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DEVICE, METHOD, AND COMPUTER PROGRAM TO CONTROL AN AVATAR

TECHNICAL FIELD

The present disclosure generally pertains to the field of virtual reality, and in particular to

method, device and computer program for performing image processing.

TECHNICAL BACKGROUNOD

Generally, neural networks, such as Deep Neural Network (DNN) and Convolutional Neural
Network (CNN) are known, and they are used in a plurality of technical fields, for example in
image processing. Known image processing devices may use DNN and CNN for image recon-

struction, multispatial and multispectral image generation, object recognition and the like.

Moreover, DNN and CNN typically have an input layer, an output layer and multiple hidden lay-
ers between the input layer and the output layer. In image processing, a neural network may be
trained to output images having high spectral resolution or high spatial resolution, using as an
input to the neural network, a color channel image, such as an RGB image (having red, green

and blue color channels).

Although there exist techniques for image processing, it is generally desirable to improve image

processing devices and methods.

SUMMARY

According to a first aspect, the disclosure provides an electronic device comprising circuitry con-
figured to acquire user information related to a detected user and generate a personalized strategy

of an avatar based on the user information.

According to a second aspect, the disclosure provides a method comprising acquiring user infor-
mation related to a detected user and generating a personalized strategy of an avatar based on the

user information.

According to a third aspect, the disclosure provides a computer program comprising instructions,
the instructions when executed on a processor causing the processor to perform acquiring user
information related to a detected user and generating a personalized strategy of an avatar based

on the user information.

Further aspects are set forth in the dependent claims, the following description and the drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments are explained by way of example with respect to the accompanying drawings, in
which:

Fig. 1 schematically shows a process of enhancing virtual reality experience by personalizing the

virtual reality experience;

Fig. 2 schematically shows in more detail an embodiment of a context and user profile as de-
scribed in Fig. 1;

Fig. 3 schematically shows an embodiment of a virtual club animator as described in Fig. 1;

Fig. 4 shows a flow-diagram of a process of generating a personalized avatar;

Fig. 5a schematically shows in more detail an embodiment of a process of user detection per-
formed in the process of generating a personalized avatar as described in Fig. 4, wherein the vir-

tual animator is projected as a hologram,;

Fig. 5b schematically shows in more detail an embodiment of a process of user detection per-
formed in the process of generating a personalized avatar as described in Fig. 4, wherein the vir-

tual animator is displayed in mixed reality glasses;

Fig. 6 schematically shows in more detail an embodiment of a process of performing basic user
information collection performed in the process of generating a personalized avatar as described
in Fig. 4;

Fig 7 schematically shoes in more detail an embodiment of a process of performing user analysis

performed in the process of generating a personalized avatar as described in Fig. 4;

Fig. 8 schematically shows in more detail an embodiment of a process of personalized strategy

generation performed in the process of generating a personalized avatar as described in Fig. 4;

Fig. 9 schematically shows in more detail an embodiment of a process of personalized avatar

generation, wherein a text prompt is used,

Fig. 10 shows a flow diagram visualizing a method for generating a personalized avatar for en-

hancing a virtual reality experience;

Fig. 11 illustrates an embodiment of a venue wherein personalized avatars and users interacts

with each other; and

Fig. 12 shows a block diagram depicting an embodiment of an electronic device that can imple-

ment the processes of generating a personalized avatar.
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DETAILED DESCRIPTION OF EMBODIMENTS

Before a detailed description of the embodiments under reference of Fig. 1 to Fig. 12 are given,

general explanations are made.

As mentioned in the outset, neural networks, such as Deep Neural Network (DNN) and Convolu-
tional Neural Network (CNN) are known, and they have reached state-of-the-art level perfor-
mance in many domains, such as of image processing, image reconstruction, multispatial and

multispectral image generation, language processing and the like.

As it is generally known, deep learning models and neural networks are used in virtual reality
scenarios. For example, for generating an avatar in a virtual reality scenario a neural network us-
ing a text-to-video model system may be used. Virtual reality is used not only in gaming scenar-

ios but also in everyday life scenarios.

In some cases, there are people find it awkward, to go for example to a club or a restaurant alone.
People who are shy/introverted/new in a city/solo tourists may want to go to a club to dance and
to meet new people but may hesitate to go if they don’t find someone that can accompany. And
even in company many people just stick to the company they came with and have difficulties to

approach strangers.

It has been recognized that, for example, shy people may mean boring atmosphere in a club and

therefore it may be in the club’s best interest to help its guests to get in contact with each other.

Consequently, some embodiments pertain to an electronic device comprising circuitry config-
ured to acquire user information related to a detected user and generate a personalized strategy of

an avatar based on the user information.

The electronic device may be a digital (video) camera, an edge computing enabled image sensor,
such as smart sensor associated with smart speaker, or the like, a smartphone, a personal com-
puter, a laptop computer, a personal computer, a wearable electronic device, electronic glasses,
professional music equipment or the like, a circuitry, a processor, multiple processors, logic cir-

cuits or a mixture of those parts.

The circuitry may include one or more processors, logical circuits, memory (read only memory,
random memory, etc., storage memory, i.e. hard disc, compact disc, flash drive, etc.), an inter-
face for communication via a network, such as a wireless network, internet, local area network,
or the like, a CMOS (Complementary Metal Oxide Semiconductor) image sensor, a CCD

(Charge Coupled Device) image sensor, or the like.
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The avatar may be for example, a virtual animator that greets people entering the club and starts
a conversation, makes small talk, tries to create a fun and welcoming atmosphere with them try-
ing to lighten the mood quickly. In this manner, the presence of a user is detected, i.e. a detected

user and user information related to the detected user is acquired.

The personalized strategy may be a list of actions, or at least one action that is generated and be-
ing performed by the avatar. The personalized strategy may be adjusted to the acquired user in-
formation, to an acquired user feedback as well as to the venue style. In this manner, the virtual
reality experience, e.g., clubbing experience, may be more enjoyable for all users. The avatar
may be customized to reflect the values of the venue and may be adapted to the clubbers person-
alities. The avatar may be multilingual and may make the virtual reality experience more inclu-

sive.

The personalized strategy generation may be an action planning as described herein. The person-

alized strategy may be an action plan as described herein.

In some embodiments, the circuitry may be further configured to generate the avatar based on
the generated personalized strategy. The avatar generated based on the generated personalized
strategy is a personalized avatar. For example, using the acquired user information a personal-
ized avatar is generated, that is an avatar based on the user profile, user interest, user preferences
and the like. Such an avatar is a personalized avatar, e.g., a virtual (human) club animator, that
creates a welcoming atmosphere for shy and/or introverted people, helps them socialize in any
place, such as a venue/club, connects them with compatible people based on their data and pro-
files and initiates dancing. For example, the personalized avatar may take the form of a hologram

or be displayed by mixed reality glasses.

In some embodiments, the circuitry may be further configured to perform user analysis based on
the user information to obtain a user analysis result. User analysis may include performing body
scanning to obtain physical information, information regarding the age, the gender, the fitness
level of auser and the like. A user analysis result may comprise all the above information as well

as basic user information acquired from an interface to users.

The user information may be all kind of information acquired by the interface to users. For ex-
ample, information regarding the profile of the user, the profile of the venue, information that the
user actively inputs by talking or by any other means and information that can be acquired by

microphone and camera.

The user analysis may be a user data analysis as described herein.
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In some embodiments, the circuitry may be configured to perform personalized strategy genera-

tion based on the user analysis result to obtain the personalized strategy of the avatar.

In some embodiments, performing user analysis may comprise performing body scanning to ob-

tain a physical analysis result included in the user analysis result.

In some embodiments, the generated personalized strategy may comprise at least one of perform-
ing small talk with a user, engage user to dance, engage user to drink, engage user to sing and
user matching. The generated personalized strategy may comprise for example introducing
guests to each other and leading the conversation until a chemistry has been established or stop-

ping the conversation in a non-awkward way if no chemistry can be established.

The introduction of people to each other may be based on data collected during an initial conver-
sation or based on certain profiles. For example, the electronic device and/or avatar may have ac-
cess to the users’ social media profiles and may use that data to optimize the matching.
Alternatively, or additionally, the electronic device and/or avatar may have access to the users’
dating profiles and match them specifically with the intent of dating. For example, it may also

provide support by jokingly pushing the two users towards each other.

In this manner, shy or average people may have the same experience as very social, or extrovert
people have by getting in contact with a lot of new people without feeling bad when starting a
conversation. For example, the personalized avatar may initiate the dancing if users are too shy

to start by themselves.

Since it is normal to go out without a friend, the personalized avatar may make sure that every-

one is enjoying themselves/having a positive experience.

In some embodiments, the avatar may be a virtual animator presented to a user as a hologram. In
this case there may be a need for one or more speakers, one or more microphones and one or
more cameras in the walls, floor and ceiling. The device may activate the speakers that are best
for a specific person without enhancing the overall sound in the room. A person may then give a
command like “louder” to get stronger sound. In this case all people see and hear the same avatar
and speech. The behaviour of the avatar may be based on camera and microphone input. Lights

in the place may be optimized for the hologram experience.

Alternatively, in some embodiments, the avatar may be a virtual animator presented to a user in
mixed reality glasses. In this case there may be a need for an earpiece with a microphone.
Glasses may be available for usage or may be private given that a specific application is installed

and some kind of check-in is performed. In this case different users may see different avatars and
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each avatar may give certain hidden hints like how to approach the other person to speed up the

dating etc. like “offer her to buy a drink”.

In some embodiments, the circuitry may be further configured to perform human detection and

human localization to obtain the detected user.

In some embodiments, the user information may be acquired by an interface to users imple-

mented by one or more camera and/or one or more microphones.

In some embodiments, the user information may comprise user profile information and context

information.

In some embodiments, the avatar may talk to the detected user to acquire basic user information
included in the user information. Basic user information may comprise information whether the
user is new or old, information about user drink/eat preferences, user experience history, and the

like.

In some embodiments, generating a personalized strategy of an avatar may be implemented by a

deep learning model.
In some embodiments, the deep learning model may be implemented by a neural network.
In some embodiments, performing user analysis may be implemented by a deep learning model.

In some embodiments, the personalized avatar generation may be implemented based on a trans-

former model.
In some embodiments, the transform model may use text-to-video conversion technology.

In some embodiments, the user detection, the basic user information collection and the personal-

ized avatar generation may be implemented by an interface to users.

The interface to users may acquire any possible information. For example, information regarding
the profile of the user, the profile of the venue, information that the user actively inputs by talk-
ing or by any other means, information that can be acquired by microphone and camera, without

limiting the present disclosure in that regard.

Some embodiments pertain to a method comprising acquiring user information related to a de-

tected user and generating a personalized strategy of an avatar based on the user information.
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Some embodiments pertain to a computer program comprising instructions, the instructions
when executed on a processor causing the processor to perform comprising acquiring user infor-
mation related to a detected user and generating a personalized strategy of an avatar based on the

user information.

The electronic device may be a Hardware-Software (HW-SW) product that simulates a human
who keeps company, animates party behaviour and assists in meeting other people. It may pro-

vide more fun for most users, More fun may lead to more users and more drinks and food.
General concept of a virtual animator

Fig. 1 schematically shows a process of enhancing virtual reality experience by personalizing the

virtual reality experience.

A context and user profile 100 is transferred to a personalized avatar, here a virtual animator
101. The virtual animator 101 processes data of the context and user profile 100 to project/dis-
play the personalized virtual animator to a user 102. The user 102 transmits to the virtual anima-
tor 101 a user input 103, such as a user feedback indicative of the interaction between the virtual
animator 101 and the user 103. The virtual animator 101 updates the context and user profile 100
based on user feedback 104 comprising the user input 103. In this manner, the virtual animator
101 becomes a personalized virtual animator providing an enhanced virtual reality experience to
the user 102. For example, the user feedback 104 may include feedback of the user regarding
previous interaction with the virtual animator and feedback regarding the atmosphere of the
place where the user and the virtual animator are met, e.g., a club, a restaurant, social events,

conferences, universities, schools, or the like.

In the embodiment of Fig. 1, the user 102 is described as one person, without limiting the present
embodiment in that regard. Alternatively, there may be a plurality of users interacting with one
virtual animator, e.g., a virtual club animator 101, or with a plurality of avatars (virtual anima-

tors).

Fig. 2 schematically shows in more detail an embodiment of a context and user profile as de-
scribed in Fig. 1. The context and user profile 100 comprises user information 200 and context
information 201. The user information 200 includes a conversation history of the user with the
virtual club animator or with other users, user voice, a user interaction history with the virtual

club animator, the profile of the user and the user’s preferences, and the like. The context infor

mation 201 includes values of venue (e.g., club), style of venue, environment information, e.g.,

information acquired by cameras which for example are suitable also for dark environments.
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For example, the user profile may be acquired by the user’s social media profile, dating user’s
profile, etc. The user interaction history with the virtual club animator may include for example,
feedback of the user regarding previous interaction with the virtual club animator and feedback
regarding the atmosphere of the place (see user feedback 104 in Fig. 1) where the user and the
virtual club animator are met, e.g., a club. In this manner the virtual animator meets the user, talk

with the user and learns the user’s habits and characteristics.

The values of venue may for example include a customer category to which the venue refers to.

The style of venue may for example include the kind of music that usually is played in the venue.

In the embodiment of Fig. 2, the avatar is described as virtual club animator which interacts with
the user within a club, without limiting the present embodiment in that regard. The avatar may
interact with the user in any possible place, e.g., in a restaurant, social events, conferences, uni-

versities, schools, or the like.

Fig. 3 schematically shows an embodiment of a virtual club animator as described in Fig. 1. The
virtual club animator 101 receives as an input user information 200 and context information 201
via an interface to users 300, wherein the interface to users 300 comprises a user interface. In
other words, the virtual club animator 101 collects information about the user and the venue via
the interface to users 300. User data analysis 301 is performed on the collected information, here
user information 200 and context information 201, to obtain a data analysis result 302. Action
planning 303 is performed on the data analysis result 302 to obtain an action plan 304. The ac-
tion plan 304 is received by the interface to users 300 and is output as a display of a personalized

virtual club animator with motion and sound 305.

In the embodiment of Fig. 3, the interface to users is used to collect information about the users
e.g., by an active input from the users such as by talking to them, and to collect information from
one or more cameras and one or more microphones existing in a place, e.g. a venue, where the

virtual animator and the user are also present.
Generating a personalized avatar

Fig. 4 shows a flow-diagram of a process of generating a personalized avatar. As described in
Figs. 1 and 3, when a user enters a place, such a venue, a club, a restaurant, universities, schools,
a place for social events, for conferences, or the like, an avatar meets the user and talks with the

user.

At 400, user detection is performed to detect whether a user is present or not and to obtain pres-

ence information of a detected user (see 102 in Fig. 1). The user detection may be performed by
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the interface to users (see 300 in Fig. 3) of the avatar (see virtual animator 101 in Figs. 1 and 3).
At 402, basic user information collection is performed on the detected user (see 102 in Fig. 1) to
obtain basic user information, such as if the user is new/old costumer, what are the user drink/eat
preferences, the user experience history, etc. The basic user information collection may be per-
formed by the interface to users (see 300 in Fig. 3) of the avatar (see virtual animator 101 in
Figs. 1 and 3). At 404, user analysis is performed to obtain a user analysis result. The user analy-
sis is performed based on the basic user information and also based on further acquired infor-
mation, as described in more detail in Fig. 7 below. The user analysis may be performed by the
user data analysis (see 301 in Fig. 3) of the avatar (see virtual animator 101 in Figs. 1 and 3). The
user analysis result may comprise the basic user information, a user profile, user matching, a
dance type recommendation of the user, etc. At 406, personalized strategy generation is per-
formed based on the user analysis result to obtain at least one personalized strategy. The person-
alized strategy generation may be performed by the action planning (see 302 in Fig. 3) of the
avatar (see virtual animator 101 in Figs. 1 and 3), and the at least one personalized strategy cor-
responds to the action plan (see 304 in Fig. 3), as described in Fig. 3. At 408, personalized avatar
generation is performed based on the at least one personalized strategy to generate a personalized

avatar 409, such as a personalized virtual animator (see 305 in Fig. 3).

In the embodiment of Fig. 4, the avatar may be customized to reflect the values of the place, may
adapt to the users’ personalities, and may be multilingual. For example, if the avatar is within a
club, the virtual animator may make the club more inclusive and may make the clubbing experi-
ence more enjoyable for everyone. In this manner the avatar changes its reactions based on the

reactions of the user.

In the embodiment of Fig. 4, the personalized avatar 409 is generated to perform the at least one
generated personalized strategy. For example, the personalized avatar 409 speaks to the user,
dance with the user and the like. In other words, there is a sound/speech generation and also mo-
tion generation. The sound/speech generation of the avatar may be implemented as described by
Long Ouyang et al, in the published paper “Training language models to follow instructions with
human feedback”, arXiv:2203.02155 [c¢s.CL]. The motion generation of the avatar may be im-
plemented as described by Ahmed A, et al., in the published paper “STAR: Sparse Trained Ar-
ticulated Human Body Regressor”, arXiv:2008.08535 [¢s.CV], and by Fangzhou Hong, et al. in
the published paper “AvatarCLIP: Zero-Shot Text-Driven Generation and Animation of 3D Ava-

tars”.
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In other words, the avatar is trained using, e.g., a deep learning model, such as a neural network,

wherein a speech-to-motion/video or text-to-motion/video conversion technology is used.

In the embodiment of Fig. 4, the personalized avatar 409 is placed within the venue, so there
may be performed a scene understanding and avatar localization. The visual scene understanding
may be implemented as described by Cheng Zhang, et al., in the published paper “Holistic 3D
Scene Understanding from a Single Image with Implicit Representation”. The avatar localization
such that the 3D avatar is correctly placed in the scene may be implemented as described by Mo-
hamed Hassan, et al. in the published paper “Populating 3D Scenes by Learning Human-Scene

Interaction”.
User detection

Fig. 5a schematically shows in more detail an embodiment of a process of user detection per-
formed in the process of generating a personalized avatar as described in Fig. 4, wherein the vir-
tual animator is projected as a hologram. The virtual animator performs human detection 500 to
obtain a detected human. Then, the virtual animator performs human localization 501 to detect

the location of the human, and thus to detect the presence of a user, e.g. a detected user.

Fig. 5b schematically shows in more detail an embodiment of a process of user detection per-

formed in the process of generating a personalized avatar as described in Fig. 4, wherein the vir-
tual animator is displayed in mixed reality glasses. In the embodiment of Fig. Sb, the presence of
the detected user is obtained by wearing glass and earpiece 502 and then by activating a user de-

vice and related application 503.
Basic user information collection

Fig. 6 schematically shows in more detail an embodiment of a process of performing basic user
information collection performed in the process of generating a personalized avatar as described

in Fig. 4 above.

An avatar projection/display 600 is performed to obtain an avatar projected as a hologram or dis-
played in mixed reality glasses. An avatar meeting 601 is performed with a detected user 401. A
talk with the avatar 602 is performed with the detected user 401 to obtain user information 603,
such as if the detected user 401 is a new or old costumer, what the detected user to wants to drink
and/or eat, acquire information regarding the experience history like user feedback, etc. All these

information named user information 603 are included in the basic user information 403.

User analysis
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Fig. 7 schematically shoes in more detail an embodiment of a process of performing user analy-

sis performed in the process of generating a personalized avatar as described in Fig. 4.

A body scanning 700 is performed to obtain physical information. A user information acquisition
via user data analysis 701 is performed based on the basic user information 403 and the physical
to obtain detailed user information 702, such as a user profile, a user matching, a dance type rec-

ommendation, etc. All these information is included in the user analysis result 405.
Personalized strategy generation

Fig. 8 schematically shows in more detail an embodiment of a process of personalized strategy
generation performed in the process of generating a personalized avatar as described in Fig. 4

above.

A data analysis 800 is performed on the user analysis result 405 to obtain a data analysis result.
A user category determination 801 is performed based on the data analysis result to obtain a user
category determination result which categorizes the user. A personalized strategy generation 802

is performed to obtain at least one personalized strategy 407.

The personalized strategy 407 may for example include a warmup talk, such as a small talk be-
tween the user and the avatar, performs user matching, introduce users to each other, start a
dancing session and lead a user to the dancing floor, etc. Based on the warmup talk, an emotion
analysis may be performed to obtain an emotion analysis result used for example as feedback for
improving the generated personalized strategy. For example, starting a dancing session and lead-
ing a user to the dancing floor may be followed by cheering, applause, and encouragement feed-
back used as feedback for improving the generated personalized strategy. A personalized avatar

(see 409 in Fig. 4) is generated to perform the at least one generated personalized strategy.
Personalized avatar generation

Fig. 9 schematically shows in more detail an embodiment of a process of personalized avatar
generation, wherein a text prompt indicates “Generate “Avatar showing to user dancing
moves””. A text-to-video model neural network neural network 806 receives as input a text

2993

prompt 805, here “Generate “Avatar showing to user dancing moves””, indicating generation of
a personalized avatar that shows to the user some dancing moves. The text-to-video model neural

network 806 output a personalized avatar that moves and shows to the user some dancing moves.

In the embodiment of Fig. 9 the text-to-video model neural network is an encoder-decoder neural
network may be implemented as described by Fangzhou Hong, et al. in the published paper “Av-

atarCLIP: Zero-Shot Text-Driven Generation and Animation of 3D Avatars”.
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Text-to-video models guide creation of a video through natural language. The conditioned text-
to-video system, such as the personalized avatar generation 408 can be implemented based on a

transformer model.

A transformer model is a deep learning model that uses natural language processing (NLP) and is
designed to process sequential input data, for example natural language with translation and text
summarization. The transformer has an encoder-decoder architecture and gets as input text a text
prompt (see 805 in Fig. 9). The encoder-decoder architecture comprises an encoder and a de-
coder. The encoder consists of encoding layers which process the input iteratively one layer after
another. The decoder consists of decoding layers that process the encoder’s output iteratively one

layer after another.

For example, the transform model uses a text to video conversion technology implemented by

the encoder-decoder type of neural network, described above.

A text-to-video model is a machine learning model having as input text a natural language de-
scription, such as the text prompt 805 and output a sequence of images, such as a video, see 807
in Fig. 9 matching that description. Typically, text-to-video model uses a language model and a
generative video model. The language model transforms the input text, e.g. the text prompt 805,
into a latent representation. The generative video model produces a video conditioned on that

representation, such as the 805 in Fig. 9.

The text-to-video model is trained on large amounts of image data and text data sets. The text en-
coding step of the text-to-video model may be implemented by a recurrent neural network, such
as a long short-term memory (LSTM) network. The video generation step of the text-to-video
model may be implemented by conditional generative adversarial network or by a diffusion

model.
Method

Fig. 10 shows a flow diagram visualizing a method for generating a personalized avatar for en-

hancing a virtual reality experience.

At 900, a user detection (see 400 in Fig. 4) is performed to obtain a detected user. At 901, a basic
user information collection (see 402 in Fig. 4) is performed to obtain basic user information (see
403 in Fig. 4). At 902, a user analysis (see 404 in Fig. 4) is performed to obtain a user analysis
result (see 405 in Fig. 4). At 903, a personalized strategy generation (see 406 in Fig. 4) is per-

formed based on the user analysis result (see 405 in Fig. 4) to obtain at least one personalized
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strategy (see 407 in Fig. 4). At 904, a personalized avatar generation (see 408 in Fig. 4) is per-
formed based on the at least one personalized strategy (see 407 in Fig. 4) to obtain a personalized

avatar (see 409 in Fig. 4).
Virtual club animator

Fig. 11 illustrates an embodiment of a venue wherein personalized avatars and users interacts
with each other, as described in the above figures. In the embodiment of Fig. 11, a venue, such as
a club is presented. In the club a plurality of speakers, cameras and microphones are installed,
which are configured to capture the environment of the club, the customers of the club, the ava-
tars, here virtual club animators, the voices of the users and of the avatars, images capturing the
inside of the club, and the interactions between a plurality of users and a plurality of personalized
avatars, here personalized virtual club animators. The plurality of speakers, cameras and micro-
phones are installed in the walls, floor, and ceiling of the club. The users 102 interact by talking
with the virtual club animators 101. As described in the figures above, the virtual club animators
101 talk with the users 102 to collect a plurality of user information (see 200 in Fig. 2) in order
to generate a personalized virtual club animator (see 409 in Fig. 4) that knows the user 102 pref-
erences. The virtual animator 101 by greeting people entering the club and by starting a conver-
sation with them, makes small talk with the users 102, tries to create a fun and welcoming
atmosphere with them trying to lighten the mood quickly. Then the personalized virtual club ani-
mator introduces guests to each other and leads the conversation until a chemistry has been es-
tablished or stops the conversation in a non-awkward way if no chemistry can be established. For
example, the personalized virtual club animator may initiate the dancing if people are too shy to
start by themselves. In this manner, the personalized virtual club animator may provide to shy or
average people the same experience as very social, or extrovert people have in a club by getting

in contact with a lot of new people without feeling bad when starting a conversation.

In the embodiment of Fig. 11 the virtual club animator 101 is shown via a hologram. In this case
there need to be many speakers, microphones and cameras in the walls, floor and ceiling of the
club. The system activates the speakers that are best for a specific person without enhancing the
overall sound in the room. A person can then give a command like “louder” to get stronger
sound. In this case all people see and hear the same avatar and speech. The behaviour of the ava-
tar is based on camera and microphone input. Lights in the club are optimized for the hologram

experience.

In the embodiment of Fig. 11, the virtual club animator is a hologram, without limiting the pre-

sent embodiment in that regard. Alternatively, the virtual club animator may be displayed by
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mixed/virtual reality glasses. In this case, an earpiece with a microphone is needed. Virtual real-
ity glasses may be available in the club for usage or may be private given, for example, when a
specific application (App) is installed, and a check-in process may be performed. In this case dif-
ferent people may see different personalized club animators and the personalized club animator
may give certain hidden hints like how to approach the other person to speed up the dating etc.,

e.g., “offer her to buy a drink”, or the like.

In the embodiment of Fig. 11, the place where the users and the avatars interact is a club, without
limiting the present embodiment in that regard. Alternatively, the concept of a virtual club ani-
mator may take place to other social contexts and places, such as restaurants, social events, con-
ferences, universities, schools, and the like. For example, if a user wants to go for dinner to a
restaurant alone but wants to have a conversation, a virtual animator may join the user at the ta-

ble with a virtual meal.
Implementation

Fig. 12 shows a block diagram depicting an embodiment of an electronic device that can imple-
ment the processes of generating a personalized avatar for enhancing a virtual reality experience.
The electronic device 1200 comprises a CPU 1201 as processor. The electronic device 1200 fur-
ther comprises a microphone array 1210, a loudspeaker array 1211 and a neural network unit
(NN) 1220 that are connected to the processor 1201. The NN unit 1220 may for example be an
artificial neural network in hardware, e.g., a neural network on GPUs or any other hardware spe-
cialized for the purpose of implementing an artificial neural network. The NN1220 may for ex-
ample implement the process of performing personalized avatar generation, as described in

Fig. 4. Loudspeaker array 1211 consists of one or more loudspeakers that are distributed over a
predefined space and is configured to render 3D audio. The electronic device 1200 further com-
prises a user interface 1212 that is connected to the processor 1201. This user interface 1212 acts
as a man-machine interface and enables a dialogue between an administrator and the electronic
system. The user interface 1212 may be a graphical user interface (GUI). For example, the user
may actively input information, e.g., by talking to the avatar, as described in Figs. 1, 2, 3, 4, and
6. Still further, an administrator may make configurations to the system using this user interface
1212. The electronic device 1200 further comprises a Bluetooth interface 1204, and a WLAN in-
terface 1205. These units 1204, 1205 act as I/O interfaces for data communication with external
devices. For example, additional loudspeakers, microphones, and video cameras with Ethernet,
WLAN or Bluetooth connection may be coupled to the processor 1201 via these interfaces 1204,
and 1205.
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The electronic system 1200 further comprises a data storage 1202 and a data memory 1203 (here
a RAM). The data memory 1203 is arranged to temporarily store or cache data or computer in-
structions for processing by the processor 1201. The data storage 1202 is arranged as a long-term
storage, e.g., for recording sensor data obtained from the microphone array 1210 and provided to
or retrieved from the NN unit 1220. The data storage 1202 may also store audio data that repre-
sents audio messages, which the public announcement system may transport to people moving in

the predefined space.

It should be noted that the description above is only an example configuration. Alternative con-
figurations may be implemented with additional or other sensors, storage devices, interfaces, or

the like.

It should be further noted that alternatively the electronic device 1200 may be implemented with
a digital signal processor (DSP) or a graphics processing unit (GPU), without limiting the present

disclosure in that regard.

It should also be noted that the division of the electronic device of Fig. 12 into units is only made
for illustration purposes and that the present disclosure is not limited to any specific division of
functions in specific units. For instance, at least parts of the circuitry could be implemented by a
respectively programmed processor, field programmable gate array (FPGA), dedicated circuits,

and the like.

It should be recognized that the embodiments describe methods with an exemplary ordering of
method steps. The specific ordering of method steps is, however, given for illustrative purposes

only and should not be construed as binding.

All units and entities described in this specification and claimed in the appended claims can, if
not stated otherwise, be implemented as integrated circuit logic, for example, on a chip, and
functionality provided by such units and entities can, if not stated otherwise, be implemented by

software.

In so far as the embodiments of the disclosure described above are implemented, at least in part,
using software-controlled data processing apparatus, it will be appreciated that a computer pro-
gram providing such software control and a transmission, storage or other medium by which

such a computer program is provided are envisaged as aspects of the present disclosure.

Kook ok

Note that the present technology can also be configured as described below.
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(1)  An electronic device comprising circuitry configured to
acquire (400, 402) user information (603, 702) related to a detected user; and

generate (400) a personalized strategy (407) of an avatar (409) based on the user infor-
mation (603, 702).

(2)  The electronic device of (1), wherein the circuitry is further configured to generate (408)

the avatar (409) based on the generated personalized strategy (407).

(3)  The electronic device of (1) or (2), wherein the circuitry is further configured to perform
user analysis (404) based on the user information (603, 702) to obtain a user analysis result

(302).

(4)  The electronic device of (3), wherein the circuitry is configured to perform personalized
strategy generation (406) based on the user analysis result (302) to obtain the personalized strat-

egy (407) of the avatar (409).

(5)  The electronic device of (3), wherein performing user analysis (404) comprises perform-
ing body scanning (700) to obtain a physical analysis result (701) included in the user analysis
result (302).

(6)  The electronic device of any one of (1) to (5), wherein the generated personalized strat-
egy (407) comprises at least one of performing small talk with a user, engage user to dance, en-

gage user to drink, engage user to sing and user matching.

(7)  The electronic device of any one of (1) to (6), wherein the avatar (409) is a virtual anima-

tor presented to a user as a hologram.

(8)  The electronic device of any one of (1) to (7), wherein the avatar (409) is a virtual anima-

tor presented to a user in mixed reality glasses.

(9)  The electronic device of any one of (1) to (8), wherein the circuitry is further configured

to perform human detection (500) and human localization (501) to obtain the detected user.

(10) The electronic device of any one of (1) to (9), wherein the user information (603, 702) is
acquired by an interface to users (300) implemented by one or more camera and/or one or more

microphones.

(11)  The electronic device of any one of (1) to (10), wherein the user information (603, 702)

comprises user profile information (200) and context information (201).
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(12)  The electronic device of any one of (1) to (11), wherein the avatar (409) talks to the de-
tected user to acquire basic user information (603) included in the user information (603, 702).

(13) The electronic device of any one of (1) to (12), wherein generating a personalized strat-

egy (407) of an avatar (409) is implemented by a deep learning model.

(14)  The electronic device of (13), wherein the deep learning model is implemented by a neu-

ral network.

(15) The electronic device of (5), wherein performing user analysis (404) is implemented by a

deep learning model.

(16) The electronic device of (2), wherein the personalized avatar generation (408) is imple-

mented based on a transformer model.

(17)  The electronic device of (16), wherein the transform model uses text-to-video conversion

technology.

(18)  The electronic device of (2), wherein the user detection (400), the basic user information
collection (402) and the personalized avatar generation (408) are implemented by an interface to

users (300).
(19) A method comprising:
acquiring (400, 402) user information (603, 702) related to a detected user (401); and

generating (406) a personalized strategy (407) of an avatar (409) based on the user infor-
mation (603, 702).

(20) A computer program comprising instructions, the instructions when executed on a proces-

sor causing the processor to perform the method of (19).
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CLAIMS

1. An electronic device comprising circuitry configured to
acquire user information related to a detected user; and
generate a personalized strategy of an avatar based on the user information.

2. The electronic device of claim 1, wherein the circuitry is further configured to generate

the avatar based on the generated personalized strategy.

3. The electronic device of claim 1, wherein the circuitry is further configured to perform

user analysis based on the user information to obtain a user analysis result.

4. The electronic device of claim 3, wherein the circuitry is configured to perform personal-
ized strategy generation based on the user analysis result to obtain the personalized strategy of

the avatar.

5. The electronic device of claim 3, wherein performing user analysis comprises performing

body scanning to obtain a physical analysis result included in the user analysis result.

6. The electronic device of claim 1, wherein the generated personalized strategy comprises
at least one of performing small talk with a user, engage user to dance, engage user to drink, en-

gage user to sing and user matching.

7. The electronic device of claim 1, wherein the avatar is a virtual animator presented to a

user as a hologram.

8. The electronic device of claim 1, wherein the avatar is a virtual animator presented to a

user in mixed reality glasses.

9. The electronic device of claim 1, wherein the circuitry is further configured to perform

human detection and human localization to obtain the detected user.

10.  The electronic device of claim 1, wherein the user information is acquired by an interface

to users implemented by one or more camera and/or one or more microphones.

11.  The electronic device of claim 1, wherein the user information comprises user profile in-

formation and context information.

12.  The electronic device of claim 1, wherein the avatar talks to the detected user to acquire

basic user information included in the user information.
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13.  The electronic device of claim 1, wherein generating a personalized strategy of an avatar

is implemented by a deep learning model.

14.  The electronic device of claim 13, wherein the deep learning model is implemented by a

neural network.

15.  The electronic device of claim 5, wherein performing user analysis is implemented by a

deep learning model.

16.  The electronic device of claim 2, wherein the personalized avatar generation is imple-

mented based on a transformer model.

17. The electronic device of claim 16, wherein the transform model uses text-to-video con-

version technology.

18. The electronic device of claim 2, wherein the user detection, the basic user information

collection and the personalized avatar generation are implemented by an interface to users.
19. A method comprising:

acquiring user information related to a detected user; and

generating a personalized strategy of an avatar based on the user information.

20. A computer program comprising instructions, the instructions when executed on a proces-

sor causing the processor to perform the method of claim 19.
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