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emergency exit, In a dangerous situation, in which method, a

person Is guided by means of audio sources. |n the method, audio
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(57) Abrege(suite)/Abstract(continued):
sources arranged successively at a distance from each other are activated to produce sound, in which the audio sources

successively arranged In the space guide the direction of an exit route by producing an audio sighal with the audio source against
the travel direction of the guided route.
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Abstract

A method for guiding, controlling or warning people, particularly for controlling and
guiding people to a desired route, e.g. an emergency exit, in a dangerous
situation, in which method, a person is guided by means of audio sources. In the
method, audio sources arranged successively at a distance from each other are
activated to produce sound, in which the audio sources successively arranged in
the space guide the direction of an exit route by producing an audio signal with the

audio source against the travel direction of the guided route.
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METHOD AND SYSTEM FOR CONTROLLING, GUIDING AND WARNING

Field and Background

The invention generally relates to control, guidance and warning systems for people
which guide, control and warn people with audio sources, particularly with

successively arranged audio sources.

Various systems are known for guiding people in dangerous situations, such as in
cases of fire, to the emergency exits of different buildings or ships. These are
various visual means to indicate desired routes, such as emergency exit lights or

emergency exits indicated otherwise, e.g. by reflector paint or tape.

For instance, guide lights are known in which light sources have been fastened
successively in the shape of a strip. The light sources of the strip are arranged to
turn on in a hazardous situation and to illuminate the exit. Many targets, such as
hotels or passenger ships, have defined exits in emergency situations which people
should follow when being evacuated. Often in emergencies, people do not act as
designed and follow the predefined exit routes. This could have a number of

reasons. It is possible that people do not notice possible emergency exit routes and
signs guiding to them. Furthermore, people mostly prefer using routes they know in
emergencies. On the other hand, a predefined exit can in a case of fire be
impossible to follow due to the location of the fire, whereby known solutions might

control in the wrong direction or even towards the fire.

A further disadvantage of typical systems based on visual signals for controlling,
guiding and warning people is the fact that they cannot control people the ability of

whom to sense visual signals has been temporarily or permanently impaired or who
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have no ability at all to sense visual signals. Furthermore, the conditions could be

such, e.g. due to smoke formation, that visual signals are difficult to perceive.

An object of this invention is to provide a totally novel solution for a guidance,
control and warning system by means of which the disadvantages of known
solutions are avoided. Another object is to provide a system by means of which
people, the ability of whom to observe visual signals has been impaired or Is
lacking, can be controlled as effectively as possible to a desired route, e.g. an

emergency exit.

Summary

Certain exemplary embodiments can provide a method for guiding, controlling or
warning people in a space in a dangerous situation, in which method, a person is
guided by means of audio sources arranged successively at a distance from each
other and arranged to produce sound, wherein the audio sources successively
arranged in the space guide the direction of travel of the people along an exit route
by producing audio signals from the audio sources against the travel direction of the
people along the exit route, wherein the audio sources comprise an audio element
producing accurate directional sound, which audio sources are positioned such that

no reflections are caused to sound waves, and wherein the audio signals produced
by the successive audio sources are arranged in relation to each other such that the

audio sources produce the audio signal in turns.

Certain exemplary embodiments can provide a guidance, control or warning system

for controlling and guiding people to a desired route in a dangerous situation, which
system comprises audio sources arranged successively at a distance from each
other which, when activated, are arranged to guide the direction of travel of people

along an exit route by producing an audio signal with the audio source against the

travel direction of people along the exit of the guided route, wherein the audio
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2a

sources comprise an audio element producing accurate directional sound, which

audio sources are positioned such that no reflections are caused to sound waves,
and wherein the audio signals produced by the successive audio sources are
arranged in relation to each other such that the audio sources produce the audio

signal in turns.

The method according to the invention is mainly characterised by that, in the
method, audio sources arranged successively at a distance from each other are
activated to produce sound, in which the audio sources successively arranged In
the space guide the direction of an exit route by producing an audio signal with the

audio source against the travel direction of the guided route.

The system according to the invention is mainly characterised by that the system
comprises audio sources arranged successively at a distance from each other
which are, when activated, arranged to guide the direction of an exit route by
producing an audio signal with the audio source against the travel direction of the

guided route.

The arrangement according to the invention has numerous significant advantages.
By means of the method and system according to the invention, it is possible to

guide people effectively along desired exit routes in a dangerous situation when
audio sources are activated and sounds guide people towards the exits. Then,
people are prevented or at least efficiently guided from going in the wrong direction
towards the fire. By using very directional audio sources, the audio pattern of which
ranges quite far and does not disperse, it is possible to provide control and
guidance with a relatively small number of audio sources. On the other hand, the
direction of the audio source can be sensed extremely well, whereby inaccuracies in

guidance are avoided. Audio sources can be arranged along the
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route at suitable points, such as on walls, hanging on the ceiling. The audio
sources are arranged such that their audio pattern, i.e. sound direction and range,
s directed along the route. The audio pattern produced by the audio sources of the
system can be changed when required, whereby it is possible to effectively affect
the direction of the guided route. The arrangement according to the invention can
guide people the ability of whom to sense visual signals has been Impaired, such
as visually handicapped. Furthermore, the system intensifies the operation of
visual control, guidance and warning systems by means of sound.

Brief description of figures

Next, the invention will be described in more detail by means of an example with
reference to the accompanying drawings in which

Fig. 1a schematically shows an audio source of the system as simplified,
Fig. 1b schematically shows an audio source of the system as simplified,
Fig. 2 shows an arrangemeht according to the invention as simplified,

Fig. 3a shows a side view of a detail in an embodiment of an audio source of the
system,

Fig. 3b shows a top view of the arrangement in Fig. 3a,

F1g. 4 schematically shows a top view of a system according to an embodiment of
the invention,

Fig. 5 schematically shows the signals of two audio sources compared to each
other on the time axis,

Fig. 6 schematically shows a top view of another system according to an
embodiment of the invention,

Fig. 7 schematically shows a top view of an embodiment of a system according to
the invention,
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Fig. 8 schematically shows a top view of a further embodiment of a system
according to the invention, and

Figs. 9a, 9b and 9c show the operation of a system according to the invention in
various situations.

Detailed description of invention

Figs. 1a and 1b show as simplified an audio source 1 and an audio pattern 2
provided by the audio source which has a specific direction and range a person
can hear or sense. Fig. 1a shows the propagation direction of sound in the audio
pattern with arrows. In Fig. 1b, this has been simplified for clarity and the
designation of Fig. 1b has been used in the figure of the description.

Fig. 2 shows a simplified illustration of the method and system according to the
Invention on how it is possible by arranging audio sources 1a, 1b, 1c successively
at a distance from each other to guide a person to follow a desired route 6 by
means of the sound produced by the audio sources.

According to Fig. 2, the person senses, particularly hears or feels, a sound 2a
given by the first audio source 1a and moves towards the incoming direction of the
sound I.e. the first audio source 1a. When moving towards the first audio source,
the person starts to hear a sound 2b produced by the second audio source 1b
ranging until the range of the sound 2a produced by the first audio source 1a. The
person further continues to move towards the sound of the second audio source
which intensifies the closer to the audio source the person comes. Near the
second audio source 1b, the person hears a sound 2¢ produced by the third audio
source 1c being on the right in the travel direction, whereby the person will know
that the direction of the route 6 changes and will turn towards the third audio
source 1c.

The invention is thus based on an idea in which people are controlled by means of
sound using audio sources 1a, 1b, 1c, 1d, 1e, 1f, 1g, 1h arranged successively.
The people are controlled to move towards the incoming direction of the sound.
The invention particularly utilises audio sources producing very directional sound,
whereby it is possible to extremely accurately control people along a specific
route. It is substantial and advantageous of the invention that it is possible to use
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audio sources which produce accurately directional sound the incoming direction
of which can be sensed. The audio sources can be positioned such that no
harmful reflections are caused to sound waves which could confuse the direction
when guiding people solely by means of sound.

According to an embodiment of the invention, Figs. 3a and 3b show a simplified
situation in which an audio source 3 has been positioned up and a sound 3a has
been directed downwards from above somewhat vertically. This is used in the
system according to the invention to indicate a point where the person should stop
e.g. at the point of a door 4 or equivalent.

Fig. 4 schematically shows a space where there are corridors 5 and at least one
door 4, such as the door of an exit. It can be considered being e.g. a ship cabin
compartment or a section of a hotel floor where only the corridor spaces are
shown for clarity. In this context, the corridor 5 generally refers to a passage along
which people are to be controlled. In the space are arranged audio sources 1a, 1b,
1c, 1d, 1e, 11, 1g, 1h, 3 which are intended to catch attention and installed along a
desired guidance route, such as an exit. The route proceeds from a point which is
farther from the end of guidance to a point which is closer to the end of guidance.
In the figure, there are nine audio sources which are arranged such that, when
arranged successively, their sounds 1a, 1b, 1c, 1d, 1e, 1f, 1g, 1h, 3 cover the
desired route.

In the figures, dashed lines show the direction and range of the sound of each
audio source. The audio sources are very directional audio sources the sound
waves of which do not disperse widely but maintain their direction. In this case, a
person who wishes to move towards the door 4 is controlled all the way based on
the sounds produced by the audio sources 1a...1h. The person moves towards
the sound of the audio source until hearing the sound produced by the next audio
source and continuing towards it. The person is at the destination when hearing
the sound directly from above from the audio source 3.

Fig. 5 shows a signal given by two different audio sources on the time axis. In the
embodiment of the figure, the audio sources give an audio signal at specific time
Intervals. The audio signals given by the successive audio sources 1a, 1b are
arranged in relation to each other such that the audio sources give the audio
signal in turns. Then, confusing the sounds is avoided well and the control ability
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of the system is improved. It is also possible to employ other suitable means for
separating signals produced by successive audio sources from each other.

The method and system according to the invention can also use as the audio
sources 1a...1h, 3 advantageously audio elements directing sound waves
extremely well, e.g. planar audio elements. The planar audio elements are
typically speaker panels extremely light and thin, of the thickness of some
millimetres. They can be inconspicuously installed in e.g. public spaces. If desired,
they can be covered, cut, bent, framed or combined into larger surfaces. An
Important feature from the viewpoint of the invention is the controllability of sound
typical for a planar audio element, whereby the sound can be directed exactly in a
specific direction. The sound produced by the planar audio element also ranges
quite far without weakening its quality and volume. According to an advantageous
embodiment, it is possible to use elements the dispersion of the sound
directionality of which is extremely low, e.g. in the range of 0-4 degrees in a
specific frequency range. A means suitable for the audio source is e.g.
Panphonics Oy's planar audio element Audio Element SoundShower ®.

In an emergency, the arrangement according to the invention can be used for
controlling, guiding people to exit routes, e.g. an emergency exit route. The
emergency can be e.g. a case of fire. The audio sources can be controlled with a
control system, whereby the control system can receive signals from one or more
fire detectors connected to it.

Fig. 6 shows an embodiment of a system of the invention in which the audio
sources are arranged to control the way to the exit door 4.

Fig. 7 shows an embodiment in which a set of audio sources is arranged in a
space into connection with its passages. The audio sources are arranged to cover
possible control and guidance requirements of the passages of the space. The
space has two exits 4, 40. A first part of the audio sources 1a...1h is mainly
intended to guide to the first exit 4. A second part of the audio sources 10a...10h
Is mainly intended to guide to the second exit 40. It is possible to use some of the
audio sources to guide to routes going to one exit or both exits. Depending on the
hazard, it is then possible to connect the suitable audio sources to control moving
along a route passing away from the danger and not along a route passing
towards the danger. In a dangerous situation, the audio sources of the same
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corridor space controlling in the opposite directions can be connected such that
the audio source on the side of the danger does not turn on or that the sound level
it produces is lower, whereby the people are not controlled towards the danger
area. According to another embodiment, the sound level of the audio source on
the side of the better exit is intensified, whereby the system controls people more
effectively towards the safer exit.

Fig. 8 shows a further embodiment in which the audio sources 1d’, 1e, 1f, 1g, 1h;
10e, 10f, 10g, 10h guide mainly to a route which leads to the nearest exit 4, 40.

Figs. 9a, 9b, 9c show a space, e.g. a cabin compartment, where there are cabins
(not numbered) and corridor spaces 51, 52, 53, 54 between them. The
compartment has four exits 41, 42, 43, 44. In the corridor spaces of the
compartment is arranged a system according to the invention in which there are
audio sources 11a, 11b, 11c, 11d, 11e, 11f, 11g, 11h which equivalently have
directional audio patterns 21a, 21b, 21c, 21d, 21e, 21f, 21g, 21h. In the
embodiment of the figures, each corridor space is arranged with two audio
sources, one at each end of the corridor. For instance, in the corridor space 51
there is the first audio source 11a and at the opposite end the second audio
source 11d. The audio sources are directed against each other such that the audio
patterns 21a, 21d of the audio sources 11a, 11d range until the middle of the
length of the corridor 51. In an equivalent way, there are the audio sources 11h,
11e In the corridor 52, the audio sources 11b, 11g in the corridor 53 and the audio
sources 11c, 11f in the corridor 54. The corridor spaces 51 and 52 are parallel at a
distance from each other and the corridor spaces 53 and 54 are parallel to each
other and crosswise in relation to the corridor spaces 51 and 52. Fig. 9a shows a
situation in which the system aims at controlling people from the corridors of the
space evenly to all of the four exits 41, 42, 43, 44.

Fig. 9b shows a situation in which there is a fire in the space. The system receives
a signal e.g. from an automatic fire detector which has located the point of the fire
(Fire) or a manual alarm has been given. In the embodiment of the figure, the fire
Is along the corridor 52. The audio sources of the corridor are arranged to change
the sound volume or audio pattern range such that people are not controlled
towards the fire (Fire). Based on this, the audio pattern 21h produced by the audio
source 11h is shorter in the corridor space and the second audio pattern 21e
produced by the audio source 11e Is longer. Then, the controlled route can be
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affected by altering the properties of the audio signal produced by the audio
sources, such as sound pressure.

Fig. 9c shows another situation in which there is a fire (Fire) in a space near the
exit 44. Then, the fire is close to the end of the corridor 52 on the side of the exit
44, whereby the audio sources in its vicinity do not produce sound, because the
system does not now control out of the space via the exit 44. Instead, the audio
pattern produced by the audio sources 11h and 11c of the corridor spaces 52 and
54 of the fire site at the opposite end in relation to the site ranges now in the
vicinity of the fire site and tries to control away from it. The audio signal of the
audio sources in question is e.g. intensified such that a more intense sound is also
heard until the opposite end of the corridor.

The audio sources 1a...1h, 3 can also have other operating modes than the ones
described above. For instance, they can be utilised in marketing, communication
or playing music.

Next, characteristics of some embodiments of the invention will be introduced:

The invention relates to a method for guiding, controlling or warning people,
particularly for controlling and guiding people to a desired route, e.g. an
emergency exit, In a dangerous situation, in which method, a person is guided by
means of audio sources. In the method, audio sources 1a, 1b, 1c, 1d, 1e, 1f, 1g,
Th arranged successively at a distance from each other are activated to produce
sound, in which the audio sources successively arranged in the space guide the
direction of the exit route by producing an audio signal with the audio source
against the travel direction of the guided route 6.

In the method, the audio sources 1a, 1b, 1c, 1d, 1e, 1f, 1g, 1h, 3 produce a
directional audio pattern 2a, 2b, 2c, 2d, 2e, 2f, 29, 2h, 3a.

In the method, the audio pattern 2b of the audio source 1b farther behind in the
travel direction of the route ranges until the audio pattern 2a of the preceding
audio source 1a.

The audio signals of two successive audio sources are formed distinguishable
from each other, e.g. by sequencing sound and/or altering the frequency of sound.
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In the method, the sound 3a directed straight downwards from above from the
audio source 3 positioned up means a point which requires special actions, such
as e.g. stopping, a door 4 or a staircase.

The audio source is an audio element producing very directional sound, e.g. a
planar audio element.

The audio source produces a directional audio pattern which ranges at a distance

of 5-40 m from the audio source, advantageously 10—40 m, most advantageously
3040 m.

At sites which have several exits, the successively arranged audio sources are
arranged to guide to the nearest exit and/or arranged to distribute the people at
the site dividedly to different exits.

At sites which have several exits 4, 41, 42, 43, 44, the audio sources are arranged
to guide away from the dangerous situation, such as a fire site.

The audio sources are at other times utilised for communicating information,
marketing or playing music.

The successive audio sources are arranged at a distance, which is in the range of
10—40 m, advantageously 20-30 metres, from each other.

A guidance, control or warning system, particularly for controlling and guiding
people to a desired route, e.g. to an emergency exit route, in a dangerous
situation, comprises audio sources. The system comprises audio sources 1a, 1b,
1c, 1d, 1e, 11, 1g, 1h arranged successively at a distance from each other which
are, when activated, arranged to guide the direction of an exit route 6 by producing
an audio signal with the audio source against the travel direction of the guided
route 6.

The audio source 1a, 1b, 1c, 1d, 1e, 1f, 1g, 1h is arranged to produce a directional
audio pattern.
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In the travel direction of the route, the audio pattern 2b of each audio source 1b
farther behind is arranged to range until the audio pattern 2a of the preceding
audio source 1a.

The audio signals of two successive audio sources are arranged distinguishable
from each other, e.g. by sequencing sound and/or altering the frequency of sound.

The audio source is an audio element producing very directional sound, e.g. a
planar audio element.

The audio source is arranged to produce a directional audio pattern which ranges
at a distance of 540 m from the audio source, advantageously 10-40 m, most
advantageously 30—40 m.

The successive audio sources are arranged at a distance, which is in the range of
1040 m, advantageously 20-30 metres, from each other.

In the system, the audio sources are arranged to alter the directional audio pattern
produced by the audio source, e.g. by changing sound pressure.

The system is arranged fittable to buildings, such as hotels, public spaces,
shopping centres, passenger terminals, service stations, office buildings,
residential buildings or equivalents, or to ships, such as passenger ships.

The audio sources are arranged to be utilised at other times for communicating
iInformation, marketing or playing music.

It is obvious to those skilled in the art that the invention is not limited to the
embodiments described above, but it may be varied within the scope of the
enclosed claims. When necessary, the features possibly described in this

specification together with other features may also be used separately from each
other.
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Claims

1. A method for guiding, controlling or warning people in a space in a
dangerous situation, in which method, a person is guided by means of audio
sources arranged successively at a distance from each other and arranged to
produce sound, wherein the audio sources successively arranged in the space
guide the direction of travel of the people along an exit route by producing audio
signals from the audio sources against the travel direction of the people along the
exit route, wherein the audio sources comprise an audio element producing
accurate directional sound, which audio sources are positioned such that no
reflections are caused to sound waves, and wherein the audio signals produced by
the successive audio sources are arranged in relation to each other such that the

audio sources produce the audio signal in turns.

2. The method according to claim 1, wherein a range of an audio pattern of the
audio source farther behind in the travel direction of the route is until an audio

pattern of a preceding audio source.

3. The method according to claim 1 or 2, wherein the audio signals of two

successive audio sources are formed distinguishable from each other.

4. The method according to any one of claims 1 to 3, wherein one of said audio

sources Is positioned upwardly and wherein sound is directed straight downwardly

therefor, thereby indicating a point on a door or a staircase at which the people
should stop.

d. The method according to any one of claims 1 to 4, wherein the audio source

IS a planar audio element.
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6. The method according to any one of claims 1 to 5, wherein the audio source
produces a directional audio pattern which ranges at a distance of 5-40 m from the

audio source.

7. The method according to any one of claims 1 to 6, wherein at sites which
have several exits the successively arranged audio sources are arranged to guide
to the nearest exit, arranged to distribute the people at the site dividedly to different

exits, or a combination thereof.

8. The method according to any one of claims 1 to 7, wherein at sites which

have several exits the audio sources are arranged to guide away from the

dangerous situation.

9. The method according to any one of claims 1 to 8, wherein the audio sources
are utilised at other times for communicating information, marketing or playing

MusiIc.

10.  The method according to any one of claims 1 to 9, wherein the successive

audio sources are arranged at a distance, which is in the range of 10-40 m.

11. A guidance, control or warning system for controlling and guiding people to a
desired route in a dangerous situation, which system comprises audio sources
arranged successively at a distance from each other which, when activated, are
arranged to guide the direction of travel of people along an exit route by producing
an audio signal with the audio source against the travel direction of people along the
exit of the guided route, wherein the audio sources comprise an audio element
producing accurate directional sound, which audio sources are positioned such that
no reflections are caused to sound waves, and wherein the audio signals produced
by the successive audio sources are arranged in relation to each other such that the

audio sources produce the audio signal in turns.
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12.  The system according to claim 11, wherein an audio pattern of each audio
source farther behind in the travel direction of the route is arranged to range until an

audio pattern of a preceding audio source.

13.  The system according to claim 11 or 12, wherein the audio signals of two

successive audio sources are arranged so as to be distinguishable from each other.

14.  The system according to any one of claims 11 to 13, wherein the audio

source is a planar audio element.

15.  The system according to any one of claims 11 to 14, wherein the audio
source Is arranged to produce a directional audio pattern which ranges at a distance

of 5-40 m from the audio source.

16. The system according to any one of claims 11 to 15, wherein the successive
audio sources are arranged at a distance, which is in the range of 10-40 m from

each other.

17.  The system according to any one of claims 11 to 16, wherein the system is
arranged fittable to buildings, such as hotels, public spaces, shopping centres,
passenger terminals, service stations, office buildings, residential buildings or

equivalents, or to ships.

18. The system according to any one of claims 11 to 17, wherein the audio

sources are arranged to be utilised at other times for communicating information,

marketing or playing music.
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