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Description

Field of the Invention

[0001] The presentinvention relates to the field of field
of wireless communication. More particularly, the inven-
tion relates to a WiFi network that is able to dynamically
optimize signal strength and location based on actual
consumption and Al-based consumption predictions.

Background of the Invention

[0002] A wireless router providing Internet access is
commonly used in a home or small office WiFi network
that links two or more digital devices using wireless com-
munication to form an indoor wireless local area network
(WLAN)within alimited area. However, many zones with-
in the WLAN at a distance from the router are exposed
to little or to no Internet connection. Consequently, the
devices operating in the WLAN often suffer from a quality
of service problem within the limited area due to the at-
tenuation of signal strength and the need for a plurality
of access points to ensure sufficiently good signal
strength. Also, the range and coverage of the signal pro-
duced by the router within the limited area tend to be
fixed and limited, while users of the WiFi network are
generally mobile and deploy their devices dynamically,
leading to a mismatch between user needs and the net-
work signal parameters.

[0003] Attempts have been made toimprove the signal
coverage within the limited area of the WLAN by adding
a range extender that elongates the signal area or by
employing a plurality of mesh Wi-Fi units (wireless rout-
ers that support multiple Wi-Fi base stations for extended
coverage throughout the home. Unlike range extenders,
mesh Wi-Fi units do not create a separate network. They
provide a single network that users’ mobile devices con-
nect to automatically as they move around the house)
that piggyback on one another to produce a continuous
wireless link throughout the limited area while the devices
switch between mesh units automatically. Although
range extenders and mesh units improve signal cover-
age, the implementation of these devices creates various
problems such as increased radiation, less physical con-
trol over the network and more vulnerability for cyber-
attackers.

[0004] Even Though technology has evolved dramat-
ically in the recent decade, home networking stayed pret-
ty much the same. We indeed have higherinternet speed
thanks to the internet service provider and WIFI technol-
ogy, but coverage is still a problem at home. Not every
home is built the same. We have many more internet
consumer devices at home, some mobile and some in a
fixed location. Creating solid coverage with your hotspot
for everyone is sometimes an impossible task. Most of
the time, it comes with an excessive electromagnetic
emissions toll created by WIFI extenders. You can put
many WIF| extenders at home to get good coverage, but
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that would make a severe radiation problem, while if you
are careful about the number of extenders, the coverage
will be hurt. Mainly because we tend to move all around
the house with our devices and the WIFI coverage is
static by nature.

[0005] Itis an object of the presentinvention to provide
alimited-area WiFi network having good signal coverage
and lacking the disadvantages of the prior art.

[0006] Other objects and advantages of the invention
will become apparent as the description proceeds.

Summary of the Invention

[0007] An optimized limited-area WiFi network, com-
prising a plurality of Internet connectable devices, a wire-
less router for facilitating Internet connectivity, and a dy-
namically positionable signal coverage enhancer config-
ured with an onboard processor, a signal coverage en-
hancing element, and mobile means, wherein the signal
coverage enhancer is repositionable, by the mobile
means in response to a command signal transmitted by
the processor, to a determined location of the limited-
area WiFinetwork that is sufficiently close to one or more
of the devices, such that an amplified signal produced
by the signal coverage enhancing element which ampli-
fies a wireless signal transmitted by the router maintains
uninterrupted Internet operation of the to one or more
devices.

[0008] The dynamically positionable signal coverage
enhancer may be a robot, including a self-propelled ro-
bot.

[0009] The robot may be self-propelled by a plurality
of wheels and a cooperating propulsion unit.

[0010] The robot may be configured to traverse a stair-
case to another story of a building.

[0011] The processor of the dynamically positionable
signal coverage enhancer may be configured with an Ar-
tificial Intelligence (Al) module that helps in learning user
WiFi demand patterns.

[0012] The Artificial Intelligence (Al) module may have
one or more algorithms configured to locate users con-
nected or intended to be connected to the Internet and
to learn their movement and WiFi consumption patterns.
[0013] The artificial intelligence module may be con-
figured to predict a demand pattern so as to cause the
dynamically positionable signal coverage enhancer to be
repositioned to the determined location before an Internet
connection event is initiated.

[0014] The processor may be configured to command
the mobile means to cause repositioning of the signal
coverage enhancer to the determined location where a
signal strength of the produced amplified signal is in-
creased relative to another location of the limited-area
WiFi network that is closer to the router than the deter-
mined location.

[0015] The signal coverage enhancing element may
be a range extender or a mesh WiFi unit.
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Detailed Description of the Invention

[0016] Fig. 1 schematically illustrates an embodiment
of a limited-area WiFi network 10. WiFi network 10 com-
prises stationary wireless router 5 for facilitating Internet
connectivity and a plurality of digital devices, forexample,
devices 6a-c, adapted to receive a wireless communica-
tion signal W from router 5.

[0017] Attimes, one or more of the devices, for exam-
ple, devices 6a and 6¢, are located within the limited area
8, such as a house or a small office, beyond the designed
range of signal W, which may be for example a data signal
or a command signal. Without the implementation of the
invention, a plurality of signal coverage enhancers, such
as range extenders and mesh units, need to be employed
in order to generate corresponding high radiation and
high power amplified signals that ensure that all devices
will have uninterrupted Internet access. In addition to
generating a high level of radiation, the plurality of signal
coverage enhancers generates amplified signals that
propagate outwardly from the physical boundaries of the
limited area, allowing the WiFi network to be susceptible
to cyber-attacks.

[0018] To reduce the radiation to which users are ex-
posed within limited area 8 as well as to reduce unwanted
costs, WiFi network 10 employs a single mobile signal
coverage enhancer 12. When device 6a is operated, sig-
nal coverage enhancer 12 is displaced to the proximity
of device 6a and is activated to supply device 6a with
sufficient WiFi coverage. Likewise, when device 6a ceas-
es to operate and device 6¢ is operated, signal coverage
enhancer 12 is displaced to the proximity of device 6¢
while continuing to be activated to supply device 6¢ with
sufficient WiFi coverage. At this location of signal cover-
age enhancer 12, device 6a is not supplied with sufficient
WiFi coverage. If both devices 6a and 6¢ are operated,
signal coverage enhancer 12 may be displaced to an
intermediate location therebetween that is sufficiently
close to both devices 6a and 6¢ to maintain uninterrupted
operation. In this fashion, signal coverage is able to be
optimized even when more than one user is interfacing
with the Internet.

[0019] By being displaced to the proximity of a device,
such as device 6c¢, signal coverage enhancer 12 gener-
ates amplified signal A, which amplifies communication
signal W transmitted from router 5 with the sufficient sig-
nal strength to maintain uninterrupted operation of device
6¢, with sufficiently low power to avoid propagating from
the physical boundaries of limited area 8 and being ex-
posed to a cyber-attack.

[0020] Of course, more than one signal coverage en-
hancer 12 may be employed if the limited area 8 is rela-
tively large, each signal coverage enhancer 12 being de-
ployed in a different sector of the limited area.

[0021] Signal coverage enhancer 12 may be displaced
by any suitable mobile means well known to those skilled
in the art, such as rails that extend throughout limited
area 8 and a motorized mechanism that is able to inter-
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face with the rails in response to a command signal trans-
mitted by an onboard processor, or a self-propelled de-
vice, e.g. a robot.

[0022] Inanotherembodiment, each device is supplied
with sufficient WiFi coverage by a mobile router. While
the access point is stationary, the router is caused to be
displaced by any suitable mobile means. When the router
is displaced, the generated wireless signal will provide
sufficient coverage for a specific digital device.

[0023] Inthe embodimentillustrated in Fig. 2, the signal
coverage enhancer is a robot 22, which is generally au-
tonomous. Robot 22 is configured to independently move
within the limited area whereat it is deployed in response
to real-time user information recorded in a routerassoci-
ated wireless communication log.

[0024] Robot 22 carries an enhancing element 26,
such as a range extender or a mesh unit, and is able to
be self-propelled by a plurality of wheels 28 and a coop-
erating propulsion unit, such as a motor and gear train,
to the vicinity of a user of the WiFi network whose device
is connected to the Internet. A processor also carried by
the robot commands the robot to move to a location
where the signal strength of the signal produced by en-
hancing element 26 is increased or even maximized, so
that the user at that location will benefit from good WiFi
coverage during an actual Internet connection event. En-
hancing element 26 may be a plug-in component adapted
to be coupled in a socket provided in the robot chassis,
or may be prefabricated in a dedicated robot chassis.
[0025] Alternatively, the robot may be a walking robot
or one equipped with caterpillar tracks, to enable dis-
placement along a staircase to another story of the build-
ing.

[0026] While prior art WiFi networks employ a large
number of signal enhancing elementsto maintain WiFI
coverage for the large number of Internet-connected de-
vices used in a given household or working place, pro-
ducing a correspondingly high level of injurious radiation,
a WiFi network employing robot 22 advantageously
needs only a single signal enhancing element 26 to main-
tain WiFI coverage with minimal radiation for a large
number of Internet-connected devices.

[0027] Inorderto achieve the prolonged mobility need-
ed for speedily providing WiFi on demand with minimal
radiation, robot 22 may be equipped with a large-capacity
rechargeable battery and a camera-based navigation
system that helps the robot to see and avoid furniture
and other obstacles, possibly in conjunction with a ma-
chine learning capability.

[0028] The processor of robot 22 may be configured
with an artificial intelligence module that helps in learning
user WiFi demand patterns. The artificial intelligence
module is configured to predict a demand pattern so as
to cause the dynamically positionable signal coverage
enhancer to be repositioned to the determined location
before an Internet connection event is initiated. Rather
than moving to a specific location after determining that
a device is connected to the Internet, robot 22 is able to
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predict a demand pattern and traverse the limited area
to the specific location before the user initiates an Internet
connection event, to ensure superior Wi-Fi coverage.
The specific location may be associated with a predeter-
mined IP or MAC address that is identifiable for example
following transmission of a handshake signal, or alterna-
tively may be associated with a predetermined geograph-
ical location within the limited area. A typical predicted
WiFi demand pattern may be characterized by a lack of
WiFi usage by a child user during school time hours and
WIFi usage after the child arrives home from school.
[0029] The artificial intelligence module relies on one
or more intelligent algorithms configured to locate the
users connected or intended to be connected to the In-
ternetand to learn theirmovementand WiFi consumption
patterns. After the artificial intelligence module deter-
mines the best location within the limited area to supply
optimal WiFi service, robot 22 moves to the determined
best location to supply WIFI services to specified users.
[0030] Some of the hardware and software of robot 22
may be incorporated into existing home robots, such as
an autonomous cleaning robot 33 shown in Fig. 3, which
is generally idle and underutilized, and a home compan-
ion robot 37 shown in Fig. 4, for reduced costs.

[0031] As can be appreciated from the foregoing de-
scription, the dynamically positionable signal coverage
enhancer helps to reduce the number of WiFi antennas
in an indoor local wireless network relative to the prior
art, leading to lower radio emission, reduced health risks,
and increased sustainability.

[0032] This invention creates a small and intelligent
WiFi-extending robot moving around your house freely
and on the hunt for WIFI consumers with low coverage.
Once it identifies such a case, it moves autonomously
into the most optimal location for magnifying the WIFI
where the internet device will get solid coverage with min-
imum excessive radiation for the rest. It is possible for
several robots like that cooperating with each other to
provide the best internet connectivity for everyone and
at any time.

[0033] The present invention provides a technology
(called GreenFi) to reduce the radiation to which users
are exposed, which is aimed to serve as a mobile hotspot
solution that works in the following manner:

1. Every once in a while, the robot(s) scan(s) the
house and records the WIFI coverage level in every
spot and the level of electromagnetic emissions in
that area. Except for monitoring the coverage, it also
records stationary internet consumers around the
house, and repetitive locations mobile internet con-
sumers are located at, such as the living room or on
the porch.

2. With that knowledge, the robots are always on the
hunt monitoring internet devices connected to WIFI
and their location in and around the house using in-
home triangulation technology and using that knowl-
edge to move around and reposition themselves so
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everyone at every point in time will get the best cov-
erage

3. The robot(s) can move preemptively, based upon
WIFI consumption predictions.

[0034] While some embodiments of the invention have
been described by way of illustration, it will be apparent
that the invention can be carried out with many modifi-
cations, variations and adaptations, and with the use of
numerous equivalents or alternative solutions that are
within the scope of persons skilled in the art, without ex-
ceeding the scope of the claims.

Claims

1. An optimized limited-area WiFi network, comprising
a plurality of Internet connectable devices, a wireless
router for facilitating Internet connectivity, and a dy-
namically positionable signal coverage enhancer
configured with an onboard processor, a signal cov-
erage enhancing element, and mobile means,
wherein said signal coverage enhancer is reposition-
able, by said mobile means in response to a com-
mand signal transmitted by said processor, to a de-
termined location of said limited-area WiFi network
that is sufficiently close to one or more of said de-
vices, such that an amplified signal produced by said
signal coverage enhancing element which amplifies
awireless signal transmitted by said router maintains
uninterrupted Internet operation of said to one or
more devices.

2. The network according to claim 1, wherein the dy-
namically positionable signal coverage enhancer is
a robot.

3. The network according to claim 2, wherein the robot
is self-propelled.

4. The network according to claim 3, wherein the robot
is self-propelled by a plurality of wheels and a coop-
erating propulsion unit.

5. The network according to claim 3, wherein the robot
is configured to traverse a staircase to another story
of a building.

6. The network according to claim 1, wherein the proc-
essor of the dynamically positionable signal cover-
age enhancer is configured with an Artificial Intelli-
gence (Al) module that helps in learning user WiFi
demand patterns.

7. The network according to claim 6, wherein the Arti-
ficial Intelligence (Al) module has one or more algo-
rithms configured to locate users connected or in-
tended to be connected to the Internet and to learn
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their movement and WiFi consumption patterns.

The network according to claim 7, wherein the arti-
ficial intelligence module is configured to predict a
demand pattern so as to cause the dynamically po-
sitionable signal coverage enhancer to be reposi-
tioned to the determined location before an Internet
connection event is initiated.

The network according to claim 1, wherein the proc-
essor is configured to command the mobile means
to cause repositioning of the signal coverage en-
hancer to the determined location where a signal
strength of the produced amplified signal is in-
creased relative to another location of the limited-
area WiFi network that is closer to the router than
the determined location.

The network according to claim 1, wherein the signal
coverage enhancing element is a range extender or
a mesh WiFi unit.
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