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(57) [Abstract]

[Problem] To notify the driver of a vehicle whether
the vehicle has been parked correctly in the
designated charging bay.

[Solution] A charging parking space for an electric
vehicle 1 is configured so that a power receiving
coupler 3, located on the front underside of the

electric vehicle 1, is positioned within the
acceptable range of movement of a power
transmitting coupler 10 on the charging device 9.
Two proximity sensors 17 that detect when the

electric vehicle 1 is parked are mounted on front
of the charging unit 9 at a predetermined interval
in the vehicle width direction and at a height

corresponding to detected components 16
provided on the front block 1a. The detection
range of the proximity sensors 17 is set to

activate when the electric vehicle 1 enters the
chargeable range in the lengthwise direction
(widthwise direction in the figure). When both
proximity sensors 17 are activated, the message

"Parking Position OK" is displayed on a display 18
and charging begins. If only one of the proximity
sensors 17 is activated, the message "Parking

Position NG" is displayed on the display 18.
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[Claims] 

[Claim 1] An automatic charging device, 
comprising: 
a detecting means for detecting whether a 

vehicle has been stopped such that a power 

receiving unit provided on the vehicle and a 
power supplying unit provided on a charger are 
in a position suitable for charging;  

a charging control means for beginning to charge 
the vehicle, upon determining that the vehicle 
has been parked in a state suitable for charging 

based on the detection results from the detecting 
means; and 
a notifying means for notifying a driver of the 
vehicle whether the vehicle has been correctly 

parked at a predetermined charging position, 
based on the detection results from the detecting 
means. 

[Claim 2] The automatic charging device 
according to claim 1, wherein the detecting 
means comprises a widthwise misalignment 

detecting means that detects widthwise 
misalignment of the vehicle. 
[Claim 3] The automatic charging device 
according to claim 2, wherein the widthwise 

misalignment detecting means comprises at 
least two proximity sensors that detect when the 
vehicle has approached within a predetermined 

distance, using two different locations on the 
vehicle as detection targets. 

[Claim 4] The automatic charging device 

according to any one of claims 1 to 3, wherein 
the notifying means is provided on the ground 
level. 
[Claim 5] The automatic charging device 

according to any one of claims 1 to 3, wherein 
the notifying means is provided inside the cabin 
of the vehicle. 

[Claim 6] The automatic charging device 
according to any one of claims 1 to 5, wherein 
the notifying means is a display means. 

[Detailed Description of the Invention] 
[0001] 
[Technical Field of the Invention] The present 
invention relates to an automatic charging device 

provided with a detecting means for detecting 
whether an electric vehicle has been correctly 
parked at a charging position. 

[0002] 
[Prior Art] This type of automatic charging device 
has been disclosed, for example, in JP S63-

87136 A and JP H01-79343 U. 
[0003] For example, in JP H01-79343 U, two 
grooves are formed along the approach leading 
to the charging position to guide the electric 

vehicle to the charging position. By dropping the 
tires into the grooves and driving the vehicle 
along them, the vehicle is positioned properly in 

the widthwise direction. When the vehicle 

reaches a predetermined position, a vehicle-side 
core coil and a ground-level core coil, both 
provided on the underside of the vehicle body, 

come into contact. Upon reaching the charging 

position, a sensor installed on the road surface 
detects a detected component on the underside 
of the vehicle body, and charging is initiated. 

[0004] 
[Problem to Be Solved by the Invention] However, 
in JP S63-87136 A, while the vehicle is positioned 

in the lengthwise direction by a parking block, 
positioning in the widthwise direction requires 
the driver to rely on their own judgment to park 
in the center of the garage. Furthermore, even if 

the driver intended to park by bumping the tires 
against the parking block, if the vehicle rolls back 
slightly due to the recoil upon contact with the 

block and is parked in that recoil position, the 
parking position might be unsuitable for charging. 
[0005] In the charging device disclosed in JP 

H01-79343 U, confirmation that the tires have 
dropped into the grooves can only be determined 
based on the impact of the vehicle body, and 
there are cases in which the vehicle comes to a 

stop without the tires dropping into the grooves. 
Also, if the grooves are shallow, the driver may 
not notice even if the tires ride up out of the 

grooves. Since widthwise positioning is achieved 
by guiding the tires into grooves formed on the 

ground level, the cost of constructing the grooves 

becomes a problem. 
[0006] Another problem is that even when the 
driver intended to stop for a charge, if the vehicle 
is not actually correctly positioned at the 

designated charging location, the vehicle may 
end up remaining uncharged. While some 
charging stations are equipped with a display 

device that indicates the charging status, these 
are not intended to indicate whether the parking 
position is correct, making it impossible or 

difficult for the driver inside the vehicle to 
confirm whether the parking position is correct. 
Even if the driver were to check the display to 
confirm whether charging was taking place, they 

would have to get out of the vehicle each time. 
Also, if charging is not occurring, it would be 
impossible for the user to determine whether this 

was due to the parking position. 
[0007] It is an object of the present invention to 
solve the problem described above by providing 

an automatic charging device that notifies the 
driver of a vehicle, while still inside the vehicle, 
whether the vehicle has been parked correctly in 
a designated charging bay. 

[0008] 
[Means for Solving the Problem] In order to solve 
the program described above, the invention 
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according to claim 1 is an automatic charging 
device, comprising: a detecting means for 

detecting whether a vehicle has been stopped 
such that a power receiving unit provided on the 
vehicle and a power supplying unit provided on a 

charger are in a position suitable for charging; a 

charging control means for beginning to charge 
the vehicle, upon determining that the vehicle 
has been parked in a state suitable for charging 

based on the detection results from the detecting 
means; and a notifying means for notifying a 
driver of the vehicle whether the vehicle has been 

correctly parked at a predetermined charging 
position, based on the detection results from the 
detecting means. 
[0009] The invention according to claim 2 is the 

automatic charging device according to claim 1, 
wherein the detecting means comprises a 
widthwise misalignment detecting means that 

detects widthwise misalignment of the vehicle. 
The invention according to claim 3 is the 
widthwise misalignment detecting means 

including at least two proximity sensors that 
detect when the vehicle has approached within a 
predetermined distance, using two different 
locations on the vehicle as detection targets. 

[0010] The invention according to claim 4 is the 
automatic charging device according to any one 
of claims 1 to 3, wherein the notifying means is 

provided on the ground level. The invention 
according to claim 5 is the automatic charging 

device according to any one of claims 1 to 3, 

wherein the notifying means is provided inside 
the cabin of the vehicle. 
[0011] The invention according to claim 6 is the 
automatic charging device according to any one 

of claims 1 to 5, wherein the notifying means is 
a display means. Therefore, in the invention 
described in claim 1, the detecting means detects 

whether the vehicle has been parked so that the 
power receiving unit provided on the vehicle and 
the power supplying unit provided on the charger 

are in a position suitable for charging. If the 
charging control means determines that the 
vehicle has been correctly parked in a state 
suitable for charging based on the detection 

results, charging of the vehicle begins. At this 
time, information regarding whether the vehicle 
has been parked correctly in the designated 

charging position, based on the detection results 
from the detecting means, is provided to the 
driver of the vehicle by the notifying means. For 

example, if the parking orientation of the vehicle 
is unsuitable for charging, information indicating 
that the parking orientation is unsuitable is 
provided to the driver via the notifying means, 

prompting the driver to reposition the vehicle. In 
this way, the vehicle is kept from being left 
unattended without being charged. 

[0012] In the invention according to claim 2, 
widthwise misalignment of the vehicle during 

parking is detected by a widthwise misalignment 
detecting means. Therefore, if the vehicle is 
parked with widthwise misalignment and its 

parking position is unsuitable for charging, the 

driver is notified of this via the notifying means. 
[0013] In the invention according to claim 3, 
whether the vehicle has been parked without 

widthwise misalignment is detected based on the 
detection results from at least two proximity 
detectors that detect two different locations on 

the parked vehicle to determine if the vehicle has 
approached within a predetermined distance. 
Since at least two proximity detectors are used, 
each targeting a different location on the vehicle, 

the system detects whether the vehicle is parked 
in a manner unsuitable for charging if it is parked 
at an angle that makes charging impossible. 

[0014] In the invention according to claim 4, 
since the notifying means is provided on the 
ground level, it can be used by different vehicles. 

In the invention according to claim 5, since the 
notifying means is provided inside the vehicle 
cabin, information is reliably conveyed to the 
driver. For example, when information is 

displayed, it always appears within the driver’s 
field of view regardless of the vehicle’s 
orientation when parked, and if the information 

is conveyed via audio, it is reliably communicated 
to the driver inside the vehicle. 

[0015] In the invention according to claim 6, 

since the information is displayed by a display 
means, it is reliably visible to the driver and is 
not missed due to noise. 
[0016] 

[Embodiments of the Invention] Embodiments of 
the present invention will now be described with 
reference to FIG. 1 to FIG. 4. As shown in FIG. 1, 

FIG. 2, and FIG. 4, a power receiving coupler 3 
for charging the battery 2 (shown in FIG. 4) is 
provided on the front bottom surface of the 

electric vehicle 1. This power receiving coupler 3 
comprises a power receiving core 4 and a power 
receiving electromagnetic coil 5 provided on the 
underside of the vehicle. The interior of the 

power receiving electromagnetic coil 5 forms a 
substantially elliptical space 5a (see FIG. 1). In 
addition, the electric vehicle 1 is provided with a 

vehicle-mounted wireless transceiver B1. 
[0017] The garage 6 in which the electric vehicle 
1 is parked is provided with a pair of wheel blocks 

8 to restrict the position of the vehicle wheels 
(front wheels) 7. A ground-level charging device 
9 is installed in front of the wheel blocks 8 (on 
the right side in FIG. 4). 

[0018] The ground-level charging device 9 is 
configured so that a power transmitting coupler 
10, which transmits power to a power receiving 
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coupler 3, is mounted at the end of a support arm 
11. The support arm 11 is movable in the 

widthwise direction (X-direction) of the vehicle 
(the vertical direction shown in FIG. 1) and the 
up-down direction (Z-direction) via a moving 

mechanism (not shown) driven by an actuator 12 

(shown in FIG. 5) and is also rotatable with a 
range of 90° around its base end. Except during 
charging, the support arm 11 is stored inside a 

housing 9a rotated 90° from the extended state 
shown in FIG. 4. 
[0019] The power transmitting coupler 10 

comprises a power transmitting core 13 and a 
power transmitting electromagnetic coil 14 
disposed on its upper surface. This power 
transmitting electromagnetic coil 14 is sized so 

that it can be housed within the space 5a of the 
power receiving electromagnetic coil 5 in a non-
contact state separated by a slight gap, and 

charging of the electric vehicle 1 is performed 
with the power transmitting electromagnetic coil 
14, which is in the charging position when the 

support arm 11 is extended, housed within the 
space 5a of the power receiving electromagnetic 
coil 5. 
[0020] Since the support arm 11 is movable in 

the widthwise direction (X-direction) of the 
vehicle, the parking area for charging the electric 
vehicle 1 is wide enough to allow for a slight (300 

to 400 mm) offset in the widthwise direction of 
the vehicle. Charging is possible as long as the 

vehicle is parked so that the wheels 7 do not 

protrude beyond the two lane lines 15 drawn on 
the parking surface. The wheel blocks 8 are 
positioned so that, when the vehicle is parked 
with the wheels 7 against the wheel blocks 8, the 

power receiving coupler 3 is aligned directly 
opposite the power transmitting coupler 10, 
which has been moved into the charging position. 

During charging, the vehicle is parked with the 
wheels 7 against the wheel blocks 8. 
[0021] A detected component 16 with a 

predetermined length in the widthwise direction 
of the vehicle is provided on the front surface of 
the front bumper 1a of the electric vehicle 1, and 
two proximity sensors 17, spaced apart at a 

predetermined interval in the widthwise direction, 
are provided on the ground-level charging device 
9 at a height corresponding to this detected 

component 16. 
[0022] The proximity sensors 17 are configured 
so that their detection range (detection distance) 

allows them to detect the detected component 
16 when the power receiving coupler 3 and the 
power transmitting coupler 10 at the tip of the 
support arm 11 when extended are aligned in the 

lengthwise direction. In other words, as shown in 
FIG. 3 (a), when the vehicle is parked in a 
straight orientation between the parking lines 15, 

if the power-receiving coupler 3 is positioned in 
a charging-suitable position in the lengthwise 

direction, the proximity sensors 17 are 
configured to detect the detected component 16 
provided on the front surface of the front bumper 

1a. As a result, the proximity sensors 17 detect 

whether the electric vehicle 1 has been parked in 
the lengthwise direction at a position where 
charging can be performed. Therefore, when the 

electric vehicle 1, which has been parked straight 
between the parking lines 15, has its wheels 7 
against the wheel blocks 8, the proximity sensors 

17 are activated. 
[0023] Because charging cannot be performed 
when the electric vehicle 1 is parked with its 
wheels 7 extending outside of the parking lines 

15, the detected component 16 fixed to the front 
bumper 1a is adjusted to a length in the 
widthwise direction so that the proximity sensors 

17 do not activate even if the vehicle is parked 
straight. In other words, as shown in FIG. 3 (c), 
when the vehicle is parked with a widthwise 

misalignment that prevents charging (that is, 
when it extends outside of the parking lines 15), 
the detected component 16 is designed to move 
out of the detection range of the proximity sensor 

17 on the opposite side of the misalignment. 
[0024] Thus, it is determined that the electric 
vehicle 1 is parked in a position at which charging 

can be performed in the widthwise direction of 
the vehicle when neither of the two proximity 

sensors 17 is deactivated. The power supply 

coupler 10 is fixed to a support plate 11a that 
pivots within a small angular range (a few 
degrees) in the horizontal plane at the tip of the 
support arm 11. In order to make charging 

possible even when the vehicle body is slightly 
misaligned, the detection range of the proximity 
sensors 17 is set in the present embodiment so 

that charging can be performed even at a 
misalignment of approximately 2 to 3 degrees. 
[0025] The ground-level charging device 9 is 

equipped with a display 18 to notify the driver of 
the electric vehicle 1, who is inside the vehicle 
cabin, via text display of the parking position and 
whether the parking alignment is correct. In 

addition, the ground-level charging device 9 is 
equipped with a ground-level wireless 
transceiver B2 for communicating with vehicle-

mounted wireless transceiver B1 and a control 
panel 19 for performing specified operations, 
such as suspending charging and setting 

specified conditions. A display device (including 
instruments) not shown in the drawings is also 
provided to display the charging status. 
[0026] In order to ensure that charging in the 

garage 6 is permitted only for pre-registered 
electric vehicles 1, each electric vehicle 1 is 
assigned an ID identification number, and when 

IPR2026-00379 
Tesla EX1005 Page 5



(5)                                              JP H09-182212 A 
 

the gearshift is moved to the park (P), an ID 
identification signal is transmitted from the 

vehicle-mounted wireless transceiver B1. The 
ground-level charging device 9 is configured to 
initiate the predetermined charging operation 

only when it receives signals including a 

registered ID identification number via the 
ground-level wireless transceiver B2. 
[0027] Next, the electrical configuration of this 

automatic charging system will be described. As 
shown in FIG. 5, the controller 20, which governs 
operational control of the ground-level charging 

device 9, is equipped with a memory 21. The 
memory 21 stores the ID identification numbers 
of electric vehicles 1 that have been pre-
registered for charging, and the controller 20 is 

configured to initiate the predetermined charging 
operation described below only when an ID 
identification number received via the ground-

level wireless transceiver B2 matches an ID 
identification number stored in the memory 21. 
The memory 21 also includes a storage area for 

storing the X-axis position coordinates of the 
power receiving coupler 3, which are determined 
in the position search described below, in order 
to guide the power transmitting coupler 10 to a 

position directly opposite and directly below the 
power receiving coupler 3. 
[0028] The controller 20 is connected to the 

actuator 12, the two proximity sensors 17, 17, 
the ground-level wireless transceiver B2, the 

display 18, and the control panel 19. The 

actuator 12 includes three motors that drive the 
support arm 11 in each direction (the X-direction, 
Z-direction, and rotational direction), and an 
encoder 22 is connected to the motor in actuator 

12 that controls X-direction movement. 
Detection signals from this encoder 22 are 
outputted to the controller 20. 

[0029] In addition, a power supply device 23 is 
connected to the controller 20. The power supply 
device 23 includes a power supply circuit 24 

connected to the power transmitting 
electromagnetic coil 14, a current detecting 
circuit 25 that detects the current value supplied 
from the power supply circuit 24 to the power 

transmitting electromagnetic coil 14, and a 
determination circuit 26 that determines whether 
the current value flowing through the power 

transmitting electromagnetic coil 14, as detected 
by the current detecting circuit 25, is equal to or 
greater than a preset reference value IO. 

[0030] The power supply circuit 24 includes a 
charging power supply circuit 27 for supplying a 
charging alternating current I1, and a position 
detecting power supply circuit 28 for supplying 

position detecting alternating current I2 (I1 > I2) 
for detecting the position of the power receiving 
coupler 3. The controller 20 selects power supply 

circuit 27 or power supply circuit 28 to select 
either alternating current I1 or alternating 

current I2 for supply to the power transmitting 
electromagnetic coil 14. 
[0031] The determination circuit 26 is configured 

to be driven only during the position detecting 

operation and outputs an H-level signal to the 
controller 20 as a determination signal when the 
current value IRMS detected by the current 

detecting circuit 25 is equal to or greater than 
the reference value IO, and an L-level signal when 
the current value is less than the reference value 

IO. 
[0032] Next, the operation of the automatic 
charging system will be explained. When the 
electric vehicle 1 is not parked in the garage 6, 

the support arm 11 is in the retracted position. 
When parking an electric vehicle 1 in garage 6 for 
charging, the driver moves the vehicle forward 

while maneuvering to ensure that the wheels 7 
do not extend beyond the two lane lines 15 and 
stops the vehicle when the front wheels 7 come 

into contact with the wheel blocks 8. When 
parking an electric vehicle 1 in the garage 6, the 
proximity sensors 17 are activated before the 
electric vehicle 1 enters the parking space. The 

proximity sensors 17 are turned on, for example, 
based on a parking standby signal outputted 
from a detector (not shown) upon the approach 

of an electric vehicle 1 or transmitted from the 
vehicle-mounted wireless transceiver B1. 

[0033] For example, as shown in FIG. 3 (a), if an 

electric vehicle 1 is parked straight in the parking 
space, the two proximity sensors 17 both detect 
the detected component 16 on the front bumper 
1a and are activated. If the vehicle body is 

slightly misaligned at this time, the detected 
component 16 will be detected by the two 
proximity sensors 17 as long as the misalignment 

is within the range that allows for charging. 
[0034] After the vehicle comes to a stop and the 
driver moves the gearshift to park (P), the 

vehicle-mounted wireless transceiver B1 
transmits a P range signal, an ID identification 
signal including an ID identification number for 
identifying the electric vehicle 1, and a charging 

information signal indicating the charge status of 
the battery 2. 
[0035] When the P range signal is received and 

both proximity sensors 17 are activated, the 
controller 20 determines that the electric vehicle 
1 has been parked in the parking space with the 

vehicle body positioned within the permissible 
misalignment range for charging and displays the 
message "Parking Position OK" on the display 18. 
In this way, the driver recognizes that the vehicle 

has been parked correctly and is ready for 
charging. 
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[0036] However, as shown in FIG. 3 (b), if the 
electric vehicle 1 has been parked between the 

two lane lines 15 but at an angle that prevents 
charging, the left side proximity sensor 17 does 
not activate because the detected component 16 

falls outside the detection range of the left side 

proximity sensor 17 in the figure. 
[0037] Also, as shown in FIG. 3 (c), if the electric 
vehicle 1 is parked in a nearly straight alignment 

but extends beyond the two lane lines 15, the 
detected component 16 moves out of the 
detection range of the left side proximity sensor 

17 in the figure in the direction of the widthwise 
direction of the vehicle, so the left side proximity 
sensor 17 does not activate. 
[0038] When the vehicle is parked in a position 

that makes charging not possible, either one of 
the proximity sensors 17 will not be activated or 
neither of the two proximity sensors 17 will be 

activated. For example, even if the driver intends 
to park straight between the two lane lines 15, if 
the vehicle body moves back slightly due to the 

recoil from the wheels 7 hitting the wheel blocks 
8 and is parked in that position, neither proximity 
sensor 17 will be activated. 
[0039] Thus, if either of the two proximity 

sensors 17 does not activate, the message 
“Parking Position NG” will appear on the display 
18 when the gearshift is moved to P. Once this 

message is seen, the driver will realize that the 
parking position is inappropriate and will re-

position the vehicle. 

[0040] If both proximity sensors 17 are activated 
when a P range signal is received, the controller 
20 determines, based on the ID identification 
signal received via the ground-level wireless 

transceiver B2 in addition to the P range signal, 
whether the parked electric vehicle 1 is a vehicle 
that has been pre-registered for charging. The 

controller 20 initiates the predetermined 
charging operation only if the charging 
information signal indicates that charging is 

necessary and the vehicle is a pre-registered 
vehicle. If no signal is received from either of the 
two proximity sensors 17 when the vehicle has 
been parked, a message indicating that parking 

must be repeated is displayed on the display 18, 
and the charging operation is not initiated. 
[0041] If the conditions for starting the charging 

operation are met, the charging operation 
controlled by controller 20 begins, and the power 
receiving coupler 3 is positioned near the power 

transmitting coupler 10. First, the support arm 
11, which is in the retracted state, is rotated to 
the extended state. Next, the controller 20 
selects the position detecting power supply 

circuit 28 in the power supply circuit 24, and 
alternating current I2 for position detection is 
supplied to the power transmitting 

electromagnetic coil 14. Then, the support arm 
11 moves in the X direction (the widthwise 

direction of the vehicle) from its extended 
position toward the opposite end, and the 
position of the power receiving coupler 3 is 

detected using the electromagnetic induction 

effect caused by the alternating current I2 (= 
IRMS) flowing through the power transmitting 
coupler 10. 

[0042] As the power transmitting 
electromagnetic coil 14 moves in the X direction, 
the current value IRMS flowing through the power 

transmitting electromagnetic coil 14 is detected 
by the current detecting circuit 25. As the power 
transmitting electromagnetic coil 14 approaches 
the power receiving electromagnetic coil 5, an 

induced electromotive force is generated in the 
power receiving electromagnetic coil 5 due to 
electromagnetic induction, and the current value 

IRMS of the power transmitting electromagnetic 
coil 14 decreases due to the back-EMF induced 
by this electromotive force. 

[0043] The determination circuit 26 outputs a H 
level signal to the controller 20 if the current 
value IRMS is equal to or greater than the 
reference value IO, and outputs a L level signal if 

the current value is less than the reference value 
IO. The controller 20 calculates the X-coordinates 
x1, x2 of the support arm 11 at the falling and 

rising edges of the signal input from 
determination circuit 26, based on detection 

signals from the encoder 22, and determines the 

midpoint position of coordinates x1 and x2 as the 
position xA for the power receiving coupler 3. The 
support arm 11 is then moved back to position 
xA. As a result, the power transmitting 

electromagnetic coil 14 is positioned directly 
opposite the space 5a of the power receiving side 
electromagnetic coil 5. 

[0044] Next, the support arm 11 is raised to a 
predetermined position, and the power receiving 
electromagnetic coil 14 is placed in the space 5a 

of the power receiving side electromagnetic coil 
5 in a non-contact state relative to the power 
receiving electromagnetic coil 5, and the two 
couplers 3, 10 are coupled. Then, the controller 

20 switches to the charging power supply circuit 
27, and charging current I1 is supplied to the 
power transmitting electromagnetic coil 14. As a 

result, electromagnetic induction caused by the 
alternating current I1 flowing through the power 
transmitting electromagnetic coil 14 generates 

an induced electromotive force in the power 
receiving electromagnetic coil 5, and the battery 
2 is charged by this induced electromotive force. 
[0045] At this time, current detection 

information (charging information) from a 
detector detecting the charging current on the 
electric vehicle 1 side is transmitted wirelessly to 
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the ground-level charging device 9. If no 
charging current is detected despite charging 

having been started by the charging device 9, the 
power supply circuit 27 is turned off, and a 
message indicating that parking must be 

repeated is displayed on the display 18. If a 

charging current is detected, charging continues 
as usual. A direct current is also supplied to the 
battery 2 via a rectifier circuit (not shown) 

connected between the power receiving coupler 
3 and the battery 2, and the power supply circuit 
27 controls the current value so that the charging 

current to the battery 2 remains at a constant 
value. 
[0046] During charging, the charging status of 
the battery 2 is monitored by the controller 20 

based on charging information transmitted 
wirelessly from the electric vehicle 1, and when 
the battery 2 has been fully charged, the power 

supply circuit 27 is turned off to stop charging. 
The support arm 11 is then retracted into the 
housing 9a via a predetermined path, thus 

completing the charging operation for the electric 
vehicle 1. 
[0047] The embodiment described in detail 
above provides the following benefits. 

(a) Detection results from the proximity sensors 
17, which detect whether an electric vehicle 1 is 
parked for the purpose of charging the vehicle 1, 

are used to provide the driver with information 
regarding whether the electric vehicle 1 has been 

correctly parked within a predetermined parking 

range via a message displayed on a display 18. 
This prevents situations in which, for example, 
the vehicle is left unattended without being 
charged because the parking position is 

unsuitable for charging, even though the driver 
intended to charge the vehicle. 
[0048] (b) By using two proximity sensors 17, 

each targeting a different location on the body of 
the electric vehicle 1, the system detects 
misalignment relative to the widthwise direction 

of the vehicle. As a result, even if the vehicle is 
parked in a position that is misaligned in the 
widthwise direction relative to the charging 
parking space, the driver can promptly reposition 

the vehicle after viewing the message displayed 
on the display 18. Thus, even if the parking 
position is misaligned in the widthwise direction 

of the vehicle, it is possible to prevent the vehicle 
from being left unattended without charging. 
[0049] (c) Since two proximity sensors 17 are 

used to detect widthwise misalignment of the 
vehicle body, with each sensor targeting a 
different location on the body of the electric 
vehicle 1, angled parking can be detected in the 

same manner as widthwise misalignment. Thus, 
in the case of angled parking, the driver can 
promptly re-park the vehicle upon seeing the 

indication on the display 18 that the parking 
position is unsuitable for charging. This makes it 

possible to prevent the vehicle from being left 
unattended without being charged. 
[0050] (d) Since a display 18 that notifies the 

driver of the suitability of the parking position 

and orientation is provided on the charging 
device 9, a single display 18 can be shared by a 
plurality of pre-registered vehicles in the garage 

11. 
[0051] (e) Since the method used to notify the 
driver of the suitability of the parking position 

and orientation uses messages displayed on the 
display 18, there is no risk of the driver missing 
the information due to noise, as might occur if 
the information were conveyed via audio such as 

a voice prompt, and so information can be 
conveyed to the driver more reliably. 
[0052] The present invention is not limited to the 

embodiment described above and may be 
configured, for example, in the following ways 
without departing from the scope of the invention. 

(1) As shown in FIG. 6, the display means may 
be provided inside the cabin of the electric 
vehicle 1. In this figure, indicator lights 32 are 
provided on the instrument panel 31, and 

information indicating whether the vehicle has 
been correctly parked at the charging position is 
conveyed to the driver by illuminating indicator 

lights 32. Because the notifying means is 
provided inside the cabin of the vehicle in this 

this configuration, information can be reliably 

conveyed to the driver. For example, when the 
power receiving coupler is provided toward the 
rear of the vehicle body and the vehicle is backed 
into a parking space during charging, information 

can always be displayed within the driver’s field 
of view regardless of the direction (orientation) 
of the vehicle during parking. Information 

regarding charging, such as the charging status, 
can also be indicated by illuminating different 
indicator lights 33. 

[0053] In addition, as shown in FIG. 7, a display 
34 may be provided in the cabin of the vehicle, 
and the driver may be notified whether the 
parking position and orientation are correct by 

displaying a message on the display 34. If the 
driver understands what information is being 
conveyed, the driver may be notified, for 

example, by changes in the lighting patterns of 
the indicator lights (for example, differences in 
the colors of the indicator lights or lighting 

patterns such as steady illumination or flashing). 
A warning light may also be configured to light 
up only when the parking position is unsuitable 
for charging. 

[0054] (2) A sound generator may be provided 
to notify the driver of information using audio 
such as voice prompts. For example, a speaker 
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may be provided on the ground-level charging 
device 9 to generate a voice from the speaker 

that notifies the driver of whether the parking 
position and orientation of the vehicle are correct. 
Alternatively, instead of the indicator lights 32 

shown in FIG. 6 or the display 34 shown in FIG. 

7, a speaker may be installed inside the cabin of 
the electric vehicle 1 to provide the driver with 
information via audio. Even if the notification 

method is audio, information is still being 
conveyed to the driver, which prevents a 
situation in which the vehicle is left unattended 

without being charged. When the configuration 
uses a speaker inside the cabin of the vehicle to 
provide information, situations can be avoided in 
which information cannot be heard due to 

external noise (such as engine noise), thus 
ensuring more reliable notification. This 
configuration is not limited to voice prompts and 

may use, for example, notification sounds such 
as buzzers or chimes. In this case, information 
can be distinguished by using intermittent 

sounds or by changing the type of sound 
generated. In addition, sound may be emitted 
only in case of misaligned parking. Of course, 
visual indications via a display or indicator lights 

can also be combined with audible alerts. 
[0055] (3) The detection method for detecting 
widthwise misalignment is not limited to the 

embodiment described above. For example, as 
shown in FIG. 8, instead of two proximity sensors 

17, a single sensor 35 consisting of a light 

emitter and a light receiver may be provided to 
detect widthwise misalignment by detecting light 
reflected from a reflector 36 mounted on the 
front bumper 1a. In this configuration, the width 

of the reflector 36 is set to match the suitable 
parking range in the widthwise direction of the 
vehicle so that reflected light does not enter the 

detector 35 when the wheels 7 extend beyond 
the lane lines 15. In this configuration, when the 
vehicle is parked at an angle, the reflected light 

from the reflector 36 does not enter the detector 
35. Thus, a single detector 35 can be used to 
detect both widthwise misalignment and angled 
parking. 

[0056] (4) In addition to indicating whether or 
not the parking orientation is correct, the device 
may also indicate the direction of misalignment 

when the parking orientation is unsuitable. For 
example, the system may indicate "front-to-rear 
misalignment," "widthwise misalignment" 

(specifically, "right misalignment" and "left 
misalignment"), and "angled misalignment" 
(specifically, "angled to the right" and "angled to 
the left"). In this case, a visual display and/or an 

audible alert may be provided for notification 
purposes. For example, the direction of 
misalignment may be displayed as a message on 

the display 18, or indicator lights may be 
arranged to the left and right as seen by the 

driver, enabling the driver to determine whether 
the misalignment is left or right misalignment 
based on how the left and right indicator lights 

are lit up (for example, the non-protruding side 

may be indicated by a blue light, and the 
protruding side by a red light). 
[0057] (5) The proximity sensors may be 

arranged on both sides of the parking area of the 
electric vehicle 1 in the widthwise direction of the 
vehicle, and a detected component may be 

provided on each side of the body of the electric 
vehicle 1, so that advancement into the parking 
space by the electric vehicle 1 (positional 
misalignment in the lengthwise direction) and 

misalignment in the widthwise direction of the 
vehicle are detected by two proximity sensors 
that detect the sides of the body. This 

configuration also allows for the detection of 
lengthwise positional misalignment that prevents 
charging in addition to widthwise positional 

misalignment and angled parking. 
[0058] (6) Three or more detectors, such as 
proximity sensors, may be provided. Increasing 
the number of detectors allows for more precise 

detection. 
(7) While the embodiment described above 
detected misalignment in the widthwise direction 

of the vehicle, in an automatic charging system 
that detects only misalignment in the lengthwise 

direction, notifying means such as a display, 

indicator lights, or a speaker may be provided to 
notify the driver of the suitability of the parking 
position based on detection signals from the 
detectors. For example, notifying means may be 

provided in the automatic charging system 
disclosed in JP S63-87136 A or JP H01-79343 U, 
etc., utilizing detection signals from the detectors 

originally installed to detect the entry of a vehicle 
for the purpose of initiating automatic charging, 
to notify the driver of the vehicle of the 

appropriateness of the parking position in the 
lengthwise direction. In this case, the 
configuration shown in FIG. 6 or FIG. 7 may be 
adopted. 

[0059] (8) The detectors used to detect vehicle 
misalignment are not limited to optical or 
electromagnetic proximity sensors. For example, 

ultrasonic sensors may be used.  
(9) A configuration may be adopted in which the 
detectors are provided on the vehicle and the 

detected components are provided on the 
charger. For example, detectors may be 
embedded in the bumper. 
[0060] (10) The detected components may be 

integrated with the bumper, for example, by 
embedding them in the front bumper 1a or by 
painting the bumper with paint mixed with a 
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detected substance. This configuration improves 
the appearance of the vehicle body. 

[0061] (11) The application of the present 
invention is not limited to the automatic charging 
system provided in a garage 6. For example, it 

may be installed at a commercial charging 

station. 
(12) The present invention may also be adopted 
in an automatic charging system that uses a 

contact-type charging method, in which the 
electrodes on both the vehicle and the charger 
are brought into contact, rather than a charging 

method utilizing electromagnetic induction. 
[0062] The following is an invention not disclosed 
in the claims section but grasped from the 
embodiments, along with its effects. 

(A) In any one of claims 1 to 6, the charger is 
provided with a position detecting means capable 
of detecting the position of the power receiving 

unit on the vehicle, and a power supply unit is 
configured to be movable in the widthwise 
direction of the vehicle so as to position the 

power supply unit relative to the power receiving 
unit detected by the position detecting means in 
a manner that allows for charging. 
In this configuration, if the vehicle is outside of 

the range of movement of the power supply unit 
in the widthwise direction of the vehicle, the 
notifying means can notify the driver inside the 

vehicle that stopping the vehicle in the current 
position in the widthwise direction is unsuitable 

for charging. 

[0063] 
[Effects of the Invention] 
As explained in detail above, in the invention 
according to claim 1, a notifying means is 

provided that notifies the driver of whether the 
vehicle has been correctly parked at a 
predetermined charging position, based on the 

detection results from a detecting means that 
detects whether the vehicle has come to an 
appropriate stop in order to initiate charging. As 

a result, this system can prevent the vehicle from 
being left uncharged due to an inappropriate 
parking location after the driver has stopped the 
vehicle with the intention of charging the vehicle. 

[0064] In the invention according to claim 2, the 
detecting means comprises a widthwise 
misalignment detecting means that detects 

widthwise misalignment of the vehicle. As a 
result, when the vehicle has been stopped 
inappropriately in the widthwise direction of the 

vehicle, the system can alert the driver that the 
vehicle has been parked inappropriately. 
[0065] In the invention according to claim 3, the 
widthwise misalignment detecting means 

comprises at least two proximity sensors that 
detect when the vehicle has approached within a 
predetermined distance of a predetermined 

reference position, using two different locations 
on the vehicle as detection targets. As a result, 

the system can detect not only widthwise 
misalignment but also improper angled parking. 
[0066] In the invention according to claim 4, the 

notifying means is provided on the ground level. 

As a result, the notifying means can be used by 
multiple vehicles. In the invention according to 
claim 5, the notifying means is provided inside 

the cabin of the vehicle. As a result, the notifying 
means can reliably convey information to the 
driver. For example, if an alert is displayed 

visually, the information is guaranteed to appear 
within the driver’s field of view regardless of the 
vehicle’s orientation when stopped. Similarly, if 
the alert is delivered as an audio signal, the 

information is reliably conveyed to the driver 
inside the vehicle. 
[0067] In the invention according to claim 6, the 

display means is configured to display 
information. As a result, there is no need to 
worry about missing information due to noise, 

and the information can be reliably conveyed to 
the driver through visual cues. 
[Brief Description of the Drawings] 
[FIG. 1] FIG. 1 is a plan view of the automatic 

charging system. 
[FIG. 2] FIG. 2 is a side view of the automatic 
charging system. 

[FIG. 3] FIG. 3 are plan views showing different 
parking positions of the electric vehicle. 

[FIG. 4] FIG. 4 is a perspective view of the 

automatic charging system. 
[FIG. 5] FIG. 5 is a block diagram of the 
automatic charging system. 
[FIG. 6] FIG. 6 is a front view of the display in 

another embodiment. 
[FIG. 7] FIG. 7 is a front view of another 
embodiment different from the one in FIG. 6. 

[FIG. 8] FIG. 8 is a plan view of the automatic 
charging system in another embodiment. 
[Reference Numbers] 

1: Electric vehicle 
3: Power receiving coupler serving as the power 
receiving unit 
9: Charging device serving as the charger 

10: Power transmitting coupler serving as the 
power supplying unit 
16: Detected component constituting a portion 

of the detecting means 
17: Proximity sensor constituting a portion of 
the detecting means and serving as a widthwise 

misalignment detecting means and a proximity 
detector 
18: Display constituting the notifying means 
and the display means 

20: Controller constituting a portion of the 
charging control means and the notifying means 
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23: Power supply device constituting a portion 
of the charging control means 

32: Indicator lights constituting a portion of the 
notifying means and the display means 
34: Display constituting a portion of the 

notifying means and the display means 

35: Sensor constituting a portion of the 
detecting means 

36: Reflector constituting a portion of the 
detecting means 
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[FIG. 6] 
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