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A method and apparatus Is disclosed for providing a virtual environment or a visual presentation to a user. A portion of interest Is

created and depending on a response of the user to the virtual environment or to the visual presentation, a feedback Is preferably
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ABSTRACT OF THE DISCLOSURE

A method and apparatus 1is disclosed for providing a
virtual environment or a visual presentation to a user. A

g
e

portion of interest 1s created and depending on a response

gurity

of the user to the wvirtual environment or to the wvisual

presentation, a feedback is preferably provided.
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METHOD AND APPARATUS FOR PROVIDING AN ENVIRONMENT TO

A PATIENT

CROSS-REFERENCE TO RELATED APPLICATIONS

This 1s the first application filed for the present invention.

TECHNICAL FIELD

This 1invention relates to the field of dynamic control. More

P

precisely, this 1invention relates to the field of tracking a

behavior 1n an environment.

BACKGROUND OF THE INVENTION

Vicarious learning 1is happening when the patient learns a new
behavior from an observation of a model performing the behavior
to be learnt i1n a given situation and especially after having

pald attention to the consequences of the model's behavior.

After a wvicarious learning, the behavior of the patient should be
under control of the same antecedent and subsequent events than

those controlling the behavior of the model.

Virtual environments are commonly  used today. Avallable
processing power enables a providing of very realistic virtual

environments.

Surprisingly, very few virtual environment applications are

avallable for a therapeutic use in mental health. Available

applications do not enable a user to configure an application for
a patient, 1.e. to customize it for a specific pathology to

monitor or to cure.

Furthermore, it is usually not possible to collect pertinent data
from the user in response to a wvirtual environment provided,

which 1s a serious limitation if the +virtual environment 1s

provided for therapeutic purposes.
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In fact, it will be appreciated that usually, it is not possible
to know what aspect of the wvirtual environment i1is used at every

moment by the patlent.

In view of the above, there is a need for an apparatus that will
provide a virtual environment which will overcome the above-

1dentified drawbacks.

SUMMARY OF THE INVENTION

It 1s an object of the invention to provide a system which will

s

enable a user to monitor a behavior pattern of a patient.

It 1s another object of the invention to provide a method and

apparatus for enabling a patient to perform operant conditioning.

It 1s another object of the invention to provide a method and

apparatus for enabling a patient to perform vicarious learning.

In accordance with a first aspect of the invention, there is

provided a method for providing a visual presentation to a user,

comprising providing a visual presentation, defining at least one

portion of interest in said visual presentation, selecting one of
a plurality of functions outputting a wvalue depending on a
geometric relation between a body movement response of said user

P

and said at least one portion of interest in said visual

presentation, displaying said visual presentation to said user,

poin

outputting said value of said function in response to said

providing of said visual presentation to said user.

In accordance with ancther aspect of the invention, there 1is
provided a method for providing a flexible virtual environment to

a user, comprising providing a wvirtual environment comprising a

g
—vir

plurality of objects, defining at least one portion of interest

on an object of said plurality of objects, displaying at least

sald virtual environment to a user and collecting from said user

a response to said provided wvirtual environment, the response
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comprising an 1indication of a geometric relation between a body

movement response of said user and a portion of interest of said

e

at least one portion of interest.

In accordance with another aspect of the invention, there 1is

provided an apparatus for providing a visual representation to a
user, comprising a configuration unit, a zone definition unit for
defining at least one zone of interest in a visual presentation,

the configuration unit generating a  virtual environment

configuration signal comprising the defined at least one zone of
lnterest, a virtual presentation outputting unit receiving and
displaying the wvirtual presentation to said user, a data
acquisition unit, acquiring and providing at least one response

signal from said user in response to the virtual presentation, an

analyzing configuration unit receiving from an operator a

function generating a wvalue depending on a geometric relation

r—tv

between a body movement response of said user and a zone of

interest, an analyzing unit receiving the at least one response
signal from said wuser, the wvirtual presentation configuration

signal and said function and generating a value using a body

F

movement response of said user and a zone of interest of said at

—

least one zone of interest.

In accordance with another aspect of the invention, there 1is

provided an apparatus for providing a flexible virtual

environment to a user, comprising a configuration unit, a zone
definition unit for defining at least one zone of interest in a

virtual environment comprising a plurality of objects, the

configuration unit generating a virtual environment configuration

signal comprising the defined at least one zone of interest, a

virtual environment outputting unit receiving and displaying the

virtual environment to said user, a data acqguisition unit,

acquiring and providing at least one response signal from said
user 1n response to the virtual environment signal and an

analyzing unit receiving the at least one response signal from



10

15

20

25

CA 02419962 2003-02-26

- 4 -

sald user and the virtual environment configuration signal and
generating an analyzed signal comprising a geometric relation
between a body movement regsponse of said user and a defined zone

of interest.

In the following, a therapist for a patient will be defined as a

user. However, and 1n its broadest aspect, it will be understood

that the user may be a trainer and the patient may be a trainee.

p—

In another aspect, the user may be an artist while the patient

may be a spectator.

BRIEF DESCRIPTION OF THE DRAWINGS
Further features and advantages of the present invention will
become apparent from the following detailed description, taken in

comblnation with the appended drawings, in which:

Fig. 1 1s a block diagram which shows the preferred embodiment of
the invention, the system comprises a data acquisition unit, a

session controlling unit, a configuration wunit, a environment

output unit and an analyzing unit;

Fig. 2 18 a flowchart which shows one embodiment of the

invention; according to a first step, a session is prepared by a

user for a patient; then an environment is provided to the user

and results are collected;

Fig. 3 1s a flowchart which shows another embodiment of the

invention where a feedback is provided to the patient in response

to a behavior.

It will be noted that throughout the appended drawings, 1like

features are identified by like reference numerals.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A wvirtual environment 1s 1ntroduced using various techniques as

explained below. While VRML has been used for an implementation
of the invention, it will be appreciated by someone skilled in
the art that any other virtual environment modeling language is

suitable for i1mplementing the invention.

Generally, a patient reacts 1n a certain way depending on a

particular pathology.

Determining pathology 1s therefore possible by monitoring a
patient reaction to a particular stimulus and tracking its point

of regard with respect to predetermined zones of interest.

Now referring to Fig. 1, there is shown a preferred embodiment of

the i1nvention.

The system comprises a data acquisition unit 10, a session
handling unit 12, a configuration unit 14, a virtual environment

ocoutput unit 16 and an analyzing unit 18.

The wvirtual environment output wunit 16 1is used to display a

virtual environment to a patient. In one embodiment of the
invention, the wvirtual environment output unit 16 1s a CAVE
system. In another embodiment of the invention, the virtual
environment output unit 16 is a Head Mounted Display (HMD) .

Alternatively, the virtual environment output unit 16 is a

desktop display.

The data acquisition unit 10 is used to collect data from the
patient 1in response to the virtual environment provided. In the
preferred embodiment of the invention, the data acgquisition unit

10 comprises a motion tracking unit 32 and a biosensor unit 34.

The motion tracking wunit 32 provides a pesition signal in
Cartesian coordinates (X, Y and Z) of the patient in the virtual

environment. Furthermore, a pitch (P) signal, a vaw (Y) signal
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and a roll (R) signal, indicative of an orientation of the motion

tracking unit 32 are provided. It will be appreciated by someone
skilled in the art that using the position signal in Cé.rtesian
coordinates (X, Y and Z) of the patient together with the pitch
(P) signal, the vyaw (Y) signal and the roll (R) signal, it is
possible to compute the point of regard of the patient in the

virtual environment using the analyvzing unit 18.

In the case where a CAVE system 1s used, the motion tracking unit

32 comprises a binocular eye tracking device. In such case, two

tracking devices are mounted on goggles and focus on each eye of

the patient. Convergence of the two collected projection wvalues

is computed using the pitch (P) signal, the vyaw (Y) signal and
the roll (R) signal of the tracking unit 32. The point of regard
of the patient 1s therefore provided using the intersection of
both line of sight of each eye of the patient. In the case of a

monocular eye tracking device, a sgingle eye tracking device, such

as an 1nfrared camera, is mounted on goggles and focuses on one

eye of the patient. The motion tracking unit 32 provides a

position signal in Cartesian coordinates (X, Y and Z) of the
patient in the virtual environment together with a pitch (P)
signal and a yaw (Y) signal, indicative of an orientation of the
motion tracking unit 32. The point of regard is computed by the

analyzing unit 18.

Alternatively, in the case where a Head Mounted Display (HMD) 1is

used as a virtual environment output unit 16, it is required to

have a tracking device in order to be able to output the point of

regard. In sSuch case, the motion tracking unit 32 comprises

either a binocular eye tracking device or a single eye tracking

device to output the point of regard of the patient.

In the case where a desktop computer display is used as a virtual
environment output unit 16, the tracking unit comprises a camera

which 1s mounted on the desktop screen and pointed on one eye of
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the patient. Such camera providegs the pitch and the vaw of the

gaze of the patient. It 1s therefore possible to compute the

point of regard of the patient.

It will be appreciated by someone skilled in the art that wvarious

type of tracking units are sultable for providing the position

signal 1in Cartesian coordinates (X, Y and Z) of the patient. It

will further be appreciated that while in the preferred

embodiment of the i1nvention, the point of regard is computed

using the analyzing unit 18, the point of regard is alternatively

directly provided by the motion tracking unit 32.

Furthermore, and depending on a particular setting, the data

acquisition unit 10 further comprisés at least one biosensor unit
34. The at Lleast one biosensor unit 34 i1s wused in order to

collect at least one bio measure (biological signal). The

biosensor unit 34 is anyone of an infrared eye-tracking device
(eye movements, palpebral movement, pupillary response), a penile
plethysmograph, a vaglinal plethysmograph, a resplration
measurement device, a electrocariography (EKG) providing unit, a
electromyography (EMG) providing unit, a electrodermography (EDG)
providing unit, a electroencephalography (EEG) providing unit and

any recorded physiological signal providing unit.

The configuration unit 14 1is wused to configure the session

handling unit 12. It will be appreciated that the configuration

of the session handling unit 12 may be performed prior and or

during an ongoing session.

The configuration unit 14 comprises an environment configuration
unit 40, a reference point/zone editor 42 a

reinforcement /biofeedback schedule editor 44, an animation editor

46 and a playback interface 48.

The environment configuration unit 40 enables users to select and

set-up an environment. The environment configuration unit 40
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provides an environment signal to the session handling unit 12.

An environment database 13 stores environment data.

A user 1s able to select and set-up either a non-interactive

environment or an 1nteractive environment.

The non-interactive environment is used when the patient Fjust
watches a predefined animation seguence. The non-interactive

environment 1s used for vicarious learning.

A non-interactive environment located in an environment database

13 may be retrieved by the environment configuration unit 40.

In an alternative embodiment, the non-interactive embodiment ig a
visual presentation. The wvisual presentation may be a video

sequence, a graphics presentation, etc.

It will be appreciated that in the case of a visual presentation,

a point/zone of interest is defined for each image or frame of

the wvisual presentation. Preferably, the reference point/zone

editor 42 provides a list of pixels for defining each point/zone
of reference. The reference point/zone editor 42 comprises 1in
that embodiment a wvisual presentation software used to provide
the list of pixels. In such case, the wvisual presentation is

loaded by the presentation scftware and the user selects for each

image or frame of the visual editor a point/zone of interest.
Alternatively, the point /zone of interest 18 selected
automatically in the visual presentation according to a pattern
detection algorithm; such embodiment provides quickly data
characterizing the point/zone of interest. A pattern may be

detected using a neural network.

The interactive environment is preferably used. The interactive

environment comprises a world description to which many objects

are added. In the preferred embodiment, the environment

configuration unit 40 selects a world description from the
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environment database 13. Using the environment configuration unit
40, the user adds a plurality of wvarious objects to the world
description. Alternatively, a saved 1interactive world is
retrieved from the environment database 13 in accordance with a
user selection. Preferably, each object of the plurality of
various objects 1s defined using Virtual Reality Mark Language
(VRML) . As known by someone gkilled in the art, the object is

defined using world coordinates.

The environment  configuration signal further  provides a

configuration signal to the data acguisition unit 10. It will be

appreclated by someone skilled in the art that depending on the
appliication and environment selected, a particular configuration

has to be implemented by the data acquisition wunit 40. The

configuration signal comprises a number of gensors to use and a

"

number indicative of degree of freedom for each sensor in use.

The reference point/zone editor 42 enables the user to create at
least one reference point/zone. The reference point/zone are
placed in an environment and are zone of interest. Preferably,
the created at least one reference point/zone is placed on an

exlsting object in the environment. It will be appreciated that

stored objects in the environment database 13 may comprise at

least one reference point/zone. In such case, it will Dbe

appreciated that if an object to which a reference point/zone is

moving, the reference point/zone is moving also.

The at least one reference point/zone is created by selecting an
object defined in the environment configuration unit 40 and

identifying a desired location for the reference point/zone on

the object selected.

Alternatively, the user creates a reference =zone in the

environment. In such case, an existing environment created using

the environment configuration unit 40 is used and the reference
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zone 1is placed by the user at a desired location. Preferably, the

reference zone 1s any one of a sphere, a c¢cylinder and a

rectangle. Alternatively, any type of geometric forms may be

used. It will be appreciated that additional properties may be

5 set for a defined reference zone such as transparency, definition

of the zone over time, etc.

As explained below, 1t will further be appreciated that the
definition of the at least one reference point/zone is of great

advantage in order to perform an analysis of the behavior of a

10 patient.

Preferably, the reference point/zone editor 42 is capable of

storing the created reference point/zone.

It will be appreciated by someone skilled in the art that the at

least one reference point/zone may or may not be visible to the

15 patient in the environment.

The reinforcement/biofeedback schedule editor 44 enables a user

Lo provide a positive or a negative contingency, reinforcement or

a punition. The reinforcement/biofeedback schedule editor 44

further enables mapping triggers to feedback.

20 A positive contingency means that a feedback is given to the

patient, while a negative contingency means that a feedback is

withdrawn from the patient. The contingency is the sequential

relationship established between a behavior, as defined by

received signals from the data acquisition unit, and a feedback.

25 A relinforcement increases a behavior occurrence probability with

which it is in contingency with. The reinforcement is said to be

S g

appetitive to the patient while punishment is said to be aversive

to the patient. A trigger is an action following one or multiple

conditions that are met. The trigger launches a feedback.
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It will be appreciated that the trigger operates when any one of

or a combination of any one of the following conditions is met.

A first condition is met when the point of regard of the patient

provided by the motion tracking unit 32 is above or below a

certain angular distance from a point of reference defined. The

user therefore provides a plurality of points of reference to the

reinforcement biofeedback schedule editor 44. To each point of

reference provided of the plurality of points of reference, an

angular distance setting and an above/below setting is attached.

g

10 A second condition is met when the point of regard of the patient

15

20

25

provided by the motion tracking unit 32 is inside or outside a
zone of reference. Such a zone of reference is defined by the

user through the reinforcement biofeedback schedule editor 44.

.-

A contingent feedback is produced when the motion

Ccracking unit

32 crosses the zone of reference.

It will be appreciated that a triggering event may be either
instantaneous or may depend upon a time spent in the zone of
reference. The user may therefore provide a list comprising a

P

plurality of zones of reference. To each of the zones of

reference, a value indicating if inside or outside and a value

indicating a time wvalue for providing the trigger signal are

provided.

A third condition is met when the position signal provided by the
motion tracking unit and which comprises 1in one embodiment X, Y,

Zz and Pitch (P), Yaw (Y) and Roll (R) is above or below a certain

angular distance from the point of reference.

A fourth condition is met when the position signal provided by

the motion tracking unit 32 and which comprilises, 1n o©one

empodiment, the Cartesian coordinates (X, Y and Z) together with
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the Pitch (P) signal, the Yaw (Y) signal and the Roll (R) signal

ig 1nside or outside a zone of reference.

A fifth condition 1s met when a bio signal provided by the

biosensor unit 34 1is above or below a predetermined threshold

5 wvalue.

10

15

20

25

Such condition 1is useful in order to control a level of attention

and alertness of the patient through his palpebral and pupillary

responses. Sexual arousal may be detected using a penile or

vaglinal plethysmograph.

The user may therefore provide a list of biosensor unit together

with a list of \predetermined thresholds, each attached to a

biosensor.

Alternatively, a pattern to detect may be attached to a selected

biosensor unit or to a position signal provided by the motion

tracking unit 32.

In order to enable the use of such pattern detection, a pattern

to detect for any one of a bio signal , a position signal and a

point of regard signal is ©provided to the reinforcement

biofeedback schedule editor 44,

It will be appreciated that it is possible to set a number of
repetitions required in an occurrence tc trigger a feedback. It
will be appreciated that the triggering may be i1mmediately
performed after meeting the required conditions or after a
predetermined number of repetitions of these conditions. The
triggering may also happen following a variable schedule in which
the number of condition repetitions to meet fluctuates around a
predetermined a\}erage value, which is defined as wvariable ratio

schedule. Alternatively, the triggering may also happen following

a fixed probability of the meeting of the conditions.
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The user therefore provides to the reinforcement Dbiofeedback

schedule editor 44 a signal which 1ndicates i1f a repetition 1is

requlred. The user further provides to the reinforcement

biofeedback gschedule editor 44 a signal which indicates 1if a

probability i1s attached to a triggering event.

Triggering may be performed immediately after meeting a
predetermined amount of conditions. The triggering may happen

following a wvariable amount of time, whose time wvalue fluctuates

around a predetermined average. In that case, the user provides

to the reinforcement/biofeedback schedule editor 44 a signal

indicative of a time to wait and an average signal.

The triggering may be conditional on the time elapsed between a
first behavioral response and a second behavioral response, the
triggering may be done 1if the second behavioral response 1is
detected before or after a certain amount of time has elapsed. In
that case, the user provides a signal indicative of a behavior
selected, a signal indicative a time delay setting and a signal

indicating "before or after the time delay" to the reinforcement

biofeedback schedule editor 44.

It will be appreciated that the feedback may be delivered in a

discrete form or a continuous and proportional form. In the case

of a continuous and proportional feedback, selected parameters

will be modulated by specific parameters of the behavior.

In fact, 1t will be appreciated that any function depending on

any one of the position signal provided by the motion tracking

unit and the bio signal provided by the biosensor unit may be

used for providing the trigger signal.

The external feedback providing unit 17 is preferably an haptic
device, such as an exoskeleton motion base device.,
Simultaneously, a visual feedback as well as a sound feedback may

be further provided by the external feedback providing unit 17.
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The external feedback providing unit 17 provides to the patient a

tactile feedback such as a vibration, a pressure, heat, etc.

Alternatively, the external feedback providing unit 17 provides

to the patient an olfactory feedback.

It will be appreciated that alternatively, the feedback 1is
provided to the patient directly in the virtual environment or in
the wvirtual presentation. For instance, a video may be provided

to the patient as a feedback 1in the envirconment or in the

presentation.

Alternatively, a model animation, through avatar animator or any

particular animation may also be provided as a feedback to the

environment.

A modification of the environment may also be performed as a

feedback. The modification of the environment comprises a

modification of any one of the color of the environment, the

light in the environment, the transparency of an object in the

environment, the visibility, etc.
Alternatively, a sound signal is provided as a feedback.

Alternatively, a text may also be provided as a feedback.

It will be appreciated that a combination of the above-identified

type of feedbacks may be provided simultaneously.

It will be appreciated by someone skilled in the art that various

scnedule of feedback

Jra— -

Criggering may be implemented. The user is

preferably able to visualize all active schedules as well as all

inactive schedules.

The wuser 1is further able to provide a wvicarious learning

environment to the patient.
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The animation editor 46 1s used to generate or modify an animated
feedback or a wvicarious learning scenario. The animation editor

46 comprises a VRML object selector and viewer, a VRML object

sequencer and an animation parameter setting module.

The VRML object selector and viewer enables the user to view and
selects objects from an object database or from the environment

databasgse 13.

The VRML object sequencer enables the user to set a seqguence of

VRML objects. Using the VRML object sequencer, the user creates

an animation.

An animation parameter setting module, in the animation editor

™

46, enables the user to set a plurality of parameters for a given

VRML object sequence. The plurality of parameters for a given

VRML sequence comprises an alpha behavior parameter which

characterizes the speed of apparition of VRML objects one after
another. The plurality o¢f parameters further —comprises a

parameter indicating duration of the animation. The plurality of

parameters further comprises a parameter indicative of a stop and
go functlon, which indicates when an animation should stop, wait

and restart.

An animation editor database 15 stores the plurality of

parameters of the animation editor.

The playback interface 48 enables the user to review and analyze
one or more multiple sessions as well as to compare a model
session to the patient session. In the preferred embodiment, the
playback interface 48 comprises two synchronized views showing
first and third person point of view at the same time. The
playback interface 48 further comprises features such as play,
forward, rewind, pause and a precise navigation timeline slider.

The playback interface 48 further provides specific data such as
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statistic data display, acceptable trajectory deviancy display

and other as explained below.

More precisely, the playback interface 48 enables a user to load

an active session.

The first person playback shows the exact same view of the

patient during the session. In the case of a multi-session
playback, the user can switch session while playing back. The

users can also toggle following additional information.

The point o©f regard overlay i1is a crosshair showing where the

regard of the patient is pointing.

Point/zone of reference is also highlighted with variation of

Cransparency 1n one embodiment of the invention.

The third person point of view relates to a "ghost view" or "god
view". It enables the user to visualize from any angle the
playback of one or more session and to navigate and zoom with a

mouse and a Keyboard through the virtual environment.

In an XYZ wuser trajectory display, a 1line shows the patient

trajectory. In the case of a multiple session, each line has a

distinctive attribute such as color, type of line, etc.

The user is able to toggle the point of regard. Furthermore, the
third person playback provides arrows oriented in the direction

of the point of regard.

The playback interface 48 further enables the user to have a

display of any reinforcement/biofeedback schedule that has been
used for a session, 1f applicable, on the navigation timeline
slider. A colofed line is then displayed on the slider showing
exactly when the reinforcement/biofeedback schedule is applied.

If a plurality of reinforcement/biocfeedback schedules is applied,

distinctive attributes for each line are applied.
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I1f any compatible biological sensing device has been used for a
session, the playback interface 48 displays the biological signal

synchronized with the first and the third person views.

The playback interface 48 further displays a summary and details

of cumulate statistics for the current environment configuration.

In the case of multiple sessions, such functionality 1is

accessible only 1f the sessions are using the same environment

configuration.

The playback interface 48 is used to interface with the reference

point/zone editor 12. It will be appreciated that the user is

able to edit reference point/zone of a loaded session and

generate new data by playing it back, as a simulation.

In the case of a non-interactive environment, as used 1in
vicarious learning, the user sets a start time and a stop time
for reference point/zone on the navigation timeline slider. Start
and stop time are displayed using different colored bracket.
Preferably and in order to differentiate reference point/zone, an

open bracket 1s used for a start, while a close bracket is used

for a stop.

The analyzing unit 18 performs a real time analysis of the

position signal and the bio signal. More precisely, the analysis

performed by comparing a position signal with

reinforcement/biofeedback conditions defined. The analyzing unit

18 provides an analysis result signal which may be stored in a

segsion result database 19.

A filtering of variations of the position signal and the bio

signal may be performed through a pattern analysis functions.

Conditions to trigger a feedback may be discrete numerical

results obtained through mathematical analysis of time series.

Biofeedback wvariations can be mediated in a continuous fashion by
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variations 1in the results obtalined through mathematical analysis

cf time series. Mathematical analysis of time series can be of

different type and may be performed in univariate or multivariate
fashion, 1.e. 1t can resgult from analysis done on one signal time
5 series or on the covariation of multiple signals times series.
Mathematical analysis of time series can be used to identify

patterns in the data.

Preferably, a time series length setting i1is provided by the user.
Such setting 1s used to set a number of data points on which the

10 time series analysis 1s performed.

Alternatively, a time domain analysis is performed. Such time
domain analysis may be 1linear. For instance, mean, variance,
standard deviation, correlation, parameters coming from an ARIMA
(Auto Regressive Integrated Moving Average), model as well as any
15 similar statistic function, may be used. In another embodiment, a

non linear time domain analysis may be performed, which is

-

performed using detrended fluctuations analysis (a fractal

index), a correlation dimension analysis, a Lyapunov exponent

computing, a neural network pattern recognition, etc.

20 Now referring to Fig. 2 and according to step 50, a session is

prepared for a patient by the user. The session is prepared using

the configuration unit 14.

More precisely, the environment configuration unit 40 is used to

define a virtual environment comprising a plurality of objects.
25 The reference point/zone editor 42 is used to create/edit a
plurality of points/zones on particular objects of interest of
the plurality of objects. The animation editor 46 is then used to

create an animation in the created world with the objects.

Reinforcement /biofeedback may then be incorporated in the session

30 by the user depending on the patient using the

reinforcement /biofeedback schedule editor 44 .
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In another alternative embodiment, an existing session 18

retrieved from the environment database 13.

According to step 52, the prepared session 1s then provided to
the patient. As explained above, the environment 1s either an
5 interactive environment or a non-interactive environment. The
session 18 ©provided by the segsion handling unit 12 to the

virtual environment output unit 16.

According to step 54, results are collected from the patient
after the providing of the session to the patient. As explained
10 above, the results are collected using the motion tracking unit
32 and the biosensor unit 34 if applicable. A real time analysis
of the results collected is then performed by the analyzing unit

18. The analyzed results are provided to the session result

database 19.

15 The session result database 19 may be accessed in the future by

the playback interface 48 in order to perform a post-experience

analysis of the behavior of the patient by the user.

Now referring to Fig. 3, there is shown how interactivity is

achieved in the preferred embodiment of the invention.

20 According to step 60, a session 1is prepared. The sessgsion 1is

prepared 1n accordance as explained above in step 50 of Fig. 2.

According to step 62, the environment is provided to the client,
the environment is provided as explained in accordance with step

52 of Fig. 2.

25 According to step 64, a behavior is detected. The position signal
and the bio signal are provided to the analyzing unit 18 which

provides an analysis signal to the segsion handling unit 12. A

behavior is then detected using at least the analysis signal.
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In accordance with step 66, a check is performed in order to find

out 1f a feedback must be provided to the patient. The check 1is

performed using the reinforcement/biocfeedback signal provided by

the reinforcement/biofeedback schedule editor 44 to the session

handling unit 12. If a feedback must be provided, the session

it ol

provided to the patient 1s amended 1in accordance with the
feedback required as explained above and in accordance with step

68.

In accordance to sgstep 70, a new environment, compliant with the

amended session, 1s provided to the patient.

Still referring to Fig. 3 and in accordance with step 72,
behavior data for the patient are computed and provided to the

session result database 19, and may be accessed in the future by

the playback interface 48 in order to perform a post-experience

analysis of the behavior of the patient by the user.

Alternatively, an input/output communication interface is used to
provide an access to a remote processing unit or to a remote
storing unit. Preferably, a Wide Area Network (WAN), such as the
Internet, 1s used to share data between the system and at least

one of the remote processing unit and the remote storing unit.

Such access to a remote storing unit enables a sharing of data

_between the system and the remote storing unit. For instance,

remote environment data comprised in the remote storing unit may
be downloaded in the environment database 13. Alternatively, the
animation editor database 15 may be amended using data comprised
1n the remote storing unit. The analysis result signal stored in

the session result database 19 may also be provided to the remote

storing wunit. It will be appreciated

that such input/output

proe

communication interface enables more flexibility.

30 While it will be appreciated that this invention 1s preferably

used by a therapist assisting a patient, it will be appreciated
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by someone skilled 1n the art that the therapist may be a trainer

assisting a trainee 1n order to learn a proper reaction.

Alternatively, the therapist may be an artist providing an

interactive form of art to an interactive spectator.

While 1t will be appreciated that in the preferred embodiment of

the 1invention the motion tracking unit 32 provides a motion

tracking signal wused to define the point of regard of the

patient, it will be appreciated that motion tracking unit 32 may

provide a motion tracking signal in response to any body

movement.

gr—

The embodiments of the invention described above are intended to

be exemplary only. The scope o©f the invention is therefore

intended to be limited solely by the scope of the appended

claims.
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The embodiments of the invention in which an exclusive property or privilege is claimed are

defined as follows:

l. A computer-implemented method for providing data to be used by a therapist for
analyzing a patient behaviour in a virtual environment comprising a plurality of objects, said

method comprising:

receiving from said therapist an identification of at least one zone of interest defined

on at least one of said plurality of objects in said virtual environment;

displaying said virtual environment comprising said plurality of objects to said

patient;

collecting data indicative of a body movement response of satd patient while said

patient 1s viewing said virtual environment,

determining a geometric relation between the body movement response of said patient

and said at least one zone of interest; and

providing an indication of said geometric relation to said therapist for analyzing said

patient behaviour.

2. The computer-implemented method as claimed in claim 1, wherein the body response

movement comprises a point of regard of said user.

3. The computer-implemented method as claimed in any one of claims 1 to 2, further

comprising amending the virtual environment.

4. The computer-implemented method as claimed in any one of claims 1 to 3, further

comprising providing a feedback to the patient depending on the collected data.

5. The computer-implemented method as claimed in claim 4, wherein the feedback
comprises at least one of an haptic feedback, a visual feedback, a sound feedback and an

olfactory feedback.
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