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(54) A door stop system

(57) A vehicle door stop system for preventing the
door (1) being damaged opening it into an object and/or
preventing the object being damaged comprises a control
unit, a detecting device and a braking device. The de-
tecting device is arranged in the rear side view mirror (2).
A method for preventing a door (1, 3) of a vehicle hitting
an object or a moving object hitting the door when open-
ing of the door comprises monitoring the swing path

space of a door with a sensor arranged on the vehicle,
monitoring the space outside the swing path space of the
door for detecting moving objects with a sensor, calcu-
lating the speed and direction of moving objects outside
the swing path space of the door, and braking the opening
of the vehicle door when a moving object is travelling
towards the swing path space of the door for intervening
a collision.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a vehicle door
stop system for preventing the door being damaged
opening it into an object and/or preventing the object be-
ing damaged, comprising a control unit, a detecting de-
vice and a braking device. The invention also relates to
a method for preventing a door of a vehicle hitting an
object.

TECHNICAL BACKGROUND

[0002] Many devices have been proposed for an ap-
paratus to sense an object and prevent a vehicle door
from being opened and hitting into that object which may
cause damage to the door or the object getting hit. How-
ever, these devices are limited in their functionality and
do not function as effectively as sometimes desired.
[0003] In US 2006/0033612 A1 there is disclosed an
improved and universal device to prevent a vehicle door
from being damaged by sensing an object and preventing
a vehicle door from being opened and contacting the
sensed obstruction. The invention disclosed in said doc-
ument consists of a proximity sensor attached to the edge
or part of the door that leads the outward door swing, and
would be very close to the first part to come in contact
with any surface within the arc of the opening door. The
sensor would be connected to a simple electronic control
box or relay that will convert the sensor signal into electric
power that will activate a device located in the hinge area
of the door, which engages a lock to stop the outward
swing or opening of the door. It may consist of a gear
engaging or a pin engaging device, a friction device, or
a hydraulic stop, and may be activated by a solenoid or
electric motor. The device may have a positive stop fol-
lowed by a spring or hydraulic cushion which would pre-
vent any jarring effects by a quick stop of the door. Many
override parameters may be built into the system. The
entire operation can be temporarily overridden to prevent
an inappropriate sensor signal from a person opening
the door from the outside, may be turned on and off as
desired, and shut down in the event of an accident.

SUMMARY OF THE INVENTION

[0004] The object of the present invention is to provide
an improved door stop system. This object is achieved
with a door stop system as set forth in the appended
claims.
[0005] According to an aspect of the present invention
a vehicle door stop system for preventing the door from
being damaged opening it into an object and/or prevent-
ing the object being damaged, comprises a control unit,
a detecting device and a braking device. The detecting
device is arranged in the rear side view mirror. Compared
to prior where the sensors are arranged on the door side

exterior, the sensors being placed in the rear side view
mirror will protect them from getting dirty. The function
of the sensors in the prior art solution is degraded when
dirty. Also, from a design standpoint the placing of sen-
sors on the door side exterior is generally not desirable.
The braking device is in this context a braking device for
the vehicle door such that it brakes the swing of the ve-
hicle door. Also, braking could in this context be holding
or locking the vehicle door in a specific position.
[0006] According to another aspect of the present in-
vention the detecting device is a camera or a radar de-
vice. Using this allows for relaying distance and size of
an object in the swing path of a vehicle door, thus further
allowing for predetermining the stopping position and trig-
gering of the door stop mechanism or brake. Also, using
a radar device or a camera allows for stopping the door
swing if a moving object outside the vehicle such as a
car or cyclist is sensed entering the swing path the side
door is about to take. A camera or a radar further has a
much larger field of vision which allows for a control sys-
tem for  instance to brake the opening of a door relatively
soft since an object could be discovered much earlier
than in a system having traditional sensors. Also, be-
cause of the larger field of vision only one camera or
radar is required on each side of the vehicle rather than
a whole set of sensor for each vehicle door.
[0007] According to a further aspect of the present in-
vention the detecting device is a lane keeping / park assist
camera or radar device. Those vehicles already
equipped with a lane keeping / park assist camera or
radar device thus only needs a braking device and a con-
trol algorithm for this.
[0008] An audio generator is according to yet another
aspect of the present invention connected to the control
unit. For instance, it could be a simple alarm sounding
to alert the user when the door is about to be opened and
there is risk of hitting an object in the door swing path or
about to enter the swing path.
[0009] According to an additional aspect of the present
invention the braking device comprises a solenoid. Alter-
natively, the braking device comprises an electric motor.
[0010] According to yet an additional aspect of the
present invention a braking device is arranged for each
door on the same side of the vehicle as the detecting
device. Preferably, there is a braking device for all doors
and a detecting device on each side of the vehicle.
[0011] According to a further aspect of the present in-
vention the control unit is arranged to control the maxi-
mum opening of all doors on one side of the vehicle using
the signals from the detecting device on said side of the
vehicle. If, for instance, the front door on one side is
opened, the other doors on the same side will be allowed
to be opened as much as the front door, unless some
object is detected in the swing paths of these other doors
before  the opening of the front door (normally, there is
only one additional door, i.e. at the most two doors on
each side).
[0012] According to the present invention a method is
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also provided for preventing a door of a vehicle hitting an
object or a moving object hitting the door when opening
of the door. The method comprises monitoring the swing
path space of a door with a sensor arranged on the ve-
hicle, monitoring the space outside the swing path space
of the door for detecting moving objects with a sensor,
calculating the speed and direction of moving objects out-
side the swing path space of the door, and braking the
opening of the vehicle door when a moving object is trav-
elling towards the swing path space of the door for inter-
vening a collision. Prior art solutions only consider ob-
jects present in the swing path of the vehicle door, where-
as the solution of the present invention also considers
moving objects not immediately present in the swing path
but travelling towards the swing path of the vehicle door.
[0013] Preferably the monitoring is carried out using a
camera or a radar since they have a better detection
range than standard sensors.
[0014] Also, according to a further aspect of the inven-
tive method, the braking of a door is combined with an
acoustic signal inside the passenger compartment. As
an alternative, the signal could be visual, e.g. an indicator
lamp. Also, this signal, visual and/or acoustic could be
made to alert the person just upon touching the vehicle
door handle in the passenger compartment, i.e. the door
would not have to be open to activate the system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The invention will now be further described with
the reference to the drawings in which figure 1 shows a
part of the side of a car.

DETAILED DESCRIPTION OF THE INVENTION

[0016] Figure 1 shows a part of a vehicle side with a
front door 1 with a rear side view mirror 2 and a rear side
door 3. What is also present but not visible is the vehicle
door stop system for preventing the door 1 being dam-
aged when opening it in case there is an object in the
swing path of the door. Also, it could of course be used
for preventing the object being damaged as well. The
system comprises a control unit, a detecting device and
a braking device that are not visible which is one of the
benefits with the present invention, it does not affect the
design since the detecting device is arranged in the rear
side view mirror 2.
[0017] The detecting device is preferably a camera or
a radar. More preferably, if already available a lane keep-
ing (or park assist) camera or radar can be used, i.e. such
that no additional device has to be arranged for this func-
tion apart of course from the braking device for stopping
the swing of the vehicle door.
[0018] Preferably there is also an audio generator or
alarm signal for alerting the person wanting to open the
door in case there is an object in the swing path of the
door or an object, for instance a bicyclist, about to enter
the swing path. This "alarm" could of course be varied in

several ways. One way is to make it similar to the warning
signals of park assist sensors, i.e. the shorter the distance
is to an object the shorter the time between the signals
is until there is a constant signal.
[0019] A further possibility is to be able to choose if the
braking device should actually stop the door at a specific
point or just increase the braking power such that it is still
possible to push the door further beyond said point.
[0020] In a preferred embodiment the camera or radar
is arranged in the side rear view mirror 2 and functions
as a sensor for both the front door 1 and the back door
3 and of course the same configuration on the other side
of the vehicle. According to one aspect of the invention,
the method for preventing a door of a vehicle hitting an
object or a moving object hitting the door when opening
of the door is beneficial if for instance a bicyclist is trav-
elling towards the swing path of a vehicle door that is to
be opened. It is not always easy to see in a side review
mirror, especially the distance to an approaching object
or to estimate the travelling speed. Also, if the vehicle
has back doors the passengers that would like to get out
of the vehicle do not any mirror to look into at all for seeing
an approaching object.
[0021] The invention is not limited to the specific em-
bodiment presented, but includes all variations within the
scope of the present claims. For instance, further func-
tions could be added such as when a vehicle door is
opened from the outside of the vehicle, the system will
not brake the opening of the door. Without this function
it could happen that the system brakes the opening of
the door because of the person trying to open the door
which of course not is desirable.

Claims

1. A vehicle door stop system for preventing the door
(1) being damaged opening it into an object and/or
preventing the object being damaged, comprising a
control unit, a detecting device and a braking device,
characterized in
that the detecting device is arranged in the rear side
view mirror (2).

2. A vehicle door stop system according to claim 1,
wherein the detecting device is a camera.

3. A vehicle door stop system according to any of the
previous claims,
wherein the detecting device is a lane keeping / park
assist camera.

4. A vehicle door stop system according to claim 1,
wherein the detecting device is a radar.

5. A vehicle door stop system according to any of claims
1 and 4,
wherein the detecting device is a lane keeping / park
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assist camera.

6. A vehicle door stop system according to any of the
previous claims,
wherein it further comprises an audio generator con-
nected to the control unit.

7. A vehicle door stop system according to any of the
previous claims,
wherein the braking device comprises a solenoid.

8. A vehicle door stop system according to any of the
previous claims,
wherein the braking device comprises an electric
motor.

9. A vehicle door stop system according to any of the
previous claims,
wherein a braking device is arranged for each door
(1, 3) on the same side of the vehicle as the detecting
device.

10. A vehicle door stop system according to claim 9,
wherein the control unit is arranged to control the
maximum opening of all doors (1, 3) on one side of
the vehicle using the signals from the detecting de-
vice on said side of the vehicle.

11. A method for preventing a door (1, 3) of a vehicle
hitting an object or a moving object hitting the door
when opening of the door, the method comprising:

• monitoring the swing path space of a door with
a sensor arranged on the vehicle;
• monitoring the space outside the swing path
space of the door for detecting moving objects
with a sensor;
• calculating the speed and direction of moving
objects outside the swing path space of the door;
and
• braking the opening of the vehicle door when
a moving object is travelling towards the swing
path space of the door for intervening a collision.

12. A method according to claim 11, wherein the moni-
toring is carried out using a camera or a radar.

13. A method according to any of claims 11 and 12,
wherein the braking of a door is combined with an
acoustic signal inside the passenger compartment.
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