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Tactile exercise mat

FIELD OF THE INVENTION
The present invention relates to an exercise mat and to a method of operating

the mat; more particularly, to a tactile exercise mat comprising controllable actuators.

BACKGROUND OF THE INVENTION

It is generally accepted that exercising has a positive impact on health and
well-being. Nevertheless, in spite of the availability of many exercise tools and facilities,
many people worldwide still fail to exercise at a level that is recommended to maintain a
good physical fitness level. In fact, many people do not know exactly how to exercise, which
exercises to do, in which order these exercises can best be done, how many repetitions are
effective, how fast the repetitions need to be done, etc.

Several solutions for getting guidance and feedback during exercising are
available today. One way is to hire a personal trainer, which may not be the most cost-
effective and flexible solution. Another way is to use a system that guides the user in doing
exercises with the help of video and/or audio means. Examples are the Wii Fit (using both
video and audio means) and NextFitness (using only audio means). The disadvantage of
systems that only use video means is that the user has to watch a screen, which, depending on
the position of the latter, may lead to undesired body postures for many exercises. For
example, the push-up exercise should be done with the user’s head facing the ground;
however, when using a wall-mounted display, the user has to lift his head. The disadvantage
of systems that only use audio means, instead, is that the user has to convert the instructions
heard into movements of specific body parts. Other disadvantages of audio-based systems is
that other people nearby may be disturbed or that the user has to wear a head-set.

US 2008/0096183 discloses an exercise mat having visual displays on its
surface, which aid the user in carrying out exercises by means of illustrations (e.g., images)
to provide visual instructions to the user. Nevertheless, this solution still falls back to the
afore-mentioned disadvantages for exercises during which the user does not face the exercise

mat and therefore is not able to appropriately follow the instructions provided thereon.
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Hence, there is the need for a solution that avoids such disadvantages while
still providing the user with guidance throughout exercises without the need for outside

assistance.

SUMMARY OF THE INVENTION

The inventor has had the insight that there is a need in the art for a generic
solution, which, on the one hand, is versatile in its use with respect to the types of exercises
that can be carried out and, on the other hand, provides guidance to the user in a way which
work together with the exercises.

The present invention addresses the above needs by providing, in a first
aspect, a tactile exercise mat, which comprises a plurality of actuators distributed therein and
a controller adapted to control the plurality of actuators, wherein the controller accesses
predefined actuator configurations defining exercise configurations for one or more users,
and wherein one or more actuators of the plurality of actuators is controlled in accordance
with the predefined actuator configurations.

The tactile exercise mat according to the present invention adds the
functionality of tactile stimulation to a conventional exercise mat, by use of an arrangement
of actuators distributed therein. Such functionality provides guidance to users throughout an
exercise without the need for any outside assistance. Moreover, the guidance is provided in a
way so there no need for the user to place the head or other body parts in a position which
may counteract the performance of the exercise.

In an advantageous embodiment, the tactile exercise mat further comprises one
or more sensors (e.g., pressure sensors) distributed therein and communicatively connected to
the controller. Such sensors are able to retrieve useful information (e.g., the number, the size
and the position of the one or more users using the mat), which can be used to adjust the
tactile stimulation accordingly, as well as in connection with providing feedback as to the
progress and general conductance of the exercise.

Advantageously, the tactile exercise mat further comprises one or more light
emitting elements (e.g., LEDs). The latter provides visible feedback to the users to inform
them about e.g. the percentage of exercise correctly carried out.

In a further aspect, the present invention relates to a method of operating the
tactile exercise mat in accordance with the first aspect of the invention, wherein the exercise

configurations correlate an area on the exercise mat with a body part of the user, and wherein
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the exercise mat is operated by actuating an actuator in the area of the exercise mat correlated

to the body part in accordance with the exercise configuration.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will be described, by way of example only,
with reference to the drawings, in which:

Fig. 1 is a schematic illustration of a tactile exercise mat;

Figs. 2A - 2C show three examples of exercises;

Figs. 3A - 3C are schematic illustrations of actuator configurations correlated
to different exercises; and

Fig. 4 is a flow chart illustrating embodiments of operating a tactile exercise

mat.

DESCRIPTION OF EMBODIMENTS

Embodiments of a tactile exercise mat are disclosed in the following.

Fig. 1 illustrates a tactile exercise mat 1 comprising a plurality of actuators 2
distributed therein. A controller (not shown) is adapted to control the plurality of actuators by
accessing predefined actuator configurations, the latter being derived from exercise
configurations. An exercise configuration correlates an area on the mat with a body part of
the user, which shall be either moved or kept on the mat according to the exercise to be
performed, and the timing of such actions. The tactile exercise mat is operated by actuating
an actuator in the area of the mat correlated to the body part to be moved or kept on the mat
in accordance with the exercise configuration. The actuators need not be continuously active,
but may be activated according to the rhythm of the exercise. The tactile exercise mat
provides therefore guidance to the user throughout an exercise by means of tactile
instructions, without the need for outside assistance or substantial experience. Indeed, the
user can feel what he should do thanks to the tactile stimuli generated by the mat. The use of
tactile stimulation is particularly useful for, but not limited to, exercises during which the
user is not watching the exercise mat, or cannot easily check whether certain body parts (e.g.,
lower part of the back) are or are not touching the mat.

Fig. 1 further illustrates sensors 3 and light emitting elements 4; these will be
further explained below.

Fig. 2 depicts users carrying out three exercise configurations: the “crunch”

(Fig. 2A), the “shoulder bridge” (Fig. 2B) and the “superman” (Fig. 2C), respectively.
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Although only those three examples are shown and used as a reference in the following, this
choice is in no way intended to limit the scope of the present invention, as indeed many other
types of exercises may be contemplated (e.g., conventional sit ups, leg raises lying supine
with knees bent or straight, hanging leg raises, pelvic tilts, exercises using abdominal sit up
machines, etc.). To this end, exercises involving two or more users (e.g., two persons laying
on opposite sides of the mat, cach performing the “crunch”, and passing to each other a
weighted ball at each repetition, etc.) should also be considered within the scope of the
present invention.

For a user to carry out the exercise of Fig. 2A (the “crunch”), the exercise
configuration should reflect that and convey to the user to keep the back and the feet on the
mat, while lifting the head and the shoulders. In particular, the shoulders, at the end of each
repetition, shall rest on the mat. Accordingly, in an exemplary embodiment, the exercise
configuration could specify that the rows of actuators in the head and shoulder area of the
user may be activated, such as the three rows indicated with reference numeral 6 (see
Fig. 3A). Since the head should be lifted from the mat during the entire set, the actuators in
the head area may be continuously active. However, as the shoulders should rest on the mat
at the end of each repetition, the actuators in the shoulder area 30 may only be active at the
start of each repetition; to indicate that the user should move the shoulders back to the mat,
the actuators in another area (e.g., the lower back 31) may generate a brief stimulus. Thus, a
simplified exemplary exercise configuration related to the “crunch” (Fig. 3A) could specify:
- Activate the three rows marked with reference numeral 6;

- Briefly activate the row marked with reference numeral 30 (lift shoulders);
- Wait specified time;

- Briefly activate row marked with reference numeral 31 (lower shoulders);
- Wait specified time;

- Repeat steps b)-¢) until number of repetitions has been completed; and

- Deactivate the three rows marked with reference numeral 6.

In an example of an exercise configuration relevant for the exercise as
illustrated in Fig. 2B (the “bridge”), the user shall keep the head, the shoulders and the feet
on the mat, while lifting the back. Accordingly, the rows of actuators 7 in the back area of the
user may be activated (see Fig. 3B). Finally, in an example of exercise configuration relevant
for the exercise as illustrated in Fig. 2C (the “superman”), the user shall keep the belly on the
mat, while lifting the rest of the body. Accordingly, the rows of actuators 8 and 9 in those

areas of the user may be activated (see Fig. 3C). Obviously, other activation configurations
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are possible, where, for example, instead of moving the body part being stimulated, the user
could keep it on the tactile exercise mat 1.

In a situation of use, the controller may be programmed with exercise
configurations and their corresponding actuator configurations. In an embodiment, the
controller may comprise a storage means (e.g., a small memory chip), where it stores such
predefined actuator configurations in a database. In another embodiment, the controller may
access such configurations from a server on the Internet, where it can also download possible
updates. A user may select a given exercise configuration via the controller (e.g., manually,
vocally, etc.), which may in embodiments be integrated with the tactile exercise mat 1 or may
be detached but wired or wirelessly connected to that. In the latter cases, the controller may
communicate with the tactile exercise mat 1 by means of any suitable type of wired or
wireless medium using any suitable bandwidth.

Examples of actuators particularly suited for the present invention are
pancake-shaped excenter rotating-mass motors, which are lightweight, thin and inexpensive.
Nevertheless, any other type of actuator may be used consistent with the tactile exercise mat
1, such as vibrating-eccentric mass motors (EMC), heaters (e.g., resistive elements), coolers
(e.g., peltier elements), electroactive polymers, Transcutancous Electro Nerve Stimulation
(TENS), piezo actuators, shape memory alloys, etc.

In one embodiment, the tactile exercise mat 1 further comprises one or more
sensors 3 (cf. Fig. 1) distributed therein and adapted to monitor the execution of the
exercises, such as the number of repetitions done. The one or more sensors are
communicatively connected to the controller, which is adapted to compare their readings to
the predefined actuator configurations. The result of such a comparison may be a difference
measure, which is outputted to the user in order to provide feedback on the percentage of
exercise correctly carried out. For example, when an exercise has been performed 100%
correctly, all actuators may be briefly activated (together, or gradually by starting from the
feet and ending at the head); when an exercise has been done 50% correctly, instead, only
half of the actuators may be briefly activated.

In another embodiment, the one or more sensors 3 are adapted to determine
the number, position and size of the one or more users on the tactile exercise mat 1 and input
such information to the controller so as to control the plurality of actuators 2, 6, 7, 8, 9 in
accordance therewith. Basically, the one or more sensors may be used to determine an area
on the mat which is in contact with the user(s). They may be used, for example, to determine

the number of users laying on or sitting on the mat, their positions and sizes (e.g., for small
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persons the areas for the feet and the head will be closer to each other than for tall persons).
This information may be inputted in the controller so as to control the plurality of actuators in
response to the detected number, positions and sizes of the one or more users.

In other embodiments, the one or more sensors 3 are not comprised in the
tactile exercise mat 1 but attached to body parts of the user carrying out the exercise; that
could be the case, for example, of a person having a sensor (e.g., an accelerometer) attached
to his wrist or other body parts while carrying out the crunch exercise, where the acceleration
data from that sensor provides information on the number of repetitions done.

Examples of sensors are pressure sensors, light sensors, accelerometers,
proximity sensors, force sensors (e.g., piezo polymers, ceramic strain gauges, etc.), force and
position-sensing resistors, pyroelectric, passive infrared sensors, binary “on/off” sensors, etc.
In particular, proximity sensors tailored for the range of applications within the scope of the
present invention are optical sensors, capacitive sensors, inductive sensors and infrared
reflection sensors.

In one embodiment, the tactile exercise mat 1 further comprises light emitting
elements 4 (e.g., LEDs) (cf. Fig. 1), which provide visual guidance and feedback (e.g., the
above-mentioned difference measure can be outputted in the form of light stripes instead of
tactile stimuli); this is particularly useful for, but not limited to, exercises during which the
user is faced towards the mat (cf. Fig. 2C). One skilled in the art would realize that various
other configurations (in terms of shapes, placements, etc.) than that shown in Fig. 1 could be
employed for the light emitting elements. As an example, the light emitting element may be
in the form of a display field, such as a flexible display, which could be incorporated into the
mat. In embodiments where the tactile exercise mat comprises both sensors and light emitting
clements additional functionalities may be offered. For example, the one or more sensors 3
may be used to determine the user’s shoulder width; later, when the user has to carry out an
exercise where the hands should be placed on the mat at the shoulder’s width, light patterns
may indicate where he should position his hands. Therefore, the tactile exercise mat provides
the user a rich yet natural way of receiving guidance and feedback.

In general, all suitable types of user-detectable feedback (e.g., tactile, visible,
audible, etc.) can be envisioned and combined in the present invention. Furthermore, if the
controlled is associated with a screen, the information may be displayed there over.

In one embodiment, the circuitry in the tactile exercise mat 1 may be bendable
circuitry, so that the mat can be flexible, and it can be rolled and unrolled, thus being easier

and more convenient to store and transport.
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The tactile exercise mat 1 may be fabricated from any suitable material, such
as rubber and foam.

Although the tactile exercise mat 1 as shown in Fig. 1 is rectangular in shape,
one skilled in the art would realize that various other shapes could be used (e.g., polyhedron,
square, circle, semi-circle, oval, etc.).

The tactile exercise mat 1 may have any suitable dimension. For example, if
used for carrying out stretching exercises, it could be dimensioned such that any user could
be comfortably sitting or laying on it. In embodiments, the present invention could also be
dimensioned such that it could be used by more than one user at the same time, e.g., during
an exercise class in a fitness center.

The tactile exercise mat 1 may be used on horizontal surfaces (e.g., floors),
inclined surfaces (e.g., benches for exercising abdominals), surfaces presenting different
angular inclinations in different sections of their support structure (e.g., chairs), on curved
surfaces, etc. If desired, the mat may be provided with one or more attachment devices such
as a hook or a clamp, which allow the apparatus to be affixed to a vertical surface (e.g., a
door). Finally, the present invention can also be incorporated into another object such as an
exercise bench, a bed, etc.

The tactile exercise mat 1 may be provided with graphics, such as a stylized
representation of the human body 5 (cf. Fig. 3), to facilitate the orientation of a user with
respect to the mat surface.

The tactile exercise mat 1 may be powered by any suitable source of energy
such as a battery system (e.g., internal/external single or multiple battery packs), an electrical
outlet (e.g., a wall socket, an automobile cigarette lighter plug, etc.), solar cells, a small
generator, and so forth.

Although the invention described herein may provide one or more users with
all the instructions necessary to perform an exercise or various exercises without the need for
outside assistance, media components (e.g., VHSs, CDs, DVDs, Blue-Ray discs, etc.) may be
used in conjunction with said mats to further enhance the user’s experience.

Fig. 4 shows a flow chart 10 illustrating embodiments of operating a tactile
exercise mat, wherein the exercise configurations correlate an area on the exercise mat with a
body part of the user, and wherein the tactile exercise mat is operated by actuating an
actuator in the area of the tactile exercise mat correlated to the body part in accordance with
the exercise configuration. Fig. 4 illustrates the situation where the tactile exercise mat

further comprises one or more sensors.
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An exemplary implementation of the functioning of a tactile exercise mat may

comprise the following steps:

40: Start;

11: Load the exercise configuration of the current exercise; the exercise
configuration defines the actuator patterns and sensor patterns for the exercise;

12: Activate the actuators that should be kept lifted during the entire exercise 12;
13: Activate the actuators that correspond to the body parts that should be moved
up and down during a repetition;

14: Wait until the sensors have detected upward motion;

15: Deactivate the actuators that correspond to the body parts that should be
moved up and down during a repetition;

16: Wait until the sensors have detected downward motion;

17: Check whether more repetitions need to be done by the user(s); if so 18, start
again from 13;

19: Deactivate the actuators;

20: Check whether more exercises need to be done by the user(s); if so 21, start
again from 11.

41: Stop.

The invention can be implemented in any suitable form including hardware,
software, firmware or any combination of these. The invention or some features of the
invention can be implemented as computer software running on one or more data processors
and/or digital signal processors. The elements and components of an embodiment of the
invention may be physically, functionally and logically implemented in any suitable way.
Indeed, the functionality may be implemented in a single unit, in a plurality of units or as part
of other functional units. As such, the invention may be implemented in a single unit, or may
be physically and functionally distributed between different units and processors.

Although the present invention has been described in connection with the
specified embodiments, it is not intended to be limited to the specific form set forth herein.
Rather, the scope of the present invention is limited only by the accompanying claims. In the
claims, the term “comprising” does not exclude the presence of other elements or steps.
Additionally, although individual features may be included in different claims, these may
possibly be advantageously combined, and the inclusion in different claims does not imply
that a combination of features is not feasible and/or advantageous. In addition, singular

references do not exclude a plurality. Thus, references to "a", "an", "first", "second" etc. do
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not preclude a plurality. Furthermore, reference signs in the claims shall not be construed as

limiting the scope.
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CLAIMS:

1. A tactile exercise mat (1) comprising a plurality of actuators (2) distributed
therein and a controller adapted to control the plurality of actuators, wherein the controller
accesses predefined actuator configurations defining exercise configurations for one or more
users, and wherein one or more actuators of the plurality of actuators is controlled in

accordance with the predefined actuator configurations.

2. The tactile exercise mat (1) according to claim 1 further comprising one or

more sensors (3) distributed therein and communicatively connected to the controller.

3. The tactile exercise mat (1) according to claim 1, wherein the controller is
communicatively connected to one or more sensors attached to a user of the exercise mat,

wherein the one or more sensors, when in use, are adapted to detect movement of the user.

4. The tactile exercise mat (1) according to claim 2 or 3, wherein the controller is
further adapted to compare readings from the one or more sensors (3) to the predefined

actuator configurations.

5. The tactile exercise mat (1) according to claim 2, wherein the one or more
sensors (3) are adapted to determine the number, size or position of one or more users and
input such information to the controller so as to control the plurality of actuators (2, 6, 7, §, 9,

30, 31) in accordance therewith.

6. The tactile exercise mat (1) according to claim 2, wherein the one or more

sensors (3) are pressure Sensors.

7. The tactile exercise mat (1) according to claim 2, wherein the one or more

sensors (3) are light sensors.
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8. The tactile exercise mat (1) according to claim 1 further comprising one or

more light emitting elements (4).

9. The tactile exercise mat (1) according to claim 1, wherein the circuitry in the

mat is bendable circuitry.

10. A method of operating a tactile exercise mat (1),

- the tactile exercise mat comprising a plurality of actuators (2) distributed
therein and a controller adapted to control the plurality of actuators, wherein the controller
accesses predefined actuator configurations defining exercise configurations for one or more
users, and wherein one or more actuators of the plurality of actuators is controlled in
accordance with the predefined actuator configurations; and

wherein the exercise configurations correlate an area on the tactile exercise mat with a body
part of the user, and wherein the tactile exercise mat is operated by actuating an actuator in
the area of the tactile exercise mat correlated to the body part in accordance with the exercise

configuration (12, 13).

11. The method according to claim 9, wherein the tactile exercise mat (1) further
comprises one or more sensors (3), and wherein the method further comprises comparing
readings from the one or more sensors to the predefined actuator configurations (14, 16) so as

to generate a difference measure, and outputting the difference measure to the user.

12. A computer program product adapted to carry out the method according to

claim 10 when running on a computer.
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