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A method of determining the energy level of an electromag-
netic field (EMF) received from an EMF source (EMFS) and
for identifying the EMFS is provided, the method using a
plurality of EMF sensing apparatuses to combine data gath-
ered by the apparatuses in order to identify the level and the
sources of the EMF at locations over time. Historical and
anticipated EMF-related data is used to warn a user of EMF
levels above a preset value. Past, current and future antici-
pated EMF levels are adapted to be displayed on a map.
Methods thereof, apparatuses thereof and computer-readable
mediums storing the methods are within the scope of the
present invention.

22

I/J
P'd SEARCH (,/14

ENGINE

W/ SERVER

SERVER

18

SERVER [




Patent Application Publication Feb. 6,2014 Sheet 1 of 25 US 2014/0039821 A1

(JM

/J22

SERVER (16

Fig. 1

ENGINE
SERVER

18

10

¥

= A

SERVER [

CLIENT (Y
CLIENT




Patent Application Publication Feb. 6,2014 Sheet 2 of 25 US 2014/0039821 A1




US 2014/0039821 A1l

Feb. 6,2014 Sheet 3 of 25

Patent Application Publication

¢ b

vl (s)dwo) |, — BFT Jeindwon
vt | oowey [ 05t Aiowsiy ojoway
+ TET ebeioig 621 ebeicg
PGT Wapon VT pieoghey 27T esnopy
A
el 1%
‘'sBoid BUyi0 'sBoid "dv ol
— 8¢l eyeq "boid GEL SO ejeq ‘b6oid
CGlINVM Za] sloyeadg — —
— LZL 8ANQ DBl JAR)
191l pled punog 5601 19U
A
% [er4% . @9.
aALQ eondo aAuQ Addoj4 sboid ddy
? 1 ST SO
v \ 4 \ 4 \ v it
— 5721 ¥ET TET 4/ 8AuQ ZET 4N ¢l Wvd
€St 4/ HOMSN 4/l HOd [elss /1 eauq jeondo | | Msig oneubepy | | 8ALQ YSIQ PieH 57T s0Ig
_ + A A 4
TZ1 sng weisAg v v v e rl_zom
[*1N » oGl vl 1cl F4A?
sng 1SS | seydepyisoq || teidepy oepia || uun Buisseooid Asowspy weishs
A Zo7 y —
w0l a01Ae(] oBeIo)g Lyl IONUOW



Patent Application Publication

Feb. 6,2014 Sheet 4 of 25 US 2014/0039821 A1l

200

Y

:101 rjoz 203
~
“obuie. [ oouie - ] CMobLE
FIG. 4
r-z’“
"EMFDA” 200
“EMFDD”

1004

FIG.

)

1000

r.J

AUXILIARY
ANTENNA




Patent Application Publication Feb. 6,2014 Sheet 5 of 25 US 2014/0039821 A1

300
————————————— d L —I
200
Z 303 304
r 1 c
RECEIVING TIMING LOCATING
MODULE IDENTIFYING
VODULE MODULE MODULE
I 203 ¥ T

|

|

| |

| |

| |

' |

i Iy |
PROCESSING“_’STORING I
|

|

|

|

|

|

I
I
I
I 201 202
I
I
I

MODULE MODULE
ODU I ODU j306

307 T T 309 310
R c 1/

CONNECTING INPUTING | | OQUTPUTING | |POWERING
MODULE MODULE MODULE MODULE

AUXILIARY
ANTENNA

FIG. 6



US 2014/0039821 A1l

Feb. 6,2014 Sheet 6 of 25

Patent Application Publication

/

L0V

L "9Old

weons 1 Emmgw ng
00V o
3471NA0ON zom__wmmmh_/_oo
ONISSIO0¥d W1iloIa
TYNOIS VLISId OL JID0TYNY
€0y cor

1481%

ATNAOCN
ONISNIS

ﬁl\

1Oy



Patent Application Publication Feb. 6,2014 Sheet 7 of 25 US 2014/0039821 A1

SWITCHING
IDENTIFYING
MODULE
A
PREDEFINED
SOURCES | 502
IDENTIFYING
MODULE
DATABASE | 503
» IDENTIFYING
MODULE
;05
SWITCHING
LOCATING
MODULE
A
GPS
LOCATING | 906
MODULE
DATABASE | _507
»| LocATING S
MODULE

FIG. 9



Patent Application Publication Feb. 6,2014 Sheet 8 of 25 US 2014/0039821 A1

211
~
- FIG. 10
EMFDA
200 1000
602 rJ 1004 rJ
lcf ol EMEDD” <_C"_> AUXILIARY
ANTENNA
606
200
609
]

FIG. 11



US 2014/0039821 A1l

Feb. 6,2014 Sheet 9 of 25

Patent Application Publication

¢t "Old

weans 1d
604 804
1NAON
HFLEIANOD
vLLId
O1 JID0TVNY
4014

£ B3
ity phn

102
FT1NAON FTNAON
ONIEdLd ONIALITdNY
0L €04

904

JT1NAON
ONISNGS

~

L0V




Patent Application Publication Feb. 6,2014 Sheet 10 of 25 US 2014/0039821 A1

r5_[))1
SWITCHING
IDENTIFYING
MODULE
A
TRIANGULATIOJ-SOQ
N IDENTIFYING
MODULE
DATABASE JSOB
| IDENTIFYING
MODULE
(5-95
SWITCHING
LOCATING
MODULE
A

TRIANGULATION 1806
LOCATING
MODULE

DATABASE 507
o Locatineg
MODULE

FIG. 14



US 2014/0039821 A1l

Feb. 6,2014 Sheet 11 of 25

Patent Application Publication

HHOMLIN
NOILLVOINNAWOD
0t




Patent Application Publication Feb. 6,2014 Sheet 12 of 25 US 2014/0039821 A1

1000

1001 1002

1004

fJ

1003

FIG. 16



Patent Application Publication Feb. 6,2014 Sheet 13 of 25 US 2014/0039821 A1

1102

fii("EMFS” 1103

“EMFS”
1101

A
S gl

200

C FIG. 17

“EMFDD”
1106
SEMFS”
YEMFS”
s 002 1107
MK— T A
"EMFS” (:::::ijOO
*EMFDD”
FIG. 18




Patent Application Publication Feb. 6,2014 Sheet 14 of 25 US 2014/0039821 A1

1203

1200

P204
"EMFS”
Identification:
Cell Tower
Type:
Dipole
directional
antenna
Owner:
Company
"EMFDD” Power Utility
Identification:
Subscriber 1 totgtLi;m:Z .
Type: atitude:
1205 J Individual Longitude: 20
Owner: Altitude: 5
John Smith 1206
Peak Power
Location : density emited:
Latitude: 30 0.6 Watt/cm®
Longitude: 40
Altitude: 5
FIG 1 9 Peak Power density
" received:
0.6 Watt/cm®




Patent Application Publication Feb. 6,2014 Sheet 15 of 25 US 2014/0039821 A1

EMF Power Spectrum, New York
Latitude 34 N, Longitude 118 W, Altitude 10

meters
Energy March 3, 2008, 5:00 PM
Level FM Station; 1300
NY 100 /
J‘ 1301
}FM Station: Microwave
NY102 mntithett  Ovens
device
at Airport
Power Line
uv
radiation
-Frequency

FIG. 20

EMF Power Spectrum, Los Angeles
Latitude 40 N, Longitude 73 W, Altitude 5 meters
March 3, 2008, 5:00 PM

Energy
Level FM Station 1302
LA100 /
J- 1303
- 1304
FM Station anii-theft
LA102 device _
In shopping Microwave
Power Line mall ovens
uv
radiation
- Frequency

FIG. 21



Patent Application Publication Feb. 6,2014 Sheet 16 of 25 US 2014/0039821 A1

1400

Frequency

|||] RADIO SOURCES 20 %

1404
B TELEVISION SOURCES 30 % S
BN CELLULAR-PHONE SOURCES 50 ¢

FIG. 22



Patent Application Publication Feb. 6,2014 Sheet 17 of 25 US 2014/0039821 A1

START

RECEIVING e

EMF INPUT SIGNAL

'

SEPARATING 1502
EMF INPUT SIGNAL |
INTO SUB SIGNAL(S)

|

DETERMINING 1503
ENERGY LEVEL OF f
EACH SUB SIGNAL

|

IDENTIFYING THE 1504
SOURCE —f_
OF EACH SUB SIGNAL

1501

END

FIG. 23



Patent Application Publication

START

Feb. 6,2014 Sheet 18 0of25  US 2014/0039821 Al

RECEIVING
EMF INPUT SIGNAL

CONVERTING
EMF INPUT SIGNAL
FROM
ANALOGIC TO DIGITAL

v

APPLYING DIGITAL
FOURIER TRANSFORM
ALGORITM
TO EMF INPUT SIGNAL

v

FILTERING SUB
SIGNAL FROM THE
EMF INPUT SIGNAL
POWER SPECTRUM

DETERMINING THE

1503

ENERGY LEVEL OF I

EACH SUB SIGNAL

IDENTIFYING THE 1504
SOURCE f

OF EACH SUB SIGNAL

END

FIG. 24



Patent Application Publication

START

RECEIVING

Feb. 6,2014 Sheet190f25  US 2014/0039821 Al

1501
EMF INPUT SIGNAL | S/~

TUNING TO A
FREQUENCY

!

SCANNING
A FREQUENCY RANGE]

DETERMINING THE
ENERGY LEVEL OF
EACH SUB SIGNAL

!

IDENTIFYING THE
SOURCE

OF EACH SUB SIGNAL

END

FIG. 25



Patent Application Publication

START

Feb. 6,2014 Sheet 20 of 25

US 2014/0039821 A1l

Scanning
Radio/TV

equencies 2 YES

Tunning to radio/
TV
frequencies

1801

Scanning WI-FI
frequencies ?

YES

Tunning to WI-FI
frequencies

Tunning to cellular-
phone frequencies

canning satellite

frequencies ?

Tunning to satellite

anning microwave
frequencies ?

YES frequencies
Tunning to
microwave

YES frequencies

1809

FIG.

26



Patent Application Publication

START

Feb. 6,2014 Sheet 21 of 25

Does an EID
exist ?

Decoding
electronic 1D

US 2014/0039821 A1l

Is it @ know
frequency ?

Identifying source
by frequency with

DB

s it a known
location ?

1906

Identifying source
by position with
DB

_j-1 906

Identifying source
by amplitude with

DB

1908
S

Is it a know
time-date ?

Identifying source
by time with DB

1911
S

Identifying
as Unknown source

¥

Determining
the energy level
of each sub signal

END

1912
— Reading the combined W
energy level
v

1913
j

FIG. 27




Patent Application Publication

2001

Feb. 6,2014 Sheet 22 of 25 US 2014/0039821 A1l
START
Reading
geographical
5 the E:W;D coordinates with _f—2002
moblie ¢ YES the locating
maodule
Reading geographical
coordinates _/-2003
from the database

2005

END

START

Is the
"EMFDD”
on-line ?

2007

Uploading data
to server
storage

<

FIG.

28

Recording the EMF
data to local memory

Is a direct
connection
established ?

YES

NO

Transfering data
to server storage

JZOOQ

START

FIG. 29



Patent Application Publication Feb. 6,2014 Sheet 23 of 25 US 2014/0039821 A1

START

STORING
THE SUB SIGNAL(S) DATA 2101
SUCH AS FREQUENCY AND | S
ENERGY LEVEL ASSOCIATED
WITH AN EMF DETECTION EVENT

v

STORING THE GEOGRAPHICAL 2102
COORDINATES OF THE /
DETECTION EVENT

STORING 2103
THE DATE AND TIME —I_
OF THE DETECTION EVENT

END

FIG. 30



Patent Application Publication Feb. 6,2014 Sheet 24 of 25 US 2014/0039821 A1

Displaying text |__f~ 2202
format

Displaying v 2204
graphical format

Generating
alarm
signal

Sending electronic

Message
(SMS, E-Mail Voice)
e YES
Providing
vibrations

Printing/faxing/ f
Displaying |21 Broviamg

I 2915 Lsound signal

FIG. 31



¢€ Old

US 2014/0039821 A1l

)]

£

l,....
<4
‘ ~ | €0
<+ 0O
e
<4+ <

Feb. 6,2014 Sheet 25 of 25

spunod G1¢ :yBlap
.0.9 Wblay
plo sieak Qyp :eby
BINY "IN Jushed
AioysiH uoysodx3g JIN3 Y
[eAaT]
ABisug 43

Patent Application Publication



US 2014/0039821 Al

METHOS OF SCANNING, ANALYZING AND
IDENTIFYING ELECTROMAGNETIC FIELD
SOURCES

CROSS-REFERENCE

[0001] This United States non-provisional patent applica-
tion relates to, is a continuation application and claims prior-
ity from U.S. patent Ser. No. 12/618,739, filed Nov. 15, 2009,
entitted METHOD OF SCANNING, ANALYZING AND
IDENTIFYING ELECTROMAGNETIC FIELD
SOURCES, which relates to and claims priority from U.S.
provisional patent No. 61/115,066, filed Nov. 15, 2008,
entitted METHOD, SYSTEM AND APPARATUS FOR
SCANNING, IDENTIFYING AND ANALYSING THE
ENERGY LEVEL RECEIVED FROM EMF SOURCES,
which are incorporated herein by reference in their entireties.
Any publication of and any patent issuing from the foregoing
U.S. patent application is hereby incorporated herein by ref-
erence. Furthermore, the disclosure of the priority provisional
application is contained in the Appendix hereto, which is
incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention generally relates to a method
for determining the energy level received from EMF sources.
More particularly, the present invention relates to a method
for monitoring the EMF exposure affecting an individual
during his life activities. Additionally, the present invention
relates to a method for combining data from a plurality of
EMF sensors. Further, the present invention relates to a sys-
tem and an apparatus adapted to carry out the method.

BACKGROUND

[0003] The presence of many electrical devices in our envi-
ronment is becoming a concern for everybody. Electrical
devices generate magnetic and electric fields that can poten-
tially be harmful to the health of humans and other living
species. These fields are produced using a number of frequen-
cies and energy levels.

[0004] Forexample, the fields produced by lamps, by toast-
ers or by the electrical wiring in a house are all examples of
extremely low frequency fields (ELF) generating devices.
These ELF generating devices produce fields of frequencies
around 60 Hz in North America and 50 Hz in Europe. On the
other hand, computer screen and anti-theft devices are
examples of devices generating intermediate frequency (IF).
These IF generating devices produce fields of frequencies in
the range of about 300 Hz through 10 MHz. Televisions, radio
stations and mobile phones are all examples of radio fre-
quency fields (RF) generating devices. These RF generating
devices produce fields of frequencies in the range of about 10
MHz through 300 GHz. The effects of these fields depend on
the field’s strength, the frequency and the level of energy of
each field.

[0005] The effects on health of these electromagnetic fields
(EMF) are the object of many studies. These EMF, depending
on their energy level, can induce current in the human body,
they can generate heat in the body, they can affect the human
DNA, they can affect human cells and they can cause electric
shocks among other effects. Other potential harmful health
effects include the Alzheimer disease and many types of
cancers such as leukemia and brain cancer.
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[0006] Consequently, many organizations have conducted
studies related to the effects of EMF on human health. One of
these organizations is the World Health Organization (WHO)
(http://www.who.int/peh-emf/en/) that has established a
study named: The International EMF project (http://www.
who.int/peh-emf/project/en/). Previous studies were carried
out by WHO like the International Commission on Non-
lonizing Radiation Protection (ICNIRP) (http://www.icnirp.
de/) which established standard data of electromagnetic fields
(EMF) exposition in 1998 that were followed by many coun-
tries. Another organization that carries studies is the Institute
of'Electrical & Electronics Engineers (IEEE) that established
standards for EMF exposition in 2002 [IEEE Std C.95.1 for
RF and Std. C.95.6 for ELF (2002)].

[0007] One issue facing the scientists working on these
studies is a lack of data about the long time exposure to the
EMTF since the increasing presence ofhigh EMF emitters, like
mobile phones, is relatively new. Another problem is the
identification of the sources of EMF and their associated
energy level, since individuals are typically exposed to many
types of EMF sources producing many kinds of EMF. In
addition, scientists have to take into account the previous
health history of the individuals under study. Consequently,
the effect on human health of the exposure to EMF is still the
object of a number of serious studies. There is therefore a
need for a device that will monitor and record data represent-
ing the EMF environment of individuals in their daily activi-
ties.

[0008] Inthe past, a variety of EMF measuring instruments
have been provided in different packages. Such instruments
are commonly found in university laboratories and in profes-
sional electrician tool kits. Instrument such as spectrum ana-
lyzer, radiation dosimeter, Gaussian meter and electric field
meter are well known in the art. However, these instruments
are not concerned with gathering the results over long period
of time. Typically these instruments will provide a measure
for the instantaneous value of the current EMF energy level at
different frequencies. Moreover, these instruments are typi-
cally built to measure one type of frequency range while
being poorly adapted or unable, to take measurement at other
frequency range. Generally these instruments are too large to
be worn by an individual during normal life activities. And
typically, these instruments are not concerned with the iden-
tification of the source generating the EMF and recording
EMF sources data over a period of time. They are also not
configured to keep an historical record of the EMF data and
even less to associate geographical data therewith.

[0009] Inlight ofthese reasons, there is a need for a method
and a device that provide a history of EMF exposition of an
individual. Additionally, there is a need for a device that
provides the identification of the source of these fields and the
associated energy level thereof. It is also desirable to collect
EMF data and store them in a database thus allowing a global
analysis of EMF in respect to geographical location and over
time.

SUMMARY OF THE INVENTION

[0010] The following presents a simplified summary of the
invention in order to provide a basic understanding of some
aspects of the invention. This summary is not an extensive
overview of the invention. It is not intended to identify key/
critical elements of the invention or to delineate the scope of
the invention. Its sole purpose is to present some concepts of
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the invention in a simplified form as a prelude to the more
detailed description that is presented later.

[0011] An object of the invention provides a method
adapted to gather EMF signals encountered by an individual
during normal life activities to analyze EMF the EMF signal
and find the different EMF sources therein and their respec-
tive power. The EMF data is stored and used to provide
historical record of EMF sources and their relative respective
impact on the individual to correlate health problems of the
individual with the EMF that had an effect in its life. The
historical data can be shared among many individuals to build
a sort of EMF map illustrating the amount of EMF and other
EMF data at various locations. Further, based on the EMF
data, statistical extrapolations can be made to illustrate the
expected amount of EMF at a location in time. The method
can be carried out in a plurality of devices like mobile phones
or other portable devices.

[0012] One object of the invention is to provide a method, a
device and a graphical user interface carrying the method, for
identifying EMF sources as well as determining the energy
level corresponding to each source. The method provides,
inter alia, the step of receiving the EMF input signal, the step
of separating the EMF input signal into sub-signals, the step
of calculating the energy level of each sub-signal and the step
of identifying the source of each sub-signal whenever pos-
sible. The step of identifying the EMF source may include
using different steps such as decoding the sub-signal signa-
ture or using a reference database of known sources mapped
by their characteristics. A further step of storing EMF data is
also provided.

[0013] One additional object of the invention is to provide
a network configuration of a plurality of EMF sensing instru-
ments, either of the same individual or devices of a group of
users, putting in common their data.

[0014] One additional aspect of the invention is to provide
a storage module adapted to store the data of many EMF
sources together with their determined corresponding level of
energy in view of facilitating their subsequent identification
by an identifying module of an EMF detecting device.
[0015] One other object of the invention is to provide an
EMF locating module adapted to provides a geographical
location associated with detected EMF radiations event.
[0016] One other object of the invention is to provide a
calendar-clock module adapted to provide a time and date for
each detected EMF radiation event.

[0017] One other object of the invention is to provide a
module adapted to locate EMF sources.

[0018] One additional object of the invention is to provide
a network arrangement that allows many users to share their
information about the EMF sources to generate a global EMF
mapping of EMFs at specific locations and over time.
[0019] Another object of the invention is to provide a mod-
ule adapted to interpolate values that include interpolation
between different EMF detection events in function of the
location of the detected event, interpolation of values in func-
tion of time, etc.

[0020] One object of the present invention provides a
method to record an individual exposition to EMF over time
such that it is possible to infer which EMF source(s) had a
significant impact.

[0021] Another object of the present invention provides a
personal portable apparatus adapted to sense EMFs and col-
lect data thereof.
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[0022] One other object of the present invention provides a
network configured to collect EMF data from a plurality of
personal portable apparatuses and combine them to provide a
general assessment of EMF energy level’s state, function of
geographical locations and time.

[0023] An aspect of the present invention automatically
transfers EMF data to the network when the EMFDD has
collected EMF data and the EMFDD is connected to a net-
work.

[0024] One another additional aspect of the present inven-
tion provides a personal apparatus adapted to sense EMFs and
warn a user/wearer when the sensed EMF reaches a predeter-
mined instantaneous EMF energy level threshold or reaches a
predetermined accumulation threshold of EMF energy.
[0025] Another aspect of the present invention provides an
EMF sensing tool adapted to copy EMFs reaching an indi-
vidual and configured to keep a record thereof to testimony
how much EMF an individual has been in contact with. More-
over, analysis of the sensed EMFs is adapted to determine
which EMFs have been the most significant and potentially
harmful to the individual.

[0026] An aspect of the present invention provides an EMF
analyzing tool adapted to extrapolate in time the expected
amount of EMFs at a geographical localization.

[0027] Another aspect of the invention provides a method
for determining the energy level of an electromagnetic field
(EMF) received from an EMF source (EMFS) and for iden-
tifying the EMFS is provided, the method comprising: receiv-
ing an EMF signal, separating the EMF signal into EMF
sub-signals; determining, when possible, the energy level of
EMF sub-signals; identify, when possible, the EMFS corre-
sponding to the EMF sub-signals; and recording EMF related
data.

[0028] One other aspect of the present invention provides a
device for determining EMF energy level in the environment
of'an individual and for identifying EMFS thereof, the device
comprising: a receiving module adapted to receive an EMF
signal; a processing module operatively connected with the
receiving module and adapted to separate the received EMF
signal into a plurality of EMF sub-signals, the processing
module being further adapted to determine an EMF energy
level corresponding to at least one of the EMF sub-signals; an
identifying module operatively connected with the process-
ing module and adapted to associate, when possible, an elec-
tromagnetic field source to its related EMF sub-signal; a
location module operatively connected to the processing
module and adapted to identify a location associated with the
sensed EMF signal; and a storage module adapted to store
EMEF data thereon.

[0029] An additional aspect of the present invention pro-
vides a system for determining an energy level of an EMF
signal and a corresponding EMF sub-signal received from an
EMFS, the system comprising: a plurality of EMFDD con-
nected to a communication network; and at least one server
configured to communicate with at least some of the plurality
of EMFDD.

[0030] Oneanotheraspect of the present invention provides
a user graphical interface comprising: an area adapted to
illustrate the energy level of EMFS in relation with geo-
graphical locations.

[0031] Other objects, advantages and features will become
readily apparent to the people skilled in the art upon reading
the following descriptions that makes reference to the accom-
panying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0032] Referring now to the drawings which form a part of
this original disclosure:

[0033] FIG. 1 is an exemplary schematic illustration of a
network in accordance with one possible embodiment of the
invention;

[0034] FIG. 2 is an exemplary schematic illustration of a
computer network in accordance with one possible embodi-
ment of the invention;

[0035] FIG. 3 is an exemplary schematic illustration of a
computer system in accordance with one possible embodi-
ment of the invention;

[0036] FIG. 4 is an exemplary schematic block diagram of
an EMFDD in accordance with one possible embodiment of
the invention;

[0037] FIG. 5 is an exemplary schematic block diagram of
the EMFDD embedded in the EMFDA in accordance with
one possible embodiment of the invention;

[0038] FIG. 6 is an exemplary schematic block diagram of
the EMFDD embedded in a mobile phone according to one
possible embodiment of the invention;

[0039] FIG. 7 is an exemplary block diagram illustrating a
number of modules for receiving and processing the EMF
input signal in accordance with one possible embodiment of
the invention;

[0040] FIG. 8is an exemplary block diagram illustrating a
number of modules for identifying the EMF sub-signal(s) in
accordance with one possible embodiment of the invention;

[0041] FIG. 9 is an exemplary block diagram illustrating a
number of modules for the locating module of the EMFDD in
accordance with one possible embodiment of the invention;

[0042] FIG. 10 illustrates an exemplary block diagram
illustrating a number of modules of the EMFDD separated
from the EMFDA of one alternate embodiment in accordance
with one possible embodiment of the invention;

[0043] FIG. 11 is a perspective view of the EMFDD of one
alternate embodiment in accordance with one possible
embodiment of the invention;

[0044] FIG.12isanexemplary block diagram illustrating a
number of modules of the receiving module and processing
module in accordance with one possible embodiment of the
invention;

[0045] FIG. 13 is an exemplary block diagram of the iden-
tifying module in accordance with one possible embodiment
of the invention;

[0046] FIG. 14 is an exemplary block diagram of the locat-
ing module in accordance with one possible embodiment of
the invention;

[0047] FIG.151s an exemplary schematic view of plausible
EMFSs and EMFDAss in a networked configuration in accor-
dance with possible embodiments of the invention;

[0048] FIG. 16 is an exemplary auxiliary antenna in accor-
dance with in accordance with one possible embodiment of
the invention;

[0049] FIG. 17 is an exemplary dipole antenna of the
EMFDD and EMFSs in accordance with one possible
embodiment of the invention;

[0050] FIG. 18 is an exemplary loop antenna of the
EMFDD and EMFSs in accordance with one possible
embodiment of the invention;

[0051] FIG. 19 illustrates an exemplary screen snap-shot of
anapplication for setting the EMFDD and EMFS information
in a networked application in accordance with one possible
embodiment of the invention;
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[0052] FIG. 20 illustrates an exemplary screen snap-shot of
sub-signal spectrum in accordance with one possible embodi-
ment of the invention;

[0053] FIG. 21 illustrates another exemplary screen snap-
shot of sub-signal spectrum in accordance with one possible
embodiment of the invention;

[0054] FIG. 22 illustrates an exemplary screen snap-shot of
the power spectrum in accordance with one possible embodi-
ment of the invention.

[0055] FIG. 23 is an exemplary flowchart illustrating a
method in accordance with one possible embodiment of the
invention;

[0056] FIG. 24 is an exemplary flowchart illustrating a
method for performing a digital analysis in accordance with
one possible embodiment of the invention;

[0057] FIG. 25 is an exemplary flowchart illustrating a
method for performing an analogical analysis in accordance
with one possible embodiment of the invention;

[0058] FIG. 26 is an exemplary flowchart illustrating a
method for reading the EMF input signal in an analogical
mode in accordance with one possible embodiment of the
invention;

[0059] FIG. 27 is an exemplary flowchart illustrating a
method for identifying the EMFS in accordance with one
possible embodiment of the invention;

[0060] FIG. 28 is an exemplary flowchart illustrating a
method for reading the geographical coordinates in accor-
dance with one possible embodiment of the invention;
[0061] FIG. 29 is an exemplary flowchart illustrating a
method for transmitting data in accordance with one possible
embodiment of the invention;

[0062] FIG. 30 is an exemplary flowchart illustrating a
method for storing the EMF data in accordance with one
possible embodiment of the invention;

[0063] FIG. 31 is an exemplary flowchart illustrating a
method for presenting the results in accordance with one
possible embodiment of the invention; and

[0064] FIG. 32 is an exemplary graphical representation of
the EMF exposure of an individual over time.

DESCRIPTION OF EMBODIMENT(S) OF THE
INVENTION

[0065] The present invention is now described with refer-
ence to the Figures. In the following description, for purposes
of'explanation, numerous specific details are set forth in order
to provide a thorough understanding of the present invention.
It may be evident, however, that the present invention may be
practiced without these specific details. In other instances,
structures and devices are shown in block diagram form in
order to facilitate describing possible illustrative embodi-
ments of the present invention.

[0066] The features provided in this specification mainly
relate to principles for detecting electromagnetic fields
energy levels and the electromagnetic fields frequencies
present in an individual’s environment and is concerned with
identifying the electromagnetic fields sources 905 causing
electromagnetic fields expositions. This specification also
covers computer softwares/applications and machine-read-
able codes/instructions adapted to detect, identify and display
electromagnetic field data associated with electromagnetic
radiation and exposition for a period of time. These codes/
instructions are preferably stored on a machine-readable



US 2014/0039821 Al

medium to be read and acted upon to with a computer or a
machine having the appropriate code/instructions reading

capability.
[0067] Exemplary Network
[0068] FIG.1illustrates an exemplary network 10 in which

a system and method, consistent with the present invention,
may be implemented. The network 10 may include multiple
client devices 12 connected to multiple servers 14, 16, 18 via
a network 20. The network 20 may include a local area net-
work (LAN), a wide area network (WAN), a phone network,
such as the Public Switched Phone Network (PSTN), an
intranet, the Internet, Wi-Fi, WiMAX or a combination of
networks. Two client devices 12 and three servers 14, 16, 18
have been illustrated connected to network 20 for simplicity.
In practice, there may be more or less client devices and
servers. Also, in some instances, a client device may perform
the functions of a server and a server may perform the func-
tions of a client device.

[0069] The client devices 12 may include devices, such as
mainframes, minicomputers, personal computers, laptops,
personal digital assistants, phones, or the like, capable of
connecting to the network 20. The client devices 12 may
transmit data over the network 20 or receive data from the
network 20 via a wired, wireless, or optical connection.
[0070] The servers 14, 16, 18 may include one or more
types of computer system, such as a mainframe, minicom-
puter, or personal computer, capable of connecting to the
network 20 to enable servers 14, 16, 18 to communicate with
the client devices 12. In alternative implementations, the
servers 14, 16, 18 may include mechanisms for directly con-
necting to one or more client devices 12. The servers 14, 16,
18 may transmit data over network 14 or receive data from the
network 20 via a wired, wireless, or optical connection.
[0071] In an implementation consistent with the present
invention, the server 14 may include a search engine 22
usable by the client devices 12. The servers 14 may store
documents, such as web pages, accessible by the client
devices 12.

[0072] With reference to FIG. 2, a network 20 includes a
content cloud 30, a content database 32, content devices
34-38, and devices 40-48. The network mediator 28 enables
the network devices 32-38 to communicate with each other
without pre-configuring each device. The content cloud 30
represent a content source such as the Internet, where content
exists at various distributed locations across the globe and
even further like in space. The content includes documents
and multimedia content such as audio and video. The media-
tor 28 allows the content cloud to provide content to devices
40-48. The content database 32 is a storage device that main-
tains content. The content database 32 may be a stand-alone
device on an external communication network. The mediator
28 communicates with the content database 32 to access and
retrieve content. The content devices 34-38 include intelli-
gent devices, such as, for example, personal computers, lap-
tops, cell phones and personal digital assistants. The content
devices 32-38 are capable or storing content data. The devices
40-48 are intelligent devices that receive content from a con-
tent source 30-38. However, the devices 30-38 can also oper-
ate as servers to distribute content to other client devices.
[0073] Exemplary Client Architecture

[0074] The following discussion provides a brief, general
description of an exemplary apparatus in which at least some
aspects of the present invention may be implemented. The
present invention will be described in the general context of
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computer-executable instructions, such as program modules,
being executed by a computerized device. However, the
methods of the present invention may be affected by other
apparatus. Program modules may include routines, programs,
objects, components, data structures, applets, WEB 2.0 type
of'evolved networked centered applications, etc. that perform
a task(s) or implement particular abstract data types. More-
over, these skilled in the art will appreciate that at least some
aspects of the present invention may be practiced with other
configurations, including hand-held devices, multiprocessor
system, microprocessor-based or programmable consumer
electronics, network computers, minicomputers, set top
boxes, mainframe computers, gaming console and the like. At
least some aspects of the present invention may also be prac-
ticed in distributed computing environments where tasks are
performed by remote processing devices linked through a
communications network. In a distributed computing envi-
ronment, program modules may be located in local and/or
remote memory storage devices.

[0075] With reference to FIG. 3, an exemplary apparatus
100 for implementing at least some aspects of the present
invention includes a general purpose computing device in the
form of a conventional personal computer 120 or in the form
of'a computerized portable apparatus. The computer 120 may
include a processing unit 121, a system memory 122, and a
system bus 123 that couples various system components,
including the system memory 122, to the processing unit 121.
The system bus 123 may be any of several types of bus
structures including a memory bus or memory controller, a
peripheral bus, and a local bus using any of a variety of bus
architectures. The system memory may include read only
memory (ROM) 124 and/or random access memory (RAM)
125. A basic input/output system 126 (BIOS), containing
basic routines that help to transfer data between elements
within the personal computer 120, such as during start-up,
may be stored in ROM 124. The personal computer 120 may
also include a hard disk drive 127 for reading from and
writing to a hard disk, (not shown), a magnetic disk drive 128
for reading from or writing to a (e.g., removable) magnetic
disk 129, and an optical disk drive 130 for reading from or
writing to a removable (magneto) optical disk 131 such as a
compact disk or other (magneto) optical media. The hard disk
drive 127, magnetic disk drive 128, and (magneto) optical
disk drive 130 may be coupled with the system bus 123 by a
hard disk drive interface 132, a magnetic disk drive interface
133, and a (magneto) optical drive interface 134, respectively.
The drives and their associated storage media provide non-
volatile (or persistent) storage of machine readable instruc-
tions, data structures, program modules and other data for the
personal computer 120. Although the exemplary environment
described herein employs a hard disk, a removable magnetic
disk 129 and a removable optical disk 131, these skilled in the
art will appreciate that other types of storage media, such as
magnetic cassettes, flash memory cards, digital video disks,
Bernoulli cartridges, random access memories (RAMs), read
only memories (ROM), and the like, may be used instead of,
or in addition to, the storage devices introduced above.

[0076] A number of program modules may be stored on the
hard disk 127, magnetic disk 129, (magneto) optical disk 131,
ROM 124 or RAM 125, such as an operating system 135 (for
example, Windows® NT® 4.0, sold by Microsoft® Corpo-
ration of Redmond, Wash.), one or more application pro-
grams 136, other program modules 137 (such as “Alice”,
which is a research system developed by the User Interface
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Group at Carnegie Mellon University available at www.Ali-
ce.org, OpenGL from Silicon Graphics Inc. of Mountain
View Calif., or Direct 3D from Microsoft Corp. of Bellevue
Wash.), and/or program data 138 for example.

[0077] A user may enter commands and data into the per-
sonal computer 120 through input devices, such as a keyboard
140, a camera 141 and pointing device 142 for example.
Other input devices (not shown) such as a microphone, joy-
stick, game pad, satellite dish, scanner, a touch sensitive
screen, accelerometers adapted to sense movements of the
user or movements of a device, or the like may also be
included. These and other input devices are often connected
to the processing unit 121 through a serial port interface 146
coupled to the system bus. However, input devices may be
connected by other interfaces, such as a parallel port, a game
port, blue tooth connection or a universal serial bus (USB).
For example, since the bandwidth of the camera 141 may be
too great for the serial port, the video camera 141 may be
coupled with the system bus 123 via a video capture card (not
shown). The video monitor 147 or other type of display
device may also be connected to the system bus 123 via an
interface, such as a video adapter 148 for example. The video
adapter 148 may include a graphics accelerator. One or more
speaker 162 may be connected to the system bus 123 via a
sound card 161 (e.g., a wave table synthesizer such as product
number AWE64 Gold Card from Creative® Labs of Milpitas,
Calif.). In addition to the monitor 147 and speaker(s) 162, the
personal computer 120 may include other peripheral output
devices (not shown), such as a printer for example. As an
alternative or an addition to the video monitor 147, a stereo
video output device, such as a head mounted display or LCD
shutter glasses for example, could be used.

[0078] The personal computer 120 may operate in a net-
worked environment which defines logical connections to
one or more remote computers, such as a remote computer
149. The remote computer 149 may be another personal com-
puter, a server, a router, a network PC, a peer device or other
common network node, and may include many or all of the
elements described above relative to the personal computer
120, although only a memory storage device has been illus-
trated in FIG. 3. The logical connections depicted in FIG. 2
include a local area network (LAN) 14 and a wide area net-
work (WAN) 152, an intranet and the Internet.

[0079] When used in a LAN, the personal computer 120
may be connected to the LAN 14 through a network interface
adapter (or “NIC”) 153. When used in a WAN, such as the
Internet, the personal computer 120 may include a modem
154 or other means for establishing communications over the
wide area network 152 (e.g. Wi-Fi, WinMax). The modem
154, which may be internal or external, may be connected to
the system bus 123 via the serial port interface 146. In a
networked environment, at least some of the program mod-
ules depicted relative to the personal computer 120 may be
stored in the remote memory storage device. The network
connections shown are exemplary and other means of estab-
lishing a communications link between the computers may be
used.

[0080] The Electromagnetic Fields Detecting Device (EM-
FDD)
[0081] In order to simplify the text we will be hereinafter

refer to the Electromagnetic Field Detecting Device as
EMFDD. Despite the fact that the EMFDD can do more than
merely detecting the electromagnetic field(s) as it will be
explained below. In the same manner, the Electromagnetic
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Fields Source, which provides the EMF fields, will be here-
inafter referred to as EMFS. The apparatus adapted to coop-
erate with the EMFDD will be hereinafter referred to as
EMFDA. The electromagnetic fields will be hereinafter
referred to as EMF.

[0082] The combined signal received by the EMFDD 200
will hereinafter be referred to as the EMF input signal. Each
portion of the EMF input signal associated with specific
EMFS 905 will hereinafter be referred to as EMF sub-signal.
A detection event happens when the EMFDD 200 reads the
EMF input signal. The values detected, or calculated in asso-
ciation with a detection event, will be hereinafter referred to
as the EMF data. The EMFS 905 data that will be used by the
EMFDD 200 to identify the EMFS 905 will hereinafter be
referred to as EMFS 905 data. These terms being better
defined, lets move on with the description.

[0083] We now refer to FIG. 4, which illustrates one
embodiment of the EMFDD 200. The EMFDD 200 com-
prises a receiving module 201, a processing module 202 and
an identifying module 203. The receiving module 201
includes at least one antenna adapted to sense EMF input
signals.

[0084] The EMF input signal is a combination of a plurality
of EMF sub-signals, each provided by their respective EMFS
905, for which illustrative examples are provided on FIG. 15.
The processing module 202 is responsible for segregating the
EMF input signal into a plurality of EMF sub-signals and for
determining the energy level of each sub-signal. The process-
ing module 202 may be implemented in digital mode or in
analogical mode without departing from the scope of the
present application.

[0085] The energy level for each EMF input sub-signal is
typically measured in power density; the unit for power den-
sity is the Watt/meter” (W/m?). The energy level of electric
fields is typically measured in linear density Volt/meter
(V/m), while the energy level of magnetic fields is typically
measured in milligauss (mG). The energy level of the EMF
input signal combined may be calculated with the expression
given by:

N Equation 1
Power = Z 1S(H1?

i=1

[0086] Where S(i) represents the amplitude of each sub-
signal in Volt (V), where N represents the number of EMF
sub-signals, and where Power represents the energy level of
the combined EMF input signal. Typically the energy level is
provided in decibel (dB) or in dBm.

[0087] The identifying module 203 depicted in FIG. 4
receives each sub-signal from the processing module 202
together with the EMF data of each EMF sub-signal. These
EMF data include, inter alia, their respective energy level and
their respective frequencies. The identifying module 203 is
adapted to associate each EMF sub-signal to an EMFS 905 by
using those data. In other word, the identification module 203
matches the detected EMF data of each sub-signals with
predetermined EMF data representing each EMFS 905. Table
1 that follows illustrates a number of frequencies that repre-
sent an indication of the type of detected EMFS 905.
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TABLE 1
Description Frequency EMFS
VLF—Very Low and 3-30 kHz Power line, common
ELF Extremely Low appliances
LF—Low 30-300 kHz
MF—Medium 300-3000 kHz AM, FM radio
HF—High 3-30 MHz
VHF—Very High 30-300 MHz  Television
UHF—Ultrahigh 300-3000 MHz  Television UHF
SHF—Super high 3-30 GHz
EHF—Extremely High 30-300 GHz
Infrared (IR) 1-500 THz  Heat, fire
Visible Light 500-750 THz  Visible object
Ultraviolet (UV) 0.75-100 THz Sun exposition
X-rays 0.1-10 x 10'® Hz Dentist x-ray
Gamma rays >10x 10! Hz Nuclear radiation

[0088] As it can be appreciated from Table 1.1 above, the
frequencies of the detected EMF input sub-signals give a
good indication of the type of EMFS 905 that is received. For
example, when a sub-signal fundamental frequency is about
60 Hz, the identification of the EMFS 905 as originating from
acommon appliances commonly found around the house or a
power line EMFS 905 can be inferred. However, since the
identification of the EMFS 905 is made with only one param-
eter, the identification is provided with a percentage of prob-
ability. Initially the EMF data detected will give only an
indication about the possible EMFS 905. Eventually, as more
EMF data is collected, the identification of the EMFS 905 will
be made with a better accuracy and the probability that the
identification is correct will significantly increase (perhaps
close to 100%).

[0089] Alternatively, the identifying module 203 may uti-
lize a digital decoder adapted to decode an electronic signa-
ture for each sub-signal in order to identify their respective
EMFS 905. For example, the electronic signature identifica-
tion may include the name of a radio station.

[0090] Itwill become apparent to those skilled in the art that
the EMF input signal may also include electric fields alone or
magnetic fields alone. The necessary adaptation will there-
fore be made to the receiving module in order to detect those
fields separately.

[0091] The EMFDD Associated with or Embedded in an
EMFDA

[0092] Digital Processing and GPS Location

[0093] FIG. 5 illustrates one embodiment of the device

according to the present invention, wherein the EMFDD 200
is embedded in an EMFDA 211. Additionally, an auxiliary
antenna 1000 (or many auxiliary antennas) may be provided
to improve signals reception. Each auxiliary antenna prefer-
ably includes at least a connecting module 1004 adapted to
establish a communication link with the EMFDA 211.
[0094] FIG. 6 illustrates an exemplary embodiment the
EMFDA 211 in a mobile phone 42. A plurality of modules
300 are embedded inside a mobile phone 42. The modules for
the EMFDD 200 are shown within a dotted line for clarity.
[0095] The receiving module 201 includes therein the
antenna of the mobile phone 42 of the present embodiment
and is adapted for sensing EMF radiation. The receiving
module 201 is responsible for sensing the EMF radiation in
order to provide an EMF input signal to the processing mod-
ule 202. The processing module 202 includes the processor of
the mobile phone 42. Alternatively, or additionally, the pro-
cessing module 202 may include a distinct digital signal
processor (DSP) inside the mobile phone 42. The processing
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module 202 may include decoding components to decode
encoded EMF input signals with several types of decoding
methods. The processing module 202 is responsible for sepa-
rating the EMF input signal into a plurality of EMF sub-
signals and for determining the energy level of each sub-
signal.

[0096] The identifying module 203 illustrated on FIG. 6
includes switching and selecting components adapted to
identify an EMFS 905 for each EMF input signal provided by
the processing module 202. The identifying module 203 is
responsible for providing identification data such as the loca-
tion of the EMFS 905, the type of EMFS 905 or the signal
signature of the EMFS 905 of each of the EMF input signal,
whenever such identification is possible. Otherwise, the EMF
input signal is identified as an unknown EMFS 905.

[0097] Additionally, the mobile phone 42 can illustratively
provide a memory (or any kind of suitable memory means)
for implementing the storing module 306, a keyboard for
implementing the inputting module 308, a LCD display for
implementing the outputting module 309, and a lithium
rechargeable battery for implementing the powering module
310. Furthermore, in the exemplary embodiment, the mobile
phone 42 is provided with a GPS receiver for implementing
the locating module 304 and a calendar-clock component for
implementing the timing module 303. Each of these modules
can include additional component(s), which might already be
present in the exemplary mobile phone 42, or are embedded
into the mobile phone 42 by specific customization thereto.
For example, the powering module 310 may include a power
transformer that converts the voltage of the power grid to an
appropriate voltage for each module that requires power. Or,
the GPS could be an add-on module to the mobile phone 42.
[0098] The GPS receiver implementing the locating mod-
ule 304 of the present embodiment is responsible for provid-
ing the longitude, the latitude, the pointing direction of the
locating module 304 and altitude of the EMFDD 200 when a
detection event occurs. Alternatively, or additionally, the
location of the EMFDD 200 can be defined by a predeter-
mined location stored into the storage module 306. The bear-
ing of the EMFDD 200 can also be material in the determi-
nation in advance of EMFs to be encountered along a specific
travel direction.

[0099] Finally, the illustrative mobile phone 42 provides a
serial port, a USB port or a wireless expansion port such as an
infrared communication port, or a Bluethooth™ communica-
tion port for implementing the connecting module 307. The
connecting module 307 is adapted to receive optional auxil-
iary antenna(s) 1000 connected to the mobile phone with the
auxiliary antenna connecting module 1004. The purpose of
those auxiliary antenna(s) 1000 is, inter alia, to expand the
bandwidth of detectable EMF frequencies.

[0100] In operation, modules of the mobile phone 42 illus-
trated in FIG. 6 sends and receive data via a system bus 123
such as the one illustrated in FIG. 3. The processing module
202 reads a set of predefined instructions stored in the storing
module 306 and performs predefined actions in a predeter-
mined sequence.

[0101] We turnnow to FIG. 7 that illustrates in more details
the receiving module 201 in accordance with the present
illustrative embodiment. The sensing module 401 senses the
EMF radiation using, for instance, the antenna of the mobile
phone 42. The sensing module 401 is responsible for provid-
ing an analogical signal representing the EMF input signal
404. The EMF input signal is then sampled using a converting
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module 402. The converting module 402 samples and quan-
tisizes the EMF input signal 404 to convert the EMF input
signal 404 into a bit stream signal 405 representing the EMF
input signal 404. Next, the digital signal-processing module
403 applies a digital algorithm such as a Discrete-Time Fou-
rier Transform (DTFT), preferably a Fast Fourier Transform
(FFT) algorithm, to the sampled and quantizes EMF input
signal 405. The digital signal-processing module 403 sepa-
rates the sampled and quantisized EMF input signal 405 into
a plurality of sub-signal(s) in the frequency domain. Each
EMF sub-signal is associated with a corresponding fre-
quency, or frequency band. In other words, the digital signal-
processing module 403 provides a power spectrum of the
sampled and quantisized EMF input signal 405. Furthermore,
the digital signal-processing module 403 determines the
energy level of each frequency, or frequency band, according
to the equation (1) above. The power spectrum follows the
equation of the Fourier Transform given in equation (2)
below:

Equation 2
PowerSpectrum{jw) = r Se dr dquaton

[0102] Wherein the Power Spectrum in the frequency
domain corresponds to a series of bins at the frequency of
each sub-signal. Although equation (2) is given in the ana-
logical form of the Fourier transform, people skilled in the art
will understand that the exemplary embodiment uses the dis-
crete Fourier transform.

[0103] When the EMF input signal is not encoded, such as
the EMF of a common appliance, the EMF input signal is
divided into a plurality of sub-signals using various frequen-
cies. For instance, after the FFT algorithm is applied to the
digitized EMF input signal 405, sub-signals are represented
by bins in the frequency domain 407. Those bins represent a
range of frequencies depending on the frequency resolution
of the FFT algorithm. Only the bins having an energy level
greater than a predetermined level will be considered active.
A band-pass filter may be used to divide the EMF input signal
into a plurality of sub-signal.

[0104] On the other hand, people skilled in the art will
appreciate that the processing module 202 may comprises a
decoder that will separate the EMF input signal into a plural-
ity of EMF sub-signal corresponding with their respective
EMFS 905 by decoding each EMF sub-signal. The digital
signal-processing module 403 may therefore decode the EMF
input signal according to the encoding and encryption of the
EMF sub-signal(s). Many encoding standards are designed to
use the bandwidth effectively and therefore each EMF sub-
signal may be sharing a frequency or may be spreaded over a
frequency band. These standards of coding for multiple
accesses include, but are not limited to, frequency division
multiple access (FDMA), time division multiple access
(TDMA), code division multiple access (CDMA).

[0105] FIG. 8 further illustrates the identifying module 203
which matches each EMF sub-signal data with predefined
EMFS 905, 502 data for providing an identification of the
EMFS 905. Alternatively the switching identifying module
501 may uses EMFS 905 data in a reference database 503, in
view of identitying the respective EMFS 905 of each sub-
signal. The identifying module 203 may also use other EMF
data such as the date and time at a detection event provided by
the timing module 303. The identifying module 203 may also
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use the geographical location (position) of the detection event
provided by the locating module 304. The switching identi-
fying module 501 is illustratively a switching component that
is responsible for choosing a component suitable for identi-
fication of the EMFS 905.

[0106] FIG. 9isdirected to the locating module 304, which
matches each EMF sub-signal data with predefined GPS data
506 for providing a location of the EMFS 905. Alternatively
the switching locating module 304 may uses EMFS 905 data
in areference locating database 507, in view of identifying the
respective location of each sub-signal. The locating module
304 may also use other EMF data such as the date and time at
a detection event provided by the timing module 303. The
identifying module 203 may also use the geographical loca-
tion (position) of the detection event provided by the locating
module 304. The switching identifying module 501 is illus-
tratively a switching component that is responsible for choos-
ing a component suitable for identification of the EMFS 905.

[0107] The EMFDD Separated from EMFDA
[0108] Analogical Receiving and Triangulation Location
[0109] FIG. 10 illustrates an alternative embodiment of

EMFDD 200, where the EMFDD 200 is separated from the
EMFDA 905. In the present illustrative embodiment, the
EMFDA 211 is a desktop computer 48. The EMFDD 200 is
connected to the EMFDA 211 through a connecting module
602. The EMFDD 200 is adapted to communicate with the
desktop computer 48 via a link 602 such as a wireless Bluet-
hooth™ or a serial cable 602. An auxiliary antenna 1000 may
be provided to expand the readable frequency range of the
embodiment of the EMFDD 200. They are connected with
their own connecting module 1004 (e.g. cable, socket, other).
[0110] FIG. 11 illustrates the external EMFDD 200 imple-
mented in a housing shaped as a USB key-like format. This
alternate embodiment of the EMFDD 200 includes an exter-
nal antenna 606 connected to the EMFDD 200, and connects
to the USB port of the desktop computer 48 via a USB
connection adaptor 609. The antenna 606 could be internal
without departing from the scope of the invention. Commu-
nication via other connector types and other protocols are
considered to be within the scope of the present application
despite they are not furthermore discussed herein.

[0111] FIG. 12 illustrates an alternate implementation of
the receiving module 201 illustrated on FIG. 4. The modules
of FIG. 12 use analogical technology for receiving and pro-
cessing the EMF input signal(s). The EMF radiation induces
avoltage, or a current, in a sensing module 401 that is respon-
sible for providing the EMF input signal 706. An analogical
amplifying module 703 then amplifies the EMF input signal
404 to provide the EMF amplified input signal 707. The
amplified EMF input signal 707 is then passed through a
filtering module 704 that includes a band-pass filter that is
tuned to a predetermined central frequency. The filtered ana-
logical signal 708 is then passed to the converting module 402
that converts the filtered analogical signal 708 into a bit
stream 709 representing the EMF sub-signal of the tuned
pass-band filter central frequency.

[0112] Theprocess will be repeated at different frequencies
until each EMF sub-signal has been scanned. In other words,
each EMF sub-signal will be separated from the combined
EMF input signal by tuning and filtering at the frequency
corresponding to each EMF sub-signal. The processing mod-
ule 202 implemented inside the EMFDD 200 scans a prede-
termined band of the EMF frequency spectrum, by tuning a
central frequency of a band-pass filter, in a predetermined
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sequence in order to read each of the EMF sub-signal sepa-
rately. The processing module will also include component to
determine the energy level of each EMF sub-signal. Only the
EMF sub-signals with sensed activities would be further pro-
cessed. In other words, the energy level of the EMF sub-signal
would have to be greater than a predetermined and tunable
energy level to be considered active.

[0113] FIG. 13 illustrates different components of the iden-
tifying module 203. The switching identifying module 501 is
responsible for selecting a component adapted to identify the
EMFS 905. The identification of the EMFS 905 correspond-
ing to each EMF sub-signals. In this alternate exemplary
embodiment the identifying module uses a triangulation iden-
tifying module 802 which is adapted to locate the EMFS 905.
Alternatively the identification of the EMFS 905 can be pro-
vided by a reference database 503 of EMFS 905.

[0114] The identifying module 501 comprises a triangula-
tion identification module 802 for determining the position of
the EMFDD 200 by reading the electronic signature of vari-
ous known EMF emitters for instance. The identifying mod-
ule 501 may also include a database 503 of the known sources
classified by the data of each EMFS 905. The identifying
module 501 may then use this EMFS 905 reference database
to associate an EMFS 905 for each of the EMF sub-signal
received from the processing module 202. Alternatively, or
additionally, the identifying module 501 may use a Cell
Tower triangulation technique embodied in the triangulation
identifying module 802 to identify the EMFS 905 location.
The identifying module 801 may use a number of previously
received EMF sub-signal. By using the determined energy
level of this EMF sub-signal and the localization of the
EMFDD 200 when these sub-signals were received to find the
location of the EMFS 905.

[0115] This EMFS 905 reference database is adapted to be
installed on a server in a networked configuration. The EMFS
905 reference database includes information about known
EMFS 905, wherein those EMFS 905 data can be gathered
and put in common by many other users or, also, put in place
by a service provider.

[0116] FIG. 14 illustrates different components of the
locating module 304. The switching locating module 505 in
the alternate embodiment may select a triangulation locating
module 806 adapted to perform a triangulation method for
providing the longitude, latitude and altitude of the EMFDD
200 at a detection event. In other words, the triangulation
locating module 806 includes component adapted to locate
the EMFDD 200 by mobile phone 42 cell tower triangulation
method or equivalent processes. Alternatively, or addition-
ally, the location of the EMFDD 200 can be defined by a
predetermined location, which is stored into a database 507.
[0117] The EMFDA and EMFS

[0118] FIG. 15 illustrates a number of potential possible
illustrative EMFDA 900 such as: a watch 901, a pair of
earring 902, a ring 903, a necklace 904, a desktop computer
48, a laptop computer 40, and a mobile phone 42, a personal
digital assistant (PDA) 36. The module of the EMFDD 200
may be implemented into these EMFDA 800 as explained
above for the first illustrative embodiment. Or, the modules of
the EMFDD 200 are implemented separately from the
EMFDA 211.

[0119] The EMFDA 905 of the first illustrative embodi-
ment is adapted to communicate with the communication
network using a cell tower 912 for a wireless access to a
server. Alternatively, like in the second illustrative embodi-
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ment where the EMFDD 200 is built separately from the
EMFDA 211, the EMFDA 211 can be connected via Ethernet
913 to a router that will connect the EMFDA 211 with the
communication network 30. Either embodiments may use a
networked system 910 that includes a network server 14
adapted to host a database 32. Alternatively, a direct link 911
for testing purposes may be provided to connect the EMFDA
211 with the network server 14.

[0120] FIG. 15 also illustrates a number of exemplary
EMFS 905 such as a computer screen 34, a wi-fi device 906,
a microwave oven 907, a cell tower 908, and an electrical
power line 909.

[0121] Auxiliary Antenna

[0122] The EMFDD 200 receiving module 201 comprises
at least one antenna. In the case where the EMFDD 200 is
embedded into an EMFDA 211 the EMFDD 200 can option-
ally use the antenna of the EMFDA 211. On the other hand, in
an alternate embodiment, where the EMFDD 200 is outside
the EMFDA 211, the EMFDD 200 is provided with its own
antenna 606. However, auxiliary antennas 1000 are option-
ally provided and are adapted to properly cooperate with each
embodiment. These auxiliary antennas 1000 will extend the
range of frequency and type of fields that can be detected with
the EMFDD 200.

[0123] FIG. 16 illustrates an exemplary embodiment of an
auxiliary antenna 1000. The example illustrates a dipole
antenna 1001 depicted by a pair of extending element in
V-shape configuration for sensing the EMF. The exemplary
embodiment of the auxiliary antenna 1000 also illustrates a
loop antenna 1002 for sensing the EMF. The connection
component 1004 of the illustrative auxiliary antenna 1000
may be used to connect to the EMFDA 211 external port-
connecting module 307 or directly to the EMFDD 200. Each
antenna is connected to the auxiliary antenna housing 1003 in
the present embodiment. Typically, the kind of auxiliary
antenna 1000 depicted in FIG. 16 is referred to as rabbit ears
antenna and it is known for receiving television frequencies.
Several other types of auxiliary antennas are contemplated
herein such as satellite dish antenna, yagi harmonic antenna,
roof top antenna etc.

[0124] FIG. 17 illustrates an EMFDD 200 receiving an
EMF input signal that is made of a plurality of EMF sub-
signal(s) emitted from three different EMFS 905 in this case
represented by numbers 1101,1102 and 1103. FIG. 17 depicts
adipole antenna 1001. The dipole antenna 1001 is adapted to
be induced by electric fields portions of the EMF waves.
Typically, the dipole antenna 1001 length is a fraction of the
wave length of the EMF input signal.

[0125] FIG. 18 illustrates an EMFDD 200 using a loop
antenna 1002 for detecting EMF input signal from several
EMFS 905 in this case represented by the numbers 1105,
1106 and 1107. The loop antenna 1002 is typically used for
extremely low frequency (ELF) signals such as the one found
in the power distribution grid or for ultra high frequency
signal such as UHF television station. Whenever the use of a
dipole antenna would not be practical because of the size of
the necessary dipole antenna to detect such frequency.

[0126] The use of other type of auxiliary antenna 1000 are
also contemplated, such as satellite dish for detecting the
satellite frequencies, Geiger meter for radioactivity, yagi har-
monic antenna, roof top antennas adapted for receiving and
transmitting with more power than permitted by a mobile
handset etc.
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[0127]

[0128] A plurality of EMFDDs 200 may be arranged in a
network configuration. The plurality of devices may then
cover a wide region such as a building, a neighborhood, a city,
a state or a county, among other places. Each of the EMFDDs
200 may be configured to gather EMF data and be adapted to
associate to those EMF data a date-time measure and a geo-
graphical coordinate. The plurality of devices may be config-
ured to gather data automatically or on demand. The received
EMF data may then be transmitted to a server 14 adapted to
host a database 30 adapted to store the EMF data. Such a
server 14 and database 30 are adapted to store EMF data foran
extended period of time such as a day, a month or even many
years. Each EMFDD 200 that gathers EMF data provides its
unique identification code and its location data in absolute
coordinates in addition to the date-time stamp therewith. As
previously mentioned, one possible manner for locating an
EMFDD 200 is to use a global positioning system (GPS)
therein or therewith. The GPS component receives a location
data from relevant satellites providing the longitude, the lati-
tude and the altitude of the EMFDD 200. Another example of
locator module would be the location components of amobile
phone 42 using, for example, cell towers triangulation. By
using absolute coordinates for location, the server 14 can be
moved and doesn’t have to be in proximity of any of the
EMFDDs 200 connected therewith and arranged in a network
thereof since the location does not depend on the distance
from the server 14. In operation, the EMFDA 211 shown in
FIG. 15 communicates data via a wired or a wireless commu-
nication network 30. In the event no GPS is available or
triangulation is not possible, or if the EMFDA 211 is station-
ary, the geographical location can be manually entered.

[0129] The detected EMF sub-signals and their respective
EMF data, such as frequency, energy level, date-time of
detection event, location of the EMFDD 200 for each detec-
tion event and identification of the EMFS 905, etc. are stored
in a format adapted to be shared through a network compris-
ing many EMFDDs 200. In particular, a unique identification
number for each EMFDD 200 will be associated and stored
with the EMF’s recorded data, for each detected event.

[0130] Detected EMF data will be compared and, when
possible, correspond to the known EMFS 905 data in a refer-
ence database for identifying each sub-signal associated with
the EMFS 905. The identification of the EMFS 905 may be
based on a limited amount of positively corresponding data.
Forthat reason, a percentage of probability will be assigned to
the identification of each EMFS 905. A percentage of prob-
ability can be assigned to each EMFS 905 identification with
a mechanism similar to the percentage of relevance used by
some web search engines. For instance, when the EMFDD
200 identifying module 203 determines that an EMFS 905
might be a microwave oven based only on the frequency of the
received EMF input signal, the EMFDD 200 will indicate a
percentage of probability that the identification is accurate.
This probability will be low if only some EMF data success-
fully correspond with relevant microwave oven typical EMFS
905 data on record. On the other hand, if the EMF input signal
contains a signed signal, the probability of a good identifica-
tion would be close to 100%. For instance, a high voltage
transmission line will have a specific EMF signature and,
when associated with a GPS location, the probability that a
sensed EMFS 905 having this precise signature at this precise
location will be rather high if not reaching 100% accuracy.

Network Configuration
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[0131] The EMFDD in Use

[0132] The EMFDD 200 may be secured ona belt or carried
around the wrist of a user. In case where the EMFDD 200 in
embedded in jewelry, the person wears the EMFDD 200 like
anormal jewelry such as a pair of earrings 180, a necklace 182
or a watch 179 among other possible objects.

[0133] When a plurality of EMFDD 200 is arranged in a
wide area network (WAN), the server 14 may be configured to
poll each EMFDD 200 one by one or in simultaneously real
time. In other circumstances, the EMFDD 200 would be on
stand-by mode and wait to receive an activating signal from
the network-based server 14 to gather the EMF data and to
transmit results to the network-based server 14. The EMFDD
200 can also be programmed to work periodically, at particu-
lar time periods, in specific geographical locations or only
when a predetermined EMF level threshold is reached. In
other cases, the antenna or the EMFDD 200 will be provided
with a locally accessible memory that will allow them to
gather EMF data even when the network-based server 14 is
down or simply out of reach. Alternatively, each EMFDD 200
can download the collected data automatically when they can
efficiently do it via any kind of network to periodically send
the data to the server and thus clear their respective memory.
[0134] Inoperation, three or more EMFDDs 200 can act as
base points for triangulation calculation for assessing the
EMF energy level between the EMFDDs 200. For example,
when the location of three EMFDD 200 are associated with
EMF data and are not on the same line, the EMF energy level
can be calculated at a point somewhere in the imaginary plan
created by lines connecting the (three) locations of the
EMFDDs 200. A graphical representation, like a map, can be
drawn with contour lines representing the EMF energy level
at that location, like contour lines representing heights on
topographical maps. The map thus created can also include,
or be superposed to, mapping of other data, like, for instance,
and not limited to, the location of mobile phone base-stations,
the location of the EMFS 905, and the location of the
EMFDDs 200 in a city or any other places. Streets, houses,
and other suitable information can be added to the map to
ensure proper appreciation of the EMF in respect to known
locations. Satellite images and road view pictures/clips can
also optionally be added as layers.

[0135] In network-based embodiment(s), the network-
based server 14 may be accessible with a WEB interface and
may illustratively, but not necessarily limited to, use a TCP/IP
protocol to transfer the EMF data. The server may control the
predetermined maximum threshold of EMF energy level and
the maximum EMF exposition time. A WEB based applica-
tion will allow the user to enter EMF data related to the
EMFDD 200 and related to the EMFS 905. The data related to
the EMFS 905 will facilitate the identification of the EMFS
905 and facilitate the assessment of each EMFS 905 contri-
bution to the overall EMF exposition. The EMF data would
then be analyzed and compared to EMF data stored in data-
bases 30 of network-based server 14. The identification of the
EMFS 905 may be made by comparing the result with EMF
data or EMFS 905 data provided by a paid service or entered
by users in an electronic database 30 indexed with time, the
EMF frequency, the EMF recordation location and the
strength of the detected EMF data. Different algorithms may
then identify the EMFS 905 associated with each EMF sub-
signal. Alternatively, or additionally, a signal signature such
as the name of a television channel or radio station may be
detected in the EMF input signal.
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[0136] The EMF data received would preferably be secured
on the paid provider side in order to prevent tampering with
the received EMF data. Users will be able to log into the WEB
application and be allowed to see the EMF exposition
between different EMF data on record. The EMF data will be
analyzed using methods such as interpolation in function of
the location or in function of the date and time of detection. In
other words, the user will be capable to see the energy level
variation on a map and over time (a bit like weather forecasts
satellite images). Therefore, the user can known in advance
how much EMF exposure can be expected at a certain loca-
tion on the map even if detected events were recorded around
the precise desired location and not exactly at the specific
location. Similarly, the user will be allowed to know the
exposure at a specific moment in time by interpolation of
detection events that happened about the specific time, even if
no EMF detection event occurred at that time.

[0137] Database for Identifying the EMFS

[0138] The EMFDD 200 may use a database of references
containing data about the EMFS 905. Such databases can be
filled using information directly provided by manufacturers
of appliances such as manufacturers of microwave ovens or
manufacturers of mobile phone, or information provided by
electricity companies using a grid to distribute power. In the
later case, the information may include EMF data relating to
the location of the power lines, the location of relay stations,
etc. The EMF data relating to the EMFS 905 can also come
from the mobile phone company that would provide data

about the localization of the cellular phone base-station.
Another possible source of EMFS 905 information can be the
web site of the federal communication commission (“FCC”)
which provide the location of cell tower depending on the
area the user selects. Many countries have such organization
that regulates the use of the frequency spectrum. It is realistic
that governments might oblige companies to put EMF related
datain such a database based on the rapidly growing concerns
about EMF exposition.

[0139] EMEF Data Threshold

[0140] EMF threshold data may be established according to
studies that give maximum EMF radiation exposure accept-
able in a type of work, industry or by international and
national health care organizations. An exemplary measure is
the Specific Absorption Rate, commonly refer to as SAR that
is a standardized measure of EMF exposition. Manufacturer
of mobile phone and personal digital assistant (PDA) must
comply with a certain level of SAR exposure and will perform
the required tests according to standardized procedure. This
allows the public to compare apparatuses that radiate EMF.
SAR is a measure that is in function of the weight of a person
and a measure in Watt/kg. A standard measure for the elec-
trical field is given in Volt/meters (V/m) while a standard
measure for exposure to EMF is given in Watt/square meters
(W/m?). Examples of such threshold EMF data, provided by
ICNIRP studies (www.icirp.org/documents/emfgdl.pdf)
incorporated herein by reference, are given in the following
Table 2, Table 3 and Table 4:

TABLE 2

Basic restrictions for time varying electric and magnetic fields for frequencies up to 10 GHz.

Current density for Whole-body  Localized SAR

Exposure head and trunk average SAR  (head and trunk)  Localized SAR
characteristics ~ Frequency range  (mA m™2) (rms) (Wkg™h (Wkg™) (limbs) (W kg™!)
Occupational  upto 1 Hz 40 — — —
exposure 1-4 Hz 40/ — — —

4 Hz-1 kHz 10 — — —

1-100 kHz 100

100 kHz-10 MHz  £/100

10 MHz-10 GHz —
General public upto 1 Hz 8
exposure 1-4 Hz 8/f — — —

4 Hz-1 kHz 2 — — —

1-100 kHz /500 — — —

100 kHz-10 MHz  £/500 0.08 2 4

10 MHz-10 GHz — 0.08 2 4

TABLE 3

Reference levels for occupational exposure to time-varying electric and magnetic fields

(unperturbed rms values)

Frequency E-field strength H-field strength B-field Equivalent plane wave

range (VmY (Am™) uT) power density S, (W m~2)
upto1 Hz — 1.63 x 10° 2% 10? —
1-8 Hz 20,000 1.63 x 105/ 2 x10%/f —
8-25 Hz 20,000 2 x 10%f 2.5 x 10%/f —
0.025-0.82 kHz 500/f 20/f 25/f —
0.82-65 kHz 610 24.4 30.7 —
0.065-1 MHz 610 1.6/f 2.0/f —
1-10 MHz 610/f 1.6/f 2.0/f —
10-400 MHz 61 0.16 0.2 10
400-2,000 MHz 3f12 0.008f2 0.01f2 /40
2-300 GHz 137 0.36 045 50
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Reference levels for general public exposure to time-varying electric and magnetic fields

(unperturbed rms values)

Frequency E-field strength H-field strength ~ B-field Equivalent plane wave

range (Vm (Am™Y) (nT) power density S, (W m2)
upto1 Hz — 3.2 x 102 4 x 10* —
1-8 Hz 10,000 32x 102 4x 10Yf —
8-25 Hz 10,000 4,000/f 5,000/f —
0.025-0.8 kHz 250/f 4/F 5/f —
0.8-3 kHz 250/f 3 6.25 —
3-150 kHz 87 3 6.25 —
0.15-1 MHz 87 0.73/f 0.92/f —
1-10 MHz 87/f12 0.73/f 0.92/f —
10-400 MHz 28 0.073 0.092 2
400-2,000 MHz 1.375f12 0.0037fY2  0.0046f"2 200
2-300 GHz 61 0.16 0.20 10

[0141] Different scientific bases were used in the develop- ferent contour lines 1203 representing similar EMF energy

ment of basic exposure restrictions for various frequency
ranges: Between 1 Hz and 10 MHz, basic restrictions are
provided on current density to prevent effects on nervous
system functions; Between 100 kHz and 10 GHz, basic
restrictions on SAR are provided to prevent whole-body heat
stress and excessive localized tissue heating; in the 100 kHz-
10 MHz range, restrictions are provided on both current den-
sity and SAR; and Between 10 and 300 GHz, basic restric-
tions are provided on power density to prevent excessive
heating in tissue at or near the body surface. In view of the
safety considerations above, it was decided that, for frequen-
cies in the range 4 Hz to 1 kHz, occupational exposure should
be limited to fields that induce current densities less than 10
mA m, i.e., to use a safety factor of 10. For the general public
an additional factor of 5 is applied, giving a basic exposure
restriction of 2 mA m.

[0142]

[0143] FIG. 19 illustrates a contour map 1200 showing the
location of EMFDDs 200 and EMFSs 905. The legend 1205
indicates that the square-shaped symbols 1202 represent the
location of various EMFDDs 200 and the triangular-shaped
symbols 1201 represent the EMFS 905. In both embodiments
this map could be displayed in a WEB application. The user
may login the application and transfer data about the EMFSs
905. The system may be similar to the one used by Google
earth (http://earth.google.com/), where users can upload
information therein about EMFSs 905 by, for instance, select-
ing symbols on the map. The dialog such as illustrative EMFS
905 dialog 1204 opens to enter information about the EMFS
905 at that specific location. One purpose of this system is to
provide information that will be used by the identifying mod-
ule 203 of the EMFDD 200. Alternatively, the upload could be
automatic and information from EMFDDs 200 are automati-
cally uploaded to collect a maximum of information in real
time. This process can be invisible to the user of the EMFDD
200. Also, the user can enter its data about location and
identity in an EMFDD 200. The user may enter information
about a EMFDD 200 by clicking the appropriate EMFDD
200 symbol. A EMFDD 200 dialog 1206 will open accord-
ingly.

[0144] Many detected EMF sub-signals and other detected
EMF data associated therewith can be put in common among
a large number of subscribers therefore creating a more pre-
cise image of the EMFS 905 reality in one’s environment. A
user can then log into the WEB application and see the dif-
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levels. Those lines will be drawn over a road map of a city for
example. Consequently, the user can determined what kind of
EMF exposure can be found at different location and at a
specific time of the day. In other words, the EMF energy level
can be interpolated between the different EMFDD 200 detec-
tion events. The server 14 may also determine the EMF
energy level contour lines by using algorithms that calculate
EMF energy levels using the location, time and type of EMFS
905. For instance, contour lines may depict the EMF radiation
pattern next to a mobile phone tower.

[0145] FIG. 20 illustrates the power spectrum 1300 of an
EMF input signal separated into a plurality of EMF sub-
signals. Each peak 1301 represents the EMF energy level of
an EMF sub-signal received at that frequency, or frequencies,
range. It is to be noted that a sub-signal detected at a specific
frequencies can represent, for example, different television
broadcasters or radio stations in another city. This is possible
because transmitting antennas have limited power of trans-
mission and therefore they cover only a limited area. In
United States for instance, the federal communication com-
mission (FCC) (http://www.fcc.gov/) is the organization
responsible of allocating frequencies telecommunication
companies. We can find information about the frequency
allocated in an area by logging into the FCC web site, brows-
ing to the antenna information page and typing a location like
New York city or Los Angeles into their WEB application.
This type of data can be uploaded in the EMF database of the
present invention and be used improve the precision of the
analysis made and provide more tangible information to
users.

[0146] With this in mind, the identifying module 203 must
take into account that the EMFS 905 have a limited range.
Consequently, EMF sub-signal with the same frequency may
come from a different EMFS 905 depending on the area
where they were detected. Because EMFS 905 have a limited
amount of energy to transmit, the area they cover is limited.
Consequently, the same frequencies in Los Angeles can be
associated to a different EMFS 905 in New York city. To
illustrate that the identification of EMFS 905 depends of the
location of the EMFDD 200 when the EMF detection is made.
FIG. 21 illustrates the same energy peak 1303 with a different
identification (same as peak 1301 in FIG. 20. As can be
appreciated, FIG. 20 illustrates a first power spectrum 1300
that is recorded, for example, in New York city, on Mar. 3,
2008, at 5 PM sharp, at location 34 N latitude and 118 W
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longitude, 10 meters altitude, while FIG. 21 illustrates a very
similar power spectrum 1302 but this time taken in Los Ange-
les.

[0147] FIG. 22 illustrates an exemplary output screen 1400
showing the power spectrum 1405 of an EMF input signal
where peaks 1406 represent active EMF sub-signal(s) at dif-
ferent frequencies. The dotted lines 1401, 1402 represent
predetermined threshold values for the maximum energy
level received. These limits may trigger an alarm to warn the
user of a possible EMF overexposure or begin active record-
ing of EMFS and transmit, in real time or delayed, the
recorded data to the network to be shared and analyzed.
Threshold limit 1401 is the maximum value where the instan-
taneous energy level becomes dangerous. The second limit
1402 which is typically lower represents the amount of EMF
exposure that could be problematic if the user stays exposed
thereof for a predetermined amount of time. Columns of
different patterns 1403 represent the quantity of the energy
level forming this energy level peak. Since many encoding
method will share the same frequency this display allows the
user to know how much each sub-signal contributes to a
precise energy level peak. The legend 1404 illustrates the
pattern corresponding to each EMF sub-signal.

[0148] In operation, when the EMFDD 200 detects an
energy level greater than the EMF exposition limits 1402, a
timer starts and run until the EMF energy level drop lower
than the EMF exposition limit 1402. If the EMF energy level
drop below the EMF exposure limits 1402 before a predeter-
mined time the timer is reset. Conversely, if the EMF energy
level does not drop under the EMF exposition limit 1402
before the predetermined time of exposure expires an alarm
will be generated. The alarm will indicate over exposure to
EMF energy level for a predetermined amount of time. The
calculation of the duration of an exposition to an above expo-
sition limit can also be material in determining the amount of
EMEF received and be used by the algorithms discussed above.
A loop memory can be used to continuously record EMFS
and overwrite new data until a threshold is reached and the
data is kept (it might be for a predetermined period of time
before the threshold is reached to keep good track of what
happened during the period of time before the threshold is
reached).

[0149] Exemplary Methods

[0150] We turn now to FIG. 23 in which a block diagram
illustrates a number of steps. The method starts with the step
ofreceiving the EMF input signal 1501, the method continues
to the step of separating the EMF input signal into a plurality
of sub-signal 1502. The method continues with the step of
determining the energy level of each sub-signal 1503 and
finally the method performs the step of identifying the EMFS
1504.

[0151] In step 1502, the processing module 202 processes
the EMF input signal, using, for example, a signal processing
technique such as a Fast Fourier Transform (“FFT”). The FFT
may be executed on the EMF input signal at a predetermined
time interval. The time interval may be every 5 ms. The FFT
divides the EMF input signal into a predetermined number of
bins having a predetermined resolution. Each bin represents a
respective EMF sub-signal. Although each bins can further
contains a plurality of EMF sub-signal coded at the same
frequency range those EMF sub-signals will require further
decoding to be identified.

[0152] In step 1503, the energy level of each bin is deter-
mined using the amplitude of a portion of the sub-signal.
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Those skilled in the art understand that the EMF energy level
is proportional to each EMF sub-signal combined at that
frequency. Therefore, the amplitude at that frequency may
represent the energy level contribution of a plurality of EMFS
905. The step of identifying the sub-signal at that frequency
will provide the information needed to assign a percentage of
the EMF energy level received from different EMFS 905 at
that precise frequency.

[0153] In step 1504, the identifying step tries to decode a
signal signature for each sub-signal. If no signal signature is
decoded, the identifying step will perform a search into a
reference database of EMFS 905 containing the EMFS 905
data of a plurality of EMFS 905. If a similarity between the
detected EMF sub-signal data and the EMFS 905 data in the
database is found, the identification ofthe EMFS is made with
a percentage of probability. In other words, if the step of
identifying the EMFS 905 only correlate one EMF data, the
identification is less reliable than when the identification was
done with a plurality of correlated EMF data in relation with
the EMFS 905 data. A percentage reflecting the probability of
a correct identification is therefore provided.

[0154] FIG. 24 illustrates a method analogous to the
method illustrated in FIG. 23 related to the process described
above, except that this time the separating step of 1502 from
FIG. 23 is explained in more details and is performed in a
digital mode. The step of receiving the EMF input signal 1501
remains the same, however, the following step converts the
EMF input signal 1602 (i.e. to digitize the EMF analogical
input signal). That step is done by a step of sampling the EMF
input device at a predetermined sampling rate and quantisiz-
ing the EMF input data is performed in a subsequent step. The
following step applies a Discrete-Time Fourier Transform to
the digitized EMF input signal 1603. The next step separates
the bins representing the sub-signals by a digital filter 1604.
Then, the separated EMF sub-signals are processed to deter-
mine the energy level of each sub-signals 1503. Finally, sub-
signal data, such as the frequency of the bins corresponding to
each EMF sub-signal and their corresponding EMF energy
level, moves to the final step of identifying the EMFS that has
provided each sub-signals 1504.

[0155] FIG. 25 illustrates method analogous to the two
previously described methods, with the difference that this
time the method is performed in an analogical mode. There-
fore, the first step consisting of receiving the EMF input
signal 1501 remains unchanged, however, instead of convert-
ing the analogical EMF input signal into a digital signal like
we did on 1602, the EMF input signal is filtered at a prede-
termined frequency 1702. A plurality of EMF sub-signals are
provided by the step of scanning a frequency range 1703 that
will repeatedly call the tuning step 1702 to filter all the
requested frequency for separating the EMF sub-signal(s)
from the EMF input signal. Each filtered EMF sub-signals
will go through the determining energy level step 1503. Each
sub-signal data, such as the frequency and the energy level,
will be go through the step of identifying the EMFS 1504.
[0156] FIG. 26 illustrates further steps for tuning 1702 and
scanning 1703 a range of frequencies as depicted in FIG. 25.
The method of FIG. 26 begins with the step of determining
whether the radio/TV frequency range should be scanned or
not 1801. If the answer is yes, the method continues to block
1802 where the step of tuning to a plurality of radio and TV
frequency range 1802 is performed. The method continues to
the determination of logical block 1803. If the answer is no,
the method continues to the determination of logical block
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1803. The method continues with the step of making a deter-
mination as to whether the WI-FI/WiMax frequency range
should be scanned or not 1803. If the answer is yes, the
method continues to block 1804 where the step of tuning to a
plurality of WI-FI/WiMax frequencies 1804 is performed.
After that step the method continues to the determination of
logical block 1805. If the answer is no, the method continues
to the determination of block 1807. The method continues
with the step of making a determination as to whether the
mobile/cellular phone frequency range should be scanned or
not 1805. If the answer is yes, the method continues to block
1806 where the step of scanning the mobile phone frequency
range 1806 is performed. After that step, the method contin-
ues to the determination of logical block 1807. If the answer
is no, the method continues to the determination of block
1809. The method continues with the step of making a deter-
mination as to whether the satellite frequency range should be
scanned or not 1807. If the answer is yes, the method contin-
ues to block 1808 where the step of tuning the filter to a
plurality of satellite frequencies 1808 is performed. After that
step the method continues to the determination of logical
block 1809 with the step of making a determination as to
whether the microwaves frequency range should be scanned
or not. If the answer is no, the method ends. If the answer is
yes, the method continues to block 1810 where the step of
tuning to the frequencies of the microwaves 1810 is per-
formed.

[0157] FIG. 27 illustrates a method adapted to be carried
out by an embodiment of the identifying module 203 (illus-
trated on FIG. 4). The method starts with the step of deter-
mining whether a signal signature exists or not 1901. If the
answer is yes, the method continues to block 1902 where the
step of decoding that signal signature 1902 is performed.
After that step the method continues to the determination of
block 1903. If the answer is no, the method continues to the
determination of block 1903. The method continues with the
step of making a determination as to whether the frequency of
the sub-signal is known or not 1903. If the answer is yes, the
method continues to block 1904 where the step of identifying
the EMFS by matching the frequencies stored in the database
1904 is performed. After that step, the method continues with
the determination of block 1905. If the answer is no, the
method continues with the determination of block 1905. The
method continues with the step of making a determination as
to whether the position of the EMFDD, when the EMFS
detection occurred, is known or not 1905. If the answer is yes,
the method continues to block 1906 where the step of identi-
fying the EMFS is performed by searching a database of
known locations with the actual location of the EMFDD when
the EMFS detection occurred 1906. After that step the method
continues with the step of making a determination as to
whether the amplitude of the EMF input signal is known or
not 1907. If the answer is no, the method continues with the
determination of block 1910. If the answer is yes, the method
continues to block 1908 where the step of identifying the
EMFS is performed by searching a database of known ampli-
tudes (correlated with known sources) with the known
recorded amplitudes 1908. After that step the method contin-
ues to the determination of block 1910. If the answer is no, the
method continues with the step of making a determination as
to whether the date and time of the detection of the EMF data
is known or not 1910. If the answer is yes, the method con-
tinues to block 1911 where the step of identifying the EMFS
is performed by searching a database with the date and time as
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reference values 1911. After that step the method continues to
the step of block 1912. If the answer is no, the method con-
tinues to the step of block 1909 illustrating the step of iden-
tifying an unknown EMFS 1909 when no previous identifi-
cation step has been successful steps. The step of block 1912
is where the step of reading the absolute value of EMF input
signal amplitude is performed 1912. The method then reaches
the step of the block 1913, in which an evaluation is made of
the contribution of each EMFS to the total amplitude of the
detected EMF input signal.

[0158] FIG. 28 illustrates a method of identifying the
EMFS 1504 including further steps that will provide more
data associated with each EMF sub-signal. This additional
data, such as reading the location of the detection event, is
desirable for identifying the EMFS 905. The method begins
with the step of determining whether the EMFDD 200 is
portable or not 2001. If the answer is yes, the method contin-
ues to block 2002 where the step of reading the geographical
coordinates with the locator module 2002 (illustratively by
either a GPS receiver in an embodiment where the EMFDD
200 is embedded into the EMFDA 211 or by a triangulation
method when the EMFDD is separated from the EMFDA
211) is performed. In contrast, if the answer is no, the method
continues to the step of reading the geographical coordinates
in the database of predetermined possible locations 2003 of
the EMFDD 200. The user can select from a list of possible
locations. This exemplary method is

[0159] FIG. 29 illustrates the method of saving data locally
when the EMFDD 200 is not connected to a network and the
eventual transmission of the EMF data to a server when a
connection is established. The method starts with the step of
determining whether the EMFDD 200 is connected to the
network or not 2005. If the answer is yes, the EMF data is
uploaded to a data server 2007 and then the method termi-
nates. If the answer is no, the method continues to the step of
recording the EMF data to a locally accessible storage mod-
ule 2006, then the method continues to the determination of
block 2008. The method continues with the step of determin-
ing whether the EMFDD 200 is directly connected with the
data server or not 2008. If the answer is yes, the method
continues with the step of transferring the data directly to the
data server 2009 via a serial cable for example. If the answer
is no, the method continues to the determination block 2005
and repeat the sequence until the data server becomes avail-
able to the EMFDD 200.

[0160] FIG. 30 illustrates a method for storing the EMF
sub-signal data. The method starts by the step of storing the
EMF data 2101, then the method continues with the step of
storing the geographic coordinates of the detection event
2102, then the method continues with the step of storing the
time and date of the detection event 2102.

[0161] FIG. 31 illustrates steps of an exemplary method of
displaying the EMFDD 200 detected EMF data and the
EMFS 905 in accordance with an embodiment of the present
invention. The method begins with the step of determining
whether the text mode was selected or not 2201. If the answer
is yes, the method continues to block 2202 where the step of
presenting the EMF data in text format 2202 is performed. If
the answer is no, the method continues with the determination
of'block 2203 as to whether the graphical mode was selected
or not 2203. If the answer is yes, the method continues to
block 2204 where the step of displaying the EMF data in
graphic format 2204 is performed. If the answer is no, the
method continues with the step of making a determination as
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to whether the alarm mode is selected or not 2205. If the
answer is yes, the method continues to the determination
blocks 2206 and then 2207. Conversely, if the answer is no in
the determination block 2206, the method continues to the
determination of block 2211. A determination as to whether
an amplitude threshold as been reached of not is made at
block 2206. It the answer is yes, the method continues to
block 2208. If the answer is no, the method continues to the
determination of block 2211. A determination as to whether a
duration threshold as been reached or not 2207 is made the
method reaches the determination block 2207. A determina-
tion is made as to whether the sound mode is selected or not
at the determination of block 2209. If the answer is yes, the
method reaches the step of block 2215 where a sound signal
is generated 2215. If the answer is no, the method continue to
the block 2212 where the step of generating a vibration signal
is performed 2212. Alternatively, both a sound alarm and a
vibration could be produced together depending on the choice
of'the user. In either case, the method continues with the step
of making a determination as to whether the electronic mode
was selected or not 2211. If the answer is yes, the method
continues to the step of sending an e-mail, a SMS or a voice
message 2210 then the method reaches the determination
block 2213. If the answer is no, the method continues with the
step of making a determination as to whether the visual mode
was selected or not 2213. If the answer is yes, the method
continues to the step of printing, faxing or displaying on
screen 2214 is performed, and then the method terminates. If
the answer is no, the method terminates.

[0162] On a more user usability side, we are now referring
to FIG. 32 illustrating an exemplary EMF energy level expo-
sure of Mr. J. Cutler. Based on EMF data collected with an
embodiment of the present invention, treated and analyzed as
suggested in the exemplary embodiments of the present docu-
ment. The curve 2300 represents the total amount of EMF
energy level that has reached Mr. Cutler despite he had no cue
he was subjected to such EMFs. Mr. Cutler had an early life
without too much EMF exposure (A on the timeline). The
technology progressively provided more devices using EMFs
and everything became more electrified. Mr. Cutler decided
to rent an apartment in Montreal, Quebec, Canada at time (B).
He did not think a minute that the building in which he was
going to live was equipped with mobile phone emitters/re-
ceptors thereon. In fact he thought that nothing could harm
him. A significant increase in EMF Energy Level 2300 is
experienced in his new apartment and mostly caused by the
mobile phone generated EMF 2310. At time (C) Mr. Cutler
began to feel less good, even sick, and received medical
assistance to figure out he had blood cancer (leukemia) and is
strongly recommended to get away from armful EMFS—
especially the ones associated with his apartment. The rent is
cheap and the location is convenient, Mr. Cutler is not one to
listen anybody else but him but this time he felt so bad that he
did move from this convenient apartment to a country house
at time (D). The move had a positive effect and a drastic
reduction of EMF Energy Level is observed in FIG. 32. How-
ever, the beautiful country house Mr. Cutler has bought is
located next to high voltage power lines 909 and a substantial
amount of EMF 2320 is still reaching him (E) at his new
place.

[0163] We do not know what happened next to Mr. Cutler
but we are fortunate in the present situation because Mr.
Cutler has constantly wore an EMFDD in accordance with an
embodiment of the present invention and the graph in FIG. 32
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talks from itself. The total mount of EMF energy that has
reached Mr. Cutler is equivalent to the area 2304 under the
curve 2300. It is possible to see how much the cheap apart-
ment harmed Mr. Cutler with area 2314 and how much his
latest situation was better despite a significant amount of
EMF 2324 from the power lines 909 and that some improve-
ment could still be beneficial to him for furthermore reducing
the amount of EMF surrounding him.

[0164] Mr. Cutler is apowertul wealthy man and, in view of
his physical state, has decided to sue the company owning the
cell phone transmitters 908 that were located for years on the
outside wall of his cheap apartment now that it is scientifically
proven that EMFs are causing, inter alia, leukemia. He
intends to use the invention presented herein to establish the
required proof.

[0165] Other Potentially Claimable Subject Matters

[0166] A method for determining the electromagnetic field
(EMF) energy level received from a plurality of EMF sources
(EMFS) and for identifying each EMFS, comprising the steps
of: receiving an EMF signal; separating the EMF signal into
EMF sub-signals; determining the EMF energy level of EMF
sub-signals; identifying the source of each EMF sub-signals;
and storing the EMF data and the EMFS identification corre-
sponding to EMF sub-signals.

[0167] 2. The method for determining the EMF energy
level received from a plurality of EMFS and for identifying
each EMFS of claim 1, wherein the step of separating the
EMF signal into EMF sub-signals is perform by applying a
Fast Fourier Transform algorithm to the EMF signal.

[0168] 3. The method for determining the EMF energy
level received from a plurality of EMFS and for identifying
each EMFS of claim 1, wherein the step of separating the
EMEF signal into EMF sub-signals is perform by using at least
one analogical component to separate the EMF signal.

[0169] 4. The method for determining the EMF energy
level received from a plurality of EMFS and for identifying
each EMFS of claim 1, wherein the step of identifying the
EMFS is performed by using identification information
decoded in the EMF sub-signal.

[0170] 5. The method for determining the EMF energy
level received from a plurality of EMFS and for identifying
each EMFS of claim 1, wherein the step of identifying the
EMFS comprises correlating an EMFS database.

[0171] 6. The method for determining the EMF energy
level received from a plurality of EMFS and for identifying
each EMFS of claim 1, wherein the step of determining the
EMF data comprises locating the EMF device location with a
locating module.

[0172] 7. The method for determining the EMF energy
level received from a plurality of EMFS and for identifying
each EMFS of claim 1, wherein the step of determining the
EMF location of the EMF data is performed by triangulation
of EMFS location.

[0173] 8. The method for determining the EMF energy
level received from a plurality of EMFS and for identifying
each EMFS of claim 1, wherein the step of storing the EMF
data corresponding to EMD sub-signal is performed by stor-
ing the EMF data and EMFS identification corresponding to
EMF sub-signals in a recording medium accessible on a net-
work.

[0174] 9. The method for determining the EMF energy
level received from a plurality of EMFS and for identifying
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each EMFS of claim 1, further comprising the step of provid-
ing a warning when the EMF energy level has reached a
predetermined threshold.
[0175] 10. The method for determining the EMF energy
level received from a plurality of EMFS and for identifying
each EMFS of claim 1, further comprising the step of provid-
ing a warning when the exposition time to an EMF having
more than a predetermined EMF energy level has reached a
predetermined duration threshold.
[0176] 11. The method for determining the EMF energy
level received from a plurality of EMFS and for identifying
each EMFS of claim 1, further comprising the step of dis-
playing EMF data on a map.
[0177] 12. The method for determining the EMF energy
level received from a plurality of EMFS and for identifying
each EMFS of claim 1, further comprising the step of dis-
playing a chronological history of EMF data.
[0178] 13. The method for determining the EMF energy
level received from a plurality of EMFS and for identifying
each EMFS of claim 1, wherein the step of identifying the
EMFS comprises using interpolated values of EMF data.
[0179] 14. The method for determining the EMF energy
level received from a plurality of EMFS and for identifying
each EMFS of claim 1, wherein the step of receiving EMF
signal comprises using more then one receiving module.
[0180] 15. A user graphical interface comprising: an area
adapted to illustrate the energy level of EMFS in relation with
geographical locations.
[0181] The description and the drawings that are presented
above are meant to be illustrative of the present invention.
They are not meant to be limiting of the scope of the present
invention. Modifications to the embodiments described may
be made without departing from the present invention, the
scope of which is defined by the following claims.

What is claimed is:

1. A method of identifying energy level of an electromag-
netic field (EMF), the method comprising:

receiving EMF-related data from a plurality of devices

adapted to sense EMF energy level, at least some of the
plurality of devices comprising:

a receiving module adapted to receive an EMF signal;

a processing module operatively connected to the
receiving module and adapted to determine an EMF
energy level;

a time-date module operatively connected to the pro-
cessing module and adapted to associate a time-date
associated with the received EMF signal; and

a location module operatively connected to the process-
ing module and adapted to identify a location associ-
ated with the received EMF signal,
the method further comprising:

recording EMF-related data received from the plurality of
devices;

analyzing the EMF-related data from the plurality of
devices; and

identifying the energy level of an EMF at the location over
time based on the EMF-related data from the plurality of
devices.

2. The method of claim 1, wherein the method further

comprises:

separating the EMF signal into EMF sub-signals; and

identifying the energy level of at least one of the EMF
sub-signals.
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3. The method of claim 2, further comprising identifying an
electromagnetic field source (EMFS) corresponding to at
least one of the EMF sub-signals.

4. The method of claim 1, wherein the device further com-
prises an identification module operatively connected with
the processing module to identify electromagnetic field
sources and adapted to associate an electromagnetic field
source to a received EMF signal.

5. The method of claim 1, further comprising providing
historical EMF energy levels at the location.

6. The method of claim 1, further comprising extrapolating
a future EMF energy level at the location.

7. The method of claim 1, further comprising sending a
message to a device on a basis of an EMF energy level
characteristic.

8. The method of claim 7, wherein the characteristic is
selected from a group consisting of an EMF duration and an
EMEF power.

9. A non-transitory computer-readable medium having
stored thereon computer-readable instructions that, when
executed, provides a method of identifying the energy level of
an electromagnetic field (EMF), the method comprising:

receiving EMF-related data from a plurality of device

adapted to sense EMF energy level, at least some of the
devices comprising:

a receiving module adapted to receive an EMF signal;

a processing module operatively connected to the
receiving module and adapted to determine an EMF
energy level;

a time-date module operatively connected to the pro-
cessing module and adapted to associate a time-date
associated with the received EMF signal; and

a location module operatively connected to the process-
ing module and adapted to identify a location associ-
ated with the received EMF signal,
the method further comprising:

recording EMF-related data received from the plurality of

devices;

analyzing the EMF-related data from the plurality of

devices; and

identifying the energy level of an EMF at the location at a

time-date over time based on the EMF -related data from

the plurality of devices.

10. The non-transitory computer-readable medium having
stored thereon computer-readable instructions that, when
executed, provides a method of identifying the energy level of
an electromagnetic field (EMF) of claim 9, wherein the
method further comprises:

separating the EMF signal into EMF sub-signals; and

identifying the energy level of at least one of the EMF

sub-signals.

11. The non-transitory computer-readable medium having
stored thereon computer-readable instructions that, when
executed, provides a method of identifying the energy level of
an electromagnetic field (EMF) of claim 10, further compris-
ing identifying an electromagnetic field source (EMFS) cor-
responding to at least one of the EMF sub-signals.

12. The non-transitory computer-readable medium having
stored thereon computer-readable instructions that, when
executed, provides a method of identifying the energy level of
an electromagnetic field (EMF) of claim 9, wherein the
device further comprises an identification module operatively
connected with the processing module to identify electro-
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magnetic field sources and adapted to associate an electro-
magnetic field source to a received EMF signal.

13. The non-transitory computer-readable medium having
stored thereon computer-readable instructions that, when
executed, provides a method of identifying the energy level of
an electromagnetic field (EMF) of claim 9, further compris-
ing providing historical EMF energy levels at the location.

14. The non-transitory computer-readable medium having
stored thereon computer-readable instructions that, when
executed, provides a method of identifying the energy level of
an electromagnetic field (EMF) of claim 9, further compris-
ing extrapolating a future EMF energy level at the location.

15. The non-transitory computer-readable medium having
stored thereon computer-readable instructions that, when
executed, provides a method of identifying the energy level of
an electromagnetic field (EMF) of claim 9, further compris-
ing sending a message to adevice on a basis of an EMF energy
level characteristic.

16. The non-transitory computer-readable medium having
stored thereon computer-readable instructions that, when
executed, provides a method of identifying the energy level of
an electromagnetic field (EMF) of claim 15, wherein the
characteristic is selected from a group consisting of an EMF
duration and an EMF power.

17. A device for determining EMF energy level in the
environment of an individual and for identifying EMFS
thereof, the device comprising:

a receiving module adapted to receive an EMF signal;

aprocessing module operatively connected to the receiving
module and adapted to determine an EMF energy level;
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a time-date module operatively connected to the process-
ing module and adapted to associate a time-date associ-
ated with the received EMF signal;

a location module operatively connected to the processing
module and adapted to identify a location associated
with the received EMF signal; and

a communication module operatively connected with the
processing module, the communication module being
adapted to send EMF-related data to a centralized com-
puting unit adapted to analyze EMF-related data from a
plurality of devices and collectively analyze the EMF-
related data from the plurality of devices to determine
EMF characteristics at various locations over time, the
communication module being adapted to receive EMF
characteristics on a basis of EMF-related data from a
plurality of devices.

18. The device for determining EMF energy level in the
environment of an individual and for identifying EMFS
thereof of claim 17, the device being adapted to set an EMF
condition and also adapted to perform an action when the
EMEF condition is fulfilled.

19. The device for determining EMF energy level in the
environment of an individual and for identifying EMFS
thereof of claim 17, wherein the device further comprises a
display module adapted to illustrate EMF characteristics at a
location over time.

20. The device for determining EMF energy level in the
environment of an individual and for identifying EMFS
thereof of claim 17, wherein the device further comprises a
display module adapted to illustrate EMF characteristics in
conjunction with a geographical map.
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