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(57) This mobility vehicle (100) includs the following
elements: a moving mechanism (100b) which moves a
vehicle body (100a); an information acquisition unit (13c)
which acquires device information including position in-
formation of the vehicle body (100a); a wireless commu-
nication unit (16) capable of communicating via a com-
munication network; and a determination unit (13d) which
determines whether or not an event for which communi-
cation using connection-type communication with a serv-
er unit should be started has taken place, wherein the
wireless communication unit (16) transmits a connection
establishment request using the connection-type com-
munication to the server unit when the determination unit
(13d) determines that the event has taken place, and the
wireless communication unit (16) transmits, to the server
unit, the device information acquired by the information
acquisition unit (13c) using connectionless-type commu-
nication when the determination unit (13d) determines
that the event has not taken place.
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Description

{Technical Field}

[0001] The present invention relates to a mobility ve-
hicle.

{Background Art}

[0002] There is a known system in which data is trans-
mitted from a plurality of terminal devices existing in a
remote place to a server unit and the data transmitted
from the plurality of terminal devices are acquired in the
server unit (refer to, for example, PTL 1). PTL 1 discloses
an automatic meter checking system for transmitting me-
ter data that has been acquired from a meter by a com-
munication terminal device to a center device using a
wireless communication method.
[0003] In the automatic meter checking system dis-
closed in PTL 1, in order to perform efficient data acqui-
sition, the User Datagram Protocol (UDP), which has
higher data transmission efficiency than the Transmis-
sion Control Protocol (TCP), is used as a communication
protocol for the transport layer.

{Citation List}

{Patent Literature}

[0004] {PTL 1}
Japanese Unexamined Patent Application, Publication
No. 2005-303380

{Summary of Invention}

{Technical Problem}

[0005] PTL 1, however, does not disclose a procedure
to be used when data is to be transmitted from the center
device to a communication terminal device or a commu-
nication protocol used for the transmission. If the UDP is
used as the communication protocol for the transport lay-
er, for example, in a case where data is to be transmitted
from the server unit to a terminal device in an attempt to
update the control program in the terminal device, the
data is not re-sent even in an event where a communi-
cation error occurs. For this reason, the reliability of data
transmission from the server unit to the terminal device
is decreased.
[0006] In contrast, if the TCP is used as the communi-
cation protocol for the transport layer, data is re-sent in
the event where a communication error occurs, thereby
enhancing the reliability of data transmission from the
server unit to a terminal device.
[0007] However, if a procedure for transmitting a TCP-
based connection establishment request from the server
unit to a terminal device and then transmitting data to the
terminal device only after a connection has been estab-

lished is employed, it is necessary to make the terminal
device always ready for the TCP-based communication.
In this case, the terminal device cannot be placed into a
power save mode in which no communication is possible,
thus making it impossible to achieve sufficient power sav-
ing in the terminal device.
[0008] In addition, even in a state where the terminal
device cannot receive data from the server unit (e.g., a
state where the control program cannot be updated due
to an insufficient remaining battery level), the terminal
device, in response to a TCP-based connection estab-
lishment request, needs to transmit to the server unit a
message informing that data cannot be received, thus
causing the terminal device to bear an unwanted com-
munication cost due to this response.
[0009] The present invention has been made in the
light of the above-described circumstances, and an ob-
ject thereof is to provide a mobility vehicle that allows
sufficient power saving and a reduction in communication
cost.

{Solution to Problem}

[0010] In order to achieve the above-described object,
the present invention provides the following solutions.
[0011] A mobility vehicle according to a first aspect of
the present invention includes: a moving mechanism
which moves a vehicle body; an information acquisition
unit which acquires device information including at least
position information of the vehicle body; a communication
unit capable of communicating via a communication net-
work; and a determination unit which determines whether
or not an event for which communication based on con-
nection-type communication with an external device
should be started has taken place, wherein the external
device is connected to the communication network,
wherein the communication unit transmits an establish-
ment request for establishing a connection using the con-
nection-type communication to the external device when
the determination unit determines that the event has tak-
en place, and the communication unit transmits, to the
communication network, the device information acquired
by the information acquisition unit using connectionless-
type communication when the determination unit deter-
mines that the event has not taken place.
[0012] According to the mobility vehicle of the first as-
pect of the present invention, due to a procedure for trans-
mitting the connection establishment request from the
mobility vehicle to the external device, the mobility vehi-
cle does not need to be set always ready for connection-
type communication in order to respond to a connection
establishment request from the external device. For this
reason, sufficient power saving of the mobility vehicle
can be achieved, and unwanted communication costs
required to respond to the external device can be re-
duced.
[0013] In addition, if no event for which communication
using connection-type communication with the external
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device should be started has taken place, device infor-
mation including the position information of the vehicle
body is transmitted to the communication network using
connectionless-type communication, and hence, the de-
vice information can be transmitted with high efficiency.
[0014] In the mobility vehicle according to the first as-
pect of the present invention, the determination unit may
determine that the event has taken place when an oper-
ation input unit provided in the mobility vehicle is operat-
ed.
[0015] By doing so, it can be confirmed whether or not
there is, for example, data to be received from the exter-
nal device with a simple operation of the operation input
unit provided in the mobility vehicle, so that if there is
such data, this data is acquired by the mobility vehicle.
[0016] In the mobility vehicle according to the first as-
pect of the present invention, the mobility vehicle may
further include a power supply unit which supplies power
to the moving mechanism, wherein the determination unit
determines that the event has taken place when supply
of power to the moving mechanism by the power supply
unit is started.
[0017] By doing so, when the supply of power from the
power supply unit to the moving mechanism is started to
place the mobility vehicle into a power-on state where
the mobility vehicle is movable, it is possible to confirm
with the external device whether or not there is, for ex-
ample, data to be received from the external device. In
this case, the mobility vehicle is in a power-on state, and
hence, when data is received from the external device,
the received data can be processed appropriately.
[0018] In the mobility vehicle according to the first as-
pect of the present invention, the determination unit may
determine that the event has taken place when it has
become a predetermined clock time.
[0019] By doing so, because it suffices that the mobility
vehicle is placed into a state where connection-type com-
munication can be performed only at the predetermined
clock time, sufficient power saving of the mobility vehicle
can be achieved.
[0020] Here, the predetermined clock time refers to,
for example, one appointed clock time in a day, a clock
time a certain period of time after the mobility vehicle was
switched to a power-off state, and so forth.
[0021] In the mobility vehicle according to the first as-
pect of the present invention, the determination unit may
determine that the event has taken place when a prede-
termined abnormality has occurred.
[0022] By doing so, because it suffices that the mobility
vehicle is placed into a state where connection-type com-
munication can be performed only when a predetermined
abnormality, such as failure, of the mobility vehicle oc-
curs, sufficient power saving of the mobility vehicle can
be achieved.
[0023] In the mobility vehicle according to the first as-
pect of the present invention, the mobility vehicle may be
structured so that when the determination unit deter-
mines that the event has not taken place, the communi-

cation unit transmits the device information acquired by
the information acquisition unit to the communication net-
work with a predetermined interval of time.
[0024] According to the mobility vehicle with this struc-
ture, device information is successively transmitted to
the communication network on the basis of connection-
less-type communication at the predetermined intervals
of time, and hence, device information of the mobility
vehicle can be acquired by allowing an acquisition device
for acquiring device information connected to the com-
munication network to receive at least one of the succes-
sively transmitted items of device information.
[0025] In the mobility vehicle having the above-de-
scribed structure, the mobility vehicle may be configured
so as to further include a power supply unit which supplies
power to the moving mechanism, wherein the communi-
cation unit sets the predetermined intervals of time ac-
cording to a power supply state to the moving mechanism
by the power supply unit.
[0026] According to the mobility vehicle having this
configuration, device information can be transmitted to
the communication network at appropriate intervals of
time according to the state of power supply to the moving
mechanism.
[0027] In the mobility vehicle having the above-de-
scribed configuration, the communication unit may set
the predetermined interval of time in a second type of the
power supply state where power is not supplied from the
power supply unit to the moving mechanism so that the
predetermined interval of time in the second type of the
power supply state is longer than the predetermined in-
terval of time in a first type of the power supply state
where power is supplied from the power supply unit to
the moving mechanism.
[0028] By doing so, device information is transmitted
at shorter intervals of time in a case where the mobility
vehicle is in a movable state than in a case where the
mobility vehicle is in a non-movable state, thereby mak-
ing it possible to notify the acquisition device of position
information of the mobility vehicle with high accuracy.
[0029] In the mobility vehicle according to the first as-
pect of the present invention, the mobility vehicle may
further include a chargeable power supply unit which sup-
plies power to the moving mechanism, wherein the de-
vice information may include information about remain-
ing power that can be supplied to the moving mechanism
by the power supply unit.
[0030] By doing so, the mobility vehicle can appropri-
ately transmit information on the level of remaining power
that can be supplied to the moving mechanism from the
power supply unit of the mobility vehicle.
[0031] A mobility vehicle maintenance system accord-
ing to a second aspect of the present invention includes:
the above-described mobility vehicle; and a server unit
as the external device which has a storage unit that stores
data to be transmitted to the mobility vehicle using the
connection-type communication, wherein the server unit
transmits the data stored in the storage unit to the mobility
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vehicle upon receiving, from the mobility vehicle, the es-
tablishment request for a connection using the connec-
tion-type communication, wherein upon receiving prede-
termined data transmitted from a particular terminal or
the predetermined data input from a particular input de-
vice, the server unit stores data based on the predeter-
mined data in the storage unit as the data to be transmit-
ted.
[0032] A server unit according to a third aspect of the
present invention includes: a storage unit which stores
data to be transmitted to a mobility vehicle using connec-
tion-type communication; and a server control unit which
transmits the data stored in the storage unit to the mobility
vehicle using the connection-type communication upon
receiving, from the mobility vehicle, an establishment re-
quest for establishing a connection using the connection-
type communication, wherein upon receiving predeter-
mined data transmitted from a particular terminal or the
predetermined data input from a particular input device,
the server unit stores data based on the predetermined
data as the data to be transmitted.

{Advantageous Effects of Invention}

[0033] According to the present invention, a mobility
vehicle capable of achieving sufficient power saving and
reducing communication cost can be provided.

{Brief Description of Drawings}

[0034]

{Fig. 1}
Fig. 1 is a configuration diagram showing a mainte-
nance system according to an embodiment of the
present invention.
{Fig. 2}
Fig. 2 is a perspective view showing an electric mo-
bility vehicle in Fig. 1.
{Fig. 3}
Fig. 3 is a block diagram showing a functional con-
figuration of the electric mobility vehicle in Fig. 1.
{Fig. 4}
Fig. 4 is a block diagram showing a functional con-
figuration of a wireless communication unit in Fig. 3.
{Fig. 5}
Fig. 5 is a flowchart showing processing carried out
by the wireless communication unit of the electric
mobility vehicle in a case where data is transmitted
from a server unit.
{Fig. 6}
Fig. 6 is a flowchart showing processing carried out
by the server unit in a case where data is transmitted
from the server unit.
{Fig. 7}
Fig. 7 is a flowchart showing processing carried out
by the wireless communication unit of the electric
mobility vehicle in a case where data is transmitted

from the electric mobility vehicle.
{Fig. 8}
Fig. 8 is a flowchart showing processing carried out
by the server unit in a case where data is transmitted
from the electric mobility vehicle.
{Fig. 9}
Fig. 9 is a block diagram showing a configuration of
the server unit.

{Description of Embodiments}

[0035] A maintenance system 500 according to an em-
bodiment of the present invention will now be described
with reference to the drawings. The maintenance system
500 according to this embodiment is a system for acquir-
ing device information, including position information,
from a plurality of electric mobility vehicles 100 to a server
unit 200 and for transmitting, from the server unit 200 to
the electric mobility vehicles 100, data, such as a control
program for controlling the electric mobility vehicles 100,
an updated program thereof, and so forth, thus controlling
and maintaining the electric mobility vehicles 100.
[0036] As shown in Fig. 1, the maintenance system
500 includes: the plurality of electric mobility vehicles
100; the server unit (external device) 200; a plurality of
base stations 300 capable of communicating with the plu-
rality of electric mobility vehicles 100 by wireless com-
munication; and a communication network 400 for con-
necting the server unit 200 and the base stations 300 so
that they can communicate with each other.
[0037] Note that various types of communication meth-
ods, such as 3G (3rd Generation) and LTE (Long Term
Evolution), can be employed as the wireless communi-
cation method between the electric mobility vehicles 100
and the base stations 300.
[0038] Next, the electric mobility vehicles 100 shown
in Fig. 1 will be described in more detail.
[0039] As shown in the perspective view of Fig. 2, each
of the electric mobility vehicles 100 of this embodiment
includes: an operation input unit 12 for accepting a plu-
rality of types of operation inputs input by an operator; a
front wheel 20; a rear wheel 21; a vehicle body frame 22;
a seat 23 having a seating face 23a and a back rest 23b;
and a pair of handles 24 and 25.
[0040] Here, the rear wheel 21 is composed of a right
drive wheel 21a and a left drive wheel 21b (refer to Fig.
3). The right drive wheel 21a and the left drive wheel 21b
are drive wheels that are driven by a pair of electric motors
(not shown in the figure), respectively.
[0041] In addition, as shown in the block diagram of
Fig. 3, the electric mobility vehicle 100 of this embodiment
further includes: a processing unit 13; a wireless com-
munication unit 16; a position sensor 17; a battery (power
supply unit) 18; a power switch 19; and a control unit 30.
[0042] Note that the operation input unit 12, the
processing unit 13, the wireless communication unit 16,
and the position sensor 17 are attached to the vehicle
body frame 22 shown in Fig. 2, and they are referred to
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as a vehicle body 100a.
[0043] On the other hand, the control unit 30, the right
drive wheel 21a, and the left drive wheel 21b are referred
to as a moving mechanism 100b. The moving mecha-
nism 100b is a mechanism for moving the vehicle body
100a to an arbitrary position.
[0044] Each of the units provided in the electric mobility
vehicle 100 will be described.
[0045] As shown in Figs. 2 and 3, the operation input
unit 12 provided in the electric mobility vehicle 100 has
a drive controller 10 attached to the handle 24, which is
arranged on the right as viewed towards the moving di-
rection, and a speed controller 11 attached to the handle
25, which is arranged on the left as viewed towards the
moving direction.
[0046] An driver of the electric mobility vehicle 100 dis-
places, in the direction of an axle A, a drive operating
member 10a held at a neutral position by a biasing mech-
anism (not shown in the figure), thereby inputting the dis-
placement with respect to the neutral position from the
drive controller 10 to a steering command output unit 13a
of the processing unit 13. The steering command output
unit 13a generates a steering command signal according
to the input displacement and outputs it to the control unit
30.
[0047] In addition, the driver of the electric mobility ve-
hicle 100 displaces, in a moving direction orthogonal to
the axle A, the drive operating member 10a held at the
neutral position by the biasing mechanism (not shown in
the figure), thereby inputting the displacement with re-
spect to the neutral position from the drive controller 10
to a speed command output unit 13b of the processing
unit 13. The speed command output unit 13b generates
a speed command signal according to the input displace-
ment and outputs it to the control unit 30.
[0048] The control unit 30 controls the right drive wheel
21a and the left drive wheel 21b on the basis of the steer-
ing command signal output from the steering command
output unit 13a and the speed command signal output
from the speed command output unit 13b.
[0049] In addition, the driver of the electric mobility ve-
hicle 100 displaces, in the moving direction orthogonal
to the axle A, a speed operating member 11a held at a
neutral position by a biasing mechanism (not shown in
the figure), thereby setting the maximum speed of the
speed command signal output by the speed command
output unit 13b. The speed command signal output by
the speed command output unit 13b is adjusted so as
not to exceed the set maximum speed.
[0050] The processing unit 13 has the steering com-
mand output unit 13a, the speed command output unit
13b, an information acquisition unit 13c, and a determi-
nation unit 13d. The processing unit 13 includes a time
measuring function capable of measuring current clock
time and elapsed time from a specified time point (e.g.,
the time point at which the power switch 19 is turned off).
[0051] The information acquisition unit 13c possessed
by the processing unit 13 acquires device information,

including position information (information indicating the
latitude and the longitude) detected by the position sen-
sor 17. The information acquisition unit 13c acquires, as
device information, information on the level of the remain-
ing power that can be supplied to the moving mechanism
100b from the battery 18, which can be charged by an
external power supply (not shown in the figure). In addi-
tion, the information acquisition unit 13c acquires, as de-
vice information, drive parameters set by the control unit
30.
[0052] Here, the drive parameters are parameters in-
cluding the upper limit of the forward-moving speed, the
upper limit of the backward-moving speed, the upper limit
of the forward-moving acceleration, and the upper limit
of the backward-moving acceleration in a case where the
electric mobility vehicle 100 is moved by driving the right
drive wheel 21a and the left drive wheel 21b.
[0053] The control unit 30 drives the right drive wheel
21a and the left drive wheel 21b at the speed according
to the speed command signal output from the speed com-
mand output unit 13b but restricts the drive speed and
drive acceleration of each of the right drive wheel 21a
and the left drive wheel 21b so as not to exceed the upper
limits indicated by the drive parameters.
[0054] The determination unit 13d possessed by the
processing unit 13 determines whether or not an event,
for which communication based on connection-type com-
munication with the server unit 200 should be started,
has taken place. Here, from among the TCP and the
UDP, which are communication protocols for the trans-
port layer that can be performed by the wireless commu-
nication unit 16, the connection-type communication re-
fers to communication using the TCP.
[0055] If the determination unit 13d determines that an
event, for which communication based on the connec-
tion-type communication with the server unit 200 should
be started, has taken place, the determination unit 13d
notifies the wireless communication unit 16 that commu-
nication based on the connection-type communication
with the server unit 200 should be started.
[0056] In this embodiment, events, for which commu-
nication based on the connection-type communication
with the server unit 200 should be started, refer to the
following events:

(1) Event in which the power switch 19 is turned on
and the supply of power from the battery 18 to the
moving mechanism 100b is started;
(2) Event in which the clock time measured by the
processing unit 13 indicates a predetermined clock
time; and
(3) Event in which a predetermined abnormality has
occurred in the electric mobility vehicle 100.

[0057] Here, the predetermined clock time in (2) refers
to, for example, a clock time in a day (e.g., 23:00) or a
plurality of clock times in a day (e.g., 12:00 and 23:00).
Alternatively, the predetermined clock time in (2) refers
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to, for example, the clock time after a certain period of
time has elapsed from the clock time at which the power
switch 19 is switched from the on state to the off state
(e.g., the clock time five hours after the time clock at
which the power switch 19 is switched to the off state).
Alternatively, the predetermined clock time in (2) refers
to, for example, a clock time in a week (e.g., 23:00 on
Sunday) or a plurality of clock times in a week (e.g., 12:00
on Wednesday and 23:00 on Sunday).
[0058] Furthermore, the predetermined abnormality in
(3) refers to, for example, a state in which the position
detected by the position sensor 17 does not change even
when the control unit 30 controls the right drive wheel
21a and the left drive wheel 21b in order to move the
vehicle body 100a of the electric mobility vehicle 100. In
addition, the predetermined abnormality in (3) may in-
clude a state in which the processing unit 13 is notified
of an abnormality in each element, such as the position
sensor 17 or the battery 18.
[0059] The battery 18 can be charged by the external
power supply (not shown in the figure), and the electric
power stored by charging is supplied to each unit in the
vehicle body 100a and each unit in the moving mecha-
nism 100b.
[0060] The battery 18 is configured to always supply
electric power to the vehicle body 100a. On the other
hand, the battery 18 supplies electric power to the moving
mechanism 100b when the power switch 19 is turned on
by the driver of the electric mobility vehicle 100 and shuts
off the supply of power to the moving mechanism 100b
when the power switch 19 is turned off by the driver of
the electric mobility vehicle 100.
[0061] The battery 18 is provided with a mechanism
for detecting the level of remaining power stored therein
and notifies the processing unit 13 of information on the
remaining power level.
[0062] Next, the wireless communication unit 16
shown in Fig. 3 will be described with reference to Fig.
4. The wireless communication unit 16 is a device for
wirelessly communicating with the server unit 200 via the
base station 300 and communication network 400.
[0063] The wireless communication unit 16 can be a
hardware module composed of hardware that can per-
form each of the functions described below. Alternatively,
the wireless communication unit 16 can be a software
module for executing, by means of an arithmetic opera-
tion unit (not shown in the figure), a control program for
implementing each of the functions. Alternatively, the
wireless communication unit 16 may implement, for ex-
ample, some of the functions as a hardware module and
implement the other functions as a software module.
[0064] As shown in Fig. 4, the wireless communication
unit 16 has a wireless unit 16a and a packet processing
unit 16b. The wireless unit 16a demodulates a wirelessly
modulated signal transmitted from the server unit 200 to
the electric mobility vehicle 100 via the base station 300
to generate packet data and outputs the packet data to
the packet processing unit 16b. In addition, the wireless

unit 16a generates a wirelessly modulated signal by mod-
ulating packet data to be transmitted from the electric
mobility vehicle 100 to the server unit 200 via the base
station 300 and transmits the signal to the server unit 200
via the base station 300.
[0065] The packet processing unit 16b extracts a data
body from the packet data that has been received and
demodulated by the wireless unit 16a and outputs the
data body to the processing unit 13 and also adds, to the
data body output from the processing unit 13, a header
required for communication processing in each of the
layers (application layer, transport layer, Internet layer,
and network interface layer) of TCP/IP (Transmission
Control Protocol/Internet Protocol) to generate packet
data.
[0066] In the packet processing unit 16b of this em-
bodiment, a TCP processing unit 16c for using TCP as
a communication protocol for the transport layer and a
UDP processing unit 16d for using UDP as a communi-
cation protocol for the transport layer are implemented.
[0067] TCP is a communication protocol referred to as
a connection type in which data communication is started
after a connection has been established with a commu-
nication partner with which communication is to be per-
formed. TCP has high communication reliability because,
in a case where data reception confirmation is not re-
turned from the data transmission destination, it takes a
procedure in which new data is not transmitted but the
data for which no reception confirmation is returned is
re-transmitted from the transmission source to the trans-
mission destination.
[0068] On the other hand, UDP is a communication
protocol referred to as a connectionless type in which
data communication is started without establishing a con-
nection with the communication partner with which com-
munication is to be performed. UDP has high communi-
cation efficiency because it takes a procedure for serially
transmitting data without requesting data reception con-
firmation from the data transmission destination.
[0069] Comparing TCP with UDP, the size of the head-
er added to a data body by the packet processing unit
16b is 20 bytes in TCP and 8 bytes in UDP. For this
reason, in a case where the size of the data body to be
added to packet data is small (e.g., on the order of 10 to
100 bytes), TCP has a higher ratio of the size of the head-
er with respect to the size of the data body.
[0070] Note that the header added to the data body by
the packet processing unit 16b includes the communica-
tion protocol header for each of the application layer, the
Internet layer, and the network interface layer, besides
the communication protocol header for the transport lay-
er.
[0071] In addition, comparing TCP with UDP, TCP re-
quires communication processing for connection estab-
lishment and data reception confirmation, whereas UDP
does not require communication processing for connec-
tion establishment and data reception confirmation. For
this reason, the communication time required to perform
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communication of a data body of the same size is longer
in TCP than in UDP. Likewise, the total amount of com-
munication data required to perform communication of a
data body of the same size is larger in TCP than in UDP.
[0072] The wireless communication unit 16 of this em-
bodiment uses TCP and UDP as the communication pro-
tocol for the transport layer by switching between TCP
and UDP taking into account the above-described feature
differences between TCP and UDP.
[0073] Next, a procedure for data communication be-
tween the electric mobility vehicle 100 and the server unit
200 will be described with reference to Figs. 5 to 8.
[0074] Figs. 5 and 6 show communication processing
that is performed between the server unit 200 and the
electric mobility vehicle 100 in a case where data (e.g.,
the control program to be updated, drive parameters, and
so forth) is transmitted from the server unit 200 to the
electric mobility vehicle 100. Fig. 5 is a flowchart showing
processing performed by the wireless communication
unit 16 of the electric mobility vehicle 100, and Fig. 6 is
a flowchart showing processing performed by the server
unit 200.
[0075] On the other hand, Figs. 7 and 8 show commu-
nication processing performed between the server unit
200 and the electric mobility vehicle 100 in a case where
data (e.g., drive parameters, various types of abnormal-
ities that have occurred in the electric mobility vehicle
100, and so forth) are transmitted from the electric mo-
bility vehicle 100 to the server unit 200. Fig. 7 is flowchart
showing processing performed by the wireless commu-
nication unit 16 of the electric mobility vehicle 100, and
Fig. 8 is a flowchart showing processing performed by
the server unit 200.
[0076] First, processing performed by the electric mo-
bility vehicle 100 in a case where data is transmitted from
the server unit 200 to the electric mobility vehicle 100 will
be described with reference to Fig. 5.
[0077] Each of the processes shown in Fig. 5 is a proc-
ess that is executed when the processing unit 13 and the
control unit 30 provided in the electric mobility vehicle
100 read out and execute the control program stored in
a storage unit (not shown in the figure).
[0078] The control program can execute each of the
processes shown in Fig. 5 by means of a computer com-
posed of the processing unit 13 and the control unit 30.
In addition, the function of the storage unit (storage me-
dium) in which the control program is stored is realized
by a memory (card-type memory, ROM, and so forth), a
hard disk, an optical disk, or the like.
[0079] As shown in Fig. 5, in step S501, the wireless
communication unit 16 queries the determination unit 13d
about the result of determination as to whether or not an
event for which TCP-based communication should be
started (e.g., an event in which the power switch 19 is
turned on) has taken place and confirms the result. The
process proceeds to step S502 in the case of NO or to
step S504 in the case of YES.
[0080] Note that when the process proceeds to step

S502, the wireless communication unit 16 starts up the
UDP processing unit 16d in order to use UDP as the
communication protocol for the transport layer, or when
the process proceeds to step S504, the wireless com-
munication unit 16 starts up the TCP processing unit 16c
in order to use TCP as the communication protocol for
the transport layer.
[0081] In step S502, the wireless communication unit
16 uses UDP embodied in the UDP processing unit 16d
and transmits, to the server unit 200 via the communica-
tion network 400, device information (e.g., position infor-
mation detected by the position sensor 17) that has been
acquired by the information acquisition unit 13c from
each of the elements in the electric mobility vehicle 100.
[0082] Here, the wording "transmits to the server unit
200" means to add address information (destination in-
formation) for identifying the server unit 200 to the com-
munication protocol header for the network interface lay-
er implemented in the packet processing unit 16b.
[0083] In step S503, the wireless communication unit
16 determines whether or not a predetermined period of
time has elapsed since the device information was trans-
mitted in step S502. The process proceeds to step S501
when it is determined that the predetermined period of
time has elapsed.
[0084] In step S501, the wireless communication unit
16 determines again whether or not an event for which
TCP-based communication should be started has taken
place, and the process proceeds to step S502 in the case
of NO.
[0085] In this manner, when no events for which TCP-
based communication should be started take place (NO
in step S501), device information is transmitted to the
server unit 200 by using UDP each time the predeter-
mined period of time elapses (at predetermined intervals
of time). Because the device information acquired by the
wireless communication unit 16 from the information ac-
quisition unit 13c in step S502 is the latest information at
that time, the latest device information is transmitted to
the server unit 200 at predetermined intervals of time by
repeatedly executing step S502.
[0086] Note that while the process waits for the prede-
termined period of time to elapse in step S503 since the
device information was transmitted, the wireless commu-
nication unit 16 shuts off or reduces the supply of power
to the units other than a timer (not shown in the figure)
for measuring the passing of the predetermined period
of time, thus allowing itself to transit to a power save
mode. In this case, when the timer measures the passing
of the predetermined period of time, each of the units in
the wireless communication unit 16 is started up to re-
store a normal power mode.
[0087] By shifting the wireless communication unit 16
to the power save mode, it is possible to reduce power
consumption and thereby to save power until the prede-
termined period of time elapses (e.g., every five minutes,
30 minutes, one hour, and so forth) since the device in-
formation was transmitted.
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[0088] In addition, the predetermined period of time
(predetermined intervals of time) in step S503 can be set
according to the state of power supply from the battery
18 to the moving mechanism 100b.
[0089] For example, a second predetermined interval
of time (e.g., intervals of 30 minutes) in a non-movable
state (second power supply state), in which no power is
supplied from the battery 18 to the moving mechanism
100b, may be set to be longer than a first predetermined
interval of time (e.g., intervals of one minute) in a movable
state (first power supply state), in which the power switch
19 is turned on so that power is supplied from the battery
18 to the moving mechanism 100b. The predetermined
interval of time in the non-movable state is set to be longer
than the predetermined interval of time in the movable
state because device information is less likely to change
while the electric mobility vehicle 100 is in the non-mov-
able state.
[0090] Note that, the predetermined interval of time,
even in the movable state, may be set to be longer in a
case where the battery 18 is being charged by the exter-
nal power supply than in a case where the battery 18 is
not charged by the external power supply. This is be-
cause the electric mobility vehicle 100 being charged by
the external power supply is less likely to move, though
it in fact is in the movable state.
[0091] In step S504, the wireless communication unit
16 transmits a connection establishment request to the
server unit 200 on the basis of TCP embodied in the TCP
processing unit 16c because an event for which TCP-
based communication should be started has taken place.
[0092] In step S505, the wireless communication unit
16 determines whether or not a confirmation response
in response to the connection establishment request has
been received from the server unit 200, and the process
proceeds to step S506 when it is determined that a con-
firmation response has been received.
[0093] In step S506, because the wireless communi-
cation unit 16 has received a confirmation response from
the server unit 200 in response to the connection estab-
lishment request, the wireless communication unit 16
transmits, to the server unit 200, an ACK packet indicat-
ing the reception of the confirmation response.
[0094] As a result of the processing from steps S504
to S506 described above, a state in which a connection
has established between the electric mobility vehicle 100
and the server unit 200 (ESTABLISHED) is entered.
[0095] In step S507, the wireless communication unit
16 receives packet data from the server unit 200.
[0096] In step S508, when the reception of the packet
data is completed, the wireless communication unit 16
transmits, to the server unit 200, an ACK packet indicat-
ing completion of reception.
[0097] In step S509, the wireless communication unit
16 determines whether or not a TCP-based connection
cut-off request has been received from the server unit
200, and the process proceeds to step S510 when the
determination is YES or to step S507 when the determi-

nation is NO.
[0098] As a result of the processing from steps S507
to S509 described above, processing for receiving packet
data from the server unit 200 is repeated until a TCP-
based connection cut-off request is received from the
server unit 200.
[0099] In step S510, because the wireless communi-
cation unit 16 has received a TCP-based connection cut-
off request, the wireless communication unit 16 trans-
mits, to the server unit 200, an ACK packet indicating the
reception of a cut-off request.
[0100] In step S511, the wireless communication unit
16 transmits a TCP-based connection cut-off request to
the server unit 200.
[0101] In step S512, the wireless communication unit
16 determines whether or not an ACK packet in response
to the TCP-based connection cut-off request that has
been transmitted to the server unit 200 has been received
and ends the processing shown in Fig. 5 when the de-
termination is YES.
[0102] As a result of the processing from steps S510
to S512 described above, a state where the connection
between the electric mobility vehicle 100 and the server
unit 200 is cut off (CLOSED) is entered.
[0103] Next, processing performed by the server unit
200 in a case where data is transmitted from the server
unit 200 to the electric mobility vehicle 100 will be de-
scribed.
[0104] In step S601, the server unit 200 determines
whether or not a TCP-based connection establishment
request has been received from the electric mobility ve-
hicle 100, and the process proceeds to step S602 when
the determination is YES or to step S611 when the de-
termination is NO.
[0105] In step S611, because the server unit 200 does
not receive a TCP-based connection establishment re-
quest from the electric mobility vehicle 100, the server
unit 200 receives device information that is transmitted
from the electric mobility vehicle 100 using UDP at pre-
determined intervals of time, and the process proceeds
to step S601.
[0106] In step S602, because the server unit 200 has
received a TCP-based connection establishment request
from the electric mobility vehicle 100, the server unit 200
transmits, to the electric mobility vehicle 100, a confirma-
tion response in response to the establishment request,
and the process proceeds to step S603.
[0107] In step S603, the server unit 200 determines
whether or not an ACK packet in response to the confir-
mation response transmitted in step S602 has been re-
ceived from the electric mobility vehicle 100, and the
process proceeds to step S604 in the case of YES.
[0108] Here, the wording "transmits to the electric mo-
bility vehicle 100" means to add address information for
identifying the electric mobility vehicle 100 to the com-
munication protocol header for the network interface lay-
er implemented in the server unit 200.
[0109] In step S604, as a result of the connection with
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the electric mobility vehicle 100 being established, the
server unit 200 generates packet data by dividing data
that should be transmitted to the electric mobility vehicle
100 (e.g., the control program to be updated, drive pa-
rameters, and so forth) and adding a necessary header
and transmits the packet data to the electric mobility ve-
hicle 100.
[0110] In step S605, the server unit 200 determines
whether or not an ACK packet indicating that the electric
mobility vehicle 100 has received the packet data trans-
mitted in step S604 has been received from the electric
mobility vehicle 100, and the process proceeds to step
S606 in the case of YES or to step S612 in the case of NO.
[0111] In step S606, the server unit 200 determines
whether or not data transmission has been completed
as a result of there being no more data that should be
transmitted to the electric mobility vehicle 100, and the
process proceeds to step S607 in the case of YES or to
step S604 in the case of NO.
[0112] Note that if the determination is NO in step
S605, the server unit 200 determines whether or not a
predetermined period of time has elapsed in step S612,
and the process proceeds to step S613 in the case of
YES.
[0113] In step S613, because the server unit 200 does
not receive, from the electric mobility vehicle 100, an ACK
packet in response to the packet data transmitted in step
S604 even when a predetermined period of time elapses
since the packet data was transmitted, the server unit
200 re-transmits, to the electric mobility vehicle 100, the
packet data transmitted in step S604.
[0114] In step S607, because data transmission has
been completed, the server unit 200 transmits a TCP-
based connection cut-off request to the electric mobility
vehicle 100.
[0115] In step S608, the server unit 200 determines
whether or not an ACK packet in response to the con-
nection cut-off request has been received from the elec-
tric mobility vehicle 100, and the process proceeds to
step S609 if the determination is YES.
[0116] In step S609, the server unit 200 determines
whether or not a TCP-based connection cut-off request
has been received from the electric mobility vehicle 100,
and the process proceeds to step S610 if the determina-
tion is YES.
[0117] In step S610, because a TCP-based connection
cut-off request has been received, the server unit 200
transmits, to the electric mobility vehicle 100, an ACK
packet indicating the reception of the cut-off request.
[0118] Next, processing performed by the electric mo-
bility vehicle 100 in a case where data is transmitted from
the electric mobility vehicle 100 to the server unit 200 will
be described with reference to Fig. 7.
[0119] Note that steps S701 to S706 shown in Fig. 7
are the same as steps S501 to S506 shown in Fig. 5, and
a description thereof will be omitted.
[0120] In step S707, because a connection with the
server unit 200 has been established, the wireless com-

munication unit 16 generates packet data by dividing data
that should be transmitted to the server unit 200 (e.g.,
drive parameters, various types of abnormalities occur-
ring in the electric mobility vehicle 100, and so forth) and
adding a necessary header and transmits the packet data
to the server unit 200.
[0121] In step S708, the wireless communication unit
16 determines whether or not an ACK packet indicating
that the server unit 200 has received the packet data
transmitted in step S707 has been received from the serv-
er unit 200, and the process proceeds to step S709 in
the case of YES or to step S714 in the case of NO.
[0122] In step S709, the wireless communication unit
16 determines whether or not data transmission has been
completed as a result of there being no more data that
should be transmitted to the server unit 200, and the proc-
ess proceeds to step S710 in the case of YES or to step
S707 in the case of NO.
[0123] Note that if the determination is NO in step
S708, the wireless communication unit 16 determines
whether or not a predetermined period of time has
elapsed in step S714, and the process proceeds to step
S715 in the case of YES.
[0124] In step S715, because the wireless communi-
cation unit 16 does not receive, from the server unit 200,
an ACK packet in response to the packet data transmitted
in step S707 even when a predetermined period of time
elapses since the packet data was transmitted, the wire-
less communication unit 16 re-transmits, to the server
unit 200, the packet data transmitted in step S707.
[0125] In step S710, because data transmission has
been completed, the wireless communication unit 16
transmits a TCP-based connection cut-off request to the
server unit 200.
[0126] In step S711, the wireless communication unit
16 determines whether or not an ACK packet in response
to the connection cut-off request has been received from
the server unit 200, and the process proceeds to step
S712 if the determination is YES.
[0127] In step S712, the wireless communication unit
16 determines whether or not a TCP-based connection
cut-off request has been received from the server unit
200, and the process proceeds to step S713 if the deter-
mination is YES.
[0128] In step S713, because a TCP-based connection
cut-off request has been received, the wireless commu-
nication unit 16 transmits, to the server unit 200, an ACK
packet indicating the reception of the cut-off request.
[0129] As a result of the processing from steps S710
to S713 described above, a state where the connection
between the electric mobility vehicle 100 and the server
unit 200 is cut off (CLOSED) is entered.
[0130] Next, processing performed by the server unit
200 in a case where data is transmitted from the electric
mobility vehicle 100 to the server unit 200 will be de-
scribed with reference to Fig. 7.
[0131] Note that steps S801 to S803 and step S810
shown in Fig. 8 are the same as steps S601 to S603 and
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step S611 shown in Fig. 6, and hence a description there-
of will be omitted.
[0132] In step S804, the server unit 200 receives pack-
et data from the wireless communication unit 16.
[0133] In step S805, when the reception of the packet
data is completed, the server unit 200 transmits, to the
electric mobility vehicle 100, an ACK packet indicating
completion of reception.
[0134] In step S806, the server unit 200 determines
whether or not a TCP-based connection cut-off request
has been received from the electric mobility vehicle 100,
and the process proceeds to step S807 when the deter-
mination is YES or to step S804 when the determination
is NO.
[0135] As a result of the processing from steps S804
to S806 described above, processing for receiving packet
data from the electric mobility vehicle 100 is repeated
until a TCP-based connection cut-off request is received
from the electric mobility vehicle 100.
[0136] In step S807, because the server unit 200 has
received a TCP-based connection cut-off request, the
server unit 200 transmits, to the electric mobility vehicle
100, an ACK packet indicating the reception of the cut-
off request.
[0137] In step S808, the server unit 200 transmits a
TCP-based connection cut-off request to the electric mo-
bility vehicle 100.
[0138] In step S809, the server unit 200 determines
whether or not an ACK packet in response to the TCP-
based connection cut-off request that has been transmit-
ted to the electric mobility vehicle 100 has been received
and ends the processing shown in Fig. 8 when the de-
termination is YES.
[0139] As a result of the processing from steps S807
to S809 described above, a state where the connection
between the electric mobility vehicle 100 and the server
unit 200 is cut off (CLOSED) is entered.
[0140] In the above description, data transmission is
performed only in one direction either from the electric
mobility vehicle 100 to the server unit 200 or from the
server unit 200 to the electric mobility vehicle 100 in a
state where a connection is established as a result of the
electric mobility vehicle 100 transmitting an establish-
ment request based on connection-type communication
(ESTABLISHED). However, another aspect is also ac-
ceptable.
[0141] For example, data transmission in both direc-
tions from the electric mobility vehicle 100 to the server
unit 200 and from the server unit 200 to the electric mo-
bility vehicle 100 may be performed during a single unit
of connection from a state where a connection is estab-
lished (ESTABLISHED) to a state where the connection
is cut off (CLOSED).
[0142] Effects afforded by the above-described electric
mobility vehicle 100 of this embodiment will be described
below.
[0143] According to the electric mobility vehicle 100 of
this embodiment, if no event for which TCP-based com-

munication with the server unit 200 should be started has
taken place, device information, including position infor-
mation of the vehicle body 100a, is transmitted to the
server unit 200 via the communication network 400 on
the basis of UDP, and hence the device information can
be transmitted to the server unit 200 with high efficiency.
[0144] In addition, due to a procedure for transmitting
a connection establishment request from the electric mo-
bility vehicle 100 to the server unit 200, the electric mo-
bility vehicle 100 does not need to be set always ready
for TCP-based communication in order to respond to a
connection establishment request from the server unit
200. For this reason, sufficient power saving of the elec-
tric mobility vehicle 100 can be achieved, thereby reduc-
ing unwanted communication costs that are necessary
for responding to the server unit 200.
[0145] In addition, the electric mobility vehicle 100 of
this embodiment includes the battery 18 for supplying
electric power to the moving mechanism 100b, and the
determination unit 13d determines that the above-de-
scribed event has taken place when the supply of power
from the battery 18 to the moving mechanism 100b is
started.
[0146] By doing so, when the supply of power from the
battery 18 to the moving mechanism 100b is started so
that a power-on state in which the electric mobility vehicle
100 is movable is entered, it is possible to confirm with
the server unit 200, for example, whether or not there is
data etc. that should be received from the server unit
200. In this case, because the electric mobility vehicle
100 is in the power-on state, the electric mobility vehicle
100, when receiving data from the server unit 200, can
perform processing of the received data appropriately.
[0147] In addition, in the electric mobility vehicle 100
of this embodiment, the determination unit 13d deter-
mines that the above-described event has taken place
when it becomes a predetermined clock time.
[0148] By doing so, because it is sufficient that the elec-
tric mobility vehicle 100 is placed into a state where the
connection-type communication can be performed only
at that predetermined clock time, sufficient power saving
of the electric mobility vehicle 100 can be achieved.
[0149] Here, the predetermined clock time refers to,
for example, one appointed clock time in a day, a clock
time a certain period of time after the electric mobility
vehicle 100 was switched to a power-off state, and so
forth.
[0150] In the electric mobility vehicle 100 of this em-
bodiment, the determination unit 13d determines that the
above-described event has taken place when a prede-
termined abnormality has occurred.
[0151] By doing so, because it is sufficient that the elec-
tric mobility vehicle 100 is placed into a state where the
TCP-based communication can be performed only when
a predetermined abnormality, such as failure, of the elec-
tric mobility vehicle 100 occurs, sufficient power saving
of the electric mobility vehicle 100 can be achieved.
[0152] In the electric mobility vehicle 100 of this em-
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bodiment, in a case where the determination unit 13d
determines that the above-described event has not taken
place, the wireless communication unit 16 transmits, to
the server unit 200 at predetermined intervals of time,
device information acquired by the information acquisi-
tion unit 13c.
[0153] By doing so, because device information is suc-
cessively transmitted to the server unit 200 on the basis
of UDP at predetermined intervals of time, the server unit
200 can acquire device information of the electric mobility
vehicle 100 by receiving at least one of the successively
transmitted items of device information.
[0154] In addition, the electric mobility vehicle 100 of
this embodiment can include the battery 18 for supplying
electric power to the moving mechanism 100b, and the
wireless communication unit 16 can set the predeter-
mined intervals of time according to the state of power
supply from the battery 18 to the moving mechanism
100b.
[0155] By doing so, device information can be trans-
mitted to the server unit 200 at appropriate intervals of
time according to the state of power supply to the moving
mechanism 100b.
[0156] In addition, in the electric mobility vehicle 100
of this embodiment, the wireless communication unit 16
may set the second predetermined interval of time in the
non-movable state, in which no power is supplied from
the battery 18 to the moving mechanism 100b, to be long-
er than the first predetermined interval of time in the mov-
able state, in which power is supplied from the battery
18 to the moving mechanism 100b.
[0157] By doing so, device information can be trans-
mitted at shorter intervals of time in a case where the
electric mobility vehicle 100 is in a movable state than in
a case where the electric mobility vehicle 100 is not in a
movable state, thereby making it possible to notify the
server unit 200 of position information of the electric mo-
bility vehicle 100 with high accuracy.
[0158] Note that the determination unit 13d can be con-
figured so as to determine that an event, for which com-
munication based on the connection-type communica-
tion with the server unit 200 should be started, has taken
place when the operation input unit 12 is operated.
[0159] Alternatively, the determination unit 13d may be
configured so as to determine that the above-described
event has taken place when a predetermined operation,
which is not a normal operation, is input to the operation
input unit 12. For example, a user can set an operation
of moving the drive operating member 10a of the drive
controller 10 of the operation input unit 12 to the left twice
and then to the right three times as the above-described
predetermined operation, and the determination unit 13d
can be configured to determine that when this predeter-
mined operation is performed, the above-described
event has taken place.
[0160] In these cases, the wireless communication unit
16 of the electric mobility vehicle 100 receives data from
the server unit 200, and, for example, the processing unit

13 stores the accepted data in a memory.
[0161] Note that an operation input to the operation
input unit 12 that causes the determination unit 13d to
determine that the above-described event has taken
place includes an authentication input to an authentica-
tion information input unit, such as fingerprint authenti-
cation, provided in the electric mobility vehicle 100 and
a predetermined operation applied to a portable terminal
corresponding to the electric mobility vehicle 100.
[0162] In this case, because the operation input unit
12 is not only an operation input unit for starting commu-
nication based on the connection-type communication
with the server unit 200 but also an operation input unit
for performing other operations, the operation input unit
12 can be regarded as a multi-purpose operation input
unit. Alternatively, the electric mobility vehicle 100 can
be provided with a dedicated operation input unit (e.g.,
button) solely used for starting communication based on
the connection-type communication with the server unit
200.
[0163] In addition, as shown in Fig. 9, the server unit
200 may be configured so as to be provided with a storage
unit 210 and a server control unit 220, wherein the stor-
age unit 210 stores data that should be transmitted to
the electric mobility vehicle 100 by the connection-type
communication, and when receiving predetermined data
transmitted from a particular terminal, the server control
unit 220 stores data based on that predetermined data
in the storage unit 210 as the above-described data that
should be transmitted.
[0164] As indicated in this embodiment, data that
should be transmitted can be the control program, an
updated program thereof, drive parameters such as an
upper limit of the forward-moving speed, an upper limit
of the forward-moving acceleration, and so forth, and var-
ious data regarding the control and operation of the elec-
tric mobility vehicle 100. The data that should be trans-
mitted may also be, for example, lock release command
data for shifting the electric mobility vehicle 100 from a
lock state to an operable state. On the other hand, the
above-described predetermined data is the above-de-
scribed data itself that should be transmitted or data that
serves as the basis for the above-described data that
should be transmitted.
[0165] An example of the above-described particular
terminal can include a terminal of a telephone operator.
In this case, the telephone operator receives a call from
a user and, for example, after confirming that the user is
permitted to set drive parameters in a certain electric mo-
bility vehicle 100, the telephone operator inputs, to that
terminal, the set values of the drive parameters reported
from that user. By doing so, those set values are stored
in the storage unit 210, and the transmission of those set
values is started when the above-described event takes
place in that electric mobility vehicle 100. For example,
if the user is a relative of the driver of the electric mobility
vehicle 100, the relative can set drive parameters by tak-
ing the ability of the driver into account.

19 20 



EP 3 358 853 A1

12

5

10

15

20

25

30

35

40

45

50

55

[0166] An example of the above-described particular
terminal is a terminal possessed by a user, which is con-
nected by logging into the server unit 200 via a predeter-
mined application. In this case, the server control unit
220 of the server unit 200 accepts, for example, lock re-
lease request data that has been input to the terminal of
the user and transmitted to the server unit 200 and then
stores, in the storage unit 210, lock release command
data for the corresponding electric mobility vehicle 100.
For example, when the driver losts the key for releasing
the lock, the lock can be released by sending the above-
described data to the server unit 200 and causing the
above-described events to take place.
[0167] Note that the server unit 200 may be configured
so as to receive the above-described predetermined data
input from a particular input device, such as a keyboard,
directly connected to the server unit 200 and to store data
based on that predetermined data in the storage unit 210
as the above-described data that should be transmitted.

{Other embodiments}

[0168] In the above description, the transmission des-
tination of device information transmitted by the wireless
communication unit 16 in step S502 and the transmission
destination of the connection establishment request
transmitted by the wireless communication unit 16 in step
S504 are the server unit 200. However, another aspect
may be acceptable.
[0169] For example, if the maintenance system 500 is
provided with another server unit (acquisition device),
separately from the server unit 200, for acquiring device
information from the plurality of electric mobility vehicles
100, the present invention may be realized in the form of
a modification in which the transmission destination of
device information transmitted by the wireless commu-
nication unit 16 in step S502 is that other server unit.
[0170] In this modification, the wording "the transmis-
sion destination of device information ... is that other
server unit" means to add address information (destina-
tion information) for identifying that other server unit to
the communication protocol header for the network in-
terface layer implemented in the packet processing unit
16b.
[0171] Even in this modification where the mainte-
nance system 500 includes the other server unit for ac-
quiring device information on the basis of connectionless-
type communication (UDP) from the electric mobility ve-
hicle 100, in addition to the server unit 200 for transmitting
and receiving data on the basis of connection-type com-
munication (TCP) with the electric mobility vehicle 100,
the wireless communication unit 16 of the electric mobility
vehicle 100 can transmit a connection establishment re-
quest and device information to the respective appropri-
ate server units.

{Reference Signs List}

[0172]

10 Drive controller
11 Speed controller
12 Operation input unit
13 Processing unit
13a Steering command output unit
13b Speed command output unit
13c Information acquisition unit
13d Determination unit
16 Wireless communication unit
16a Wireless unit
16b Packet processing unit
16c TCP processing unit
16d UDP processing unit
17 Position sensor
18 Battery (power supply unit)
19 Power switch
20 Front wheel
21 Rear wheel
21a Right drive wheel
21b Left drive wheel
22 Vehicle body frame
23 Seat
24, 25 Handle
30 Control unit
100 Electric mobility vehicle
100a Vehicle body
100b Moving mechanism
200 Server unit (external device)
300 Base station
400 Communication network
500 Maintenance system
A Axle

Claims

1. A mobility vehicle comprising:

a moving mechanism which moves a vehicle
body;
an information acquisition unit which acquires
device information including at least position in-
formation of the vehicle body;
a communication unit capable of communicating
via a communication network; and
a determination unit which determines whether
or not an event for which communication based
on connection-type communication with an ex-
ternal device should be started has taken place,
wherein the external device is connected to the
communication network,
wherein the communication unit transmits an es-
tablishment request for establishing a connec-
tion using the connection-type communication
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to the external device when the determination
unit determines that the event has taken place,
and the communication unit transmits, to the
communication network, the device information
acquired by the information acquisition unit us-
ing connectionless-type communication when
the determination unit determines that the event
has not taken place.

2. The mobility vehicle according to claim 1, wherein
the determination unit determines that the event has
taken place when an operation input unit provided
in the mobility vehicle is operated.

3. The mobility vehicle according to claim 1, further
comprising a power supply unit which supplies power
to the moving mechanism,
wherein the determination unit determines that the
event has taken place when supply of power to the
moving mechanism by the power supply unit is start-
ed.

4. The mobility vehicle according to any one of claims
1 and 3, wherein the determination unit determines
that the event has taken place when it has become
a predetermined clock time.

5. The mobility vehicle according to any one of claims
1, 3, and 4, wherein the determination unit deter-
mines that the event has taken place when a prede-
termined abnormality has occurred.

6. The mobility vehicle according to claim 1, wherein
when the determination unit determines that the
event has not taken place, the communication unit
transmits the device information acquired by the in-
formation acquisition unit to the communication net-
work with a predetermined interval of time.

7. The mobility vehicle according to claim 6, further
comprising a power supply unit which supplies power
to the moving mechanism,
wherein the communication unit sets the predeter-
mined interval of time according to a power supply
state to the moving mechanism by the power supply
unit.

8. The mobility vehicle according to claim 7, wherein
the communication unit sets the predetermined in-
terval of time in a second type of the power supply
state where power is not supplied from the power
supply unit to the moving mechanism so that the pre-
determined interval of time in the second type of the
power supply state is longer than the predetermined
interval of time in a first type of the power supply
state where power is supplied from the power supply
unit to the moving mechanism.

9. The mobility vehicle according to claim 1, further
comprising a chargeable power supply unit which
supplies power to the moving mechanism,
wherein the device information includes information
about remaining power that can be supplied to the
moving mechanism by the power supply unit.

10.  A mobility vehicle maintenance system comprising:

the mobility vehicle according to any one of
claims 1 to 9; and
a server unit as the external device which has a
storage unit that stores data to be transmitted
to the mobility vehicle using the connection-type
communication, wherein the server unit trans-
mits the data stored in the storage unit to the
mobility vehicle upon receiving, from the mobility
vehicle, the establishment request for a connec-
tion using the connection-type communication,
wherein upon receiving predetermined data
transmitted from a particular terminal or the pre-
determined data input from a particular input de-
vice, the server unit stores data based on the
predetermined data in the storage unit as the
data to be transmitted.

11. A server unit comprising:

a storage unit which stores data to be transmit-
ted to a mobility vehicle using connection-type
communication; and
a server control unit which transmits the data
stored in the storage unit to the mobility vehicle
using the connection-type communication upon
receiving, from the mobility vehicle, an estab-
lishment request for establishing a connection
using the connection-type communication,
wherein upon receiving predetermined data
transmitted from a particular terminal or the pre-
determined data input from a particular input de-
vice, the server unit stores data based on the
predetermined data as the data to be transmit-
ted.
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