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(57) Abstract: The invention relates to a safety system
for vehicles equipped with holding brakes, which sys-
tem comprises at least one detection device (1, 2...n)
situated close to the vehicle's doors or windows. The
detection device (1, 2...n) is adapted to generating an
indicating signal (1, 2...m) if one or more indicating
criteria are fulfilled, and is provided with a control unit
adapted to receiving a deactivation signal to the effect
that the vehicle's holding brake has been deactivated,
and if the deactivation signal indicates that the holding
brake has been deactivated and if an indicating signal
(1, 2...m) has been generated from a detection device
(1, 2...n), then the control unit is adapted to sending a
demand for braking to the vehicle's brake system,
whereupon the brake system brakes the vehicle. The
invention relates also to a safety method in a safety
system for vehicles equipped with holding brakes.



10

15

20

25

30

WO 2011/126441 PCT/SE2011/050405

SAFETY SYSTEM AND METHOD

Field of the invention

The present invention relates to a safety system and a safety method for doors
and windows in vehicles according to the preambles of the independent claims.

Background to the invention

Vehicles used for transporting people are subject to rules about how they have to
be configured and function in order to ensure passenger safety. For example,
such a vehicle has usually to have a holding brake, which is an automatic device
to prevent the vehicle from set in motion from stationary. This saves the driver
from having to continually brake manually, e.g. while the vehicle is stationary at a
stopping point. The holding brake, also called door brake, is also activated when
any of the vehicle’s doors are open and the vehicle is stationary. This means that
if at least one door in the vehicle is open, it is not possible to set the vehicle in
motion. The holding brake is deactivated automatically when the driver

accelerates, provided that the doors are closed.

A vehicle for transporting people usually has a safety system for ensuring that
nothing is trapped between the doors when they close. Such a system may
comprise various types of seal strips in the doors, pressure sensors, IR detection
etc. to detect anything which is between the doors. If anything is detected
between the doors when they are about to close, the safety system causes them
to reopen. At the same time, the holding brake is then activated, since it is

applied as long as the doors are open.

US 6396395 describes a system for controlling various safety devices when a bus
is stationary. For example, the doors may be caused to close when the parking

brake is released.

Patent specification CN200945861 describes an automatic brake system for a
bus. The device can keep the bus in a braked state when passengers are to
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board or alight from the bus. A laser detector is provided at the rear door to

detect passengers boarding or alighting.

If anything trapped in the door or doors is so small and thin that the door safety
system cannot register it, activation of the safety system may possibly not take
place until the seal strip is subjected to tension which results in a detectable
pressure. As the existing holding brake function can only be activated when the
vehicle is stationary or almost stationary, no brake can be applied. If this
happens, it is necessary to rely on the driver noticing that something is trapped in

the door so that he/she can manually brake the vehicle.
The object of the invention is to further improve the reliability of safety systems for
vehicles, and in particular to ensure that nothing is left trapped in the vehicle’s

doors or windows when it has begun to move away from a boarding point.

Summary of the invention

The object described above is achieved by a safety system for vehicles equipped
with holding brakes, which system comprises at least one detection device

(1, 2...n) situated close to the vehicle’s doors or windows. The detection device
(1, 2...n) is adapted to generating an indicating signal (1, 2...m) if one or more
indicating criteria are fulfilled, and is provided with a control unit adapted to
receiving a deactivation signal to the effect that the vehicle’s holding brake has
been deactivated, and if the deactivation signal indicates that the holding brake
has been deactivated and if an indicating signal (1, 2...m) has been generated
from a detection device (1, 2...n), then the control unit is adapted to sending a
demand for braking to the vehicle’'s brake system in the form of a gradually

increasing retardation torque, whereupon the brake system brakes the vehicle.

According to another aspect, the object is achieved by a safety method in a safety
system for vehicles equipped with holding brakes, which system comprises at

least one detection device (1, 2...n) situated close to the vehicle’s doors or
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windows and adapted to generating an indicating signal (1, 2...m) if one or more
indicating criteria are fulfilled, and

- if a deactivation signal has been received to the effect that the
vehicle’s holding brake has been deactivated, and

- if an indicating signal (1, 2...m) has been generated from said at
least one detection device (1, 2...n), then a demand for braking is sent to the
vehicle’s brake system in the form of a gradually increasing retardation torque,

whereupon the brake system brakes the vehicle.

The vehicle may also be automatically braked by the safety system and the
method when it has begun to move. This provides assurance that nothing is left
trapped in the vehicle’s doors or windows when it has begun to move away from a

boarding point.

When the vehicle has begun to move and something is trapped in a door, it is for
example possible for the tension arising from the weight of the trapped object to
cause an indicating signal (1, 2...m) to be generated by a detection device

(1, 2...n). The safety system will then ensure that the vehicle is halted
automatically and preferably that the door is opened. It is thus possible for

whatever has been trapped to be freed without coming to harm.

Preferred embodiments are described in the dependent claims and the detailed

description.

Brief description of the attached drawings

The invention is described below with reference to the attached drawings, in
which:

Figure 1 depicts an example of a safety system according an embodiment of the
invention.

Figure 2 is a flowchart for a safety method according to an embodiment of the

invention.
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Figure 3 is a flowchart for a safety method according to another embodiment of
the invention.

Figure 4 is a flowchart for a safety method according to a further embodiment of
the invention.

Figure 5 is a flowchart for a safety method according to yet a further embodiment

of the invention.

Detailed description of preferred embodiments of the invention

Figure 1 illustrates schematically the safety system according to the invention.
The safety system is suitable for vehicles equipped with holding brakes, since it is
to be used when the holding brake cannot be activated. The holding brake is
represented in the diagrams by BSB, as an abbreviation for “bus stop brake”. The
holding brake is activated when the vehicle is stationary, and will be deactivated
by, for example, the driver pressing the accelerator pedal. The system further
comprises at least one detection device (1, 2...n) situated close to the vehicle’'s
doors or windows and adapted to generating an indicating signal (1, 2...m) if one
or more indicating criteria are fulfilled. The detection device (1, 2...n) may take
the form of one or more seal strips in the doors, pressure sensors, IR detectors
etc. Examples of possible indicating criteria are when a seal strip detects contact,
a pressure sensor detects a pressure which exceeds a predetermined value, or
an IR detector detects an object. The system comprises also a control unit
adapted to receiving a deactivation signal to the effect that the vehicle’s holding
brake has been deactivated, and if the deactivation signal indicates that the
holding brake has been deactivated and if an indicating signal (1, 2,...m) has been
generated from said at least one detection device (1, 2...n), then the control unit is
adapted to sending a demand for braking to the vehicle’s brake system,
whereupon the brake system brakes the vehicle. The vehicle can thus be
subjected automatically to emergency braking when anything trapped is detected

after the vehicle has begun to move.
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The control unit comprises preferably a processor unit provided with a processor
and memory able to perform calculations and method steps described in relation

to the invention.

According to an embodiment, signals are exchanged via CAN (controller area
network) which is a serial bus system specially developed for use in vehicles. The
CAN data bus allows digital data exchange between sensors, regulating
components, actuators, control devices etc. and provides assurance that more
than one control unit can have access to the signals from a given sensor, in order
to use them for control of components connected to them. Other systems for

exchange of signals are nevertheless also conceivable.

According to an embodiment, the control unit is adapted to measuring the time
Tass from when the holding brake is deactivated, and to sending a demand for
braking to the vehicle’s brake system when Tgsg is less than a preset threshold
value T4, provided that a deactivation signal to the control unit has been received
to the effect that the holding brake has been deactivated, and provided that an
indicating signal (1, 2...m) has been generated from said at least one detection
device (1, 2...n). By measuring and monitoring Tgsg from when the holding brake
was deactivated, the system can verify that not too long a time has passed from
when the vehicle left the stopping point to when it is braked. If the time is too
long, the vehicle may have reached too high a speed, with consequent risk of
harm to passengers if it is braked quickly. Ty is preferably a value between 2
and 20 seconds. This avoids the function being misused when time has passed

since the vehicle last halted.

The safety method according to an embodiment is adapted to receiving a speed
signal which indicates the vehicle’s speed, and to sending a demand for braking
to the vehicle’s brake system when the vehicle's speed V is less than a preset
threshold value Vi, provided that a deactivation signal to the control unit has been
received to the effect that the holding brake has been deactivated and provided

that an indicating signal (1, 2...m) has been generated from said at least one
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detection device (1, 2...n). By monitoring the vehicle’s speed after the holding
brake has been deactivated, the system can verify that it is not too high when the
vehicle is braked. If the vehicle has reached too high a speed, there is risk of
harm to passengers if the vehicle is braked quickly. Vy, is preferably a value of
between 1 and 15 km/s. This also avoids the function being misused at high

speeds.

The control unit is preferably adapted to sending a demand for braking to the
vehicle’s brake system in the form of a gradual increasing retardation torque. The
criteria for how quickly the brake torque may increase are that the vehicle should
halt as soon as possible and that passengers should come to no harm. This
depends also on the gradient of the road, the weight of the vehicle, etc. The
brake torque should nevertheless cause the vehicle to halt within between 0.1 and
5 seconds, preferably within 1 second. Demands for retardation torque are

preferably sent to the service brakes.

According to an embodiment, when said demand for braking has been sent to the
vehicle’s brake system, the control unit is adapted to blocking the vehicle’s
accelerator pedal. This makes it impossible for the driver to set the vehicle in
motion before the safety system has deactivated the emergency stop and has

thereby deactivated the demand for braking to the vehicle’s brake system.

After an emergency stop has occurred, which means that said demand for braking
has been sent to the vehicle’s brake system, it is desired to be able to deactivate
the emergency stop in order to be able to continue driving the vehicle. To
deactivate the emergency stop, the control unit is therefore preferably adapted to
measuring the time Tyake from when said demand for braking was sent, and to
allowing, when Tyae is greater than a threshold value Ty, a deactivation demand
to be sent to the vehicle’s brake system to cancel said demand for braking. The

emergency stop can thus not be deactivated until a certain time has passed.
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According to an embodiment, the emergency stop can be deactivated by putting
the vehicle’s gears into neutral. The control unit is then adapted to receiving a
neutral-gear signal to the effect that the vehicle’s gearbox is in neutral gear.
According to an embodiment, the control unit is adapted to sending a deactivation
demand to the vehicle’s brake system to cancel said demand for braking, if said
demand for braking has been sent, a neutral-gear signal has thereafter been
received and Tprake > Tihz. A certain time Ty, after the emergency stop, the driver
can therefore deactivate it by putting the vehicle’s gears into neutral. The
emergency stop may instead be deactivated by opening of the door or window
where a detection device (1, 2...n) has indicated that something is trapped. The
control unit is then adapted to receiving an open signal to the effect that the
relevant door or window is being or has been opened. According to an
embodiment, the control unit is adapted to sending a deactivation demand to the
vehicle’s brake system to cancel said demand for braking, if said demand for
braking has been sent, an open signal has thereafter been received and Tyrake >
Tino. After a certain time Ty, the emergency stop can therefore be deactivated
by opening of the relevant door or window. A further way of deactivating the
emergency stop may be by the driver depressing the accelerator pedal and thus
accelerating the vehicle. This does however to be preceded by some other
choice having been made, e.g. by the vehicle’s gears having been put into neutral
or by the relevant door or window having been opened. The control unit is then
adapted to receiving an acceleration signal which indicates whether the vehicle is
accelerating, and to sending, if said demand for braking has been sent, an
acceleration signal has thereafter been received and a neutral-gear signal has
been received, a deactivation demand to the vehicle’s brake system to cancel
said demand for braking. Instead of the criterion “neutral-gear signal received” as
in the previous sentence, the criterion may instead be “open signal received”.
This makes it possible for the driver, provided that some other choice such as
putting the vehicle’s gearbox into neutral or opening the relevant door or window
has been made, to deactivate the emergency stop and continue driving the
vehicle. Activation of the vehicle’s holding brake may also deactivate the
emergency stop. A further criterion other than the holding brake being activated
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may be that the door or window where a detection device (1, 2...n) has indicated
that something is trapped has to be opened before the emergency stop is

deactivated.

The emergency stop may also be deactivated by combining two or more of the
above methods, as illustrated in examples below with reference to Figures 3-5.

The control unit may also be adapted to reinstating a braking demand after a
number X of successive attempts to start the engine. X may for example be 10 to
30 attempts. It is thus possible to be certain of starting the engine and setting the

vehicle in motion irrespective of what happens with other functions.

The invention relates also to a safety method in a safety system for vehicles which
is illustrated by the flowchart in Figure 2. Under this method, if a deactivation
signal has been received to the effect that the vehicle’s holding brake has been
deactivated, and if an indicating signal (1, 2...m) has been generated from a
detection device (1, 2...n), then a demand for braking is sent to the vehicle’s brake
system, whereupon the brake system brakes the vehicle. It is thus possible to
provide assurance that the vehicle can also be braked automatically when it is in

motion.

Figure 3 depicts an example of a preferred method for activating the emergency
stop. The holding brake BSB is active, which means that the vehicle is stationary,
e.g. at a stopping point to let passengers on and off. Doors and possibly windows
close and the driver depresses the accelerator pedal to set the vehicle in motion,
thereby deactivating the holding brake. The deactivation of the holding brake sets
running the time Tgsg, i.e. the time from when the holding brake is deactivated. In
this example, the vehicle’s speed V is also monitored, but according to an

embodiment only one out of Tgsg and the vehicle’s speed V is monitored.

If an indicating signal (1, 2...m) is generated after deactivation of the holding

brake, Tgsg is less than a preset threshold value Ty and the vehicle’s speed V is
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less than a preset threshold value Vi, then a demand for braking is sent to the
vehicle’s brake system. Said demand for braking is preferably sent to the
vehicle’s brake system in the form of a gradually increasing brake torque,

whereupon the vehicle is braked.

During the time when said emergency braking is activated and said demand for
braking has therefore been sent to the vehicle’s brake system, the vehicle's
accelerator pedal is preferably blocked. When the vehicle’s speed has dropped
below a certain level, the vehicle’s holding brake is activated. The holding brake

and the emergency stop braking are then applied simultaneously.

Figure 4 depicts an example of how the emergency brake may be deactivated.
When a brake torque is demanded, the time Tyake from when said demand for
braking was sent is measured. According to an embodiment, when Tyake iS
greater than a threshold value Ty, a deactivation demand is sent to the vehicle’s
brake system to cancel said demand for braking. In this example, for a
deactivation demand to be sent to the brake system, it is also necessary that an
acceleration signal to the effect that the vehicle is accelerating is received and
that the vehicle’s gears are in neutral or that the door or window from which an
indicating signal (1, 2...m) has been generated has been opened. If the safety
system incorrectly detects that something is trapped in the door, the driver has to
be able to put the vehicle’s gears into neutral in order to be able to deactivate the
emergency brake. A neutral-gear signal is then received to the effect that the

vehicle’s gearbox is in neutral gear.

Figure 5 depicts an example of how the vehicle is restored to a drivable state after
a deactivation demand has been sent. Provided that the holding brake is
activated, the vehicle is accelerating and a deactivation demand has been sent,
then the holding brake is deactivated. If no fault occurs, a deactivation demand is
never issued, so a braking demand can be reinstated after a number X of
successive attempts to start the engine. In this example X=30 but might be some

other number of attempts. The vehicle’s braking demand is reinstated when the
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holding brake is no longer activated, the vehicle’s gearbox is not in neutral gear
and Tgsg is greater than a threshold value which in the example here depicted is
10 seconds or the time the vehicle takes to reach a certain speed which in the
example depicted is 10 km/h. The vehicle is therefore ready to reactivate the

emergency stop. The values indicated are merely examples.

The invention relates also to a computer programme product comprising computer
programme instructions for enabling a computer system in a vehicle to perform
the above steps according to the method when the computer programme
instructions are run on said computer system. The invention comprises also a
computer programme product which has the computer programme instructions

stored in it on a medium which can be read by a computer system.

The present invention is not confined to the embodiments described above.
Sundry alternatives, modifications and equivalents may be used. The above
embodiments therefore do not limit the scope of the invention, which is defined by

the attached claims.
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Claims

1. A safety system for vehicles equipped with holding brakes, which
system comprises at least one detection device (1, 2...n) situated close to the
vehicle’s doors or windows and adapted to generating an indicating signal
(1, 2...m) if one or more indicating criteria are fulfilled,
characterised inthatthe system is provided with
- a control unit adapted to receiving a deactivation signal to the effect that the
vehicle’'s holding brake has been deactivated, and

- if the deactivation signal indicates that the holding brake has been
deactivated and

- if an indicating signal (1, 2...m) has been generated from said at
least one detection device (1, 2...n), then the control unit is adapted to sending a
demand for braking to the vehicle’s brake system in the form of a gradually

increasing retardation torque, whereupon the brake system brakes the vehicle.

2. A safety system according to claim 1, in which the control unit is
adapted to measuring the time Tgsg from when the holding brake is deactivated,
and to sending a demand for braking to the vehicle’'s brake system when Tgsg is
less than a preset threshold value T4, a deactivation signal has been received to
the effect that the holding brake has been deactivated, and an indicating signal

(1, 2...m) has been generated from said at least one detection device (1, 2...n).

3. A safety system according to claim 1 or 2, in which the control unit is
adapted to receiving a speed signal which indicates the vehicle’s speed, and to
sending a demand for braking to the vehicle’s brake system when the vehicle’s
speed V is less than a preset threshold value Vy,, a deactivation signal to the
control unit has been received to the effect that the holding brake has been
deactivated, and an indicating signal (1, 2...m) has been generated from said at

least one detection device (1, 2...n).
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4. A safety system according to any one of the foregoing claims, in
which the control unit is adapted to blocking the vehicle’'s accelerator pedal if said

demand for braking has been sent to the vehicle’s brake system.

5. A safety system according to any one of the foregoing claims, in
which the control unit is adapted to measuring the time Tyake from when said
demand for braking was sent, and to allowing, when Tyrake > Tinz, Where Ty is @
preset threshold value, a deactivation demand to be sent to the vehicle’s brake

system to cancel said demand for braking.

6. A safety system according to claim 5, in which the control unit is
adapted to receiving a neutral-gear signal to the effect that the vehicle’s gearbox

is in neutral gear.

7. A safety system according to claim 5, in which the control unit is
adapted to receiving an open signal to the effect that the relevant door or window

has been opened.

8. A safety system according to claim 6, in which the control unit is
adapted to sending a deactivation demand to the vehicle’s brake system to cancel
said demand for braking, if said demand for braking has been sent, a neutral-gear

signal has thereafter been received and Tyrake > Tino.

9. A safety system according to claim 7, in which the control unit is
adapted to sending a deactivation demand to the vehicle’s brake system to cancel
said demand for braking, if said demand for braking has been sent, an open

signal has thereafter been received and Tyrake > Tino-

10. A safety system according to any one of claims 1-6 or 8, in which the
control unit is adapted to receiving an acceleration signal which indicates whether
the vehicle is accelerating, and to sending, if said demand for braking has been
sent, an acceleration signal has thereafter been received and a neutral-gear
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signal has been received, a deactivation demand to the vehicle’s brake system to

cancel said demand for braking.

11. A safety system according to any one of claims 1-5, 7 or 9, in which
the control unit is adapted to receiving an acceleration signal which indicates
whether the vehicle is accelerating, and to sending, if said demand for braking has
been sent, an acceleration signal has thereafter been received and an open signal
has been received, a deactivation demand to the vehicle’s brake system to cancel

said demand for braking.

12. A safety system according to any one of the foregoing claims, in
which the control unit is adapted to reinstating a braking demand after a number X

of successive attempts to start the engine.

13. A safety method in a safety system for vehicles equipped with holding
brakes, which system comprises at least one detection device (1, 2...n) situated
close to the vehicle’s doors or windows and adapted to generating an indicating
signal (1, 2...m) if one or more indicating criteria are fulfilled,
characterised inthat the method comprises that

- if deactivation signal has been received to the effect that the
vehicle’s holding brake has been deactivated and

- if an indicating signal (1, 2...m) has been generated from said at
least one detection device (1, 2...n), then a demand for braking is sent to the
vehicle’s brake system in the form of a gradually increasing retardation torque,

whereupon the brake system brakes the vehicle.

14. A safety method according to claim 13, which comprises measuring
the time Tgsg from when the holding brake is deactivated and sending a demand
for braking to the vehicle’s brake system when Tgsg is greater than a preset

threshold value T+, provided that a deactivation signal has been received to the

effect that the holding brake has been deactivated, and provided that an indicating
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signal (1, 2...m) has been generated from said at least one detection device
(1, 2...n).

15. A safety method according to claim 13 or 14, which comprises
sending a demand for braking to the vehicle’s brake system when the vehicle’s
speed is greater than a preset threshold value Vy,, provided that a deactivation
signal has been received to the effect that the vehicle’s holding brake has been
deactivated, and provided that an indicating signal (1, 2...m) has been generated

from said at least one detection device (1, 2...n).

16. A safety method according to any one of claims 13-15, which
comprises blocking the vehicle’s accelerator pedal if said demand for braking has

been sent to the vehicle’s brake system.

17. A safety method according to any one of claims 13-16, which
comprises measuring the time Tyake from when said demand for braking was sent,
and to allowing, when Tyae > Tihe, @ deactivation demand to be sent to the

vehicle's brake system to cancel said demand for braking.

18. A safety method according to claim 17, which comprises receiving a

neutral-gear signal to the effect that the vehicle’s gearbox is in neutral gear.

19. A safety method according to claim 17, which comprises receiving an

open signal to the effect that the relevant door or window has been opened.

20. A safety method according to claim 18, which comprises sending a
deactivation demand to the vehicle’s brake system to cancel said demand for
braking, if said demand for braking has been sent, a neutral-gear signal has

thereafter been received and Tprake = Tino.

21. A safety method according to claim 19, which comprises sending a

deactivation demand to the vehicle’s brake system to cancel said demand for
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braking, if said demand for braking has been sent, an open signal has thereafter

been received and Torake > Tine.

22. A safety method according to any one of claims 13-18 or 20, which
comprises receiving an acceleration signal which indicates whether the vehicle is
accelerating, and sending, if said demand for braking has been sent, an
acceleration signal has thereafter been received and a neutrai-gear signal has
been received, a deactivation demand to the vehicle’s brake system to cancel

said demand for braking.

23. A safety method according to any one of claims 13-17, 19 or 21,
which comprises receiving an acceleration signal which indicates whether the
vehicle is accelerating, and sending, if said demand for braking has been sent, an
acceleration signal has thereafter been received and an open signal has been
received, a deactivation demand to the vehicle’s brake system to cancel said

demand for braking.

24. A safety method according to any one of claims 13-23, which
comprises reinstating a braking demand after a number X of successive attempts

to start the engine.

25. A computer programme product comprising computer programme
instructions for enabling a computer system in a vehicle to perform steps
according to the method of any of claims 13-24 when the computer programme

instructions are run on said computer system.

26. A computer programme product according to claim 25, in which the
computer programme instructions are stored on a medium which can be read by a

computer system.
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