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Description
Technical Field

[0001] The present invention relates to the sector of
physical exercise for sports, preventive and/or rehabili-
tative purposes and in particular it pertains to an expert
system for the interactive and personalised exchange
of information between a user and an information sys-
tem dedicated to processing information concerning the
achievement and the maintenance of the person's effi-
ciency.

Background Art

[0002] Exercise machines of the most modem and ad-
vanced design, both of the professional type and of the
amateur type, are devised in such a way as to allow the
user to program his/her physical activities in relation with
his/her own personal characteristics and requirements.
[0003] For this purpose machines are known which,
although conceived for a general employment able to
meet the diversified needs of a plurality of users, can
then be set on a case by case basis to accommodate
each individual user and the execution of a specific, in-
dividualised work program.

[0004] Within the scope of a more pronounced cus-
tomisation and of the most rigorous possible assess-
ment of the requirement for exercise activity necessary
to reach and maintain the best condition of efficiency
and well-being, a system for the individualised operation
of such machines, already known from patent applica-
tions BO99A000179 and BO99A000180 in the name of
the same Applicant, takes into consideration the user as
a system capable of exchanging energy with the outside
world, not strictly limited to the time interval during which
an exercise activity is conducted, but also correlated
and quantified with the work activity performed and with
the user's regimen and diet.

[0005] The system takes into consideration personal
information, for instance relating to the person's actual
physiological conditions, and manages them together
with a series of other parameters such as those con-
cerning his/her nutrition and those concerning the ener-
gy expenditure linked with the person's actual daily life-
style.

[0006] This known technique has yielded fully satis-
factory results from the standpoint of the specialisation
and quantification of activities to suit each individual, but
it is susceptible to be further improved, as it has the lim-
itation of intervening on the individual only a posteriori,
not being able to influence a priori his/her behaviours,
rationalising and correcting certain habits which are
necessary for obtaining the maximum benefit from phys-
ical exercise.

[0007] In EP-A-0710465 is disclosed a patient moni-
toring systems while WO-A-90/08361 depicts an apara-
tus for remotely controlling the exercise session of a pa-
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tient.

Disclosure of Invention

[0008] The aim of the present invention therefore is to
provide a system which is able to interact with the user
in an intelligent manner, assisting and guiding him/her
with every sort of information connected and aimed at
achieving the maximum possible physical well-being. In
other words, the system aims to provide the user with
specific and personalised information which range from
individually tailored dietary advice, to the personal pro-
gramming of the exercise machines, to the highlighting
and correction of incorrect, counterproductive and/or
dangerous behaviours, all this not being necessary lim-
ited solely to the time during which the exercise ma-
chines are actually used, but also in all other moments
of the user's day.

[0009] In accordance with the invention, this aim is
achieved by an expert system for the interactive ex-
change of information between a user and an informa-
tion system, characterised in that it comprises a memory
storage device in which is implemented said information
system dedicated to the processing of information per-
taining to the achievement and maintenance of the per-
son's efficiency; a portable communication terminal able
to exchange information between the user and the in-
formation system, said terminal being provided with at
least a processing unit; input means and output means
connected to the processing unit and operatively posi-
tioned between the latter and the user; and information
exchange means positioned between the processing
unit and the memory storage device.

[0010] If the terminal is constituted, for instance, by a
palm-top computer or by a cell phone, palm-top or of
such size as to be wearable, the user may query the
information system at any moment of his/her day and
receive therefrom advice and suggestions specific for
him/herself, based on activities actually carried out and/
or currently being carried out. Naturally, such activities
are not necessary sporting in nature. Therefore, the ter-
minal is a tool that allows to obtain the maximum benefit
in physiological and mental terms.

[0011] To facilitate the capability of interactive com-
munication between the user and the information sys-
tem to the farthest extent possible, input and output
means are provided which range from a conventional
keyboard to voice synthesisers to allow the vocal and
audio transmission of information.

[0012] The memory storage device and the terminal
can operate locally, remotely, and be also supported by
wired or wireless information exchange means.

[0013] The terminal can be provided with an interface
suitable for connection with an exercise station, thereby
allowing the operative system to configure the station
each time in an optimal manner for the user, if the station
is constituted by a machine for cardiovascular training;
vice versa, in such a way as to provide an optimised
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work table if the machine is constituted by an exercise
equipment item or a generic counterweight machine.
[0014] The expert system comprises means for su-
pervising the user's activities with simultaneous assist-
ance, i.e. with adaptive interaction, which assist the user
as a tutor with a continuous interaction able to guide him/
her, provide advice, encourage him/her, address him/
her towards behaviours that are scientifically correct
and/or statistically validated by experience, always fully
respecting the user's individuality.

[0015] This simultaneous assistance is implemented
with graphic representation studied according to the us-
er's particularities.

[0016] The aforesaid feedback supervising means
with simultaneous assistance allow to perform tutorial
functions which can replace the presence of the gym
instructor with the possibility for the user to perform the
exercise activity in optimal conditions, also from the
standpoint of safety, in a strictly private environment
which can even be located inside his/her home.

Description of the Drawings

[0017] Thetechnical features of the invention, accord-
ing to the aforesaid aims, can be clearly noted from the
content of the claims set out below and its advantages
shall become more readily apparent in the detailed de-
scription that follow, made with reference to the accom-
panying drawings, which show an embodiment provided
purely by way of non limiting example, in which:

- Figure 1is an overall diagram, in function blocks, of
the system of the invention;

- Figures 2, 3, 4 are block diagrams showing, with a
greater level of detail, some characteristic compo-
nents of the invention of Figure 1.

Description of the lllustrative Embodiment

[0018] With reference to the accompanying drawings,
the reference number 1 globally indicates an expert sys-
tem for the interactive exchange of information between
a user 2 and an information system 3 dedicated to
processing information relating to the achievement and
maintenance of the person's efficiency.

[0019] The system essentially comprises (see Figure
1): @ memory storage device 4 in which the information
system 3 is implemented; a terminal 5 for communicat-
ing with the user 2, provided with a processing unit 6;
means for exchanging information 99 positioned be-
tween the terminal 5 and the memory storage device 4;
and sensor means 97 to measure one or more of the
state parameters of the user 2 and transmit them to the
processing unit 6.

[0020] The memory storage device 4 and the terminal
5 are connected by the information exchange means 99
in different modes, which can be mutually combined al-
so in different ways. The connection can be accom-
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plished both locally and remotely; moreover, it can be
obtained with a physical connection, in a network, via
cable, or in wireless mode, for instance through the
transmission of electromagnetic waves over the ether.
[0021] As to the embodiment of the memory storage
device 4, different alternatives are possible.

[0022] The memory storage device 4 can be realised
by a smart card from a personal computer; or by a server
connected to a dedicated portal, through the Internet
global network.

[0023] The communication terminal 5 between the us-
er 2 and the information system 3 is provided, in turn
(Figure 1), with at least a said microprocessor process-
ing unit 6 and input means 98 and output means 96 con-
nected to the processing unit 6 and operatively posi-
tioned between the latter and the user 2.

[0024] Constructively speaking, the communication
terminal can be realised in numerous alternative ways:
it can be of the stationary type and comprise for instance
a personal computer 9; or it can be portable, embodied
by a palm-top computer 10, by a cellular portable tele-
phone 11, to be associated to a belt, so as to be wear-
able, for instance, at the user's wrist.

[0025] The communicationterminal 5can also be pro-
vided with an interface 35 to interact with at least an ex-
ercise station 34 dedicated to the user 2.

[0026] If the exercise station 34 is realised by a ma-
chine for cardiovascular training, the interface 35 is de-
signed to manage also the training modes reproducible
on the machine itself.

[0027] If, differently from this hypothesis; the exercise
machine 34 instead comprises a counterweight ma-
chine, the terminal 5 provides the user 2 with instruc-
tions for executing a training program on said counter-
weight machine.

[0028] The interface 35 can be embodied in the most
suitable forms, for the type of the exercise station 34,
by means of an RS 232 card; a USB card; a Windows
CE(™) standard compatible card or even an ADVAN-
TECH(™) 5820/ card. Transmission protocols will be
different in each case and may be identified for instance
in the UMTS protocol for the transmission of video pro-
grams; in the WAP protocol usable for wireless commu-
nication, for instance with infrared beams, between
computer and physical devices associated thereto. Said
protocols may be employed, by way of non limiting indi-
cation, to allow the exchange of information for instance
between communication terminal and information sys-
tem or, or also, between input means, output means,
processing unit and terminal.

[0029] Theinput means 98, associated to the terminal
5 and positioned between user 2 and processing unit 6,
are also realised in a plurality of embodiments, which
can mutually coexist also in various combinations.
[0030] According to a first embodiment, said input
means are constituted (see Figure 2) by a conventional
keyboard 12 or, alternatively and/or additionally, they
can be constituted: by a graphic tablet 13, possibly min-
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iaturised; by a scanner 14, by an optical pen 15, by a
joystick 16 (knob mounted on a base which can be
moved with the fingers to control a cursor), by a track
ball 17 (rotating ball which can be moved with the palm
of the hand), by a mouse 18 (container provided with a
ball whose movement allows to control a cursor), by a
touch screen 19 (touch-sensitive device), by a magnetic
reader 20, by an optical reader 21, by a video camera
22, by a voice synthesiser 23, by a CD-ROM reader 24,
by a DVD reader 25, by a floppy disk reader 26 and by
a modem 27. These input means 98 can be connected
operatively with the terminal 5 which for this purpose is
provided with suitable connection ports equipped with
related cards.

[0031] The output means 96, associated to the termi-
nal 5 and positioned between user 2 and processing unit
6 are embodied in their basic form by a monitor 28. How-
ever, they can also be realised in the form of LED or
LCD display 29; or they can be embodied by a printer
30, by a plotter 31, by an audio synthesiser 32, by a
master recording device 33 and by the same modem
27. All these means then interact with the terminal 5 by
means of suitable ports and connection cards.

[0032] The system 1 further comprises sensor means
97 provided to measure one or more parameters relat-
ing to the physiological state of the user 2 and commu-
nicate them, in real time, to the information system 3
through the processing means 6.

[0033] According to the invention the sensor means
97, provided to measure a mechanical state of the user
2, in terms of instantaneous position parameters, pro-
vides for the use of a satellite position indicator 8. Knowl-
edge of the instantaneous position of the user 2 allows
the information system 3 to perform computations to de-
termine the distances covered by the user during his/
her daily ambulation or work activity, or during the exe-
cution of other activities such a walk or a run. This al-
lows, taking into account the time and speeds of execu-
tion, assessments in terms of energy expenditure which
will then be useful to determine a realistic requirement
for exercise activity for the user, and consequently to
enable the preparation of activity programs scientifically
tailored for him/her.

[0034] The system comprises feedback means 95 for
supervising the activity of the user 2 with simultaneous
assistance of the user 2 him/herself. The user can be
assisted and guided during the execution of his/her ac-
tivity regardless of the physical presence of an instruc-
tor. This allows the great advantage of letting the user
2 perform his/her activity not necessarily on an exercise
station 34 of a public gym, in the presence of an instruc-
tor, but also, possibly alone, in a personal home gym or
even outdoors.

[0035] Said supervising means are designed to inter-
act with the user 2 by means of an expressive graphic
representation, preferably animated, which is conceived
to provide differentiated simultaneous assistance, vari-
able in relation with the specific characteristics of the
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user 2 or with the different age bands of the users 2 who
interact with the information system 3. In other words,
the animated graphics may vary in their expressive form
depending on the type of user 2, in terms of their graphic
aspect, their specific communication language, and
their specific behaviour.

[0036] The supervising means are also designed to
recognise the user 2, by means of self-learning conse-
quent to his/her successive accesses to the information
system 3; to store the interaction modes at each con-
nection and also to perform comparisons of the perform-
ance of the user 2 with sample, reference, performance
levels, which may for instance be constituted by a per-
formance previously provided by the user 2 him/herself
and stored by the information system 3; or by a perform-
ance which is being simultaneously provided by one or
more other users 2: all this allowing the conduct of com-
parative tests or virtual competitions of the user 2
against him/herself or against other users 2 who exer-
cise with himin a real or virtual training class, distributed
in physically remote locations.

[0037] The idea at the basis of the present invention
therefore is thus that of making available to the user 3
a knowledge base, residing in the information system 3,
able to analyse the user's behavioural modes, to verify
their correctness in relation to scientific principle and/or
to statistically validated modes, intelligently guiding the
user 2 towards the most suitable and effective behav-
iours for him/her.

[0038] The system further allows to implement a wide
range of functionalities, able to be subdivided in broad
terms, into specific functionalities of the exercise ma-
chine; into functionalities independent from the ma-
chine; and into functionalities correlated to the machine:
irrespective of this classification, these functionalities
are highly advantageously and strongly innovative in the
sense that they integrate and expand some basic func-
tionalities which, in principle, were already known, add-
ing wholly new functionalities thereto.

[0039] Even for the specific functionalities of the ex-
ercise machine relating to controlling the machine and
managing training modes - which in themselves are
known from previous patent documents and embodi-
ments by the Applicant - the degree of feedback effected
on the exercise machine by the supervising means with
simultaneous assistance to the user 2 is considerably
amplified in its basic potentialities, and is also very ef-
fective and friendly by effect of the graphic/expressive
capabilities of the system 1.

[0040] In regard to the functionalities that are inde-
pendent from the exercise machine, in addition to the
possibility of receiving virtual assistance, also in the
form of simple personalised information, the system 1
allows the user 2 the opportunity, during the training ses-
sion, to display the data for the session in real time in a
browser window and to access basic Internet function-
alities, thus being able to send and receive mail, or to
communicate with other users by voice or video.
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[0041] As to the functionalities correlated to the exer-
cise machine of a generic station, a system according
to the invention provides the capability of interfacing the
machine with an Internet provider able to drive it.
[0042] Moreover, by realising a protocol able to allow
to drive a machine remotely, the realisation is enabled
of numerous other functionalities which foreshadow a
real time link between the machine or the apparatus. It
is possible to interact from a remote information system
on the system for networking the machines in a gym,
integrating with the local area network to conduct tests
in real time; to propose new training programs; to re-
propose previously conducted training sessions; to se-
lect a specific bitmap route; to select a training video; to
run remote diagnostics on the machine and, or also, to
replace the local control system with a centralised infor-
mation system on a remote portal.

[0043] The invention thus conceived can be subject
to numerous modifications and variations, without there-
by departing from the scope of the inventive concept.

Claims

1. Anexpert system for the interactive exchange of in-
formation, comprising:

an information system (3) dedicated to
processing information relating to the achieve-
ment and maintenance of the person's efficien-
cy;

a memory storage device (4) in which said in-
formation system (3) is implemented;

a portable communication terminal (5) between
auser (2) and the information system (3), which
is provided with at least a unit (6) for processing
the information and input means (98) and out-
put means (96) connected to the processing
unit (6) and able to interact between it and the
user (2);

means for exchanging information (99) posi-
tioned between the processing unit (6) and the
memory storage device (4), to exchange infor-
mation remotely;

sensor means (97) to measure at least a pa-
rameter of state of the user (2) and transmit it
to the processing unit (6) and to the information
system (3);

characterised in that the sensor means (97)
measures at least one parameter of mechanical
state of the user (2) and transmits it to the process-
ing unit (6) and to the information system (3), to per-
form computation to determine the energy expend-
iture of the user (2) and to enable the preparation
of activity programs scientifically tailored for the us-
er (2); and in that the expert system comprises
feedback means (95) for guiding the execution of
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10.

11.

12.

13.

14.

the activity of the user (2) on the ground of said sci-
entifically tailored activity programs.

An expert system as claimed in claim 1, character-
ised in that the sensor means (97) are devised to
measure a parameter of instantaneous position of
the user (2).

An expert system as claimed in claim 1, character-
ised in that the sensor means (97) comprise a sat-
ellite-type absolute position indicator (8).

An expert system as claimed in one of the previous
claims 1 and 3-4, characterised in that the com-
munication terminal (5) is stationary.

An expert system as claimed in claim 4, character-
ised in that the terminal (5) comprises a personal
computer (9).

An expert system as claimed in claim 1, character-
ised in that said terminal (5) is a palm-top computer
(10).

An expert system as claimed in claim 1, character-
ised in that the portable terminal (5) is a portable
telephone (11).

An expert system as claimed in claim 7, character-
ised in that the portable telephone (11) is of the
cellular type.

An expert system as claimed in one of the claims
from 1 to 3 and 6 to 8, characterised in that said
terminal (5) can be worn by the user (2).

An expert system as claimed in claim 9, character-
ised in that said terminal (5) is associated to a belt.

An expert system as claimed in claim 9, character-
ised in that said terminal (5) can be worn on the
wrist of the user (2).

An expert system as claimed in one of the previous
claims, characterised in that the input means (98)
positioned between the user (2) and the processing
unit (6) are embodied by a keyboard (12).

An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
embodied by a graphic tablet (13).

An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
embodied by a scanner (14).
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An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
embodied by an optical pen (15).

An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
embodied by a joystick (16).

An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
embodied by a track ball (17).

An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
embodied by a mouse (18).

An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
embodied by a touch screen (19).

An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
embodied by a magnetic reader (20).

An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
embodied by an optical reader (21).

An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
embodied by a video camera (22).

An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
embodied by a voice synthesiser (23).

An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
embodied by a CD-ROM reader (24).

An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
embodied by a DVD reader (25).

An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
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27.

28.

29,

30.

31.

32,

33.

34.

35.

36.

37.

embodied by a floppy disk reader (26).

An expert system as claimed in claims 1-11, char-
acterised in that the input means (98) positioned
between the user (2) and the processing unit (6) are
embodied by a modem (27).

An expert system as claimed in claims 1-27, char-
acterised in that the output means (96) positioned
between the user (2) and the processing unit (6) are
embodied by a monitor (28).

An expert system as claimed in claims 1-27, char-
acterised in that the output means (96) positioned
between the user (2) and the processing unit (6) are
embodied by a display (29).

An expert system as claimed in claims 1-27, char-
acterised in that the output means (96) positioned
between the user (2) and the processing unit (6) are
embodied by a printer (30).

An expert system as claimed in claims 1-27, char-
acterised in that the output means (96) positioned
between the user (2) and the processing unit (6) are
embodied by a plotter (31).

An expert system as claimed in claims 1-27, char-
acterised in that the output means (96) positioned
between the user (2) and the processing unit (6) are
embodied by an audio synthesiser (32).

An expert system as claimed in claims 1-27, char-
acterised in that the output means (96) positioned
between the user (2) and the processing unit (6) are
embodied by a master recording device (33).

An expert system as claimed in claims 1-27, char-
acterised in that the output means (96) positioned
between the user (2) and the processing unit (6) are
embodied by a modem (27).

An expert system as claimed in one of the previous
claims, characterised in that the means for ex-
changing information (99), between the memory
storage device (4) and the terminal (5), comprise a
physical connection via cable.

An expert system as claimed in claims 1-34, char-
acterised in that the means for exchanging infor-
mation (99) between the memory storage device (4)
and the terminal (5) comprise a connection ob-
tained in wireless mode.

An expert system as claimed in the claims from 35
to 36, characterised in that the memory storage
device (4) is a server.
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An expert system as claimed in claim 37, charac-
terised in that the memory storage device (4) is an
intranet server.

An expert system as claimed in one of the claims
from 35 to 38, characterised in that the memory
storage device (4) is an Internet server.

An expert system as claimed in one of the claims
from 35 to 38, characterised in that the memory
storage device (4) is a personal device.

An expert system as claimed in claim 40, charac-
terised in that the memory storage device (4) is a
smart card.

An expert system as claimed in one of the previous
claims, characterised in that the communication
terminal (5) is provided with an interface (35) to in-
teract with at least an exercise station (34) dedicat-
ed to the user (2).

An expert system as claimed in claim 42, charac-
terised in that the exercise station (34) comprises
a cardiovascular training machine.

An expert system as claimed in claim 42, charac-
terised in that the interface (35) is devised to man-
age at least the functionalities for controlling the car-
diovascular training machine.

An expert system as claimed in claims 43 and 44,
characterised in that the interface (35) is devised
to manage the training modes reproducible on the
cardiovascular training machine.

An expert system as claimed in claim 42, charac-
terised in that the exercise station (34) comprises
a counterweight machine, the terminal (5) being
able to provide the user (2) with instructions for con-
ducting a training program on said counterweight
machine.

An expert system as claimed in at least one of the
claims from 42 to 46, characterised in that said
interface (35) is embodied by an RS 232 card.

An expert system as claimed in at least one of the
claims from 42 to 46, characterised in that said
interface (35) is embodied by a USB card.

An expert system as claimed in any of the previous
claims, characterised in that it is able to employ a
communication protocol (UMTS) able to transmit
video programs.

An expert system as claimed in one of the previous
claims characterised in that it is able to employ a

(&)

15

20

25

30

35

40

45

50

55

communication protocol (WAP) able to transmit
wireless signals.

Patentanspriiche

1.

Expertensystem zum interaktiven Austausch von
Informationen, enthaltend:

- ein Informationssystem (3), dazu bestimmt, ei-
ne sich auf das Erreichen und das Erhalten der
Leistung einer Person beziehende Information
zu verarbeiten;

- eine Speichervorrichtung (4), in welcher das
genannte Informationssystem (3) umgesetzt
wird;

- ein tragbares Terminal (5) zur Kommunikation
zwischen einem Benutzer (2) und dem Informa-
tionssystem (3), welches mit wenigstens einer
Einheit (6) zum Verarbeiten der Information so-
wie Eingangsmitteln (98) und Ausgangsmitteln
(96) versehen ist, verbunden mit der Verarbei-
tungseinheit (6) und in der Lage, zwischen die-
ser und dem Benutzer (2) zusammenzuwirken;

- Mittel zum Austausch von Informationen (99),
angeordnet zwischen der Verarbeitungseinheit
(6) und der Speichervorrichtung (4), um die In-
formationen auf Entfernung auszutauschen;

- Fuhlermittel (97) zum Erfassen von wenigstens
einem Parameter des Zustands des Benutzers
(2) und zum Ubertragen desselben an die Ver-
arbeitungseinheit (6) und an das Informations-
system (3);

dadurch gekennzeichnet, dass die Fihlermittel
(97), wenigstens einen Parameter des mechani-
schen Zustands des Benutzers (2) aufnehmen und
diesen an die Verarbeitungseinheit (6) und an das
Informationssystem (3) Ubertragen, um eine Be-
rechnung des Energieverbrauchs des Benutzers
(2) durchzufiihren und die Erarbeitung eines wis-
senschaftlich auf den Benutzer (2) zugeschnittenen
Aktivitatenprogramms zu ermdglichen; und da-
durch, dass das Expertensystem Ruckkopplungs-
mittel (95) zum Leiten der Durchfiihrung der Aktivi-
tat durch den Benutzer (2) aufgrund des genannten
wissenschaftlich zugeschnittenen Aktivitdtenpro-
gramms enthalt.

Expertensystem nach Patentanspruch 1, dadurch
gekennzeichnet, dass die Flhlermittel (97) dazu
vorgesehen sind, einen Parameter der augenblick-
lichen Position des Benutzers (2) zu erfassen.

Expertensystem nach Patentanspruch 1, dadurch
gekennzeichnet, dass die Fihlermittel (97) einen
satellitenartigen Anzeiger (8) der absoluten Positi-
on enthalten.
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Expertensystem nach einem der vorstehenden Pa-
tentanspriche 1 und von 3-4, dadurch gekenn-
zeichnet, dass das Kommunikationsterminal (5)
stationar ist.

Expertensystem nach Patentanspruch 4, dadurch
gekennzeichnet, dass das Terminal (5) einen Per-
sonalcomputer (9) enthalt.

Expertensystem nach Patentanspruch 1, dadurch
gekennzeichnet, dass das genannte Terminal (5)
ein Palmtop (10) ist.

Expertensystem nach Patentanspruch 1, dadurch
gekennzeichnet, dass das tragbare Terminal (5)
ein tragbares Telefon (11) ist.

Expertensystem nach Patentanspruch 7, dadurch
gekennzeichnet, dass das tragbare Telefon (11)
ein Mobiltelefon ist.

Expertensystem nach einem der Patentanspriiche
von 1 bis 3 und von 6 bis 8, dadurch gekennzeich-
net, dass das genannte Terminal (5) von dem Be-
nutzer (2) getragen werden kann.

Expertensystem nach Patentanspruch 9, dadurch
gekennzeichnet, dass das genannte Terminal (5)
an einem Gurtel befestigt wird.

Expertensystem nach Patentanspruch 9, dadurch
gekennzeichnet, dass das genannte Terminal (5)
am Handgelenk des Benutzers (2) getragen werden
kann.

Expertensystem nach einem der vorstehenden Pa-
tentanspriche, dadurch gekennzeichnet, dass
die zwischen dem Benutzer (2) und der Verarbei-
tungseinheit (6) angeordneten Eingangsmittel (98)
durch eine Tastatur (12) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch eine graphi-
sche Tafel (13) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch einen Scan-
ner (14) verkérpert sind.

Expertensystem nach den Patentanspriichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch einen opti-
schen Stift (15) verkdrpert sind.
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Expertensystem nach den Patentanspriichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch einen Joy-
stick (16) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch ein Trackball
(17) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch eine Maus
(18) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch ein Touchs-
creen (19) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch einen ma-
gnetischen Leser (20) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch einen opti-
schen Leser (21) verkorpert sind.

Expertensystem nach den Patentansprichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch eine Video-
kamera (22) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch einen
Sprachsynthetisator (23) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch einen
CD-ROM-Leser (24) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch einen
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DVD-Leser (25) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch einen Dis-
kettenleser (26) verkérpert sind.

Expertensystem nach den Patentanspriichen 1-11,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Eingangsmittel (98) durch ein Modem
(27) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-27,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Ausgangsmittel (96) durch einen Moni-
tor (28) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-27,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Ausgangsmittel (96) durch ein Display
(29) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-27,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Ausgangsmittel (96) durch einen Druk-
ker (30) verkoérpert sind.

Expertensystem nach den Patentanspriichen 1-27,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Ausgangsmittel (96) durch einen Plot-
ter (31) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-27,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Ausgangsmittel (96) durch einen Hor-
synthetisator (32) verkorpert sind.

Expertensystem nach den Patentanspriichen 1-27,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Ausgangsmittel (96) durch einen
CD-Brenner (33) verkdrpert sind.

Expertensystem nach den Patentanspriichen 1-27,
dadurch gekennzeichnet, dass die zwischen dem
Benutzer (2) und der Verarbeitungseinheit (6) an-
geordneten Ausgangsmittel (96) durch ein Modem
(27) verkdorpert sind.

Expertensystem nach einem der vorstehenden Pa-
tentanspriche, dadurch gekennzeichnet, dass
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die Mittel zum Austausch von Informationen (99)
zwischen der Speichervorrichtung (4) und dem Ter-
minal (5) eine physische Verbindung Uber Kabel
enthalten.

Expertensystem nach den Patentanspriichen 1-34,
dadurch gekennzeichnet, dass die Mittel zum
Austausch von Informationen (99) zwischen der
Speichervorrichtung (4) und dem Terminal (5) eine
kabellose Verbindung enthalten.

Expertensystem nach den Patentanspriichen von
35 bis 36, dadurch gekennzeichnet, dass die
Speichervorrichtung (4) ein Server ist.

Expertensystem nach Patentanspruch 37, da-
durch gekennzeichnet, dass die Speichervorrich-
tung (4) ein Intranet-Server ist.

Expertensystem nach einem der Patentanspriiche
von 35 bis 38, dadurch gekennzeichnet, dass die
Speichervorrichtung (4) ein Internet-Server ist.

Expertensystem nach einem der Patentanspruiche
von 35 bis 38, dadurch gekennzeichnet, dass die
Speichervorrichtung (4) eine Personal-Vorrichtung
ist.

Expertensystem nach Patentanspruch 40, da-
durch gekennzeichnet, dass die Speichervorrich-
tung (4) eine Chipkarte ist.

Expertensystem nach einem der vorstehenden Pa-
tentanspriiche, dadurch gekennzeichnet, dass
das Kommunikationsterminal (5) mit einer Schnitt-
stelle (35) versehen ist, um mit wenigstens einer
dem Benutzer (2) zugedachten Ubungsstation (34)
zusammenzuwirken.

Expertensystem nach Patentanspruch 42, da-
durch gekennzeichnet, dass die Ubungsstation
(34) eine Herz-Kreislauf-Trainingsmaschine ent-
halt.

Expertensystem nach Patentanspruch 42, da-
durch gekennzeichnet, dass die Schnittstelle (35)
dazu bestimmt ist, wenigstens die Steuerfunktionen
der Herz-Kreislauf-Trainingsmaschine zu verwal-
ten.

Expertensystem nach Patentanspruch 43 und 44,
dadurch gekennzeichnet, dass die Schnittstelle
(35) dazu bestimmt ist, die an der Herz-Kreislauf-
Trainingsmaschine wiederholbaren Trainingswei-
sen zu verwalten.

Expertensystem nach Patentanspruch 42, da-
durch gekennzeichnet, dass die Ubungsstation



47.

48.

49,

50.

17

(34) eine Gegengewichtmaschine enthalt, wobei
das Terminal (5) in der Lage ist, den Benutzer (2)
mit Anweisungen zum Durchfiihren eines Trai-
ningsprogramms an der genannten Gegengewicht-
maschine zu versorgen.

Expertensystem nach wenigstens einem der Paten-
tanspriiche von 42 bis 46, dadurch gekennzeich-
net, dass die genannte Schnittstelle (35) aus einer
RS 232-Karte besteht.

Expertensystem nach wenigstens einem der Paten-
tanspriiche von 42 bis 46, dadurch gekennzeich-
net, dass die genannte Schnittstelle (35) aus einer
USB-Karte besteht.

Expertensystem nach einem beliebigen der vorste-
henden Patentanspriiche, dadurch gekennzeich-
net, dass es ein Kommunikationsprotokoll (UMTS)
verwendet, in der Lage, Videoprogramme zu (ber-
tragen.

Expertensystem nach einem beliebigen der vorste-
henden Patentanspriiche, dadurch gekennzeich-
net, dass es ein Kommunikationsprotokoll (WAP)
verwendet, in der Lage, Signale drahtlos zu (ber-
tragen.

Revendications

Un systéme expert destiné a un échange interactif
d'informations, comprenant un systéme d'informa-
tion (3) dédié au traitement d'informations relatives
a l'obtention et au maintien de I'efficience de la
personne ; un dispositif de mémorisation (4) dans
lequel ledit systéme d'information (3) est mis en
oeuvre ; un terminal de communication (5) portable
entre un utilisateur (2) et ledit systéme d'information
(3), tel terminal de communication (5) étant équipé
d'au moins une unité (6) pour le traitement des in-
formations ainsi que de moyens d'entrée (98) et de
moyens de sortie (96) reliés a ladite unité de traite-
ment (6) et destinés a interagir entre cette méme
unité et ledit utilisateur (2) ; des moyens d'échange
des informations (99) placés entre ladite unité de
traitement (6) et ledit dispositif de mémorisation (4)
pour échanger des informations a distance ; des
moyens capteurs (97) destinés a mesurer au moins
un parametre d'état de I'utilisateur (2) et a le trans-
mettre a ladite unité de traitement (6) et au systéme
d'information (3) ; ledit systéeme expert étant carac-
térisé en ce que lesdits moyens capteurs (97) me-
sure au moins un parametre d'état mécanique de
I'utilisateur (2) et le transmet a I'unité de traitement
(6) et au systéme d'information (3) de maniére a
exécuter un calcul pour déterminer la dépense
d'énergie de I'utilisateur (2) et permettre la prépa-
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ration de programmes d'activité scientifiquement ci-
blés pour l'utilisateur (2) en question ; et en ce qu'il
comprend des moyens de rétroaction (95) destinés
a guider I'exécution de I'activité de I'utilisateur (2)
sur la base de ces programmes d'activité scientifi-
quement ciblés.

Le systéme expert selon la revendication 1, carac-
térisé en ce que lesdits moyens capteurs (97) sont
congus pour mesurer un parametre de position ins-
tantanée de I'utilisateur (2).

Le systeme expert selon la revendication 1, carac-
térisé en ce que lesdits moyens capteurs (97) com-
prennent un indicateur de position absolue de type
satellite (8).

Le systéme expert selon une des revendications
précédentes 1 et 3-4, caractérisé en ce que ledit
terminal de communication (5) est fixe.

Le systéme expert selon la revendication 4, carac-
térisé en ce que ledit terminal (5) comprend un or-
dinateur personnel (9).

Le systéeme expert selon la revendication 1, carac-
térisé en ce que ledit terminal (5) est un ordinateur
de poche (10).

Le systeme expert selon la revendication 1, carac-
térisé en ce que ledit terminal portable (5) est un
téléphone portable (11).

Le systéme expert selon la revendication 7, carac-
térisé en ce que ledit téléphone portable (11) est
du type cellulaire.

Le systéme expert selon une des revendications de
1a 3 etde 6 a 8, caractérisé en ce que ledit ter-
minal (5) peut étre porté par I'utilisateur (2).

Le systéeme expert selon la revendication 9, carac-
térisé en ce que ledit terminal (5) est associé a une
sangle.

Le systéme expert selon la revendication 9, carac-
térisé en ce que ledit terminal (5) peut étre porté
sur le poignet de I'utilisateur (2).

Le systéme expert selon une des revendications
précédentes, caractérisé en ce que lesdits
moyens d'entrée (98) placés entre ledit utilisateur
(2) et ladite unité de traitement (6) sont constitués
par un clavier (12).

Le systeme expert selon les revendications 1-11,
caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
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tement (6) sont constitués par une tablette graphi-
que (13).

Le systeme expert selon les revendications 1-11,
caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
tement (6) sont constitués par un scanner (14).

Le systeme expert selon les revendications 1-11,
caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
tement (6) sont constitués par un stylo optique (15).

Le systeme expert selon les revendications 1-11,
caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
tement (6) sont constitués par un joystick (16).

Le systeme expert selon les revendications 1-11,
caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
tement (6) sont constitués par une trackball (17).

Le systeme expert selon les revendications 1-11,
caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
tement (6) sont constitués par une souris (18).

Le systeme expert selon les revendications 1-11,
caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
tement (6) sont constitués par un écran tactile (19).

Le systeme expert selon les revendications 1-11,
caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
tement (6) sont constitués par un lecteur magnéti-
que (20).

Le systeme expert selon les revendications 1-11,
caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
tement (6) sont constitués par un lecteur optique
(21).

Le systeme expert selon les revendications 1-11,
caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
tement (6) sont constitués par une caméra vidéo
(22).

Le systeme expert selon les revendications 1-11,
caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
tement (6) sont constitués par un synthétiseur vocal
(23).

Le systeme expert selon les revendications 1-11,
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caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
tement (6) sont constitués par un lecteur de
CD-ROM (24).

Le systeme expert selon les revendications 1-11,
caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
tement (6) sont constitués par un lecteur de DVD
(25).

Le systeme expert selon les revendications 1-11,
caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
tement (6) sont constitués par un lecteur de disquet-
te (26).

Le systeme expert selon les revendications 1-11,
caractérisé en ce que lesdits moyens d'entrée (98)
placés entre ledit utilisateur (2) et ladite unité de trai-
tement (6) sont constitués par un modem (27).

Le systeme expert selon les revendications 1-27,
caractérisé en ce que lesdits moyens de sortie
(96) placés entre ledit utilisateur (2) et ladite unité
de traitement (6) sont constitués par un moniteur
(28).

Le systeme expert selon les revendications 1-27,
caractérisé en ce que lesdits moyens de sortie
(96) placés entre ledit utilisateur (2) et ladite unité
de traitement (6) sont constitués par un afficheur
(29).

Le systeme expert selon les revendications 1-27,
caractérisé en ce que lesdits moyens de sortie
(96) placés entre ledit utilisateur (2) et ladite unité
de traitement (6) sont constitués par une impriman-
te (30).

Le systéme expert selon les revendications 1-27,
caractérisé en ce que lesdits moyens de sortie
(96) placés entre ledit utilisateur (2) et ladite unité
de traitement (6) sont constitués par un traceur (31).

Le systéme expert selon les revendications 1-27,
caractérisé en ce que lesdits moyens de sortie
(96) placés entre ledit utilisateur (2) et ladite unité
de traitement (6) sont constitués par un synthéti-
seur audio (32).

Le systéme expert selon les revendications 1-27,
caractérisé en ce que lesdits moyens de sortie
(96) placés entre ledit utilisateur (2) et ladite unité
de traitement (6) sont constitués par un mastérisa-
teur (33).

Le systéme expert selon les revendications 1-27,
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caractérisé en ce que lesdits moyens de sortie
(96) placeés entre ledit utilisateur (2) et ladite unité
de traitement (6) sont constitués par un modem
(27).

Le systéme expert selon une des revendications
précédentes, caractérisé en ce que lesdits
moyens (99) d'échange des informations, entre le-
dit dispositif de mémorisation (4) et ledit terminal
(5), comprennent une connexion physique via ca-
ble.

Le systéme expert selon les revendications 1-34,
caractérisé en ce que lesdits moyens (99)
d'échange des informations entre ledit dispositif de
mémorisation (4) et ledit terminal (5) comprennent
une connexion obtenue en mode sans fil.

Le systéme expert selon les revendications de 35
a 36, caractérisé en ce que ledit dispositif de mé-
morisation (4) est un serveur.

Le systéme expert selon la revendication 37, carac-
térisé en ce que ledit dispositif de mémorisation (4)
est un serveur intranet.

Le systéeme expert selon une des revendications de
35 a 38, caractérisé en ce que ledit dispositif de
mémorisation (4) est un serveur Internet.

Le systeme expert selon une des revendications de
35 a 38, caractérisé en ce que ledit dispositif de
mémorisation (4) est un ordinateur personnel.

Le systéeme expert selon la revendication 40, carac-
térisé en ce que ledit dispositif de mémorisation (4)
est une carte intelligente.

Le systéme expert selon une des revendications
précédentes, caractérisé en ce que ledit terminal
de communication (5) est équipé d'une interface
(35) pour interagir avec au moins une station d'exer-
cice (34) dédiée a I'utilisateur (2).

Le systéme expert selon larevendication 42, carac-
térisé en ce que ladite station d'exercice (34) com-
prend une machine pour I'entrainement cardiovas-
culaire.

Le systéme expert selon la revendication 42, carac-
térisé en ce que ladite interface (35) est congue
pour gérer au moins les fonctionnalités de controle
de la machine pour I'entrainement cardiovasculai-
re.

Le systéme expert selon les revendications 43 et
44, caractérisé en ce que ladite interface (35) est
congue pour gérer les modes d'entrainement pou-
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vant étre reproduits sur la machine pour I'entraine-
ment cardiovasculaire.

Le systéme expert selon la revendication 42, carac-
térisé en ce que ladite station d'exercice (34) com-
prend une machine a contrepoids, ledit terminal (5)
étant destiné a fournir a I'utilisateur (2) les instruc-
tions nécessaires pour I'exécution d'un programme
d'entrainement sur ladite machine a contrepoids.

Le systéme expert selon au moins une des reven-
dications de 42 a 46, caractérisé en ce que ladite
interface (35) est mise en oeuvre par une carte RS
232.

Le systéme expert selon au moins une des reven-
dications de 42 a 46, caractérisé en ce que ladite
interface (35) est mise en oeuvre par une carte
USB.

Le systéme expert selon I'une quelconque des re-
vendications précédentes, caractérisé en ce qu'il
peut utiliser un protocole de communication
(UMTS) a méme de transmettre des programmes
vidéo.

Le systeme expert selon une des revendications
précédentes, caractérisé en ce qu'il peut utiliser
un protocole de communication (WAP) a méme de
transmettre des signaux sans fil.
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