on the user
information stored in the storage unit 52 1n association with
the user ID of the user 3, who 1s the destination of the
delivery request, the delivery management unit 511 estab-
lishes communication with the user terminal 30 of the user
3, and transmits the delivery information to the user terminal
30 via the communication unit 53. This enables the user 3 to
know the package delivery schedule.

[0055] When the destination of the delivery request
received by the delivery management unit 511 is the user 3,
the acquisition unit 512 acquires the 1dentification informa-
tion (IP address) of the i-vehicle terminal 20 mounted on
the vehicle 100 of the user 3 from the vehicle information
stored 1n the storage unit 52 1n association with the user 1D
of the user 3. The acquisition unit 512 establishes commu-
nication with the in-vehicle terminal 20 via the communi-
cation unit 53 based on the acquired 1dentification informa-
tion of the 1n-vehicle terminal 20. The acquisition unit 512
acquires the detection value of the object detection sensor
248 from the 1n-vehicle terminal 20. Specifically, the acqui-
sition unit 512 transmits a transmission command of the
detection value of the object detection sensor 248 to the
in-vehicle terminal 20, and receives the detection value
transmitted from the 1n-vehicle terminal 20 1n response to
the transmission command. The acquisition unit 512
acquires the vehicle information stored 1n the storage unit 52
in association with the user ID of the user 3. Furthermore,
the acquisition umt 512 acquires the delivery information
stored 1n the storage unit 52.

[0056] Based on the detection value of the object detection
sensor 248 acquired by the acquisition unit 512, the deter-
mination unit 313 determines whether or not an object
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(package) exists 1n the case portion 12, that 1s, whether or
not the stowage apparatus 10 1s 1n use.

[0057] The determination unit 513 determines whether or
not the case portion 12 can stow the package based on the
determination result as to whether or not the stowage
apparatus 10 1s 1n use and the vehicle information (stowage
apparatus information) acquired by the acquisition unit 512
and the delivery mformation (package information). Spe-
cifically, when obtaiming the determination result that the
stowage apparatus 10 1s 1n use, the determination unit 513
determines that the case portion 12 cannot stow the package.
On the other hand, when obtaining the determination result
that the stowage apparatus 10 1s not 1n use, based on the
stowage apparatus information and the package information,
the determination unit 513 determines whether or not the
delivery target package 1s small enough to be stowed 1n the
case portion 12, that 1s, whether or not the package satisfies
a predetermined condition. For example, when any size of
the length, the width, and the height of the package 1s larger
than any size of the length, the width, and the height of the
case portion 12, the determination unit 513 determines that
the package 1s not small enough to be stowed. When the
package does not satisty the predetermined condition, the
determination unit 513 determines that the case portion 12
cannot stow the package. On the other hand, when the
package satisfies the predetermined condition, the determi-
nation unit 513 determines that the case portion 12 can stow
the package.

[0058] Upon determiming that the case portion 12 cannot
stow the package, the determination unit 513 determines
whether or not the package 1s small enough to be stowed 1n
the trunk room of the vehicle 100 based on the vehicle
information (trunk room mformation) acquired by the acqui-
sition unit 512 and the delivery information (package infor-
mation). When the package 1s small enough to be stowed in
the trunk room of the vehicle 100, the determination unit 513
determines that the trunk room of the vehicle 100 can stow
the package. On the other hand, when the package 1s not
small enough to be stowed 1n the trunk room of the vehicle
100, 1t 1s determined that both the case portion 12 and the
trunk room of the vehicle 100 cannot stow the package.

[0059] When the determination unit 513 determines that
the case portion 12 can stow the package, the output unit 514
outputs an unlocking signal of the stowage apparatus 10
including a one-time password. This unlocking signal 1s
transmitted to the deliverer terminal 40 via the communi-
cation unit 53. This enables the function of the deliverer
terminal 40 as an electronic key, and enables unlocking of
the opening-closing lock portion 14. At this time, the output
unit 514 transmits, to the deliverer terminal 40, information
indicating transmission of the unlocking signal of the stow-
age apparatus 10, that 1s, information indicating that the
package drop service 1s possible (package drop service
enabled information). This enables the deliverer 4 to recog-
nize that the package can be delivered to the stowage
apparatus 10. In addition to this, the output umt 514 may
transmit, to the user terminal 30 via the communication unit
53, information indicating that the unlocking signal has been
transmitted to the deliverer terminal 40. This enables the
user 3 to recognize that the package 1s scheduled to be
delivered to the stowage apparatus 10.

[0060] When the determination unit 313 determines that
the package can be stowed in the trunk room of the vehicle
100, the output umt 514 requests the user 3 to unlock the
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trunk room of the vehicle 100. Specifically, the unlocking
request of the trunk room 1s transmitted to the user terminal
30 via the communication unit 53. Upon receiving the
unlocking request of the trunk room from the server appa-
ratus 50, the user terminal 30 displays, on a display (not
illustrated), a screen for notitying that the unlocking request
of the trunk room has been made and a screen for responding
to the unlocking request. By operating the user terminal 30,
the user 3 responds to the unlocking request of the trunk
room. Upon recerving a response indicating approval for
unlocking the trunk room from the user terminal 30, the
output unit 514 transmits an unlocking command of the
trunk room to the in-vehicle terminal 20. At this time, the
output unit 514 also transmits, to the deliverer terminal 40,
the package drop service enabled information indicating that
the package drop service 1s possible 1n the trunk room. Upon
receiving the unlocking command of the trunk room, the
in-vehicle terminal 20 (the lock control unit 212) transmuits
an unlocking signal to the trunk lock actuator 244 to bring
the trunk room of the vehicle 100 into the unlocked state.

[0061] On the other hand, upon receiving a response
indicating rejection for unlocking the trunk room from the
user terminal 30, the output unit 514 transmits, to the
deliverer terminal 40, information indicating that the pack-
age drop service 1s 1mpossible (package drop service dis-
abled information). This enables the deliverer to recognize
that the package can be delivered to neither the stowage
apparatus 10 nor the trunk room of the vehicle 100. At this
time, the output unit 514 may simultancously transmit the
package drop service disabled information to the user ter-
minal 30. When a package 1s already stowed and the stowage
apparatus 10 1s 1n use, a notification instructing taking out of
the package may be included 1n the package drop service
disabled information. When the user 3 takes out the package
from the stowage apparatus 10 after this notification and the
object detection sensor 248 no longer detects an object in the
stowage apparatus 10, the output unit 514 may transmit the
package drop service enabled information to the deliverer
terminal 40.

[0062] Note that the acquisition umt 512 may acquire the
detection value of the object detection sensor 248 from the
in-vehicle terminal 20 and acquire position iformation of
the vehicle 100 (e.g., information from a GPS sensor
mounted on the vehicle 100). In this case, when the stowage
apparatus 10 1s not 1n use, the package satisfies the prede-
termined condition, and the position of the vehicle 100 1s
within the delivery area of the deliverer 4, the determination
unit 513 determines that the case portion 12 can stow the
package. On the other hand, when the position of the vehicle
100 1s outside the delivery area of the deliverer 4, even when
the stowage apparatus 10 1s not in use and the package
satisiies the predetermined condition, 1t 1s determined that
the case portion 12 cannot stow the package.

[0063] FIG. 9 1s a flowchart illustrating an example of
processing executed by the CPU of the server apparatus 30
according to a program stored in advance 1 a memory.
When the delivery oflice to which the deliverer 4 belongs
receives a delivery request addressed to the user 3 registered
in advance 1n the delivery system 1, delivery information
regarding this delivery request 1s transmitted to the server
apparatus 50 via the communication terminal (not 1llus-
trated) of the delivery oflice. The processing 1llustrated in
the flowchart of FIG. 9 1s started, for example, when the
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server apparatus 30 stores, mto the storage unit 52, the
delivery iformation received via the communication unit

53.

[0064] First, in step S1, vehicle information corresponding
to the user ID stored in advance in the storage unit 52 1s
acquired, and delivery information stored 1n advance 1n the
storage unit 52 1s acquired. In step S2, communication with
the vehicle 100 of the user 3 1s established. More specifi-
cally, identification information of the in-vehicle terminal 20
mounted on the vehicle 100 of the user 3 1s acquired from
the vehicle information acquired in step S1, and communi-
cation with the in-vehicle terminal 20 via the communica-
tion unit 33 1s established based on the 1dentification infor-
mation. In step S3, a detection value of the object detection
sensor 248 1s acquired from the in-vehicle terminal 20 via
the communication unit 53, and, based on the detection
value, 1t 1s determined whether or not the stowage apparatus
10 15 1n use, specifically, whether or not an object (package)
exists 1n the case portion 12.

[0065] Ifthe determination 1n step S3 1s negative, based on
the vehicle information (stowage apparatus information) and
the delivery information (package information) acquired in
step S1, 1t 1s determined 1n step S4 whether or not the
package scheduled to be delivered satisfies the predeter-
mined condition, that 1s, whether or not the package 1s small
enough to be stowed 1n the case portion 12 of the stowage
apparatus 10. If the determination 1n step S4 1s athrmative,
the process proceeds to step S5, and the unlocking signal of
the stowage apparatus 10 1s transmitted to the deliverer
terminal 40 via the communication umt 53. Note that based
on the information of the scheduled delivery date and time
included in the delivery information acquired in step S1, the
unlocking signal may be transmitted when the scheduled
delivery time of the package comes. Alternatively, the
position of the deliverer terminal 40 may be detected by a
GPS sensor built in the deliverer terminal 40, and the
unlocking signal may be transmitted when the position of
the deliverer terminal 40 falls within a predetermined range
from the vehicle 100. Next, 1n step S6, the package drop
service enabled information indicating that the package drop
service 1s possible 1n the stowage apparatus 10 1s transmitted
to the user terminal 30 and the deliverer terminal 40, and the
processing ends.

[0066] On the other hand, 1f the determination 1n step S3
1s athirmative or determination in step S4 1s negative, the
process proceeds to step S7. In step S7, 1t 1s determined
whether or not the package scheduled to be delivered can be
stowed 1n the trunk room of the vehicle 100. At this time,
based on the vehicle information (trunk room information)
and the delivery information (package information) acquired
in step S1, 1t 1s determined whether or not the package 1s
small enough to be stowed 1n the trunk room, and when the
package 1s small enough to be stowed in the trunk room, 1t
1s determined that the package can be stowed in the trunk
room.

[0067] If the determination in step S7 1s athirmative,
unlocking of the trunk room 1s requested to the user 3 in step
S8. Specifically, the unlocking request of the trunk room 1s
transmitted to the user terminal 30. In step S9, 1t 1s deter-
mined whether or not approval for the unlocking request of
the trunk room has been obtained from the user 3. Specifi-
cally, 1t 1s determined whether or not a response 1ndicating
approval for the unlocking of the trunk room has been
received from the user terminal 30. If the determination in
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step S9 1s athirmative, the process proceeds to step S10, and
an unlocking command of the trunk room 1s transmitted to
the m-vehicle terminal 20 via the communication unit 33.
Similarly to the unlocking signal of the stowage apparatus
10, the unlocking command of the trunk room may be
transmitted when the scheduled delivery time of the package
comes or when the position of the deliverer terminal 40 falls
within the predetermined range from the vehicle 100. In step
S11, the package drop service enabled information indicat-
ing that the package drop service 1s possible i the trunk
room of the vehicle 100 1s transmitted to the user terminal
30 and the deliverer terminal 40, and the processing ends.

[0068] On the other hand, 1f the determination 1n step S7
or step S9 1s negative, the package drop service disabled
information indicating that the package drop service is
impossible 1n the stowage apparatus 10 and the trunk room
ol the vehicle 100 1s transmitted to the user terminal 30 and
the deliverer terminal 40 1n step S12, and the processing
ends.

[0069] The operation of the present embodiment 1s sum-
marized as follows. Note that 1t 1s assumed that the user 3
went to his’her company (workplace) with the vehicle 100,
and the vehicle 100 1s parked 1n a parking lot of the
workplace of the user 3. In such a situation, when a package
delivery request 1s made to the delivery oflice with the user
3 as a destination, delivery imformation 1s transmitted from
the delivery oflice, more specifically, from the communica-
tion terminal (not 1illustrated) of the delivery oflice to the
server apparatus 50 (step S1). When the stowage apparatus
10 1s not in use and the package 1s small enough to be stowed
in the stowage apparatus 10, the server apparatus 50 deter-
mines that the stowage apparatus 10 can stow the package,
transmits the unlocking signal to the deliverer terminal 40
(steps S3, S4, and S5), and transmits the package drop
service enabled imnformation to the user terminal 30 and the
deliverer terminal 40 (step S6).

[0070] When the deliverer terminal 40 receives the
unlocking signal and the package drop service enabled
information, the deliverer 4 unlocks the opening-closing
lock portion 14 of the stowage apparatus 10 using the
deliverer terminal 40. The unlocking signal in this case
includes a one-time password, and the deliverer terminal 40
can unlock the opening-closing lock portion 14 only once.
The deliverer 4 pulls out the case portion 12 from the case
support portion 11, stows the package into the case portion
12, and then returns the case portion 12 to the storage
position.

[0071] Based on the detection value of the object detection
sensor 248 and the detection value of the lock detection
sensor 245, the in-vehicle terminal 20 determines whether or
not the stowage apparatus 10 stows the package and the
stowage apparatus 10 has been locked, that 1s, determines
whether or not the package has been delivered to the
stowage apparatus 10, and, upon determining that the pack-
age has been delivered, transmits delivery completion infor-
mation to the server apparatus 50. The server apparatus 30
transmits the delivery completion information to the user
terminal 30. Note that the delivery completion information
may be transmitted to the user terminal 30 not from the
server apparatus 50 but from the in-vehicle terminal 20.

[0072] Thereafter, the user 3 goes to the vehicle 100 where
the package 1s delivered to the stowage apparatus 10,
operates the user terminal 30 to unlock the opening-closing

Feb. 1, 2024

lock portion 14 of the stowage apparatus 10, pulls out the
case portion 12, and takes out the package from the case
portion 12.

[0073] Note that when the package 1s too large 1n size to
be stowed 1n the stowage apparatus 10 or the trunk room of
the vehicle 100, the package drop service disabled informa-
tion 1s transmitted to the user terminal 30 and the deliverer
terminal 40 (steps S3, S4, S7, and S12). Stmilarly, when the
stowage apparatus 10 1s 1n use, the package drop service
disabled information 1s transmitted to the user terminal 30
and the deliverer terminal 40 (steps S3, S7, and S12). In this
case, the deliverer 4 may visit the residence of the user 3 and
deliver the package face-to-face to the user 3. Note that 1n
a case where neither the stowage apparatus 10 nor the trunk
room of the vehicle 100 can stow the package and the
deliverer 4 brings the package back, a notification indicating
the fact may be transmitted to the user terminal 30.

[0074] According to the present embodiment, the follow-
ing functions and eflects can be achieved.

[0075] (1) The stowage apparatus 10 1s provided in the
vehicle 100. The stowage apparatus 10 includes the case
portion 12 forming the package room separated from the
vehicle interior space, the case support portion 11 movably
supporting the case portion 12 between the storage position
where the case portion 12 1s stored 1n the vehicle 100 and the
pull-out position where the case portion 12 1s pulled out
from the vehicle 100, and the air conditioning portion 13
forming an air flow 1n the case portion 12. The air condi-
tioning portion 13 includes the air mnlet 1111 and the air
outlet 111R. When the case portion 12 1s positioned 1n the
storage position. The air mlet 1111 guides air 1n a substan-
tially horizontal direction into the package room and the air
outlet 111R discharges air 1n a substantially horizontal
direction from the package room, and the air inlet 111L 1s
provided below the air outlet 111R. This makes 1t possible to
maintain the internal temperature of the stowage apparatus
10 at a temperature suitable for storage of the package, and
makes 1t easier to use the stowage apparatus 10 as a storage
place of the package. As a result, the stowage apparatus 10
can be used as a designated place for the package drop
service or can be used as a temporary storage place for
purchased goods when the user goes shopping with the
vehicle 100, and the convenience of the stowage apparatus
10 1s improved. Since the package room of the stowage
apparatus 10 1s separated from the vehicle interior space, 1t
1s possible to prevent a third party from accessing the vehicle
interior space through the package room.

[0076] (2) The vehicle 100 includes the heating portion
HT whose temperature rises to equal to or greater than the
predetermined threshold when use of the vehicle 100 1s
started. The air inlet 111L 1s provided farther from the
heating portion HT than the air outlet 111R when the case
portion 12 1s positioned 1n the storage position. This makes
it possible to avoid the air warmed by the heating portion HT
from flowing in from the air inlet 111L, and prevent the
internal temperature of the stowage apparatus 10 from
rising.

[0077] (3) The case portion 12 has the side wall (first side
wall) 123L and the side wall (second side wall) 123R
extending 1n the pull-out direction and opposing each other.
The air inlet 111L 1s provided 1n the case support portion 11
so as to oppose the side wall 1231 when the case portion 12
1s positioned 1n the storage position. The air outlet 111R 1s
provided 1n the case support portion 11 so as to oppose the
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side wall 123R when the case portion 12 1s positioned in the
storage position. The case portion 12 has the air hole (first
air hole) 121L provided on the side wall 123L so as to
oppose the air inlet 111L provided in the case support
portion 11, and the air hole (second air hole) 121R provided
on the side wall 123R so as to oppose the air outlet 111R
provided 1n the case support portion 11. This makes it easy
to form a flow of air flowing into the case portion 12 and
flowing out from the case portion 12 even when the case
portion 12 1s positioned 1n the storage position.

[0078] (4) The case support portion 11 has the outer case
portion (FIG. 2) formed 1n a case shape so as to surround the
case portion 12 when the case portion 12 1s posﬂmned in the
storage position, and the outer case portion 1s formed of a
heat insulating material. This makes 1t possible to suppress
the temperature 1n the case portion 12 from excessively
rising or falling.

[0079] (5) The case support portion 11 1s provided below
the horizontal plane extending along the floor of the vehicle
interior space. This makes 1t possible to avoid the stowage
apparatus 10 from being irradiated with direct sunlight, and
suppress the temperature 1n the case portion 12 from exces-
sively rising.

[0080] According to the present embodiment, the follow-
ing functions and eflfects can be further achieved.

[0081] (1) The delivery system 1 mainly includes: the
in-vehicle terminal 20 of the vehicle 100 and the server
apparatus 50, and includes: the lock detection sensor (lock
detector) 245 that detects unlocking and locking of a second
package room (the stowage apparatus 10) that 1s provided
below a horizontal plane, 1s separated from both the vehicle
interior space and a first package room (the trunk room TR
of the vehicle 100) formed above the horizontal plane
extending along the floor of the vehicle interior space, and
allows the package to be taken 1n and out from the outside
of the vehicle 100; the air conditioning portion 13 forming
the flow of air 1n the stowage apparatus 10 (the case portion
12); and the air conditioning control unit 211 that controls
the air conditioning portion 13. The air conditioning control
unit 211 operates the air conditioning portion 13 when the
lock detection sensor 245 detects locking of the stowage
apparatus 10 1n a state where the stowage apparatus 10 stows
a package. More specifically, the operation signal 1s output
to the air conditioning portion 13 so that the fan 241
operates. This makes i1t possible to use the stowage apparatus
10 of the vehicle 100 as a temporary storage place of the
package such as a delivery destination of the package while
preventing a third party other than the user 3 from accessing,
the vehicle interior space. Since a package can be taken in
and out of the stowage apparatus 10 from the outside of the
vehicle 100, a package can be easily taken 1n and out of the
stowage apparatus 10.

[0082] (2) The delivery system 1 further includes: the

communication units 23 and 53 that communicate with an
external device (the user terminal 30 and the deliverer
terminal and the lock control umit 212 that outputs an
unlocking signal to a second package room lock actuator
(the pull-out lock actuator 243) so that the stowage appara-
tus 10 1s brought into an unlocked state where the package
can be taken 1 and out upon recerving an unlocking
command of the stowage apparatus 10 from the user termi-
nal 30 associated with the user of the vehicle 100 via the
communication unit 23, and outputs a locking signal to the
pull-out lock actuator 243 so that the stowage apparatus 10

Feb. 1, 2024

1s brought into a locked state where the package cannot be
taken 1n and out upon receiving a locking command of the
stowage apparatus 10 from the user terminal 30 via the
communication unit 23.

[0083] (3) When the locked state of the stowage apparatus
10 1s not detected by the lock detection sensor 2435 for a
certain period of time or more after the package 1s stowed 1n
the stowage apparatus 10, the lock control unit 212 notifies
the user terminal 30 of forgettmg to lock via the communi-
cation unit 23. More specifically, display information or
voice information indicating forgetting to lock 1s transmitted
to the user terminal 30. This makes 1t possible to prevent the
package 1n the case portion 12 from being taken out by a
third party even when the deliverer 4 or the user 3 forgets to
lock the stowage apparatus 10.

[0084] (4) The delivery system 1 further includes: the
determination unit 513 that determines, when package infor-
mation including the shape and size of a package 1s recerved
via the communication unit 53 from the deliverer terminal
40 associated with the deliverer 4 who delivers the package
to the stowage apparatus 10, whether or not the package can
be stowed 1n the stowage apparatus 10 based on the shape
and size of the package indicated by the package informa-
tion and the shape and capacity of the stowage apparatus 10;
and the output unit 514 that transmits, to the user terminal
30, an unlocking request for the trunk room of the vehicle
100 when the determination unit 513 determines that the
package cannot be stowed in the stowage apparatus 10.
Upon recerving the unlocking command of the trunk room
transmitted from the user terminal 30 in response to the
unlocking request, the lock control unit 212 outputs an
unlocking signal to a first package room lock actuator (the
trunk lock actuator 244) so that the trunk room of the vehicle
100 1s brought 1nto the unlocked state where the package can
be taken 1n and out. This makes 1t possible to deliver the
package to the trunk room of the vehicle 100 even when the
package 1s too large 1n size to {it in the stowage apparatus 10,
and to reduce time and eflort of the deliverer such as
redelivery. Since the user no longer needs to request for
redelivery, convenience of the user can be improved.

[0085] (5) The in-vehicle terminal 20 further includes the
temperature sensor 246 that detects the temperature 1 the
stowage apparatus 10. The air conditioning control unit 211
operates the air conditioning portion 13 when the detection
value of the temperature sensor 246 1s equal to or greater
than a predetermined temperature, and stops the operation of
the air conditioning portion 13 when the detection value of
the temperature sensor 246 1s less than the predetermined
temperature. This makes 1t possible to avoid the temperature
in the case portion 12 from excessively rising.

[0086] (6) When the detection value of the temperature
sensor 246 1s equal to or greater than the predetermined
temperature even alter the predetermined time elapses after
the air conditioning portion 13 1s operated, the air condi-
tioning control unit 211 notifies the user terminal 30 of the
temperature abnormality of the stowage apparatus via the
communication unit 23. This makes 1t possible to prevent a
package from being stowed for a long time in the case
portion 12 where the temperature has excessively risen.

[0087] (7) The in-vehicle terminal 20 further includes the
failure detection sensor 247 that detects a failure of the air
conditioning portion 13. When the failure detection sensor
2477 detects the failure of the air conditioning portion 13, the
air conditioning control unit 211 notifies the user terminal 30
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of the failure of the air conditioning portion 13 wvia the
communication umt. This makes it possible to suppress the
temperature i the case portion 12 from excessively rising,
due to a failure of the air conditioming portion 13.

[0088] (8) The stowage apparatus 10 1s formed of a heat
insulating material. This makes 1t possible to further sup-
press the temperature 1in the case portion 12 from exces-
sively rising or falling.

[0089] (9) The delivery system 1 mainly includes: the
in-vehicle terminal 20 of the vehicle 100 and the server
apparatus 50, and includes: the lock detection sensor 243
that detects unlocking and locking of a second package room
(the stowage apparatus 10) that 1s provided below a hori-
zontal plane, 1s separated from both the vehicle interior
space and a first package room (the trunk room of the vehicle
100) formed above the horizontal plane extending along the
tfloor of the vehicle interior space, and allows the package to
be taken 1n and out from the outside of the vehicle 100; the
air conditioning portion 13 forming the flow of air in the
stowage apparatus 10 (the case portion 12); the air condi-
tioming control unmit 211 that controls the air conditioning
portion 13; and the object detection sensor 248 that detects
presence or absence of an object in the stowage apparatus
10. The air conditioning control unit 211 stops the operation
of the air conditioning portion 13 when the object detection
sensor 248 has not detected an object 1in the stowage
apparatus 10, and operates the air conditioning portion 13
when the object detection sensor 248 detects an object in the
stowage apparatus 10. Furthermore, the in-vehicle terminal
20 includes the temperature sensor 246 that detects the
temperature of the stowage apparatus 10, and the air con-
ditioning control unmit 211 operates the air conditioning
portion 13 when the detection value of the temperature
sensor 246 1s equal to or greater than a predetermined
temperature, and stops the operation of the air conditioning
portion 13 when the detection value of the temperature
sensor 246 1s less than the predetermined temperature. More
specifically, the air conditioning control unit 211 outputs an
operation signal to the air conditioning portion 13 so that the
tan 241 operates when the detection value of the temperature
sensor 246 1s equal to or greater than the predetermined
temperature, and outputs a stop signal to the air conditioning,
portion 13 so that the operation of the fan 241 is stopped
when the detection value of the temperature sensor 246 1s
less than the predetermined temperature. This makes 1t
possible to maintain the temperature 1n the case portion 12
at a desired temperature or less without operating the air
conditioning portion 13 more than necessary. Since the
power consumption of the air conditioming portion 13 can be
reduced, 1t 1s possible to prevent the remaining battery
amount from being reduced more than necessary when the
air conditioning portion 13 1s operated by the power from an
in-vehicle battery, such as when the engine of the vehicle 1s
stopped.

[0090] (10) When the detection value of the temperature
sensor 246 1s equal to or greater than a predetermined
temperature even after a predetermined time elapses after
the fan 241 of the air conditioning portion 13 1s operated, the
air conditioning control unit 211 notifies the user terminal 30
ol a temperature abnormality of the stowage apparatus 10
via the communication unit 23. More specifically, the air
conditioning control unit 211 transmits display information
or voice information indicating the temperature abnormality
of the stowage apparatus 10 to the user terminal 30 via the
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communication unit 23. This makes 1t possible to prevent a
package from being stowed for a long time in the case
portion 12 where the temperature has excessively risen.

[0091] The above embodiment can be changed to various
forms. Some variation will be described below. In the above
embodiment, the determination unit 513 determines whether
or not the stowage apparatus 10 1s 1n use, and, based on the
determination result, the delivery information, and the stow-
age apparatus information, determines whether or not the
case portion 12 can stow the package. However, the 1n-
vehicle terminal 20 may perform the above determination as
to whether or not the case portion 12 can stow a package.
That 1s, the in-vehicle terminal 20 may include the deter-
mination unit. In this case, the determination unit of the
in-vehicle terminal 20 determines whether or not the stow-
age apparatus 10 1s 1n use based on the detection value of the
object detection sensor 248. The determination unit
acquires, from the server apparatus 30, vehicle information
(stowage apparatus mformation) and delivery information
(package information) corresponding to the user 3. More
specifically, a transmission request command of the vehicle
information (stowage apparatus information) and the deliv-
ery information (package information) corresponding to the
user 3 1s transmitted to the server apparatus 50 via the
communication unit 23. Upon receiving those pieces of
information transmitted from the server apparatus 30, the
determination unit stores those pieces of information 1nto the
storage unit 22. Furthermore, the determination unit deter-
mines whether or not the case portion 12 can stow the
package based on the determination result as to whether or
not the stowage apparatus 10 1s 1 use, and the acquired
stowage apparatus information and package information.
Note that the vehicle information (stowage apparatus infor-
mation) may also be stored in advance 1n the storage unit 22
of the m-vehicle terminal 20.

[0092] In the above embodiment, when the determination
unit 513 determines that the case portion 12 cannot stow the
package, the output unit 514 as a request unit requests the
user 3 to unlock the trunk room of the vehicle 100. However,
when determining that the case portion 12 cannot stow the
package, the determination unit 513 may transmit, to the
user terminal 30, the unlocking request of the trunk room of
the vehicle 100. That 1s, the determination unit 513 may
function as a request unit.

[0093] In the above embodiment, an example where the
case portion 12 has the end wall 122 forming the vehicle
body surface when the case portion 12 1s positioned 1n the
storage position, and the vehicle body surface on the side of
the end wall 122 1s provided with the switch SW, which 1s
a part of the input-output unit 242 of the in-vehicle terminal
20, has been described. However, the switch that inputs the
pull-out command of the case portion 12 may be included in
a part of the stowage apparatus 10.

[0094] In the above embodiment, the configuration 1in
which the arithmetic unit 21 of the in-vehicle terminal 20
includes, as a functional configuration, the lock control unit
212 as the lock control unit has been described as an
example. However, when the stowage apparatus 10 includes
a computer having an arithmetic unit such as a CPU, a
storage unit such as a ROM and a RAM, and other peripheral
circuits such as an I/O interface, the arithmetic unit of the
stowage apparatus 10 may include a lock control unit as a
functional configuration. That 1s, the lock control unit of the
stowage apparatus 10 may bring the opening-closing lock
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portion 14 into the non-actuated state in response to the
operation of the switch SW when the vehicle 1s stopped, and
bring the opening-closing lock portion 14 1nto the actuated
state regardless of the operation of the switch SW when the
vehicle 1s 1n traveling. In the above embodiment, the con-
figuration in which the arithmetic unit 21 of the in-vehicle
terminal 20 includes the air conditioning control unit 211 as
a Tunctional configuration has been described as an example,
but the arithmetic unit of the stowage apparatus 10 may
include the air conditioning control unit as a functional
configuration.

[0095] In the above embodiment, the lock control unit 212
as a lock control unit transmits, to the user terminal 30,
information for notifying of unlocking or locking of the
stowage apparatus 10. However, the lock control unit may
transmit, to the user terminal 1image information (hereinaftter,
referred to as captured image) obtained by imaging the
inside of the stowage apparatus 10 together with information
for notitying of unlocking or locking of the stowage appa-
ratus 10. In this case, a camera (not illustrated) 1s 1nstalled
at a predetermined location 1n the stowage apparatus 10, for
example, on the lower surtace of the upper wall 112U of the
case support portion 11 such that the inside of the stowage
apparatus 10 1s entirely included 1n the imaging range. Then,
the lock control unit controls the camera to image the inside
of the stowage apparatus 10. The lock control unit may
transmit, to the user terminal 30, the captured image in the
stowage apparatus 10 not only at the time of unlocking or
locking the stowage apparatus 10 but also at predetermined
time intervals while the in-vehicle terminal 20 1s powered
on

[0096] In the above embodiment, when the user 3 operates
the user terminal 30 to respond to the unlocking request of
the trunk room, and the output unit 514 receives a response
indicating approval of the unlocking from the user terminal
30, the unlocking command of the trunk room 1s transmitted
to the 1n-vehicle terminal 20. However, the user terminal 30
that has received the unlocking request of the trunk room
from the server apparatus 50 may transmit the unlocking
command of the trunk room to the in-vehicle terminal 20 1n
response to the input operation of the user 3.

[0097] In the above embodiment, when the package
scheduled to be delivered 1s small enough to be stowed 1n the
trunk room, the determination unit 513 determines that the
package scheduled to be delivered can be stowed 1n the trunk
room. However, when the vehicle interior space 1s accessible
from the trunk room of the vehicle 100, the determination
unit may determine that the package scheduled to be deliv-
ered cannot be stowed 1n the trunk room even 11 the package
scheduled to be delivered 1s small enough to be stowed 1n the
trunk room. In this case, the trunk room information stores
information indicating whether or not the trunk room of the
vehicle 100 1s a trunk room accessible to the vehicle interior
space. The trunk room 1naccessible to the vehicle interior
space 1s, for example, a sealed trunk room. On the other
hand, the trunk room accessible to the vehicle interior space
1s, fTor example, an open type trunk room such as the trunk
room TR 1 FIGS. 4A and 4B. This makes it possible to
prevent a third party other than the user 3, who 1s the owner
of the vehicle 100, from accessing the vehicle interior space
from the trunk room.

[0098] In the above embodiment, the output unit 514
requests the user 3 to unlock the trunk room of the vehicle
100 when the determination unit 513 determines that the
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case portion 12 cannot stow the package. However, by
operating the deliverer terminal 40, the deliverer 4 may
request the server apparatus 50 to unlock the trunk room of
the vehicle 100. The server apparatus 30 (the output umit
514) that has received this request transmits an unlocking
request of the trunk room to the user terminal 30 via the
communication unit 33. This enables the deliverer 4 himselt/
herself to request the user 3 to unlock the trunk room, for
example, 1n a case where 1t 1s difficult or impossible for the
deliverer 4 to stow the package into the case portion 12.
Therefore, it 1s possible to further reduce time and eflort of
the deliverer such as redelivery.

[0099] In the above embodiment, an example where the
air conditioning control unit 211 operates and stops the fan
241 has been described, but the fan 241 may be operable and
stoppable by the user operation. For example, a switch for
operating and stopping the fan 241 may be provided 1n the
vehicle 100 (e.g., vehicle body surface or vehicle interior),
and the fan 241 may be operated and stopped in response to
the operation of the switch. An operation command and a
stop command of the fan 241 may be transmitted from the
user terminal 30 to the in-vehicle terminal 20 1n response to
the 1nput operation of the user 3. In this case, upon receiving
the operation command or the stop command from the user
terminal 30 via the communication unit 23, the air condi-
tioning control umit operates or stops the fan 241. Upon
operating the fan 241 1n response to the operation command
from the user terminal 30, the air conditioming control unit
notifies the user 3 that the fan 241 i1s operating normally
together with the internal temperature of the case portion 12
while the fan 241 1s 1n operation. When stopping the fan 241
in response to the stop command from the user terminal 30,
the air conditioning control unit notifies the user 3 that the
tan 241 has stopped together with the internal temperature of
the case portion 12.

[0100] In the above embodiment, when the locking of the
stowage apparatus 10 1s detected 1n a state where the case
portion 12 of the stowage apparatus 10 stows a package, the
airr conditioning control unit 211 operates the fan 241.
However, the output unit of the server apparatus 50 may
transmit a command for operating the fan 241 to the in-
vehicle terminal 20 at a time a predetermined period of time
betore the scheduled delivery date and time of the package.
In this case, the air conditioning control umt of the in-
vehicle terminal 20 operates the fan 241 upon receiving this
command.

[0101] In the above embodiment, an example where the
stowage apparatus 10 provided in the vehicle 100 1s applied
to the stowage system (delivery system) 1 that can designate
the stowage apparatus 10 as a package delivery place has
been described, but the stowage apparatus 10 may be used
for other purposes such as a rental locker in addition to the
package delivery place. For example, the stowage apparatus
10 may be lent out to a user other than the user 3 via a
business oflice that conducts a rental locker business.

[0102] In the above embodiment, the air conditioning
control unit 211 operates or stops the fan 241 based on
whether or not the detection value of the temperature sensor
246 1s equal to or greater than the predetermined tempera-
ture. However, the air conditioming control unit may operate
or stop the fan 241 based on whether or not the detection
value of the temperature sensor 246 1s equal to or greater
than a temperature threshold value set in advance by the user
3. In this case, by operating the user terminal 30, the user 3
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transmits the temperature threshold to the in-vehicle termi-
nal 20 in advance. The in-vehicle terminal 20 stores the
received temperature threshold into the storage unit 22.
[0103] Furthermore, 1n the above embodiment, the stow-
age apparatus 10 1n which the case support portion 11
supports the case portion 12 to be able to be pulled out in the
substantially horizontal direction via the slide rail 15 has
been described as an example. However, the stowage appa-
ratus may have a pull-out mechanism other than the slide
rail. In the above embodiment, the stowage apparatus 10
provided at the rear of the vehicle 100 and having the case
portion 12 that can be pulled out rearward from the vehicle
rear end has been described as an example. However, for the
stowage apparatus, the installation location of the vehicle
100 1s not limited to the rear of the vehicle 100. For example,
a case portion provided at the front of the vehicle 100 and
can be pulled out forward from a vehicle front end may be
included.

[0104] The above embodiment can be combined as desired
with one or more of the above modifications. The modifi-
cations can also be combined with one another.

[0105] According to the present invention, the conve-
nience of the trunk separated from the vehicle interior space
can be improved.

[0106] Above, while the present invention has been
described with reference to the preferred embodiments
thereot, 1t will be understood, by those skilled in the art, that
various changes and modifications may be made thereto
without departing from the scope of the appended claims.

What 1s claimed 1s:

1. A stowage system comprising:

a lock detection sensor detecting an unlocked state where
a package can be taken 1n and out of a second package
room which 1s provided below a horizontal plane, 1s
separated from both an interior space of a vehicle and
a first package room formed above the horizontal plane
extending along a floor of the interior space, and allows
the package to be taken 1n and out from an outside of
the vehicle, or a locked state where the package cannot
be taken 1n and out of the second package room:;

an air conditioning device forming a flow of air 1n the
second package room; and

a microprocessor and a memory coupled to the micro-
processor, wherein

the air conditioning device has a fan and forms a flow of
air 1n the second package room by the fan, and

the microprocessor 1s configured to perform

outputting an operation signal to the air conditioming
device so that the fan operates when the lock detection
sensor detects locking of the second package room 1n a
state where the second package room stows the pack-
age.

2. The stowage system according to claim 1 further

comprising;

a communication unit communicating with an external
apparatus; and

a lock actuator locking and unlocking the second package
room, wherein

the microprocessor 1s configured to further perform

outputting an unlocking signal to the lock actuator so that
the second package room 1s 1n the unlocked state when
receiving an unlocking command of the second pack-
age room from a user terminal associated with a user of
the vehicle via the communication unit, and outputting,
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a locking signal to the lock actuator so that the second
package room 1s 1n the locked state when receiving a
locking command of the second package room from the
user terminal via the communication unit.

3. The stowage system according to claim 2, wherein

the microprocessor 1s configured to turther perform

transmitting, when the locked state of the second package
room 1s not detected by the lock detection sensor for a
certain period of time or more after the package 1s
stowed 1n the second package room, display informa-
tion or voice information indicating forgetting to lock
the second package room via the communication unit to
the user terminal.

4. The stowage system according to claim 3, wherein

the lock actuator 1s a second package room lock actuator,

the stowage system further comprising a first package
room lock actuator locking and unlocking the first
package room,

the first package room has a larger capacity than the
second package room,

the memory stores package room information indicating
shape and capacity of the second package room, and

the microprocessor 1s configured to further perform

determining, when package information including shape
and size of the package 1s received via the communi-
cation unit, whether or not the package can be stowed
in the second package room based on the shape and size
of the package indicated by the package information
and the shape and capacity of the second package room
indicated by the package room information, and

transmitting, to the user terminal, an unlocking request for
the first package room when 1t 1s determined that that
the package cannot be stowed 1n the second package
room, wherein

the microprocessor 1s configured to perform

the outputting the unlocking signal including outputting,
when receiving an unlocking command of the first
package room transmitted from the user terminal in
response to the unlocking request, an unlocking signal
to the first package room lock actuator so that the first
package room 1s 1n an unlocked state where the pack-
age can be taken in and out.

5. The stowage system according to claim 2 further

comprising

a temperature sensor detecting a temperature 1n the sec-
ond package room,

the microprocessor 1s configured to perform

the outputting the operation signal including outputting
the operation signal to the air controlling device so that
the fan operates when a detection value of the tem-
perature sensor 1s equal to or greater than a predeter-
mined temperature, and outputting a stop signal to the
air controlling device so that operation of the fan stops
when the detection value of the temperature sensor 1s
less than the predetermined temperature.

6. The stowage system according to claim 5, wherein

the microprocessor 1s configured to further perform

transmitting, when the detection value of the temperature
sensor 1s equal to or greater than the predetermined
temperature even alter a predetermined time elapses
after the fan 1s operated, display information or voice
information indicating temperature abnormality of the
second package room via the communication unit to the
user terminal.




US 2024/0034118 Al

7. The stowage system according to claim 2 further

comprising

a failure detection sensor detecting a failure of the air
conditioning device, wherein

the microprocessor 1s configured to further perform

transmitting, when the failure detection sensor detects the
failure of the air conditioning device, display informa-
tion or voice information indicating the failure of the
air conditioning device via the communication unit to
the user terminal.

8. The stowage system according to claim 1, wherein

the e second package room 1s formed of a heat isulating
material.

9. A stowage system comprising;

a lock detection sensor detecting an unlocked state where
a package can be taken 1n and out of a second package
room which 1s provided below a horizontal plane, 1s
separated from both an interior space of a vehicle and
a first package room formed above the horizontal plane
extending along a tloor of the interior space, and allows
the package to be taken 1n and out from an outside of
the vehicle, or a locked state where the package cannot
be taken 1n and out of the second package room:;

an air conditioning device forming a flow of air 1n the
second package room:;

an object detection sensor detecting presence or absence
of an object in the second package room; and

a microprocessor and a memory coupled to the micro-
processor, wherein

the air conditioning device has a fan and forms a flow of
air 1n the second package room by the fan, and

the microprocessor 1s configured to perform outputting a
stop signal to the air conditioning device so that opera-
tion of the fan stops when the object detection sensor
does not detect the object in the second package room,
and an operation signal to the air conditioming device so
that the fan operates when the object detection sensor
detects the object 1n the second package room.

10. The stowage system according to claim 9 further

comprising

a temperature sensor detecting a temperature 1n the sec-
ond package room, wherein

the outputting includes outputting the operation signal to
the air controlling device so that the fan operates when
a detection value of the temperature sensor 1s equal to
or greater than a predetermined temperature, and a stop
signal to the air controlling device so that operation of
the fan stops when the detection value of the tempera-
ture sensor 1s less than the predetermined temperature.

11. The stowage system according to claim 10 further

comprising

a communication unit communicating with an external
apparatus, wherein

the microprocessor 1s configured to further perform

transmitting, when the detection value of the temperature
sensor 1s equal to or greater than the predetermined
temperature even after a predetermined time elapses
alter the operation signal to the air controlling device 1s
outputted, display information or voice nformation
indicating temperature abnormality of the second pack-
age room via the communication unit to an user ter-
minal associated with a user of the vehicle via the
communication unit.

13
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12. The stowage system according to claim 1, wherein

the second package room has:

a case portion forming a package room separated from the
interior space;

a case support portion movably supporting the case por-
tion between a storage position where the case portion
1s stored in the vehicle and a pull-out position where the
case portion 1s pulled out from the vehicle; and

an air conditioning portion forming an air flow 1n the case
portion, wherein

the air conditioning device has an air inlet and an air
outlet,

when the case portion 1s positioned 1n the storage position,
the air inlet guides air in a substantially horizontal
direction into the package room and the air outlet
discharges air 1n a substantially horizontal direction
from the package room, and

the air inlet 1s provided below the air outlet.

13. The stowage system according to claim 12, wherein

the vehicle has a heating portion whose temperature rises
to equal to or greater than a predetermined threshold
when use of the vehicle 1s started, and

the air ilet 1s provided farther from the heating portion
than the air outlet when the case portion 1s positioned
in the storage position.

14. The stowage system according to claim 13, wherein

the case portion has an end wall forming a body surface
of the vehicle when the case portion 1s positioned 1n the
storage position, and

the stowage system further comprising

a 1input device provided on the body surface on a side of
the end wall and mputting a pull-out command of the
case portion.

15. The stowage system according to claim 14 further

comprising

a lock portion prohibiting movement of the case portion
from the storage position to the pull-out position, and

the microprocessor 1s configured to further perform con-
trolling the lock portion so that the lock portion 1is
switched between an actuated state and non-actuated
state 1n response to an operation of the mput device,
wherein

the controlling includes controlling the lock portion so
that the lock portion 1s switched to the non-actuated
state 1n response to the operation of the input device
when the vehicle 1s stopped, and switched to the
actuated state regardless of the operation of the mput
device when the vehicle 1s 1n traveling.

16. The stowage system according to claim 12, wherein

the case portion has a first side wall and a second side wall
extending 1 a pull-out direction and opposing each
other,

the air inlet 1s provided on the case support portion so as
to oppose the first side wall when the case portion 1s
positioned 1n the storage position, and

the air outlet 1s provided on the case support portion so as
to oppose the second side wall when the case portion 1s
positioned 1n the storage position.

17. The stowage system according to claim 12, wherein

the case support portion has an outer case portion formed
in a case shape so as to surround the case portion when
the case portion 1s positioned in the storage position.

18. The stowage system according to claim 16, wherein

the case portion has a first air hole provided on the first
side wall so as to oppose the air inlet provided in the



US 2024/0034118 Al
14

case support portion, and a second air hole provided on
the second side wall so as to oppose the air outlet
provided 1n the case support portion.
19. The stowage system according to claim 12, wherein
the case support portion 1s provided below the horizontal
plane.
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