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(54) Interactive cubicle and method for determining a body shape

(57) A cubicle for trying on one or more items of cloth-
ing and a method for determining a body shape are de-
scribed.

According to an aspect of the invention, a cubicle for
trying on one or more items of clothing is provided which
comprises at least one display displaying an avatar with
at least one first item of clothing, and at least one inter-
action unit enabling a user of the cubicle to create or alter
the avatar and/or to modify the first item of clothing. Ac-
cording to a further aspect of the invention, a method for
determining a body shape of a dressed person is provid-
ed which comprises gathering the spatial coordinates of
a plurality of points on the surface of the dressed person
as well as determining a plurality of body parameters
which at least partly define the body shape to be deter-
mined, wherein the body parameters are taken from a
stored statistical distribution of body parameters such
that the spatial coordinates of the plurality of points are
substantially located on a surface of the body shape or
outside the body shape.
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Description

1. Technical field

[0001] The present invention relates to a cubicle for trying on one or more items of clothing and a method for determining
a body shape.

2. Prior art

[0002] Changing cubicles can be found in a great number of shops such as, e.g., clothing stores or sports shops, in
order to enable a client to try on one or more items of clothing. Common changing cubicles mainly serve to create a
closed, private area where the user of the changing cubicle can put off at least a part of the clothes he wears in order
to try on items of clothing that interest him.
[0003] A disadvantage of common changing cubicles is that the user has to undress at least partly before trying on
items of clothing that interest him. Furthermore, the user can always take only a limited number of items of clothing to
the changing cubicle, said items of clothing, in addition, having to be available in the store just then. In case the items
of clothing taken to the cubicle do not fit the user or are not to the user’s liking, the user first has to get dressed again
before being able to leave the changing cubicle in order to look for more appropriate items of clothing. In addition, as a
rule, it is not possible for a user within the changing cubicle to get more information on the items of clothing taken into
the cubicle for trying them on, or on similar items of clothing. This makes, e.g., the comparison among various items of
clothing, which are of the same kind or similar to each other, more difficult, the more so since it is not possible for the
user in a common changing cubicle to simultaneously try on various items of clothing that are of the same kind or similar
and to compare them directly with one another in worn condition.
[0004] All in all, the trying on of items of clothing in common changing cubicles becomes thereby very time-consuming
and complicated. The possibilities of comparison as well as the possibilities to obtain and exchange information on the
items of clothing which are of interest to the user are limited.
[0005] The Wikipedia article "Virtual dressing room" of January 7, 2013, retrievable under the URL http://en.wikipe-
dia.or/w/index.php?title= Virtual dressing room&oldid=531858520 describes that Virtual dressing room are slowly be-
coming available on various fashion websites and that brick and mortar stores are also starting to use them. US
2012/0062555 A1 describes a system for reducing, without fully eliminating, the need for the use of fitting rooms. GB 2
488 237 A describes computer implemented methods and systems for generating virtual body models for garment fit
visualization. Anguelov, D et al., "SCAPE: Shape Completion and Animation of People", ACM Transactions on Graphics
(TOG), ACM, 2005, introduces the SCAPE model, a data-driven method for building a human shape model that spans
variations in both subject shape and pose. Balan, A and Black, M. J., "The naked truth: Estimating body shape under
clothing", Computer Vision-ECCV 2008, Springer, proposes a method to estimate the detailed 3D shape of a person
from images of that person wearing clothing.
[0006] Starting from the prior art, it is therefore a problem of the present invention to at least reduce the disadvantages
described here. Furthermore, it is the task of the present invention to provide a method for the determination of the body
shape of a person, in particular of a dressed person.

3. Summary of the invention

[0007] According to a first aspect of the present invention, this problem is solved by a cubicle for trying on one or more
items of clothing which comprises at least one display displaying an avatar with at least one first item of clothing.
Furthermore, the cubicle comprises at least one interaction unit enabling a user of the cubicle to create or alter the avatar
and/or to modify the first item of clothing. In a particularly preferred embodiment, the avatar is an avatar of the user of
the cubicle.
[0008] The cubicle according to the invention hence enables the user to try on items of clothing. This can, on the one
hand, be done by actually trying on an item of clothing like in a common changing cubicle. Alternatively or additionally,
however, the user can have displayed to her/him an item of clothing in worn condition only and can inspect it without
having to put off her/his worn clothes and to put on the items of clothing. By means of the interaction unit, the user is
enabled to interactively create the avatar or to alter it. Alternatively or additionally, he can modify the first item of clothing
or several first items of clothing worn by the avatar, respectively, for example by modifying the size, length, color, material
or also of a team wearing its jersey etc.. Preferably, the user receives an immediate feedback concerning the modifications
made.
[0009] Such an inventive cubicle can be used both in the private sector and in public. It is also possible to essentially
do without an actually lockable cubicle, for example, a cubicle with a lockable door, and to provide, for example, only a
support structure which holds the at least one display and the at least one interaction unit, so that the use of the cubicle
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can be followed by viewers and/or a salesperson or the like. It should already be pointed out here that in preferred
embodiments of the present invention, the cubicle is adapted such that an interaction of the user and/or the cubicle with
mobile phones, mobile apps, social networks, the Internet and the like is possible. What was said here applies also to
the further described embodiments of the cubicle according to the invention.
[0010] Furthermore, the cubicle according to the invention enables the user to examine a large number of different
items of clothing in worn condition and to change the avatar’s clothes "at the push of a button", without having to leave
the cubicle for taking new items of clothing into the cubicle to try them on there. Particularly for a case where an avatar
of the user of a cubicle is concerned, the cubicle according to the invention enables the user to get an idea of her/his
appearance when dressed in different items of clothing in the shortest possible time and to check their fit, e.g. the length
of the sleeves or also the combination of colors with further items of clothing. This is possible, as the case may be, also
for items of clothing which are not available for the moment, as far as these are stored in a database, for example, to
which the user has access from the cubicle.
[0011] Furthermore, in a preferred embodiment, the cubicle according to the invention comprises several independent
displays on which the user may have an avatar shown to her/him which can wear one or more different items of clothing.
This enables a direct comparison between the various items of clothing in worn condition. Additionally, on at least one
display surface, further information on the shown avatar and/or the items of clothing worn by the avatar and/or items of
clothing similar to those of the worn items of clothing can be shown.
[0012] In a preferred embodiment, the cubicle is adapted to detect at least a second item of clothing which is brought
into the cubicle by the user. In a particularly preferred embodiment, the cubicle is adapted to detect the second item of
clothing without contact. To this end, a plurality of methods known to the skilled person can be taken into consideration,
for example the use of RFID (radio frequency identification), NFC (near field communication) or optical methods that
are based on an appropriate image processing.
[0013] This enables, in an advantageous manner, to combine the common selection of one or more items of clothing
in a store, which, for example, is based on a haptic impression made by the item or items of clothing, respectively, with
the cited advantages of the cubicle according to the invention. For example, the first item of clothing can be automatically
selected and/or modified due to specific properties of the detected second item of clothing, such as, e.g., its size or color
or shape. In particular the contact-free detection of the second item of clothing further increases the comfort and the
user-friendliness of the cubicle.
[0014] The detection of the second item of clothing opens further options. Thus, for example, the selection and/or the
purchase of an item of clothing can lead to a change of the properties of the avatar in a computer game or the like. Thus,
in one embodiment, the endurance, the speed and/or the ability to react of the avatar could be advantageously influenced
if the user purchases an item of clothing. In this manner, the real world of the user can be closely connected with the
world of the user’s avatar.
[0015] The corresponding data collection can be performed by means of a comparison with a database, e.g. without
contact in the cubicle or during a later payment operation. For this purpose, specific user cards with a built-in chip or
also RFID or NFC chips in the item of clothing itself may be used. One may also think of using one or more codes which
the user has received at any time and which he/she inputs for a comparison with the database, or which are read out
automatically.
[0016] In a further embodiment, it is furthermore possible that the user enters the cubicle with a computer game, e.g.
a newly purchased computer game, whereby the cubicle automatically detects the computer game analogously to the
above discussed case of a second item of clothing. Based on this detection, the behavior of the cubicle can be adapted
to the computer game, for example, with respect to the creation and/or alteration of the avatar or the behavior/appearance
of the avatar itself.
[0017] In a preferred embodiment, the first and the second item of clothing coincide. This allows the user after entering
the cubicle to get an impression of what the item of clothing taken into the cubicle by her/him looks like in worn condition
or also under real conditions such as, for example, in a sports event.
[0018] According to a further aspect of the invention, the avatar is created from pre-stored data. In a preferred em-
bodiment, the pre-stored data was created from a body shape which was determined according to an embodiment of
the method - described further below - for determining the body shape of a dressed person. For example, the pre-stored
data may have been created from a body shape which was determined by performing the steps of gathering the spatial
coordinates of a plurality of points on the surface of the dressed person and determining a plurality of body parameters
which at least partly define the body shape to be determined, wherein the body parameters are taken from a stored
statistical distribution of body parameters such that the spatial coordinates of the plurality of points are essentially located
on a surface of the body shape or outside the body shape.
[0019] Thus, the user of the cubicle can store a preferred avatar, for example, an avatar of himself, and use said avatar
for displaying it within the cubicle without first needing to adapt a new avatar to the user’s wishes. The storage of data,
from which the avatar used for displaying is created, also enables the user of the cubicle to choose items of clothing for
other persons, for example, for friends and relatives, in case he has the necessary access to the data required for the
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creation of the avatar of the respective person. This extends the possibilities and the field of application of the inventive
cubicle considerably, in particular to the purchase of items of clothing as a gift for other persons. It is particularly com-
fortable for a user if the body shape, from which the pre-stored data for his avatar is created, can be determined without
the need for the user to undress.
[0020] With these optional features of the invention, a user can communicate his dressed avatar to other persons and
transmit it via e-mail, MMS or via a social network. One or more persons can participate in the selection process, provide
evaluations and suggest other sizes, e.g. on the basis of the heatmap described further below.
[0021] A "remote" payment function can also be considered. So, for example, parents could agree to an adolescent’s
choice of an item of clothing or suggest a different size. As soon as an agreement has been reached, the parents pay
the chosen items, for example, by means of a payment function on the Internet. Thereupon the youth can take the item
of clothing home. As a consequence, the transmission of the dressed avatar enables youths to do their shopping alone,
while the parents are still able to decide what they want to pay. The discussion and decision can be made discreetly
within the cubicle, based on the dressed avatar, maybe with additional data relating to the fit.
[0022] In a preferred embodiment, the interaction unit of the cubicle is adapted to perform a three-dimensional meas-
uring of the user.
[0023] Hence, the user does not have to enter a separate unit in order to have an avatar of himself created or to have
the avatar adapted to his own body, for example, after gaining or losing weight or after a growth of the user, but this can
take place directly within the cubicle according to the invention. This further increases the comfort for the user of the cubicle.
[0024] By repeated purchases and use of a current user database, it can be determined which of the articles bought
earlier are most probably not fitting any longer and for which categories of clothes there is a great need (e.g. trousers
or jackets). Based thereon, new items of clothing can be suggested. Combinations of "new" items of clothing with "old"
ones (which probably are still fitting) can also be suggested.
[0025] In a particularly preferred embodiment, the interaction unit for the creation and/or alteration of the avatar is
adapted for measuring the user in at least partly dressed condition, and the avatar is created and/or altered by means
of an automatic adaption to measurement data of the interaction unit. The interaction unit is, in particular, preferably
adapted to perform one of the methods for determining the body shape of a dressed person, as described further below.
The interaction unit for creating and/or altering the avatar may, in particular, be adapted to perform the steps of gathering
the spatial coordinates of the plurality of points and determining the plurality of body parameters for determining the
body shape mentioned above.
[0026] According to a further aspect of the invention, the avatar is displayed in a virtual reality on the at least one display.
[0027] For example, the virtual reality can be adapted to the first item of clothing worn by the avatar and/or correspond
to a typical environment in which such an item of clothing is normally worn. So, for example, an avatar wearing sports
apparel can be represented in a sports stadium, or an avatar wearing evening dress can be represented in a theater or
at a music concert. For outdoor clothes, a landscape with mountains could be represented.
[0028] The optional feature of adapting the virtual reality enables the user of the cubicle to better assess the effect of
the respective item of clothing in the shown environment. For a particularly realistic effect, it is possible to adapt the
sound in the cubicle and other physical properties like the wind, a particular fragrance, the temperature, the air humidity etc.
[0029] In a preferred embodiment, the avatar is further adapted to move simultaneously or time-delayed in case of a
movement of the user in the cubicle. Preferably, the avatar’s movements follow the movements of the user. This gives
the user a particularly realistic picture of how the respective item of clothing behaves in worn condition. In this context,
also a movement pattern can first be recorded according to which the avatar moves, so as to give the user of the cubicle
a particularly realistic impression. This is made use of particularly advantageously in combination with the representation
of the avatar in a virtual environment. First, e.g., a movement pattern of the user can be recorded such as the latter
would execute it when playing football, for example, and the avatar can then move according to this pattern on a virtual
football field. Furthermore, it is particularly advantageous if the cubicle enables the user to choose one or more different
virtual realities in which the avatar moves according to the recorded movement pattern of the user. This enables the
user, without leaving the cubicle and irrespective of the actual environment of the user within the cubicle, to get an idea
of how the item of clothing behaves under different movement patterns and in different environments.
[0030] In a further preferred embodiment, the virtual reality changes dynamically depending on the movement of the
user. In one embodiment, the dynamic change can happen simultaneously with the movement of the user. In another
embodiment, the dynamic change can also take place time-delayed with the movement of the user, for example in
combination with a recorded movement pattern of the user, according to which the avatar moves in the virtual reality.
This further contributes to giving the user of the cubicle a realistic picture of the clothing in worn condition, in particular
when moving in a typical environment corresponding to the respective item of clothing.
[0031] Such a dynamic change can also serve to enable the user to get a virtual look-around view, so that he can cast
a look into the virtual reality just like out of a window. The direction of view of the user can, for example, be tracked and
the represented virtual reality can be modified accordingly.
[0032] A further aspect of the dynamic change of the virtual reality is based on capturing the facial expression or
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gestures of the user. If the latter, for example, expresses by her/his body language, consciously or unconsciously, her/his
dislike regarding a specific scene, e.g., if he or she is not interested at all in a specific sport, the represented virtual
reality can react to this and carry out modifications by, e.g., showing a scene from a different sport.
[0033] According to a further aspect of the invention, the at least one display further displays a heatmap which visualizes
a fit of the first item of clothing on the avatar. In an embodiment, this heatmap can represent a pressure distribution on
the skin by the item of clothing. However, the representation of other values by the heatmap is also possible, for example,
the expansion of the item of clothing or deviations from a predefined ideal fit. A further interaction of the user, for example
choosing the preferred fit of the clothes (loose, figure-hugging or the like), with the cubicle may be considered.
[0034] Preferably, the user can, by means of the interaction unit, further adapt one or more items of clothing worn by
the avatar by, e.g., choosing a different cut or modifying the size, and receive an immediate feedback in the form of a
modified heatmap indicating the effects which the made modifications have on the fit of the items of clothing. This allows
a dynamic, interactive adaption of the items of clothing in order to determine an optimal fit. Finally, even a virtual tailoring
of the item of clothing is possible by making individual modifications on a dress pattern of the item of clothing. In a
particularly preferred embodiment, the heatmap is shown on the item of clothing worn by the avatar. In a further embod-
iment, the heatmap is displayed in a separate place.
[0035] In a further preferred embodiment, the changing cubicle further comprises a communication unit for transmitting
a representation of the avatar with the first item of clothing. Thus, the user can send the representation, e.g., to his e-
mail address in order to be able to access it anew for later online purchases, or he can share the representation of the
avatar with the first item of clothing in a social network with his friends for asking them, e.g., to let him know their opinion
concerning the item of clothing or even to let them participate in the payment in the sense of a "crowd funding".
[0036] Finally, the cubicle itself can proactively present suggestions to the user as to which items of clothing match
particularly well due to, for example, an appropriate color combination or other parameters such as the clothing style or
the like.
[0037] A further aspect of the present invention is provided by a method for determining a body shape of a dressed
person, said method comprising the gathering of the spatial coordinates of a plurality of points on the surface of the
dressed person. Furthermore, the method comprises determining a plurality of body parameters which at least partly
define the body shape to be determined, wherein the body parameters are taken from a stored statistical distribution of
body parameters in such a way that the spatial coordinates of the plurality of points are essentially located on a surface
of the body shape or outside the body shape.
[0038] The method allows determining the body shape of a person without a need for him to undress. In particular in
combination with the herein described embodiments of a cubicle according to the invention, the method enables a user
of a cubicle to virtually try on any kind of clothing - also, e.g., underclothing/underwear - without having to undress.
[0039] In an embodiment of the method, a reference shell is created from the spatial coordinates of the plurality of
points on the surface of the dressed person. In a preferred embodiment, the method further comprises deforming a
surface of a standard reference shell in order to essentially obtain a congruence of the surface with the plurality of
gathered spatial coordinates.
[0040] The reference shell created in this way specifies a measure for the maximum spatial extension of the dressed
person’s body shape which is to be determined. For example, if the person wears only very little clothes or clothes that
are very tight-fitting, the reference shell created in this way already represents a very good approximation to the actual
body shape of the dressed person, so that additional, optional process steps, as described below, may be done without.
The reference shell can also be used for comparison with the database.
[0041] In a particularly preferred embodiment, the gathering of the spatial coordinates is performed by means of one
or more optical scanners, the radiation of which essentially does not penetrate the clothes of a person.
[0042] Common methods for determining the body shape of a dressed person are typically based on the use of radiation
which can penetrate the clothes of a person to a not inconsiderable extent, such as, e.g., X-rays. It is, however, a
disadvantage of such types of radiation that they can possibly be dangerous for persons and/or may damage objects
that are carried by persons. Such devices and methods using such types of rays often also need a special authorization.
All this renders the use of such radiation inadequate for use in methods and devices which are used, for example, in a
cubicle as illustrated above.
[0043] The method according to the invention, however, uses a type of radiation which essentially does not penetrate
through clothing, thus avoiding at least some of the disadvantages described above. The method uses a statistic approach
which does not require a person to undress or a penetration of the clothing by the radiation used for measuring.
[0044] In a further embodiment of the method according to the invention, there is furthermore an optimization which
uses the distances between the spatial coordinates of the plurality of points and of the spatial coordinates of corresponding
points on the surface of an assumed body shape. In addition, the optimization can further take into consideration the
probability with which the values of the body parameters for the assumed body shape occur in the statistical distribution.
[0045] The deviation of the determined body shape from the actual body shape of the dressed person can thus be
further decreased. This is relevant particularly if the person wears thick or not very tight-fitting clothing.
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[0046] In a further embodiment, the gathered spatial coordinates of the plurality of points are weighted differently in
the determination of the body shape. For example, the spatial coordinates of points which correspond to unclothed areas
of the body do not have to be corrected very much in the further procedure, since the spatial coordinates of such points
already essentially reflect the actual body shape in the corresponding unclothed areas of the human body. Such points
are therefore weighted differently from the spatial coordinates of points which correspond to clothed areas of persons,
for example.
[0047] A further aspect of the present invention relates to a method for creating an avatar for use in combination with
a computer game, wherein the avatar for the computer game is created from a body shape which was determined by
one of the methods described herein.
[0048] A further aspect of the invention is formed by a device for carrying out one of the methods according to the
invention which were described above. Here, the method can be implemented in software, hardware or in a combination
of software and hardware.
[0049] An additional aspect of the invention is an avatar intended for being used in a computer game and created by
means of such a method. In a particularly preferred embodiment, the avatar is created for this purpose in a cubicle
according to the invention, this cubicle comprising a device for creating an avatar by means of the method described
just now. This is preferred, for example, in case the purchase or possession of a corresponding computer game is
recorded automatically, e.g. by means of a user identification in the cubicle - maybe via a user-specific scan code or by
manually inputting a user-specific code such as, for example, a numerical code - with subsequent database comparison
or use of the already mentioned techniques using RFID or NFC chips for detecting a packaging of the game or the like.
[0050] By now, avatars have made their way into a large number of computer games and/or other virtual realities.
Typically, however, predefined avatars are used here, or an avatar has to be laboriously adjusted to the expectations
and wishes of a player by manual alteration of a large number of parameters. The creation of an avatar described here
for being used in combination with a computer game enables a player to create his personalized avatar interactively
and dynamically, without a need for complex manual inputs. At the same time, the player can, for example, equip the
avatar with items of clothing which the player can examine beforehand in a shop. Thus, a close interconnection of the
real and the virtual world is given which influences the shopping experience and the game experience in a positive manner.

4. Brief description of the figures

[0051] In the following detailed description, currently preferred examples of embodiments and implementations of the
cubicle according to the invention and the method according to the invention for the determination of a body shape are
described with reference to the following figures:

Figs. 1a-b: Example of a cubicle with at least one display and at least one interaction unit;

Fig. 2 Example of a technical implementation of an embodiment of a cubicle according to the invention;

Fig. 3 Embodiment of a display showing an avatar with at least a first item of clothing;

Fig. 4 A further embodiment of at least one display which shows an avatar with at least a first item of clothing
as well as additional information such as, e.g., a heatmap;

Figs. 5a-c: Embodiment of a cubicle with a display and a device for creating an avatar of the user of the cubicle;

Figs. 6a-b: Embodiment of a cubicle with a display showing an avatar with at least a first item of clothing in a virtual
reality, wherein the avatar follows the movements of the user of the cubicle; and

Fig. 7: Illustration of the fundamental principles of the SCAPE model.

5. Detailed description of preferred embodiments

[0052] In the subsequent detailed description, currently preferred embodiments of the invention are described. It is,
however, emphasized that the present invention is not limited to these embodiments. In particular, it is possible to
combine individual aspects of the embodiments which are described in the following, so as to achieve further embodiments
belonging to the invention. For this purpose, single aspects of the respective embodiments can also be disregarded or
omitted, respectively, should these be irrelevant for the intended field of application of the cubicle or for the method
explained in the following.
[0053] Figs. 1a-b show a preferred embodiment of a cubicle 100. Such a cubicle can, for instance, be positioned like
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a normal changing cubicle in a shop or a department store. It is, however, also possible to think of a positioning at other
locations, detached from actual sale, or even from the physical presentation of the items of clothing. For example, the
cubicle 100 could be arranged in an airport terminal or similar locations, so that waiting travelers can examine new
clothing collections in a realistic view on an avatar, or even create an avatar for the first time.
[0054] The cubicle 100 comprises three display surfaces 110. In other embodiments, the cubicle 100 comprises a
different number of display surfaces 110, e.g. one or two display surfaces. At least one of the three display surfaces 110
serves to show an avatar with at least a first item of clothing. At this point, it is explicitly pointed to the fact that, for the
sake of simplicity, even if it is spoken of the first item of clothing in the following, there are also always comprised
embodiments in which the avatar wears more than one first item of clothing. For example, the avatar may wear a first
T-shirt, a first pair of trousers and first shoes, etc.
[0055] The cubicle 100 comprises a door 120 which allows the creation of a closed private area. Furthermore, the
cubicle 100 preferably comprises a number of additional elements such as, e.g., a mirror 130 and a seating-and/or
storage facility 140. One or more mirrors can, however, also be integrated into the display surfaces explained further
below. This allows a use of the cubicle 100 also in the conventional sense or a combination of the advantages of an
interactive cubicle 100 with the advantages of conventional cubicles such as, e.g., the possibility of a haptic feedback.
[0056] As can be seen from Figs. 1a-b, the three displays 110 are attached to an inner frame or stand 150 to which,
for example, also the mirror 130 can be fixed. Together with the door 120, this frame 150 forms a closed interior space
when the door is closed, in which the user of the cubicle 100 can stay within and use the cubicle (of course, the cubicle
can also be used with an open door). As can be seen from Fig. 1a, the cubicle 100 optionally comprises a further outer
frame 160. This frame surrounds the inner frame 150, with preferably one or more spaces being present between the
outer frame 160 and the inner frame 150 within which, for instance, the technology and infrastructure such as, for
example, computers, projectors, air conditioning units, lighting units, power supply etc. can be arranged and hidden from
the eyes of a user.
[0057] This protects, for instance, against unauthorized access to this technology. For getting access to this technology,
the outer frame 160 preferably comprises a lockable door or opening (not shown) which can only be opened by employees
and preferably remains hidden from the eyes of users of the cubicle 100.
[0058] The cubicle 100 further comprises an interaction unit (not shown) which enables a user to create or alter the
avatar and/or to modify the first item of clothing. For this purpose, at least a partial region of at least one of the three
displays 110 is preferably equipped with a touch-sensitive surface serving as interaction unit. Alternatively, or additionally,
further interaction units such as, for example, a keyboard, a touchpad or a device for voice and gesture control can be
available in the cubicle 100. In further embodiments described herein, the interaction unit can also serve to get additional
information on the avatar and the item of clothing, call up a heatmap, select a virtual reality in which the avatar is shown,
and to generally access or control the functions provided by the cubicle 100. In a further embodiment, the behavior of
the cubicle 100 can also be further influenced or controlled, respectively, from outside the cubicle, for example, by a
salesman. Another option would be a control by an app on a smartphone or similar or by another person being outside
the cubicle or even farther away.
[0059] Fig. 2 shows a possible technical implementation 200 of the cubicle 100 shown in Figs. 1a-b. The cubicle 200
comprises three display areas 210 which are configured here as rear-projection PLEXIGLAS plates. These are each
irradiated from behind by one or more short-distance projectors 220. Preferably, at least one projector 220 is a FullHD
projector 220. Such a FullHD projector 220 can be used, for example, to represent high-resolution product information.
The advantage of a projector compared to other display devices lies in the high flexibility of the presentable data formats.
[0060] In other preferred embodiments, the display surfaces 210 are large-area LED or LCD displays, particularly
preferable OLED displays.
[0061] At least one of the display surfaces 210 is preferably configured as a touch-sensitive display surface serving
as interaction unit for controlling the behavior of the cubicle 200 and for modifying the displayed avatar and/or the first
item of clothing. For this purpose, for example, a touch-sensitive foil 230, e.g. a capacitive touch-sensitive foil 230, can
be applied on one of the display surfaces 210. In a further embodiment, one of the display surfaces 210 itself comprises
already a touch-sensitive surface such as, e.g., a touch screen. Alternatively, also cameras can be provided for recording
the movements of the user by means of which the cubicle is to be controlled.
[0062] The projectors 220 or the displays used for displaying, respectively, are connected to the infrastructure (not
shown) required for representing the virtual contents (avatar with item of clothing, virtual realities, additional information,
menus etc.) and are supplied with the necessary data by it. Furthermore, the interaction unit, for example the touch-
sensitive display surface 230, is also connected to this infrastructure in order to influence the behavior and the displayed
contents.
[0063] In one embodiment (not shown), the cubicle further comprises technical installations by means of which the
user can be given a haptic experience of a virtually selected item of clothing. This can be achieved, for example, by one
or more regions of a display which comprise additional electrodes that expose a touching finger to a voltage. By means
of alternating voltages of different frequencies, various textures of a virtual item of clothing can be presented thereby in
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a haptic simulation. Alternatively or additionally, a haptic impression can also be obtained by means of a specific tem-
perature distribution on the display which is created by corresponding small heating elements.
[0064] The cubicle shown in Fig. 2 further comprises, as already discussed above, a mirror 240 as well as a door 250
which can be locked so as to create a closed private area.
[0065] The cubicle 200 further comprises at least one device 260 which allows detecting at least a second item of
clothing that is taken into the cubicle 200 by the user. Here, too, it is explicitly emphasized that while it is always referred
to the second item of clothing in the following, there are always comprised also embodiments in which the user takes
more than one second item of clothing into the cubicle, for example, a second T-shirt, a second pair of trousers and a
second pair of shoes. Particularly preferably, the device 260 is able to detect the second item of clothing (or the second
items of clothing, respectively, see above) without physical contact.
[0066] For example, the device 260 can be a radio frequency ID antenna which is able to contactless read out information
relating to the second item of clothing, said information being stored on a chip attached to the second item of clothing.
This enables the cubicle 200 to become aware of second items of clothing taken into the cubicle 200 by a user when
entering the cubicle 200. The cubicle 200 may then greet the user for example by displaying a standard avatar that
wears the items of clothing taken into the cubicle by the user.
[0067] If the user takes multiple second items of clothing into the cubicle 200 and if the avatar is not able to present
the items of clothing as being worn by an avatar at the same time, the cubicle 200 can react thereto in different ways.
For example, the cubicle 200 can be configured such that in case of second items of clothing worn on top of each other
- for example, a T-shirt and a sweater or underpants and trousers - it shows an avatar which always presents the item
of clothing worn outermost (in the above case, the sweater and the trousers). Alternatively, the cubicle can be configured
such that is shows several avatars that each wear different "layers" of clothing (in the above case, one avatar could, for
example, wear the underpants and the T-shirt, and a second avatar the trousers and the sweater). All avatars could be
shown on one single display surface 210, or else - if available - at least partially on different display surfaces 210. If the
user takes several similar items of clothing-for example, several pairs of trousers - into the cubicle 200, the cubicle may,
as described above, be configured such as to show several avatars each wearing one of the similar items of clothing.
In a further configuration, the cubicle shows only one avatar wearing the item of clothing detected first or last, etc.
[0068] Conceivable is also the representation of the heatmaps explained above on an avatar, if several items of clothing
are worn on top of each other. This could suggest to the user in an intuitive manner whether under a specific item of
clothing, e.g. a sweater, it is possible to wear one or more further items of clothing. The information required for this
purpose concerning the respective items of clothing can be either called up from a database, or it is contactless forwarded
to the cubicle by means of an appropriate chip located on or in the item of clothing.
[0069] The skilled person is aware that the cases described here serve only as examples and that the cubicle 200
can be configured in the most varied ways. The cubicle 200 may, on the one hand, be preset, for example when entering
the cubicle for the first time, or the user of the cubicle 200 may determine the behavior of the cubicle 200 himself. A
combination of preset basic settings which the user can further adapt to her/his special wishes is also possible. In this
case, it is advantageous if the user has the option to store the settings he/she made, so that he/she will be able to retrieve
them at a later time.
[0070] For example, the settings can be stored in a personalized database or can be forwarded via a communications
unit and read-in again. Preferably, the settings are reset to preset basic settings when leaving the cubicle 200, so that
a new user finds the cubicle 200 in its basic configuration and, where appropriate, can make or load his personalized
settings, as explained just now. Optionally, a user is asked when leaving the cubicle 200 whether the settings shall be
reset, as the user might possibly leave the cubicle 200 only for a short time and then continue to use the cubicle 200,
so that a reset of the settings would not make sense. In a further embodiment, the settings are automatically reset after
a certain period of time once the user has left the cubicle 200, etc..
[0071] Express reference is made here to the fact that the above explanations do not only concern the behavior of
the cubicle 200 with respect to the display of second items of clothing taken into the cubicle by the user, but apply also
to any type of settings that relate to the behavior of the cubicle 200 and which can be adapted and modified by the user.
[0072] Fig. 3 shows an example 300 of one of the display surfaces 110, 210 shown in Figs. 1a-b, 2 during use of the
cubicle. An avatar 310 is shown which wears at least a first item of clothing. In the example shown here, the avatar 310
wears a first T-shirt 320, a first pair of trousers 330 and a first pair of shoes 340.
[0073] Particularly preferably, the avatar 310 is an avatar 310 of the user of the cubicle. This enables the user to get
a realistic idea of her/his appearance in the selected item of clothing 320, 330, 340. In a further embodiment, the avatar
310 is a preset standard avatar. Alternatively, the avatar 310 can also be created from pre-stored data. The data required
for this can, for example, be taken along by a user of the cubicle, be stored in a database or else be retrievable over
other communication facilities.
[0074] It is particularly comfortable for the user if such data can be created from a body shape of her/his body for
whose determining the user does not have to take off her/his clothes. Such a method for determining the body shape
of a dressed person from which the pre-stored data can be created for generating an avatar also constitutes an aspect
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of the present invention and will be described in detail further below.
[0075] The communication unit mentioned above or a further similar installation, respectively, allow the user in a further
embodiment to store, forward and/or share in a social network with his friends a representation of the displayed avatar
wearing the first item of clothing, for example in order to know their opinion on the respective item of clothing.
[0076] The use of pre-stored data for the creation of the displayed avatar allows the user of a cubicle, in particular,
not only to have her/his own avatar displayed, but also avatars of her/his friends or acquaintances, to the extent that
they permit the user to use their data. Hence, for example, a user who wants to purchase an item of clothing as a gift
for an acquaintance or on behalf of the latter may check the fit and the appearance of the respective item of clothing in
a virtual way without requiring the presence of said acquaintance.
[0077] The display surface 300 further shows a plurality of menu points 350 which enable the user to modify the avatar
310 and/or the first item of clothing 320, 330, 340. Furthermore, the display surface 300 shows a symbol 360 for calling
up additional information, for example with respect to the items of clothing 320, 330, 340, or else for using the cubicle.
It is particularly preferable if the display surface 300 comprises a touch-sensitive surface which allows the user to activate
the individual menu points 352, 355, 358 or the symbol for calling up further information 360 by direct touch.
[0078] Fig. 4 shows a further example 400 of one or more of the display surfaces 110, 210 shown in Figs. 1a-b, 2
during use of the cubicle. Here, the whole content can be shown on one display surface or else - if available - distributed
over several display surfaces. Thus, a greater clarity of the shown information is obtained.
[0079] First of all, an avatar 410 wearing a first item of clothing 420 is shown. The avatar 410 is, for example, a preset
standard avatar or an avatar of the user of the cubicle, said avatar having been created from pre-stored data or by other
means (for example, by means of a device for the creation/alteration of an avatar and which is available in the cubicle,
see below). Furthermore, a number of menu points 432, 435 are shown by which, for example, the avatar 410 and/or
the first item of clothing 420 can be modified or by which a main menu can be called up. Preferably, these menu points
can be activated by touching the surface of the display(s). Displayed is furthermore a number of additional items of
clothing 440 as well as further information relating to these items of clothing - e.g. user ratings, price, etc. - which are
similar to the first item of clothing 410, for example, or which are particularly suited for being worn together with the latter.
[0080] Such additional information can also be displayed for the first item of clothing 420 currently worn by the avatar
410. In the embodiment shown in Fig. 4, for example, user ratings 450 concerning the first item of clothing 420 as well
as information 460 (e.g. the accuracy of fit and the length) of the first item of clothing 420 on the avatar 410 are described.
[0081] Most preferably, the fit of the first item of clothing 420 on the avatar 410 is furthermore displayed to the user
in a visually prepared manner. For example, a pressure distribution exerted on the avatar 410 by the first item of clothing
420 can be visualized in the form of one or more heatmaps. It is particularly advantageous for the user if several of such
representations 472, 474, 476, 478 are shown at the same time, with each representation 472, 474, 476, 478 showing
such a heatmap for the first item of clothing 420 in a different size - e.g. XS, S, M and L. This enables the user to get a
direct visual impression of the accuracy of fit of the first item of clothing 420 in the various different sizes and to choose
the appropriate size without having to try on all these individual items of clothing. This increases the comfort and the
pleasure of the user when choosing items of clothing. In an embodiment which is not shown, it is furthermore possible
to have such heatmaps displayed also for further items of clothing, for example for one or more of the items of clothing
440, in one or more sizes. This enables the user not only to find the appropriate size for a specific item of clothing, but
to also compare, at the same time, the fit of different models, types, product lines, etc..
[0082] The preparation of a heatmap can be made by comparing the 3D-shape of the item of clothing, by taking into
account a certain expansion, if necessary, with the 3D-shape of the avatar. However, a heatmap which is based on
pressure distribution is only one option. There is also the possibility of visualization of other parameters, such as, e.g.,
the expansion of the material of the item of clothing or deviations from a perfect fit, etc.
[0083] Figs. 5a-c show an embodiment of a cubicle 500 according to the invention which comprises a display surface
510 on which, inter alia, an avatar with a first item of clothing can be displayed. Preferably, the display surface 510
comprises a touch-sensitive surface which allows the user 520 to interact with the cubicle in order to, for example, create
or alter the displayed avatar and/or the first item of clothing. Additionally or alternatively, the cubicle 500 can comprise
further interaction units (not shown) like, for example, a keyboard, a touchpad, a device for voice control, etc. In some
situations, it may not be desired that the user 520 touches the display surface 510 directly, since this may lead to a
contamination of the surface.
[0084] The cubicle 500 further comprises a device (not shown) for creating and/or altering the displayed avatar. Such
a device can be used, for instance, to create an avatar of the user 520 when using for the first time such a cubicle 500
according to the invention, or to adapt an avatar of the user 520 created from pre-stored data to the body proportions
of said user. In an embodiment, this device is located directly behind the display surface 510. In a further embodiment,
such a device comprises various sub-devices which are, for example, mounted in one or more corners of the cubicle 500.
[0085] Preferably, such a device comprises one or more sub-devices for performing three-dimensional measurements
of the user 520. Particularly preferred for the three-dimensional measurements is using a radiation which does not
substantially penetrate through the clothes of the user 520, as, e.g., infrared radiation.
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[0086] In comparison with X-rays, for example, IR radiation is, in general, not dangerous for the user 520 of the cubicle
500 and for objects which are present in the cubicle 500. A method using such radiation and by means of which a true
image of the body shape (i.e. the shape of the body in undressed state!) of a person can nevertheless be obtained
without said person having to undress also constitutes, as already mentioned, a part of the present invention and will
be described in detail further below.
[0087] The mentioned method thus allows that in one embodiment of the cubicle 500, the device for creating/altering
the avatar is adapted to take measurements of the user 520 in an at least partially dressed condition. Here, the avatar
is, for example, created and/or altered by an automatic adaption to measurement data of the device. Preferably, the
already mentioned method according to the invention is used for this. In a further embodiment, the creation and/or
alteration are performed partially automatically, i.e. the user 520 is given the opportunity to manually influence the
creation and/or alteration of the avatar.
[0088] Figs. 5a-c show the cubicle 500 according to the invention schematically during different stages of the creation
of an avatar of the user 520. In Fig. 5a, the cubicle 500 is shown directly after the entering of the user 520. For example,
a greeting screen is shown on the display surface 510 and asks the user whether he/she wishes to continue a session
still going on, whether he/she wishes to start a new session and wants to set the settings back to preset standard values
and so forth.
[0089] If the user 520 selects the start of a new session, he/she is asked, for example, whether he wishes to use a
standard avatar, whether he/she wishes to create an avatar from pre-stored data as described above or whether he/she
wishes to be measured for creating/altering her/his avatar. An automatic user identification via a card of the user provided
with a radio chip, an automatic registration of a smartphone of the user, a device for registering a finger print of the user
or similar techniques are also conceivable.
[0090] Fig. 5b schematically shows the cubicle 500 during the three-dimensional measuring of the user 520.
[0091] Fig. 5c finally shows the cubicle 500 upon completion of the measuring and creating of the avatar of the user
520. The display surface 510 now shows the avatar of the user 520. In the embodiment shown here, the shown avatar
wears first items of clothing which correspond to the second items of clothing worn by the user 520. For this, as explained
above, the second items of clothing worn by the user are e.g. detected without physical contact when entering the cubicle.
[0092] Figs. 6a-b show a further embodiment 600 of a cubicle according to the invention with a display surface 610
showing an avatar 620 wearing a first item of clothing. In the embodiment shown here, the avatar is an avatar of the
user 630 and wears the same clothing as the latter. Furthermore, in the embodiment depicted here, the avatar 620 is
shown in a virtual reality 640, in this case in a football stadium. In the embodiment shown here, the wall 650 of the cubicle
is further adapted to the virtual reality 640 shown on the display surface 610, i.e. the wall is configured such that it
smoothly blends into the virtual reality 640. Such an embodiment of a cubicle 600 can be used, for example, in sales
rooms where specific items of clothing, in the present case, for example, football wear, are sold. In a further embodiment,
the wall 650 is neutrally configured, and the represented virtual reality 640 can be selected and/or adapted by the user
630 of the cubicle. Alternatively, the represented virtual reality can also be selected automatically. The cubicle 600 can,
for example, record items of clothing taken into the cubicle 600 by the user 630 and adapt the virtual reality accordingly.
Or else, the cubicle adapts the virtual reality to the first item of clothing worn by the avatar 620 and which the user 630
had chosen or modified via an interaction unit (not shown) of the cubicle 600.
[0093] In a preferred embodiment, the avatar 620 is further adapted to move when the user 630 moves within the
cubicle 600. This can happen essentially simultaneously or time-delayed. Particularly preferably, the avatar 620 imitates
the movements of the user 630 or follows them, respectively, or it moves like in a preset scene corresponding more or
less to the user’s movement. As can be seen from Figs. 6a-b, the avatar 620 shown here follows with his upper part of
the body the turn of the upper part of the user’s 630 body, for example. In order to record the movements of the user
630, here, for example, the same devices are used that are used for a three-dimensional measuring of the user when
creating and/or altering his avatar 620, as described above. In a further embodiment, additional devices known for such
purposes from the prior art are used for recording the movements of the user 630.
[0094] It is further particularly advantageous if the virtual reality 640 changes dynamically depending on the movement
of the user 630. For example, the virtual reality 640 can change at a turn of the head of the user 630 of the cubicle 600
and so allow the user 630 a kind of "panoramic view" in the virtual reality, as already explained in detail above.
[0095] A further aspect of the present invention relates, as already mentioned several times, to a method for determining
the body shape of a dressed person. By the term body shape, the shape of the body of a human in undressed condition
is to be understood here. Such a method can be used in a particularly advantageous manner in one embodiment of the
cubicle according to the invention, since the method enables to create or alter, respectively, an avatar of a user of such
a cubicle without the user having to undress for this. Preferably, the user receives instructions for the creation or alteration
of the avatar within the cubicle itself, for example, on one of the display devices and/or by means of audio signals which
explain to her/him how he/she has to behave for carrying out the method.
[0096] The method is based on a statistical model of body shapes existing in real life. An example of such a statistical
model is the SCAPE model, the principles of which are explained in Fig. 7. The model is based on a parameterization
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of body shapes, parameterizing a given body shape essentially by means of shape parameters (ci)i=1 ..., m, cf. 710, and
orientation parameters {Φj}j=1, ..., n, cf. 720.
[0097] For this purpose, the body is divided into a number of partial regions, cf. 720. The shape parameters describe
overall properties of the body such as its thickness, size, the muscle mass, etc., while the orientation parameters describe
the orientations between two respective adjacent partial regions, i.e. for example the angle between the upper arm and
the forearm. The parameters are defined such that any body shape existing in real life can essentially be parameterized
and reconstructed by them, cf. 730.
[0098] The SCAPE model is based on a plurality of measurements of a test person in a plurality of real body poses.
For each of the poses measured, the shape and orientation parameters {ci} and {Φj} describing said poses were deter-
mined. In addition, shape parameters were determined for a plurality of test persons in order to maintain the variance
of the body shapes. From the entirety of the parameters thereby obtained, for each shape and orientation parameter a
probability distribution was determined which indicates the probability that a specific value of the respective parameter
occurs in real poses of humans. All these probability distributions could then be summarized in the framework of a single
m+n-dimensional probability distribution. If necessary, a principal component analysis (PCA) is carried out to reduce
the number of parameters and eliminate correlated parameters at least in part.
[0099] With the method according to the invention for determining the body shape of a dressed person, first the spatial
coordinates of a plurality of points are gathered on the surface of the dressed person, i.e. on the surface of the clothes
in clothed regions, or on the skin of the person in unclothed regions, respectively. As already mentioned above, preferably
one or more scanners are used for this purpose, said scanners using an IR radiation that does not substantially penetrate
through the clothing of a person. It is a special advantage of the method according to the invention that there is particularly
no need for using rays penetrating through the clothing of a person to a substantial extent in order to determine her/his
body shape, since such types of rays like, e.g., X-rays, can often be harmful to humans.
[0100] The spatial coordinates gathered in this way, or the respective points in space defined by these spatial coor-
dinates, essentially form a "reference frame" within which the sought body shape of the person has to lie. "Essentially"
means in this context in particular "except for measurement errors", as such measurement errors are present in each
measurement. Preferably, the method according to the invention is based on the following consideration: For determining
the sought body shape, all or at least a part of the above-mentioned shape and orientation parameters {ci} and {Φj} are
determined for the sought body shape in such a way that the captured spatial coordinates of the plurality of points are
essentially located on a surface or outside the sought body shape defined by the shape and orientation parameters.
[0101] In order to facilitate a comparison between the "reference frame" set by the gathered spatial coordinates and
the body shape which is to be determined, for example first a reference shell can be created from the spatial coordinates
of the plurality of points on the surface of the dressed person. In the simplest case, this can be done by considering
three adjacent space points as respectively defining a triangular area. The reference shell then consists of the entirety
of all triangular areas, i.e. the mesh of triangles, which is spanned by the recorded space points.
[0102] In a further optional step, the surface of the reference shell can further be deformed in order to essentially reach
a match of the surface with the plurality of the recorded spatial coordinates. In one embodiment, such a verification of
match is carried out only for a subset of all recorded spatial coordinates in order to save computing time. Such a match
can, for instance, be determined quantitatively in the sense of a least-squares-method. Thereby, the distance between
the recorded spatial coordinates of a point of the surface of the dressed person to a corresponding point on the reference
shell (for example, the point on the reference shell that is closest the respective space point) is squared, and the sum
of these values is added up for all considered points. The surface of the reference shell is then essentially congruent
with the (considered) recorded space points when this sum is minimal. Other quantitative measures for the match
mentioned here, as, e.g., a Procrustes analysis, are also conceivable.
[0103] In the case that the measured person is actually undressed or is wearing only very thin and/or tight-fitting
clothes, the so created reference shell already constitutes a good approximation to the sought body shape. An additional
data comparison can be helpful in the process.
[0104] In other cases, particularly in cases of thick or not tight-fitting clothes, the so created reference shell, as already
mentioned, constitutes only a maximum spatial extension within which the sought body shape has to lie. For a better
determination of the actual body shape, further method steps are necessary.
[0105] In a preferred embodiment, the reference shell created by means of the just described method steps is first
converted into a corresponding SCAPE body shape which is parameterized by shape and orientation parameters {ci}
and {Φj}. In this context, it is important to note that between the possible reference shells and the possible SCAPE body
shapes there is a 1-to-1 correspondence, as both have the same topology. For converting the determined reference
shell into a SCAPE body shape, first, the orientation parameters {Φj} of the SCAPE body shape corresponding to the
reference shell are determined by means of a Procrustes analysis, and the SCAPE body shape determined thereby is
then brought in line with the shape of the reference shell by deformation, i.e. by adaption of the shape parameter {ci}.
The SCAPE body shape created in this manner, which in the following is referred to as SCAPE reference shape, now
forms the "reference frame" within which the sought body shape essentially has to lie; unclothed zones of the measured
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person can also lie on this reference frame. Thus, it is ensured, for example, that for the regions corresponding to the
hands, the feet or the head, an exact match between the reference frame and the spatial coordinates determined for
these regions is given.
[0106] Following this, the shape and orientation parameters {ci} and {Φj} are optimized, starting from a standard SCAPE
shape, for determining the sought body shape of the measured dressed person. Typically, first the orientation parameters
and then the shape parameters are adapted. Hereby, it has to be noted that the sought SCAPE body shape, as already
mentioned, essentially has to lie within the SCAPE reference shape.
[0107] In a preferred embodiment, the optimization of the SCAPE parameters is done by taking into consideration the
distances between the gathered spatial coordinates of the plurality of points on the surface of the dressed person (which
now correspond to points on the SCAPE reference shape) from corresponding points on the surface of the assumed
body shape (which now correspond to points on the body shape which is defined by the SCAPE parameters that are to
be optimized, in the following referred to as assumed SCAPE shape). For example, one could try to minimize these
distances. This alone, however, would essentially lead to a reproduction of the SCAPE reference shape.
[0108] It has, indeed, proven to be advantageous to first adapt, in the best possible way, the pose of the assumed
SCAPE shape to the pose of the SCAPE reference shape. For this purpose, the surfaces of the SCAPE reference shape
and of the assumed SCAPE shape are preferably approximated by triangular meshes, and the distances between the
corresponding vertices of the triangular meshes of the SCAPE reference shape and the assumed SCAPE shape are
used as distances used for optimization. The coordinates of the vertices of the SCAPE reference shape and the assumed
SCAPE shape are referred to as vk and vk.
[0109] A preferred step of the method according to the invention now comprises trying to minimize not only the distance
between the vertices when optimizing the pose, but to optimize at the same time the likelihood with which the orientation
parameters {Φj}, which define the pose of the assumed SCAPE shape and which are combined in the following into the
vector p, appear in the above-mentioned (empirically determined) m+n-dimensional probability distribution. A simulta-
neous optimization can be made for example by means of a Levenberg-Marquardt algorithm which uses the following
non-linear energy function: 

wherein p’ corresponds to the vector p projected into a principal component analysis (PCA) basis, wp is a weighting
factor which, for example, can assume the value 0.1, and σl is the variance of the probability distribution of the
respective orientation parameters in the PCA basis.

[0110] After the pose has been optimized by the method described here, in a preferred embodiment of the method,
furthermore an optimization of the shape takes place whereby, on the one hand, it has to be ensured that the assumed
shape lies essentially within the SCAPE reference shape, and on the other hand, here too, the probabilities have to be
taken into account with which the selected values of the body parameters, in particular the shape parameters {ci}, appear
in the statistical distribution. For this purpose, preferably, again a Levenberg-Marquardt algorithm with the following non-
linear energy function is used: 

wherein, in analogy to the above, σi is the variance of the probability distribution of the respective shape parameter
and ws is a weighting parameter which, for example, can assume the value 0.5. The weighting parameters αk are,
for example, set equal to 1 for vertices of the assumed SCAPE shape which lie within the SCAPE reference shape,
and equal to 4 for such vertices of the assumed SCAPE shape which lie outside the SCAPE reference shape. Thus,
such vertices that lie outside are "punished" more severely and thereby pushed into the SCAPE reference shape.

[0111] In a further preferred embodiment, the latter, however, applies only to such vertices which correspond to actually
dressed points on the surface of the measured person. For such vertices, which correspond to undressed points, for
example points in the face, on the hands, etc., the weighting parameters αk continue to be equated to 1, even if the
corresponding vertex of the assumed SCAPE shape lies outside he SCAPE reference shape, since such points do not
perforce have to lie within the reference shape but may also lie "upon" it.
[0112] However, it has to be noted that the here presented fundamental process steps of the method according to the
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invention are not tied to the SCAPE model discussed here, but can be used also in connection with other statistical
models for body shapes, which, for example, choose a different parameterization or determine the probability distributions
of the body parameters in a different manner, for example based on theoretical considerations. Such methods, too,
belong to the present invention.
[0113] Furthermore, it has to be emphasized that the elucidated method is indeed preferably carried out in the above
explained cubicle. However, an execution at other locations is also conceivable, since merely a sufficient number of
devices have to be provided, so that the required spatial coordinates of the dressed user can be recorded. Such devices,
for example the explained IR scanners, can be installed without great effort at almost any place, for example, also in
public spaces like a pedestrian area, e.g. in front of the shop-window of a store.
[0114] In one embodiment, the body shape determined by means of the explained method for creating an avatar is
embellished at critical points. Such modifications concern, for example, about 5% of the entire shape. The real data of
the body shape, however, are maintained for other applications. For example, the above explained heatmaps should
preferably be established on the basis of real data, preferably, however, without calling the user’s attention to "shapeless"
(deviating from the general ideal of beauty) body regions.
[0115] According to a further aspect, the above explained avatar could be combined with data concerning fitness
and/or data concerning a training of the user. For example, the avatar can indicate changes in the body shape resulting
from training and which have already occurred or may occur in the future, for example, a stronger musculature. Conversely,
the user can also receive suggestions or instructions for an effective training and/or healthier nutrition. The direct optical
feedback by visualization with the avatar thus strengthens the training motivation of the user.
[0116] In this context, also a data takeover to and from electronic training systems can be provided. Such an electronic
training system is, for example, a data-based or Internet-based system which processes training-related data of the
user. In doing so, the data can be manually updated to the most recent level and/or the data are automatically recorded
by sensors and/or a system which is able to determine the position of the user, like, e.g. a GPS system.
[0117] A further aspect of the invention is provided by a device for carrying out one of the just described methods
according to the invention, whereby the method can be implemented in software, hardware or a combination of software
and hardware.
[0118] A further aspect of the present invention is further provided by a method for creating an avatar to be used in
combination with a computer game, wherein the avatar is created from a body shape which was determined by one of
the above described embodiments of the method according to the invention, as well as an avatar to be used in combination
with a computer game, said avatar having been created by means of such a method. Preferably, the recording of the
spatial coordinates of a plurality of points on the surface of a dressed person, which is part of the method, takes place
in an embodiment of the cubicle according to the invention which furthermore enables the user to store her/his avatar
for further use or to forward it directly via a communication system, for example the Internet.
[0119] In the following, further examples are provided to facilitate the understanding of the invention:

1. Cubicle for trying on one or more items of clothing, comprising:

a. at least one display displaying an avatar with at least one first item of clothing; and

b. at least one interaction unit enabling a user of the cubicle to create or alter the avatar and/or to modify the
first item of clothing.

2. Cubicle according to example 1, wherein the avatar is an avatar of the user of the cubicle.

3. Cubicle according to example 1 or 2, wherein the cubicle is further adapted to detect at least a second item of
clothing which is brought into the cubicle by the user.

4. Cubicle according to example 3, wherein the cubicle is adapted to detect the second item of clothing without contact.

5. Cubicle according to example 3 or 4, wherein the first and the second items of clothing coincide.

6. Cubicle according to one of the preceding examples, wherein the avatar is created from pre-stored data.

7. Cubicle according to example 6, wherein the pre-stored data was created from a body shape which was determined
according to one of examples 16 - 22.

8. Cubicle according to example 7, wherein the interaction unit for creating and/or altering the avatar is adapted to
perform a three-dimensional measuring of the user.
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9. Cubicle according to example 8, wherein the interaction unit is adapted for measuring the user in an at least partly
dressed state and wherein the avatar is created and/or altered by an automatic adaption to measurement data of
the interaction unit.

10. Cubicle according to example 9, wherein the interaction unit for creating and/or altering the avatar is adapted
to perform a method according to one of examples 16 - 22.

11. Cubicle according to one of the preceding examples, wherein the avatar is displayed on the at least one display
in a virtual reality.

12. Cubicle according to one of the preceding examples, wherein the avatar is adapted to move simultaneously or
time-delayed in case of a movement of the user in the cubicle.

13. Cubicle according to example 12 in combination with example 11, wherein the virtual reality changes dynamically
depending on the movement of the user.

14. Cubicle according to one of the preceding examples, wherein the display further displays a heatmap which
visualizes a fit of the first item of clothing on the avatar.

15. Cubicle according to one of the preceding examples, wherein the cubicle further comprises a communication
unit for transmitting a representation of the avatar with the first item of clothing.

16. Method for determining a body shape of a dressed person, comprising:

a. gathering the spatial coordinates of a plurality of points on the surface of the dressed person; and

b. determining a plurality of body parameters which at least partly define the body shape to be determined,

c. wherein the body parameters are taken from a stored statistical distribution of body parameters such that the
spatial coordinates of the plurality of points are essentially located on a surface of the body shape or outside
the body shape.

17. Method according to example 16, wherein a reference shell is created from the spatial coordinates of the plurality
of points on the surface of the dressed person.

18. Method according to example 17, further comprising the step of deforming a surface of the reference shell so
as to essentially obtain a congruence of the surface with the plurality of the gathered spatial coordinates.

19. Method according to one of examples 16 - 18, wherein the gathering of the spatial coordinates is performed by
means of one or more optical scanners, the radiation of which does essentially not penetrate through the clothes
of the person.

20. Method according to one of examples 16 - 19, wherein an optimization is performed in step c. which uses the
distances between the spatial coordinates of the plurality of the points and spatial coordinates of corresponding
points on the surface of an assumed body shape.

21. Method according to example 20, wherein the optimization further takes into account the probability with which
the values of the body parameters for the assumed body shape appear in the statistical distribution.

22. Method according to one of examples 16 - 21, wherein the gathered spatial coordinates of the plurality of points
are weighted differently in step c..

23. Method for creating an avatar for use in combination with a computer game, wherein the avatar is created from
a body shape which was determined by a method according to one of examples 16 - 22.

24. Method according to one of examples 16 - 22, wherein the determined body shape is used together with a
training system.



EP 2 775 456 A2

15

5

10

15

20

25

30

35

40

45

50

55

25. Device for carrying out a method according to one of examples 16 -24.

26. Avatar for use in combination with a computer game, wherein the avatar is created by a method according to
example 23.

27. Avatar according to example 26 for use in combination with a computer game, wherein the avatar is created in
a cubicle according to example 10.

28. Computer game with an avatar according to one of examples 26 or 27.

Claims

1. Cubicle (100; 200; 500; 600) for trying on one or more items of clothing, comprising:

a. at least one display (110; 210; 300; 400; 510; 610) displaying an avatar (310; 410; 620) with at least one first
item of clothing (320; 330; 340; 420); and
b. at least one interaction unit (210) enabling a user (520; 630) of the cubicle to create or alter the avatar (310;
410; 620) and/or to modify the first item of clothing (320; 330; 340; 420).

2. Cubicle (100; 200; 500; 600) according to claim 1, wherein the avatar (310; 410; 620) is an avatar of the user (520;
630) of the cubicle.

3. Cubicle (100; 200; 500; 600) according to claim 1 or 2, wherein the cubicle is further adapted to detect at least a
second item of clothing which is brought into the cubicle by the user (520; 630).

4. Cubicle (100; 200; 500; 600) according to claim 3, wherein the cubicle is adapted to detect the second item of
clothing without contact.

5. Cubicle (100; 200; 500; 600) according to claim 3 or 4, wherein the first (320; 330; 340; 420) and the second items
of clothing coincide.

6. Cubicle (100; 200; 500; 600) according to one of the preceding claims, wherein the avatar (310; 410; 620) is created
from pre-stored data.

7. Cubicle (100; 200; 500; 600) according to claim 6, wherein the pre-stored data was created from a body shape
which was determined by performing the steps of gathering the spatial coordinates of a plurality of points on the
surface of the dressed person and determining a plurality of body parameters which at least partly define the body
shape to be determined, wherein the body parameters are taken from a stored statistical distribution of body pa-
rameters such that the spatial coordinates of the plurality of points are essentially located on a surface of the body
shape or outside the body shape.

8. Cubicle (100; 200; 500; 600) according to claim 7, wherein the interaction unit (210) for creating and/or altering the
avatar (310; 410; 620) is adapted to perform a three-dimensional measuring of the user (520; 630).

9. Cubicle (100; 200; 500; 600) according to claim 8, wherein the interaction unit (210) is adapted for measuring the
user (520; 630) in an at least partly dressed state and wherein the avatar (310; 410; 620) is created and/or altered
by an automatic adaption to measurement data of the interaction unit (210).

10. Cubicle (100; 200; 500; 600) according to claim 9, wherein the interaction unit (210) for creating and/or altering the
avatar (310; 410; 620) is adapted to perform the steps of gathering the spatial coordinates of the plurality of points
and determining the plurality of body parameters.

11. Cubicle (100; 200; 500; 600) according to one of the preceding claims, wherein the avatar (620) is displayed on the
at least one display (110; 210; 510; 610) in a virtual reality (640).

12. Cubicle (100; 200; 500; 600) according to one of the preceding claims, wherein the avatar (310; 410; 620) is adapted
to move simultaneously or time-delayed in case of a movement of the user (520; 630) in the cubicle (100; 200; 500;
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600).

13. Cubicle (100; 200; 500; 600) according to claim 12 in combination with claim 11, wherein the virtual reality (640)
changes dynamically depending on the movement of the user (520; 630).

14. Cubicle (100; 200; 500; 600) according to one of the preceding claims, wherein the display (400) further displays a
heatmap (472; 474; 476; 478) which visualizes a fit of the first item of clothing (420) on the avatar (410).

15. Cubicle (100; 200; 500; 600) according to one of the preceding claims, wherein the cubicle further comprises a
communication unit for transmitting a representation of the avatar (310; 410; 620) with the first item of clothing (320;
330; 340; 420).
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