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FIG. 5

(57) Abstract: The invention is a procedure for optimising the adjustment parameters of the light pulses emitted by leds applied to
a pair of glasses, including the execution of an EEG test on an individual who isn’t wearing the pair of glasses, the analysis of the
results of the EEG and the identification of the maximum peak of each frequency interval. A frequency interval is then selected and
the frequency of the maximum peak of the selected interval is set. The parameters are transferred to the CPU, the pair of glasses is
applied to an individual and the leds are switched on. An EEG test is performed with the emission of the light pulses. The value of the
maximum peak is compared to the peak of the same frequency interval previously defined and the steps are repeated, modifying only
one parameter at a time. The maximum response peak is identified among all the data collected and the parameters are transferred
to the CPU.
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"PROCEDURE FOR OPTIMISING THE PARAMETERS OF THE LIGHT
PULSES EMITTED BY LEDS APPLIED TO A PAIR OF GLASSES”.
DESCRIPTION

The invention concerns a procedure for optimising the parameters of the light
pulses emitted by leds applied to a pair of glasses.

The invention substantially concerns a procedure for programming the
microprocessor that controls the switching on and off of leds applied to a pair
of glasses.

It has been known for some time now that our brain sends out electromagnetic
waves, which can be recorded through the electroencephalogram, whose
frequency depends on the activity of the brain itself.

For example, during its normal activity our brain sends out waves that are
conventionally classified as beta (B) and gamma (y) waves whose frequency
varies from 13 to 80 Hertz, depending on the individual and on the activity
performed.

If the individual is in a condition of mental relaxation, the frequency of the
waves sent out by the brain varies from 8 to 13 Hertz and the waves included
in this range are called alpha waves (o).

Furthermore, if the individual is half asleep or is sleeping, the brain sends out
waves whose frequency is even lower, in the order of 0.3-7 Hertz, and which
are classified as delta (8) and theta (0) waves.

In the range of the brain waves whose frequency is included between 0.3
and 80 Hertz and also through electroencephalograms it has been observed
that each individual has his/her own specific peak of spectral density for each
one of the groups of the frequencies mentioned above.

It is also known that the stimulating effect obtained, for example, through leds
positioned in front of the closed eyes with the typical frequency of a or B-y
or 3-0 waves, if repeated over time has the effect of increasing the amplitude of
the frequency peak emitted by the brain.

Substantially, therefore, it is possible to say that there is a direct interaction
between the light stimulation and the response of the waves sent out by the
brain, which means that said waves are amplified compared to those normally
emitted.

Since the a, B~y and 8-6 waves correspond to different types of brain activity, it
has also been possible to establish that o waves are related, more than others,
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to the individual’s ability to memorise events.

More specifically, it has been observed that the ability to memorise is directly
proportional to the amplitude of the o waves emitted by the individual and also
to their frequency.

For example, the frequency of a waves, which varies from 8 to 13 Hertz, in
younger individuals with greater memorisation ability tends to reach 13 Hertz,
while in adults or the elderly it can drop to 8 Hertz or be even lower.

Since light stimulation has proved to have positive effects, different devices
have been developed which, with different purposes and different application
forms, interfere with the brain’s activity.

For example, Patent US 5 709 645 concerns a device consisting of a pair of
glasses in which the leds are switched on and off according to a predefined
frequency. This device is used to allow the person wearing such a pair of
glasses to relax completely.

In order to improve the relationship between the waves emitted by the brain of
a given individual and the light stimulation produced by the led, according to
the European Patent EP 0 412 629 a device has been developed that is
substantially constituted by an helmet to be worn by the user, wherein said
helmet, by means of EEG (Electroencephalogram) devices, records the
specific frequency of the a waves sent out by the user's brain so that,
on the base of said recording, the light stimulation is amplified and
repeated through the leds with the same frequency recorded by the EEG
(electroencephalogram).

In Patent EP 0 412 629, the signals recorded by the electroencephalogram are
substantially used in a continuous way so that they interact with the light pulse
emission circuit and that a light pulse that is switched on and off with the same
frequency recorded by the EEG is continuously transmitted.

As far as the applicant knows, the frequency supplied to the leds in the various
known devices is either fixed or maintained constantly equal to that of the o
waves of the user’s brain, as in the case just described.

Experimental data have shown that the response of the data supplied by the
electroencephalogram varies according to different parameters that are not
only those related to the frequency that is specific to the waves emitted by the
brain.

The response of the EEG is influenced by the frequency of the light pulses but
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also by the colour emitted by the leds, the light intensity of the same, the
duration of the duty cycle of each single light pulse, as well as by the time of
application of said light pulses to the individual.
In practice, each individual responds to the light stimulation in an optimal way,
that is, amplifying the response of the frequency typical of the a waves, or
even shifting the frequency towards higher values, according to a plurality of
parameters that are applied to the leds.
The object of the present invention is to design and implement a procedure
that makes it possible to program a microprocessor (CPU) to be applied to the
frame of a pair of glasses with the parameters relating to the colour emitted by
the leds, the light intensity, the frequency and the duty cycle duration, in such a
way as to obtain in response the maximum amplitude of the waves emitted by
the brain, thus achieving also a substantial stability of the results.
A further object of the invention is to develop a procedure that makes it
possible to program a microprocessor for glasses suitable for a specific user,
comprising only a first step for setting the microprocessor through analysis of
the results given by the EEG devices, in order to successively free the user
from any other obligation and finally supply him/her with a pair of glasses that
are already programmed for his/her specific needs in order to maximise the
results that can be achieved.
These and other objects will be highlighted in greater detail in the description
of the procedure that is the subject of the present invention, according to the
contents of the first claim.
Advantageously, the invention provides a pair of glasses that produce light
pulses according to parameters that are set in an optimal way for the response
to be obtained from the individual involved.
In this way, very interesting results are obtained which, among other things,
may also be useful for maintaining a good memory or recovering it.
Other details and advantages of the invention are highlighted in greater detail
in the description of a preferred embodiment of the invention supplied as an
example without limitation, with reference to the attached drawings, wherein:
- Figure 1 shows a view of the pair of glasses comprising the CPU and the
plurality of leds;
- Figure 2 shows a view of the cable connection between the pair of glasses
and the processor;
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- Figure 3 shows a view of the connection between the processor and the
EEG device;

- Figure 4 illustrates step a) of the procedure that is the subject of the
invention;

- Figure 5 illustrates step i) of the procedure that is the subject of the
invention;

- Figure 6 is a block diagram of the elements that make up the pair of
glasses and of their connections.

The procedure that is the subject of the invention is particularly and

advantageously suited to be applied to a pair of glasses comprising a plurality

of leds, a microprocessor (CPU) and a battery suited to ensure power supply

to the plurality of leds and the CPU.

In particular, as shown in Figure 1, the pair of glasses 1 has its front area 2

darkened and, when the glasses are worn by a person, the plurality of leds 3 is

centered at the level of the eyeballs.

The plurality of leds 3 comprises a group of leds that sends out red light

pulses, a second group that emits green light pulses, a third group that emits

blue light pulses, while finally switching on the three groups at the same time

makes it possible to obtain white light pulses.

The switching on and off of each led is controlled by a CPU 4 present on the

pair of glasses 1.

As regards the CPU 4 present on the glasses 1, it is of the programmable type

and it can be connected to a processor 5 via the connection cable 51 in order

to transmit data in both directions, as can be observed in Figure 2.

In other construction variants, the connection of the CPU 4 located on the pair

of glasses 1 with the processor 5 can take place through the wireless

Bluetooth or a similar technology.

It is important to underline that, during the implementation of the procedure of

the invention, the connection between the glasses 1 and the processor 5 isn't

continuous, but is activated only during the steps in which data transmission

between the two pieces of equipment is required.

On the contrary, during the remaining steps the pair of glasses 1 is an

independent and insulated device.

In particular, as far as the specific composition of the pair of glasses 1 is

concerned, it can be observed in Figure 6 that the CPU 4 can be connected to
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the processor 5 through the interposition of connection means 7 and,
furthermore, between the battery 8 and the CPU 4 there is a switch 9 that
makes it possible to open or close the power supply flow to the CPU.

Finally, the CPU 4 is electrically connected to a switch 10 that allows the
emission of light pulses by the pair of glasses 1 to be activated and stopped.
As to the processor 5, as shown in Figure 3 it is connected, in its turn, to a
device 6 for carrying out the EEG test and it is provided with a software S1 that
is particularly suitable for reading, storing and displaying the data received by
and/or transmitted to the pair of glasses and the EEG device.

In its turn, the EEG device 6 is connected to the pair of glasses 1 so that,
during the EEG test, the presence or absence of the light pulses emitted by the
glasses 1 is signalled by the device itself.

The optimisation procedure that is the subject of the invention, as shown in
Figure 4, includes a first step indicated by a), during which the operator
positions a plurality of electrodes 61, belonging to the EEG device 6 and
configured according to the international 10-20 system, on the head of the
person being examined, in order to successively carry out the EEG test.

This examination is performed without the aid of the pair of glasses mentioned
above, in such a way as to allow the characteristics of the brain waves of the
person under examination to be recorded without external limitations.

The most significant cerebral waves are those called «, -y and 5-6.

In further construction variants, more than one EEG examinations can be
performed on the person being examined and successively the results
obtained can be processed with statistical methods, in such a way as to obtain
a single, more reliable result.

After recording the diagram of the whole spectral density resulting from the
EEG, the second step of the procedure, indicated by b), consists in analysing
the final result obtained and determining the maximum peak of the spectral
density for each frequency interval included between 0.3 and 80 Hertz.

A further step of the procedure, indicated by c), includes first of all selecting
one of the frequency intervals mentioned above, that is a, B-y or 8-6 and
successively setting, in the software S1 present in the processor 5, the
frequency of the maximum peak identified within the range of the selected
frequency.

In particular, the operator can identify and set the frequency value with a



10

15

20

25

30

35

WO 2009/074624 PCT/EP2008/067261

minimum resolution of 0.1 Hertz.

According to the invention, the successive step d) includes setting, in the
apposite sections of the software S1 located in the processor 5, the predefined
values of the parameters that determine the characteristics of the light pulse
emission by the plurality of leds.

These parameters are respectively the colour, intensity and duration of each
single light pulse emitted by the plurality of leds 3 of the pair of glasses 1.

In particular, as far as the colour of the light pulses is concerned, this can be
selected, as already mentioned, among the primary colours, that is, red, green,
blue and finally white.

The light intensity of each single pulse is included within a range of possible
values from one millicandela up to 80 millicandela.

Finally, the duration of a single pulse may vary from one and 99 per cent of the
time period that elapses between the beginning of a pulse and the beginning of
the successive pulse.

Furthermore, according to the successive step e), a further parameter is set in
the software S1 located in the processor 5, said parameter corresponding to
the duration of the entire emission cycle of the light pulses at the selected
frequency.

Once all the parameters have been set in the processor 5, according to step f)
said parameters are transferred to the CPU 4 located in the pair of glasses 1,
so that the light pulses are emitted with the established characteristics, in one
or more cycles, as will be explained in greater detail below.

This, as already mentioned, can be done using the cable 51 that connects the
computer 5 to the CPU 4 applied to the pair of glasses 1, or via Blutooth or
similar technology.

The successive step g) consists in having the person to be examined wear the
pair of glasses 1 with the CPU 4 just programmed and capable of controlling
the light pulses of the plurality of leds 3 according to the parameters set during
steps d) and e).

In this way, the light pulse emission cycle is started, supplying power to the
plurality of leds 3 present on the pair of glasses.

After operating, in step f), the plurality of leds 3 according to the set
parameters and treatment time, it is possible to proceed to step i) that, as
shown in Figure 5, consists in the repetition of the EEG examination with the
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equipment 6, with the difference, compared to the preceding example, that the
examination is performed simultaneously to the emission of the light pulses by
the plurality of leds 3, in such a way as to evaluate the effectiveness of said
emission for the individual undergoing the treatment.

As explained above, it is possible to carry out several EEG examinations in the
same operating conditions, finally processing the results with statistical
methods in order to obtain a single result.

At the end of this operation, it is possible to proceed to step 1), which includes
reading and analysing the obtained result, wherein a comparison is made
between the amplitude and frequency values of the maximum peak recorded
within the frequency interval previously selected among the o, B-y and 6-6
intervals and the maximum peak within the same frequency interval identified
during the first EEG examination, without the aid of the pair of glasses 1.

Said data are successively stored together with the colour, intensity and
duration parameters in order to set the light pulse emission characteristics.

In order to allow the effect of the emission of the light pulses on an individual
and his/her reaction to be evaluated, step m) includes repeating the EEG
examination with the aid of the glasses 1, as shown in Figure 5, each time
modifying a single parameter selected among colour, intensity and duration but
substantially maintaining the same frequency selected at the beginning.

The repetition cycle of the EEG examinations ends after verification of the
most significant, if not all the possible combinations of the three parameters
mentioned above, always maintaining the same pulse frequency selected at
the beginning.

According to the procedure that is the subject of the invention, after the EEG
examinations there is step n), which consists in identifying, among all the data
collected, the maximum response peak obtained within the selected interval
and, consequently, in selecting the colour, intensity and duration parameters of
the single pulse that have allowed this maximum response peak to be
obtained.

The last operation to be performed corresponds to step 0), consisting in the
retransmission of the parameters that allow the best result to be achieved from
the processor 5 to the CPU 4 present on the glasses 1, through the apposite
software 81 provided in the processor 5 and via cable connections 51 or
Blutooth or similar technology.
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Sometimes it may be necessary to carry out several consecutive light pulse
emission cycles with different setting parameters.

In practice, it is possible to program the CPU 4 provided in the pair of
glasses 1 with several consecutive pulse emission cycles through one or more
repetitions of the procedure of the invention, each time selecting a different
frequency interval among «, B-y or 8-6 and setting, as frequency of the light
pulses, the frequency of the maximum spectral density peak within the
selected interval.

Upon implementation, the procedure that is the subject of the invention may be
subjected to further changes or variations that, even if not described herein
and not illustrated in the drawings, must all be considered protected by the
present patent, provided that they fall within the scope of the following claims.
Where the technical characteristics illustrated in the claims are followed by
reference numbers, these are provided for the sole purpose of facilitating the
reader and said reference numbers shall consequently have no restrictive
effect on the coverage of each element identified as an example.
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CLAIMS

1) Procedure for optimising the adjustment parameters of the light
pulses emitted by a plurality of leds (3) applied to a pair of glasses (1), said
pair of glasses (1) comprising a CPU (4) and at least one battery (8) for
supplying power to said CPU (4) and said plurality of leds (3), said pair of

glasses (1) being connected to a processor (5) that in turn is connected to a

device (6) for carrying out the EEG examination, said processor (5) being

equipped with a software (S1) for reading, storing and displaying the collected
and/or transmitted data,

characterised in that it comprises the following steps:

a) performing said at least one EEG examination on an individual without
using said pair of glasses (1);

b) analysing the results of said at least one EEG examination displayed in
said processor (5) and identifying the maximum peak of each frequency
interval a, B-y and 8-0 within the entire spectral density recorded by said at
least one EEG examination;

c) selecting one of the frequency intervals between 0.3 and 80 Hertz (o, B-y
and 4-6) and setting, in said software (S1) provided in said processor (5),
the frequency of the maximum peak relating to said selected interval;

d) selecting and setting, in said software (S1) provided in said processor (5),
a predefined value for each one of the parameters, that is, colour, intensity
and duration (duty cycle) of each single light pulse;

e) selecting and setting, in said software (S1) provided in said processor (5),
the duration of the emission of the light pulses;

f)y transferring said parameters mentioned in points d) and e) to said CPU (4)
provided in said pair of glasses (1);

g) having a person wear said pair of glasses (1);

h) switching on said plurality of leds (3) according to the settings described in
point f);

i) submitting said person to said at least one EEG examination during the
emission of the light pulses according to the settings described in points d)
and e);

l) reading and storing the results of said at least one EEG examination
carried out during step i) and comparing the values of amplitude and
frequency of the maximum peak recorded within the frequency interval



10

15

20

25

30

35

WO 2009/074624 PCT/EP2008/067261

- 10 -

selected during step c¢) with the peak of the same frequency interval
identified during step b);

m) repeating the steps in sequence from d) to 1), modifying only one parameter
at a time, choosing among colour, intensity and duration (duty cycle) of
each single light pulse, and registering the data collected with said at least
one EEG;

n) identifying, among all the data collected with the EEG, the maximum
reaction peak obtained at the peak frequency identified during step b)
within the frequency interval selected during step ¢) and identifying the
values of the colour, intensity and duration (duty cycle) parameters of each
single pulse that have made it possible to obtain the above mentioned
maximum reaction peak;

o) transferring the frequency, colour, intensity and duration (duty cycle)
parameters of the single pulse identified during step n) to the CPU (4)
provided in said pair of glasses (1).

2) Procedure according to claim 1), characterised in that it includes the
following steps:

- selecting at least one frequency interval between a, B-y and 5-6 (between
0.3 and 80 Hertz), different from the one selected during step ¢) as
mentioned in claim 1);

- setting, in said software (S1) provided in said processor (5), the frequency
of the maximum peak relating to said selected interval;

- repeating the steps from d) to o) at the set frequency.

3) Procedure according to any of the preceding claims, characterised
in that the frequency interval o comprises the frequencies from 8 to 13 Hertz.

4) Procedure according to any of the preceding claims, characterised
in that the frequency interval -y comprises the frequencies from 13 to 80
Hertz.

5) Procedure according to any of the preceding claims, characterised
in that the frequency interval 6-6 comprises the frequencies from 0.3 to 7
Hertz.

6) Procedure according to any of the preceding claims, characterised
in that the colour of each single light pulse is selected among red, green, blue
and white.

7) Procedure according to any of the preceding claims, characterised
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in that the intensity of each single light pulse varies between 1 and 80
millicandela.

8) Procedure according to any of the preceding claims, characterised
in that the duration (duty cycle) of each single light pulse varies between 1
and 99 percent of the period of time that elapses between the beginning of one
pulse and the beginning of the successive pulse.

9) Procedure according to any of the preceding claims, characterised
in that the frequency value of the maximum peak identified and set during
step ¢) as described in claim 1) has a minimum resolution of 0.1 Hertz.

10) Procedure according to any of the preceding claims, characterised
in that said pair of glasses (1) is connected to said processor (5) via a
cable (51).

11) Procedure according to any of the claims from 1) to 9),
characterised in that said pair of glasses (1) is connected to said
processor (5) via a Bluetooth connection.

12) Pair of glasses provided with a plurality of leds (3) for the emission
of a plurality of light pulses according to the procedure described in claim 1),
characterised in that it comprises:

- a CPU (4) of the programmable type;

- aplurality of leds (3) electrically connected to said CPU (4);

- connection means (7) suited to externally connect said processor (5) to
said CPU (4);

- abattery (8) connected to said CPU (4) via a switch (9);

- a push button (10) electrically connected to said CPU (4) in such a way as
to activate and deactivate the emission of light pulses by said plurality of
leds (3).






WO 2009/074624 PCT/EP2008/067261




WO 2009/074624 PCT/EP2008/067261

| |

5 : ON/OFF START/STOP 3 :
[ /)

/ | ‘ |
| LED |

PC | BATTERY SR CPU > RGB |
| I

| \8 \ |

| q I
———}» CONNECTOR = :

|




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2008/067261

. CLASSIFICATION OF SUBJECT MATTER

TN S ReIN21/07 o A61B5/0484

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbals)

A61M AB1B

Documentation searched other than minimum documentation to the exient that such documents are included in the fields searched

Electronic data base consulted during the International search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Gitation of document, with indication, where appropriale, of the relevant passages

A EP 0 412 629 A (PIONEER ELECTRONIC CORP 1
[JP]) 13 February 1991 (1991-02-13)
cited in the application

the whole document

P,A WO 2008/147958 A (UNIV JEFFERSON [UST; 1
SPERLING MICHAEL R [US]; TRACY JOSEPH I
[US]; LIM) 4 December 2008 (2008-12-04)
paragraphs [0019], [0020]

Relevant to claim No.

[DE1; BERGER JENS [DE])

page 6, paragraph 2
page 8, paragraph 2
figure 3

17 August 2000 (2000-08-17)
page 4, paragraph 2 - page 5, paragraph 3

X WO 00/47157 A (POHLMANN BERND MICHAEL 12

Further documents are listed in the continuation of Box C.

See patent family annex.

* Spedial categories of cited documents :

*A* document defining the general state ofthe art which Is not
considered to be of particular relevance

'E* earlier document but published on or afterthe international
filing dale

*L* document which may throw doubts on priarity claim(s) or
which Is cited 1o establish the publication date of another
citation or other special reason (as specified)

‘0" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited fo understand the principle or theory underlying the
Invention

*X* document of paricular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed inveniion
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
Imerr:ts, such combination being obvious to a person skilled
n the art.

*&" document member of the same patent family

Date of the actual completion of the international search

17 March 2009

Date of malling of the intemational search report

01/04/2009

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Riiswik

Tel, (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Borowski, Aleksander

Form PCT/ISA/210 {second sheet) (Apri} 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2008/067261

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

20 January 1998 (1998-01-20)
cited in the application
the whole document

Category* | Gitation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A FR 2 554 605 A (FOULETIER JEAN PAUL [FRI) 12
10 May 1985 (1985-05-10)
the whole document
A US 5 242 376 A (SHEALY C NORMAN [US] ET 12
AL) 7 September 1993 (1993-09-07)
the whole document
A WO 03/011104 A (JAILLET PETER [US]) 12
13 February 2003 (2003-02-13)
the whole document
A US 5 709 645 A (SIEVER DAVID [CA]) 12

Form PCT/ISA/210 (continuation of secend sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family memkers

International application No

Al

PCT/EP2008/067261
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 0412629 A 13-02-1991 DE 69008969 D1 23-06-1994
DE 69008969 T2 24-11-1994
JP 1980273 C 17-10-1995
JP 3070572 A 26-03-1991
JP 7012378 B 15-02~1995
us 5495853 A 05-03-1996
WO 2008147958 A 04-12-2008 US 2009023977 Al 22-01-2009
WO 0047157 A 17-08-2000 DE 19905145 Al 24-08-2000
FR 2554605 A 10-05-1985 ~ NONE
US 5242376 A 07-09-1993 AU 8879091 A 28-04-1992
WO 9205827 Al 16-04-1992
WO 03011104 A 13-02-2003 US 6299632 Bl 09-10-2001
us 6443977 Bl 03-09-2002
US 5709645 A 20-01-1998 CA 2196241 31-07-1997

Fom PCT/ISA/210 (patent family annex) {April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

