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(57) A mixed reality emergency guidance system,
and method of providing same, for use within a building
orother structure, the system comprising a headset (100)
for placing over a user’s eyes, in use, the headset includ-
ing a screen, image capture means for capturing images
oftherealworldin the vicinity of the user, and a processor
configured to generate a three-dimensional virtual reality
environment and blend images of the real world environ-
ment into the three-dimensional virtual reality environ-
ment to create a mixed reality environment representa-
tive of a user’s field of view and display the mixed reality
environment on said screen. A storage module (112) is

Emergency guidance system and method

provided, having stored therein a three-dimensional vir-
tual model of the interior layout of the building or other
structure. A positioning module determines the current
location of the user within the building or other structure,
and a processing module (104) is configured to calculate
arecommended escape, or other, route from the current
location of said user to a second location relative to the
building or structure and generate navigation data rep-
resentative of the recommended route. An image
processing module generates image data representative
of the navigation data and displays the image data within
the mixed reality environment on the screen.

- Figure 1
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Description

[0001] This invention relates generally to an emergen-
cy guidance system and method and, more particularly
but not necessarily exclusively, to a visual guidance sys-
tem and method for use in assisting users to escape from,
orevacuate, abuilding or other structure inan emergency
situation.

[0002] There are many potential emergency situations
in which occupants of a building or other structure would
be required to escape therefrom, as quickly as possible
and by means of the quickest, but also the safest, route.
Statutory health and safety regulations specify that signs
illustrating and explaining emergency procedures and
escape routes are clearly displayed within all public and
corporate buildings and structures, which are intended
to inform occupants as to the emergency and evacuation
procedures for a specific building or structure, and pro-
vide guidance and/or directions as to the quickest escape
route from their current location (i.e. near the sign).
[0003] However, there are a number of issues associ-
ated with this type of passive information and guidance
facility. Firstly, a user may not be familiar with their envi-
ronment, and have difficulty, especially under pressure,
in determining the correct escape route by reference to
a two dimensional floor plan or map. Furthermore, once
they have moved away from the sign, they do not have
any ongoing reference. Still further, unknown hazards
may exist or occur along the signposted exit route, of
which a person may be unaware until they actually reach
it, possibly causing injury and/or forcing them to take an
alternative route with which they may be unfamiliar. Fi-
nally, during some types of emergency, smoke or other
noxious substances may severely obscure a person’s
vision and/or affect their ability to safely navigate the exit
route.

[0004] It would therefore be desirable to provide an
emergency guidance system and method which provides
more effective and intuitive emergency guidance and ad-
dresses at least some of the issues outlined above.
[0005] In accordance with a first aspect of the present
invention, there is provided a mixed reality guidance sys-
tem for use within a building or other structure, the system
comprising a headset for placing over a user’s eyes, in
use, said headset including a screen, image capture
means for capturing images of the real world in the vicinity
of the user, and a processor configured to generate a
three-dimensional virtual reality environment and blend
images of said real world environment into said three-
dimensional virtual reality environment to create a mixed
reality environmentrepresentative of a user’s field of view
and display said mixed reality environment on said
screen, the system further comprising a storage module
having stored therein a three-dimensional virtual model
of the interior layout of said building or other structure, a
positioning module for determining the current location
of said user within said building or other structure, a
processing module configured to calculate a recom-
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mended route from said current location of said user to
a second location relative to said building or structure
and generate navigation data representative of said rec-
ommended route, and an image processing module con-
figured to generate image data representative of said
navigation data and display said image data within said
mixed reality environment on said screen.

[0006] The image data may comprise navigational
symbols, overlayed or blended into said mixed reality en-
vironment so as to be representative of said recommend-
ed route. Such navigational symbols may be updated
within said mixed reality environment using updated lo-
cation data from said positioning module as said user
moves through the interior of the building or other struc-
ture.

[0007] The image processing module may be further
configured to obtain, from said three-dimensional virtual
model, image data representative of selected fixed fea-
tures of the interior of the building or other structure within
said real world environment in the vicinity of the user,
and overlay or blend said image data into said mixed
reality environment in respect of corresponding features
therein.

[0008] In an exemplary embodiment of the present in-
vention, the system may be configured to receive data
from at least one external sensor indicative of a hazard
or obstacle in or on said recommended route, and re-
calculate said recommended route to circumnavigate
said hazard or obstacle. In this case, the system may
comprise animage processing module for generating im-
age data representative of said hazard or obstacle, and
overlaying or blending said image data into said mixed
reality environment displayed on said screen.

[0009] The positioning module may be mounted in or
on said headset.

[0010] The image capture means may comprise at
least one image capture device, and more probably two
image capture devices, mounted on said headset so as
to be substantially aligned with a user’s eyes, in use.
[0011] The processing module may be configured to
receive, from remote sensors, data representative of the
health or structural or environmental status of the building
or other structure and/or equipment located therein.
[0012] The headset may comprise a face mask, con-
figured to be worn over a user’s nose and/or mouth, in
use, and include a respirator. The face mask may be
provided with a fume seal configured to form an air tight
seal between said face mask and a user’s face, in use.
[0013] In accordance with another aspect of the
present invention, there is provided control apparatus for
a mixed reality guidance system as described above,
said control apparatus comprising a storage module hav-
ing stored therein a three-dimensional virtual model of a
building or other structure, a processing module config-
ured to receive, from a positioning module, location data
representative of the currentlocation of a user, determine
a required location for said user relative to said building
or structure and calculate a recommended route for said
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user from their current location to said required location
and generate navigation data representative of said rec-
ommended route, the processing module being further
configured to receive, from said positioning module, up-
dated location data representative of the current location
ofthe user as they move through said building or structure
and generate updated navigation data representative of
said recommended route accordingly.

[0014] The processing module may be configured to
receive, from a plurality of positioning modules, location
data representative of the respective current locations of
a plurality of users, generate a required location for each
said user, calculate a respective recommended route for
each user from their current location to their required lo-
cation, and generate respective navigation data repre-
sentative of each recommended route, the processor be-
ing further configured to receive, from each said position-
ing module, updated location data representative of the
current location of each respective user as they move
through said building or structure and generate updated
navigation data representative of their respective recom-
mended route accordingly.

[0015] The processor may be further configured to re-
ceive sensor data from the current location of at least
one of said users and use said sensor data in said cal-
culation of one or more of said recommended routes.
[0016] The control apparatus may further include a
storage module for storing data representative of the cur-
rent occupants of said building or structure.

[0017] Anotheraspectofthe presentinvention extends
to a mixed reality emergency guidance system, for use
within a building or other structure, the system comprising
at least one headset for placing over a user’s eyes, in
use, the or each headset including a screen, image cap-
ture means for capturing images of the real world in the
vicinity of the user, and a processor configured to gen-
erate a three-dimensional virtual reality environment and
blend images of said real world environment into said
three-dimensional virtual reality environment to create a
mixed reality environment representative of a respective
user’s field of view and display said mixed reality envi-
ronment on said screen, the system further comprising
control apparatus as described above.

[0018] In accordance with yet another aspect of the
presentinvention, there is provided a method of providing
a guidance system for a building or other structure, the
method comprising providing a mixed reality system
comprising a headset for placing over a user’s eyes, in
use, said headset including a screen, image capture
means for capturing images of the real world in the vicinity
of the user, and a processor configured to generate a
three-dimensional virtual reality environment and blend
images of said real world environment into said three-
dimensional virtual reality environment to create a mixed
reality environmentrepresentative of a user’s field of view
and display said mixed reality environment on said
screen, the method further comprising providing a stor-
age module having stored therein a three-dimensional
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virtual model of the interior layout of said building or other
structure, providing a positioning module for determining
the current location of said user within said building or
other structure, providing a processing module and con-
figuring said processing module to calculate a recom-
mended route from said current location of said user to
a second location relative to said building or structure
and generate navigation data representative of said rec-
ommended route, and providing an image processing
module configured to generate image data representa-
tive of said navigation data and display said image data
within said mixed reality environment on said screen.
[0019] These and other aspects of the present inven-
tion will be apparent from the following specific descrip-
tion in which embodiments of the present invention are
described, by way of examples only, and with reference
to the accompanying drawings, in which:

Figure 1 is a front perspective view of a headset for
use in a mixed reality system in respect of which a
method and apparatus according to an exemplary
embodiment of the present invention can be provid-
ed;

Figure 2 is a schematic block diagram illustrating the
configuration of some principal elements of a mixed
reality system for use in an exemplary embodiment
of the present invention;

Figure 3 is a schematic illustration of a single image
frame displayed on the screen of a mixed reality sys-
tem according to an exemplary embodiment of the
present invention;

Figure 4 is a schematic diagram illustrative of the
configuration of a mixed reality emergency guidance
system according to an exemplary embodiment of
the present invention; and

Figure 5 is a schematic diagram illustrative of the
configuration of the configuration of a mixed reality
emergency guidance system according to another
exemplary embodiment of the present invention.

[0020] Virtual reality systems are known, comprising a
headset which, when placed over a user’s eyes, creates
and displays a three dimensional virtual environment in
which a user feels immersed and with which the user can
interact in a manner dependent on the application. For
example, the virtual environment may comprise a game
zone, within which the user can play a game.

[0021] More recently, augmented and mixed reality
systems have been developed, wherein image data cap-
tured in respect of a user’s real world environment can
be captured, rendered and placed within a 3D virtual re-
ality environment. Thus, the user views their real world
environment as a three dimensional virtual world gener-
ated images captured from their surroundings.
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[0022] Referring to Figure 1 of the drawings, a mixed
reality display system may include a headset 100 com-
prising a visor 10 having a pair of arms 12 hingedly at-
tached at opposing sides thereof in order to allow the
visor to be secured onto a user’s head, over their eyes,
in use, by placing the curved ends of the arms 12 over
and behind the user’s ears, in a manner similar to con-
ventional spectacles. It will be appreciated that, whilst
the headset is illustrated herein in the form of a visor, it
may alternatively comprise a helmet for placing over a
user’s head, or even a pair of contact lenses or the like,
and the present invention is not intended to be in any
way limited in this regard. Also provided on the headset,
is a pair ofimage capture devices 14 for capturingimages
of the environment, such image capture devices being
mounted as closely as possible aligned with the user’s
eyes, in use.

[0023] Atypical mixed reality system further comprises
a processor, which is communicably connected in some
way to a screen which is provided inside the visor 10.
Such communicable connection may be a hard wired
electrical connection, in which case the processor and
associated circuitry will be mounted on the headset. Al-
ternatively, however, the processor may be configured
to wirelessly communicate with the visor, for example,
by means of Bluetooth or similar wireless communication
protocol, in which case, the processor need not be mount-
ed on the headset but can instead be located remotely
from the headset, with the relative allowable distance be-
tween them being dictated, and limited only by, the wire-
less communication protocol being employed. For exam-
ple, the processor could be mounted on, or formed inte-
grally with, the user’s clothing, or instead located remote-
ly from the user, either as a stand-alone unit or as an
integral part of a larger control unit, for example.

[0024] In general, the processor receives image data
from the image capture devices, and renders and blends
such image data, in real time, into a displayed three di-
mensional virtual environment. The concept of real time
image blending for augmented or mixed reality is known,
and several different techniques have been proposed.
The present invention is not necessarily intended to be
limited in this regard. However, for completeness, one
exemplary method for image blending will be briefly de-
scribed. Thus, in respect of an object or portion of a real
world image to be blended into the virtual environment,
a threshold function may be applied in order to extract
that object from the background image. Its relative loca-
tion and orientation may also be extracted and preserved
by means of marker data. Next, the image and marker
data is converted to a binary image, possibly by means
of adaptive thresholding (although other methods are
known). The marker data and binary image are then
transformed into a set of coordinates that match the lo-
cation within the virtual environment in which they will be
blended. Such blending is usually performed using black
and white image data. Thus, if necessary, colour data
sampled from the source image can be backward
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warped, using homography, to each pixel in the resultant
virtual scene. All of these computational steps require
minimal processing and time and can, therefore, be per-
formed quickly and in real (or near real) time. Thus, as
the user’s field of view and/or external surroundings
change, image data within the mixed reality environment
can be updated in real time.

[0025] Referring to Figure 2 of the drawings, an emer-
gency guidance system according to a first exemplary
embodiment of the present invention comprises at least
one mixed reality headset 100 and an emergency re-
sponse processing system 104, which may be integrated
in or mounted on the headset 100 and/or provided at a
fixed location within the building or structure and config-
ured for wireless communication with the headset 100.
It is envisaged that some exemplary embodiments may
comprise a central emergency response processing sys-
tem for communication with a single headset, or in par-
allel with a plurality of headsets. However, in alternative
exemplary embodiments, the processing functionality of
the emergency response processing system may be dis-
tributed, partly or fully, amongst individual processing
units provided in or on the headsets, which may or may
not be the same processing units used to provide on the
screen mixed reality images of the wearer’s environment
derived from image data captured by the image capture
devices on the headset, and the present invention is not
necessarily intended to be in any way limited in this re-
gard.

[0026] The processing system 104 is configured to re-
ceive, from one or more external sources 108, 110, data
representative of, for example, the structural status of
the building or structure, the health and/or status of (at
least) key equipment therein, the nature and/or status of
an emergency situation, the location of hazardous ele-
ments of an emergency situation (i.e. the location of a
fire, for example), the location of other occupants within
the building or structure, etc. Thus, the processing sys-
tem 104 generally includes an interface to enable data
to be transmitted therefrom and received thereby, in or-
der that data that could potentially be changing dynam-
ically is updated in real (or near real) time. Furthermore,
the processing system 104 may be configured to receive,
or have stored therein, a three dimensional, virtual model
112 of the building or structure.

[0027] It will be appreciated by a person skilled in the
art that the processing functionality of the above-de-
scribed emergency response processing system may be
provided by means of more than one processor. Indeed,
several processors may be required to facilitate embod-
iments of the present invention, some of which may be
dedicated system processors, whether remote or on-
board (i.e. mounted in or on the one or more headsets
100), and others of which may be processors or other
data processing devices incorporated in the network in-
frastructure of the building, and the present invention is
not necessarily intended to be limited in this regard. In-
deed, the processing function may be provided by an
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entirely de-centralised network. For example, this func-
tionality may be provided by a "mesh network", which is
configured to self-initiate (in response to an emergency
situation or otherwise) and build a network using distrib-
uted devices. Such a de-centralised network would con-
tinue to function even if, for example, the infrastructure
of the building is damaged or destroyed: each node may
pass data along to another available node, in the manner
of a "daisy chain", such that not all nodes in the network
need to be within communication range of each other.
[0028] The or each headset 100 may include an inter-
nal geo-location system for generating data representa-
tive of the relative location, within the building or structure,
ofthe wearer of the respective headset and transmit such
data, continuously or otherwise, to the processing system
104. Inthe event of an emergency situation, a user places
aheadset 100 over their eyes, and the processing system
104 is configured, based on the current location of the
wearer within the building or structure, to calculate, using
the above-mentioned 3D virtual model 112 of the building
or structure, the safest and/or quickest route from the
wearer’s location. It will be appreciated that, in many cas-
es, this may be an escape route, but it may also be a
route toward the hazard or emergency depending on the
role of the wearer within the situation.

[0029] Calculation of the above-mentioned route may
be performed in a similar manner to that used in in-car
satellite navigation systems. Thus, in respect of data
within the 3D virtual model 112, the processing system
identifies the wearer’s current location and the required
destination. It then determines the current status of the
connecting paths between those two locations, based on
the 3D virtual model 112 (for permanent status aspects)
and from data received from external sources (to take
into account the dynamically changing environment).
Status parameters may include whether or not two prox-
imal paths or corridors are physically connected (or sep-
arated by a wall or locked door) and actually navigable
(i.e. not blocked by an obstacle or two narrow to pass
through safely). The processing system may also identify
path to path 'cost’, in terms of, for example, the number
of turns and corners to be navigated, presence or ab-
sence of doors, etc. The processing system then identi-
fies the shortest and/or simplest route having the lowest
‘cost'.

[0030] Once a route has been identified, the process-
ing system 104 generates appropriate navigation instruc-
tions, generates virtual representations of such naviga-
tional instructions and overlays them, or otherwise blends
them, in the virtual environment displayed on the screen
within the headset 100. Thus, the wearer can see their
immediate environment (derived from rendered and
blended image data captured by the image capture de-
vices on the headset) together with visual navigation aids
directing them along the recommended route. The nav-
igational image data may include indications of areas
through which the wearer cannot pass, for example, a
locked door. A stillimage of what the wearer may see on
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their screen, according to one exemplary embodiment of
the invention, is illustrated in Figure 3 of the drawings.
[0031] The visual navigational aids may be supple-
mented, or even replaced, with voice guidance emitted
through speakers provided within the headset.

[0032] As the wearer moves within their environment,
along the recommended route, the 3D environment dis-
played on the screen is continuously updated, in real
time, using images captured by the image capture de-
vices. In addition, the processing system 104 is contin-
uously updated with the wearer’s current location, such
that the displayed navigation data can also be updated
accordingly.

[0033] Furthermore, structural sensors and equipment
health reporting systems, as well as other sensors, in-
cluding, in some exemplary embodiments, sensors pro-
vided on the headset itself, may be used to supply rele-
vant data to the processing system 104, such that the
wearer’s route can be dynamically updated to take into
account changing conditions. Thus, for example, in the
case of a fire, data from heat sensors (or other means)
can be used to identify the location of the fire within the
structure, such that the calculated route is configured to
avoid it (or the route re-calculated, as required). Equally,
if data from structural sensors indicates that a part of the
structure has become unsafe, or an obstruction has been
identified, the processing system is configured to re-cal-
culate the route accordingly, to ensure that the wearer
avoids any hazard. The processing system may be con-
figured to generate and insert a visual representation of
an obstacle or hazard in auser’s vicinity into the 3D virtual
environment displayed on their screen.

[0034] It will be apparent to a person skilled in the art
thatthe nature, type and number of external data sensors
required to detect, identify and classify key data relevant
to the generation of an optimum route within a dynami-
cally changing environment will be dependent on the
building or structure itself, its infrastructure and equip-
ment therein, the types of emergency situations envis-
aged, etc. However, in general, the processing system
104 is configured to collate available sensor data from
appropriate sources with the aim of ensuring that the
wearer of the headset is guided around blockages,
breaches, fire, heat, chemical spills and/or other potential
hazards, as appropriate.

[0035] As stated above, the system includes a 3D vir-
tual model 112 of the building or structure. Thus, in ac-
cordance with some exemplary embodiments of the in-
vention, the processing system may be configured to
overlayimage data representative of permanent features
(such as walls, corners, stairs, etc.) onto the 3D mixed
reality images displayed to the user (generated from the
images captured by the image capture devices on their
headsets), using knowledge of the user’s absolute loca-
tion and/or one of a number of image matching tech-
niques. Thus, the wearer would still be able to see per-
manent features of the internal infrastructure within their
field of view, even if thick smoke, for example, is obscur-
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ing the images captured by the image capture devices.
Thus, referring to Figure 4 of the drawings, the user 200
may be presented with a 3D virtual image 202 of their
immediate environmentincluding a visual representation
204 of the recommended route, an overlayed image 206
of permanent features of the building infrastructure, and
known (or identified) hazards 208.

[0036] It is envisaged that, in an exemplary embodi-
ment of the invention, each headset may include a seal
such that the visor can be sealed over the wearer’s eyes,
in use, thereby preventing smoke and other noxious sub-
stances from reaching their eyes and potentially compro-
mising their vision. Furthermore, the headset could in-
clude arespiration filter within a mask portion for covering
the user’s nose and mouth, to preventinhalation of smoke
or other irritant or toxic substances, and aid breathing.
[0037] Insummary,embodiments of the presentinven-
tion provide an emergency guidance systemand method,
wherein a mixed reality headset is provided with a live
connection to the building infrastructure via, for example,
a central control system which integrates several such
headsets and employs distributed sensors, machine
health information modules, and pre-existing emergency
detection systems, functionally integrated therein, so as
to provide a mixed reality system which generates and
displays a live route in an emergency situation and which
can also identify dangers and hazards in a dynamically
changing environment. The headset itself may be pro-
vided with sensors such as ambient temperatures sen-
sors, oxygen quality sensors and even health monitors
inrespect of the wearer. Multi-spectral cameras may also
be provided to identify additional sources of heat, and
even radiation sensors could be employed, depending
on the environment for which the system is intended. It
is envisaged, in accordance with some exemplary em-
bodiments, that multiple headsets would be communica-
bly coupled to a central control system and to each other
to enable gathered data to be shared, thereby to increase
the overall situational awareness of the system.

[0038] It will further be appreciated, as briefly men-
tioned above, that a single processing system can be
used to generate dynamically updated, optimum routes
in respect of a number of different users (and headsets),
as illustrated schematically in Figure 2, wherein the route
calculated and updated for each wearer will be depend-
entontheirindividual respective location within the build-
ing or structure and their role within the emergency situ-
ation, using data from external, static sensors within the
infrastructure of the environment and/or data from sen-
sors mounted on-board their respective headsets. In ad-
dition, in some exemplary embodiments of the present
invention, sensor data from other headsets within the
system may additionally be used by the processing sys-
tem to identify data relevant to a particular user.

[0039] In other exemplary embodiments of the inven-
tion, the processing system may be configured to coor-
dinate multiple users’ locations, movements and routes,
such that each individual user’s route can be calculated
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taking into account the location and movement of other
users so as to ensure, for example, that localised crowds
or bottle necks within the only or principal thoroughfares
can be avoided or at least minimised. In this case, the
main processing system will be remote from, and wire-
lessly coupled to, the headsets 100, either in a fixed lo-
cation within the building or structure or in or on one of
the headsets (intended for example for use by a team
leader or safety officer). However, each headset may in-
clude a local processing system with similar (or possibly
reduced) functionality, such that the headsets can still
function adequately, inthe event of a main system failure,
to guide the wearer to safety.

[0040] Thus, an exemplary embodiment of the present
invention, as illustrated schematically in Figure 5 of the
drawings, may provide an emergency guidance system
which can be used to coordinate the movements of sev-
eral people, whereby each user’s headset is communi-
cably coupled to the processing system and also, option-
ally, to each other. Thus, in calculating the recommended
route for each individual in a group, the size, location and
nature of the group as a whole can additionally be taken
into account, thus, for example, enabling the manage-
ment and generation of alternative routes to allow emer-
gency crews access to relevant areas.

[0041] In addition to the features of the individual sys-
tems described above, namely, and as an example, the
provision of feedback between the stored 3D virtual mod-
el of the building or structure and the environment with
the mixed reality depth information ton identify changes
(such as blockages) which may affect a route, the result-
ant system can potentially report safe routes that have
provided others with a safe escape, provide an active list
of all people stillwithin the building or structure, and report
building health and hazard locations to emergency crews
for coordination purposes. Still further, sensors worn on
each user’s person may be configured to transmit data
representative of the respective user’s vital signs and/or
health status to the system, for provision to, for example,
the emergency services, so as to potentially enable di-
agnosis of injuries such as burns, lung damage or other
injuries.

[0042] Various exemplary embodiments of the present
invention are envisaged for use in various different envi-
ronments, including, but not limited to, buildings, surface
and sub-surface marine vessels, offshore oil rigs, oil re-
fineries, and other complex internal and external envi-
ronments.

[0043] It will be appreciated by a person skilled in the
art, from the foregoing description, that modifications and
variations can be made to the described embodiments
without departing from the scope of the invention as
claimed.

Claims

1. A mixed reality guidance system for use within a
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building or other structure, the system comprising a
headset for placing over a user’s eyes, in use, said
headset including a screen, image capture means
for capturing images of the real world in the vicinity
of the user, and a processor configured to generate
a three-dimensional virtual reality environment and
blend images of said real world environment into said
three-dimensional virtual reality environment to cre-
ate a mixed reality environment representative of a
user’s field of view and display said mixed reality
environmenton said screen, the system further com-
prising a storage module having stored therein a
three-dimensional virtual model of the interior layout
of said building or other structure, a positioning mod-
ule for determining the current location of said user
within said building or other structure, a processing
module configured to calculate a recommended
route from said current location of said user to a sec-
ond location relative to said building or structure and
generate navigation data representative of said rec-
ommended route, and an image processing module
configured to generate image data representative of
said navigation data and display said image data
within said mixed reality environment on said screen.

A system according to claim 1, wherein said image
data comprises navigational symbols, overlayed or
blended into said mixed reality environment so as to
be representative of said recommended route.

A system according to claim 2, wherein said naviga-
tional symbols are updated within said mixed reality
environment using updated location data from said
positioning module as said user moves through the
interior of the building or other structure.

A system according to any of the preceding claims,
wherein said image processing module is further
configured to obtain, from said three-dimensional vir-
tual model, image data representative of selected
fixed features of the interior of the building or other
structure within said real world environment in the
vicinity of the user, and overlay or blend said image
data into said mixed reality environment in respect
of corresponding features therein.

A system according to any of the preceding claims,
configured to receive data from at least one external
sensor indicative of a hazard or obstacle in or on
said recommended route, and re-calculate said rec-
ommended route to circumnavigate said hazard or
obstacle.

A system according to claim 5, comprising an image
processing module for generating image data rep-
resentative of said hazard or obstacle, and overlay-
ing orblending said image data into said mixed reality
environment displayed on said screen.
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10.

1.

12.

13.

A system according to any of the preceding claims,
wherein said positioning module is mounted in or on
said headset.

A system according to any of the preceding claims,
wherein said image capture means comprises at
least one image capture device mounted on said
headset so as to be substantially aligned with a us-
er’s eyes, in use.

A system according to any of the preceding claims,
wherein said processing module is configured to re-
ceive, from remote sensors, data representative of
the health or structural or environmental status of
the building or other structure and/or equipment lo-
cated therein.

A system according to any of the preceding claims,
wherein the headset comprises a face mask, config-
ured to be worn over a user’s nose and/or mouth, in
use, and including a respirator.

A system according to claim 10, wherein said face
mask is provided with a fume seal configured to form
an air tight seal between said face mask and a user’s
face, in use.

Control apparatus for a mixed reality guidance sys-
tem according to any of the preceding claims, said
control apparatus comprising a storage module hav-
ing stored therein a three-dimensional virtual model
of a building or other structure, a processing module
configured to receive, from a positioning module, lo-
cation data representative of the current location of
a user, determine a required location for said user
relative to said building or structure and calculate a
recommended route for said user from their current
location to said required location and generate nav-
igation data representative of said recommended
route, the processing module being further config-
ured to receive, from said positioning module, up-
dated location data representative of the current lo-
cation of the user as they move through said building
or structure and generate updated navigation data
representative of said recommended route accord-

ingly.

Apparatus according to claim 12, wherein said
processing module is configured to receive, from a
plurality of positioning modules, location data repre-
sentative of the respective current locations of a plu-
rality of users, generate a required location for each
said user, calculate a respective recommended
route for each user from their current location to their
required location, and generate respective naviga-
tion data representative of each recommended
route, the processor being further configured to re-
ceive, from each said positioning module, updated
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location data representative of the current location
of each respective user as they move through said
building or structure and generate updated naviga-
tion data representative of their respective recom-
mended route accordingly.

Apparatus according to claim 13, wherein said proc-
essor is further configured to receive sensor data
from the current location of at least one of said users
and use said sensor data in said calculation of one
or more of said recommended routes.

Apparatus according to claim 13 or claim 14, includ-
ing a storage module for storing data representative
of the current occupants of said building or structure.

A mixed reality emergency guidance system, for use
within a building or other structure, the system com-
prising at least one headset for placing over a user’'s
eyes, in use, the or each headset including a screen,
image capture means for capturing images of the
real world in the vicinity of the user, and a processor
configured to generate a three-dimensional virtual
reality environment and blend images of said real
world environment into said three-dimensional virtu-
al reality environment to create a mixed reality envi-
ronment representative of a respective user’s field
of view and display said mixed reality environment
onsaid screen, the system further comprising control
apparatus according to any of claims 12 to 15.

A method of providing a guidance system for a build-
ing or other structure, the method comprising pro-
viding a mixed reality system comprising a headset
for placing over a user’s eyes, in use, said headset
including a screen, image capture means for captur-
ing images of the real world in the vicinity of the user,
and a processor configured to generate a three-di-
mensional virtual reality environment and blend im-
ages of said real world environment into said three-
dimensional virtual reality environment to create a
mixed reality environment representative of a user’'s
field of view and display said mixed reality environ-
ment on said screen, the method further comprising
providing a storage module having stored therein a
three-dimensional virtual model of the interior layout
of said building or other structure, providing a posi-
tioning module for determining the current location
of said user within said building or other structure,
providing a processing module and configuring said
processing module to calculate a recommended
route from said current location of said user to a sec-
ond location relative to said building or structure and
generate navigation data representative of said rec-
ommended route, and providing an image process-
ing module configured to generate image data rep-
resentative of said navigation data and display said
image data within said mixed reality environment on
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said screen.

14



EP 3 062 297 A1

Lt TSt AT i et 1

ST

OO

{

Q
N

igure 1

¥




EP 3 062 297 A1

Important features outlined

Escape Route Shown

Building
Infrastructure

pus Areas Shown

~-202

Mixed Reality Headset
200

| Figure’ 4

10



Many
communicating
simultaneously

Building
Infrastructure

[o%

« Coordinating all escape
routes and ensuring
flow is maintained

EP 3 062 297 A1

Escape Route Shown

Important features outlined

|

1"

Bbwn




10

15

20

25

30

35

40

45

50

55

Europdisches
Patentamt
European
Patent Office
Office européen

des brevets

=

EPO FORM 1503 03.82 (P04C01)

EP 3 062 297 A1

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 15 27 5042

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 20147198017 Al (LAMB MATHEW J [US] ET (1-17 INV.
AL) 17 July 2014 (2014-07-17) GO8B7/06
*

sentences 4,10,

* % % % F ¥ % X % % F ¥ X X % % * X

* abstract *

US 2003/234725 Al

figures 14,15 *

figures 1A, 8, 12, 13 *
paragraph [0001] *

sentence 2, paragraph 28 *
last sentence, paragraph 30 *
paragraph [0034] *

paragraph [0036] *

sentence 2, paragraph 46 *
sentences 2,8, paragraph 51 *
sentence 1, paragraph 53 *
paragraph [0054] *

sentence 1, paragraph 87 *
sentences 1,5, paragraph 104 *
sentences 1,2, paragraph 108 *
sentence 6, paragraph 111 *
sentence 2, paragraph 116 *

last sentence, paragraph 120 *
sentences 5,6, paragraph 121 *
paragraph [0122] - paragraph [0125] *

ET AL) 25 December 2003 (2003-12-25)
* last sentence, paragraph 7 *

* sentences 3,5, paragraph 100 *

* sentence 1, paragraph 134 *

* sentence 3, paragraph 136 *

*

paragraph 117 *

JP 2005 037181 A (PIONEER ELECTRONIC CORP;[1-17
PIONEER DESIGN KK)
10 February 2005 (2005-02-10)

(LEMELSON JEROME H [US] [1-15

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED (IPC)

GO8B

Place of search

Munich

Date of completion of the search

Examiner

17 August 2015 Plathner, B

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another

document of the same category
A : technological background
O : non-written disclosure
P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date

D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

document

12




10

15

20

25

30

35

40

45

50

55

EP 3 062 297 A1

9

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

=

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 15 27 5042

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A US 2008/243385 Al (YAMAMOTO KAKUYA [JP] ET([1-15

AL) 2 October 2008 (2008-10-02)

* last sentence, paragraph 131 *

* paragraph [0138] *

* last sentence, paragraph 149 - paragraph
150 *

* figures 15-17,19-25 *

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED (IPC)

Place of search

Munich

Date of completion of the search

17 August 2015

Examiner

Plathner, B

CATEGORY OF CITED DOCUMENTS

: theory or principle underlying the invention
: earlier patent document, but published on, or

EPO FORM 1503 03.82 (P04C01)

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

after the filing date

: document cited in the application
: document cited for other reasons

: member of the same patent family, corresponding

document

13




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 062 297 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 15 27 5042

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

17-08-2015
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2014198017 Al 17-07-2014  TW 201435654 A 16-09-2014
US 2014198017 Al 17-07-2014
WO 2014110469 Al 17-07-2014

JP 2005037181 A 10-02-20605  NONE

US 2003234725 Al 25-12-2003  NONE

US 2008243385 Al 02-10-2008  CN 1942739 A 04-04-2007
US 2008243385 Al 02-10-2008
WO 2006080344 Al 03-08-2006

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

14



	bibliography
	abstract
	description
	claims
	drawings
	search report

