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Description

BACKGROUND OF THE INVENTION:

Field of the Invention:

[0001] The present invention relates to a method of
and an apparatus for using signal-generated range and
geographic position information to provide a list of avail-
able devices in a wireless communication network envi-
ronment such as IEEE 802.11, BLUETOOTH™, Ultra-
Wideband or any other wireless environment. In partic-
ular, the present invention relates to a method of and a
system of using signals such as ultra-wideband (UWB)
signals to locate and list available electronic devices with-
in a network such as a wireless network. The present
invention can be implemented in a wireless network de-
vice, which may include discrete devices or which may
be implemented on a semiconductor substrate such as
a silicon chip.

Description of the Related Art :

[0002] Currently, cables and wires are predominately
used as the communication medium for transferring in-
formation such as voice, video, data, etc. from one source
to another. For example, cables or wires are commonly
used to set up networking infrastructures in business of-
fices, and are also used for personal home computing,
and for connecting to the Internet. Although cables and
wires may provide an inexpensive and fast connection
with a communication network, any device connected to
such communication network by way of wires or cables
must remain stationary or is restricted to movement by
the length of the wire or cable.
[0003] Wireless technology offers mobility of a com-
munication device that wired technology cannot. In a
wireless communication infrastructure, each wireless de-
vice may freely move from one geographic area to an-
other without having the communication disconnected or
interrupted. As wireless services become popular, the
usage thereof will increase. Accordingly, more and more
wireless device will be used in public areas, such as ca-
fes, airports, hotel lobbies, as well as in the office envi-
ronments. Therefore, in order to enhance communication
between mobile devices, it may be important to detect
available mobile devices within a geographic area and
to provide a listing thereof.
[0004] Related prior art documents are WO 0 193 434,
US 6414635, WO 0197466, US2002098852 and US
5838926.

SUMMARY OF THE INVENTION:

[0005] One example of the present invention can in-
clude a method of displaying information related to at
least one device. The method can include the steps of
activating a signal-generated locator, transmitting at

least one first signal from the signal-generated locator,
and receiving at least one second signal at the signal-
generated locator. The method can further include the
steps of processing the at least one second signal with
respect to the at least one first signal, and displaying
information related to at least one device.
[0006] In another example, the present invention can
relate to a signal-generated locator locating at least one
device. The signal-generated locator can have a trans-
mitter configured to transmit at least one first signal, and
a receiver configured to receive at least one second sig-
nal. In addition, the signal-generated locator can have a
first processing unit configured to process the at least
one second signal with respect to the at least one first
signal, and a display unit configured to display informa-
tion processed by the processing unit, wherein the infor-
mation is related to at least one device.
[0007] Furthermore, another example of the present
invention can provide a system for displaying information
related to at least one device. The system can include
an activating means for activating a signal-generated lo-
cator, a transmitting means for transmitting at least one
first signal from the signal-generated locator, and a re-
ceiving mean for receiving at least one second signal at
the signal-generated locator. Also, the system can in-
clude a processing means for processing the at least one
second signal with respect to the at least one first signal,
and a display means for displaying information related
to at least one device.
[0008] According to an aspect of the invention, a meth-
od of displaying information related to at least one device
is provided, said method comprising the steps of:

activating a signal-generated locator;
transmitting at least one first signal from the signal-
generated locator;
receiving at least one second signal at the signal-
generated locator;
processing the at least one second signal with re-
spect to the at least one first signal; and
displaying information related to at least one device.

[0009] Advantageously, the method further comprises
the steps of:

detecting a specified range entered in the signal-
generated locator; and
identifying a default range when the specified range
is not detected.

[0010] Advantageously, the method further comprises
the step of:

determining a distance range with respect to the at
least one device.

[0011] Advantageously, the step of displaying informa-
tion related to at least one device comprises the step of:
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displaying the distance range with respect to the at
least one device.

[0012] Advantageously, the step of transmitting the at
least one first signal comprises the steps of:

transmitting the at least one first signal in short pulses
within a specified range when the specified range is
detected; and
transmitting the at least one first signal in pulses with-
in a default range when the specified range is not
detected.

[0013] Advantageously, the step of receiving the at
least one second signal comprises the step of:

receiving a reflected signal reflected back from the
at least one device.

[0014] Advantageously, the step of processing the at
least one second signal comprises the steps of:

identifying a starting time corresponding to the trans-
mission of the at least one first signal; and
determining a propagation time corresponding to the
at least first signal and corresponding to the at least
second signal.

[0015] Advantageously, the step of determining the
distance range with respect to the at least one device
comprises the step of:

determining the distance range with respect to the
at least one device based on the starting time and
the propagation time.

[0016] Advantageously, the step of transmitting the at
least one first signal comprises the step of:

transmitting at least one message signal in duty cy-
cles at a starting time.

[0017] Advantageously, the step of receiving the at
least one second signal comprises the step of:

receiving at least one acknowledgment signal sent
from the at least one device at a turn-around time.

[0018] Advantageously, the step of processing the at
least one second signal comprises the steps of:

identifying the starting time;
identifying the turn-around time;
determining a processing delay time with respect to
the at least one device; and
determining a total delay time with respect to the at
least one message signal and with respect to the at
least one acknowledgment signal.

[0019] Advantageously, the step ofdetermining the
distance range with respect to the at least one device
comprises the step of:

determining the distance range with respect to the
at least one device based on the starting time, the
turn-around time, the processing delay time and the
total delay time.

[0020] Advantageously, the method further comprises
the steps of:

determining a geographic position with respect to
the at least one device.

[0021] Advantageously, the step of displaying informa-
tion related to the at least one device comprises the step
of:

displaying the geographic position with respect to
the at least one device.

[0022] Advantageously, the method further comprises
the steps of:

determining a location of the signal-generated loca-
tor in relation to a global position; and
determining a surrounding environment within a pre-
determined radius in relation to the location of the
signal-generated locator.

[0023] Advantageously, the step of receiving the at
least one second signal comprises the step of:

receiving a reflected signal reflecting back from the
at least one device.

[0024] Advantageously, the step of processing the at
least one second signal comprises the steps of:

identifying a starting time corresponding to the trans-
mission of the at least one first signal;
determining a propagation time corresponding to the
at least first signal and corresponding to the at least
second signal; and
determining a set of geographic coordinates related
to the location of the at least one device.

[0025] Advantageously, the step of determining the
geographic position with respect to the at least one device
comprises the step of:

determining the geographic position with respect to
the at least one device based on the starting time,
the propagation time and the set of geographic co-
ordinates.

[0026] Advantageously, the step of displaying informa-

3 4 



EP 1 398 913 B1

4

5

10

15

20

25

30

35

40

45

50

55

tion related to the at least one device comprises the step
of:

displaying the geographic position with respect to
the at least one device having a geographic map
overlay.

[0027] According to another aspect of the invention, a
signal-generated locator for locating at least one device
is provided, said signal-generated locator comprising:

a transmitter configured to transmit at least one first
signal;
a receiver configured to receive at least one second
signal;
a first processing unit configured to process the at
least one second signal with respect to the at least
one first signal;
a display unit configured to display information proc-
essed by the processing unit, wherein the informa-
tion is related to at least one device.

[0028] Advantageously, the first processing unit com-
prises:

a second processing unit configured to determine a
distance range with respect to the at least one de-
vice.

[0029] Advantageously, the display unit is configured
to display the distance range with respect to the at least
one device.
[0030] Advantageously, the transmitter is configured
to transmit the at least one first signal within a specified
range when the specified range is detected in the signal-
generated locator, and wherein the transmitter is config-
ured to transmit the at least one first signal within a default
range when the specified range is not detected.
[0031] Advantageously, the transmitter is configured
to transmit the at least one first signal in pulses.
[0032] Advantageously, the receiver is configured to
receive a reflected signal reflected back from the at least
one device.
[0033] Advantageously, the second processing unit is
configured to identify a starting time corresponding to the
transmission of the at least one first signal, and is con-
figured to determined a propagation time corresponding
to the at least first signal and corresponding to the at least
second signal.
[0034] Advantageously, the second processing unit is
configured to determine the distance range based on the
starting time and the propagation time.
[0035] Advantageously, the transmitter is configured
to transmit at least one message signal in duty cycles at
a starting time.
[0036] Advantageously, the receiver is configured to
receive at least one acknowledgement signal sent from
the at least one device at a turn-around time.

[0037] Advantageously, the second processing unit is
configured to identify the starting time and the turn-
around time, and is configured to determine a processing
delay with respect to the at least one device and to de-
termine a total delay time with respect to the at least one
message signal and with respect to the at least one ac-
knowledgment signal.
[0038] Advantageously, the second processing unit is
configured to determine the distance range based on the
starting time, the turn-around time, the processing delay
time and the total delay time.
[0039] Advantageously, the first processing unit com-
prises:

a third processing unit configured to determine a ge-
ographic position with respect to the at least one de-
vice.

[0040] Advantageously, the display unit is configured
to display the geographic position with respect to the at
least one device.
[0041] Advantageously, the signal-generated locator
further comprises:

a geographic position unit configured to determine
a location of the signal-generated locator in relation
to a global position, and configured to determine a
surrounding environment within a predetermined ra-
dius in relation to the location of the signal-generated
locator.

[0042] Advantageously, the receiver is configured to
receive a reflected signal back from the at least one de-
vice.
[0043] Advantageously, the second processing unit is
configured to identify a starting time corresponding to the
transmission of the at least one first signal and is config-
ured to determine a propagation time corresponding to
the at least first signal and corresponding to the at least
second signal.
[0044] Advantageously, the third processing unit is
configured to determine a set of geographic coordinates
related to the location of the at least one device based
on the location, the surrounding environment, and the
distance range.
[0045] Advantageously, the third processing unit is
configured to determine the geographic position based
on the starting time, the propagation time and the set of
geographic coordinates.
[0046] Advantageously, the display unit is configured
to display the geographic position having a geographic
map overlay provided by the geographic position unit.
[0047] According to another aspect of the invention, a
system of displaying information related to at least one
device is provided, said system comprising:

an activating means for activating a signal-generat-
ed locator;
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a transmitting means for transmitting at least one
first signal from the signal-generated locator;
a receiving mean for receiving at least one second
signal at the signal-generated locator;
a processing means for processing the at least one
second signal with respect to the at least one first
signal; and
a display means for displaying information related to
at least one device.

[0048] Advantageously, the system further comprises:

a detecting means for detecting a specified range
entered in the signal-generated locator; and
an identifying means for identifying a default range
when the specified range is not detected.

[0049] Advantageously, the system further comprises:

a first determining means for determining a distance
range with respect to the at least one device.

[0050] Advantageously, the display means displays
the distance range with respect to the at least one device.
[0051] Advantageously, the transmitting means trans-
mits the at least one first signal in pulses within a specified
range when the specified range is detected; and within
a default range when the specified range is not detected.
[0052] Advantageously, the receiving means receives
a reflected signal reflected back from the at least one
device.
[0053] Advantageously, the processing means identi-
fies a starting time corresponding to the transmission of
the at least one first signal; and determines a propagation
time corresponding to the at least first signal and corre-
sponding to the at least second signal.
[0054] Advantageously, the first determining means
determines the distance range with respect to the at least
one device based on the starting time and the propaga-
tion time.
[0055] Advantageously, the transmitting means trans-
mits at least one message signal in duty cycles at a start-
ing time.
[0056] Advantageously, the receiving means receives
the at least one acknowledgment signal sent from the at
least one device at a turn-around time.
[0057] Advantageously, the processing means identi-
fies the starting time and the turn-around time, and de-
termines a processing delay time with respect to the at
least one device, and determines a total delay time with
respect to the at least one message signal and with re-
spect to the at least one acknowledgment signal.
[0058] Advantageously, the first determining means
determines the distance range with respect to the at least
one device based on the starting time, the turn-around
time, the processing delay time and the total delay time.
[0059] Advantageously, the system further comprises:

a second determining means for determining a ge-
ographic position with respect to the at least one de-
vice.

[0060] Advantageously, the displaying means dis-
plays the geographic position with respect to the at least
one device.
[0061] Advantageously, the second determining
means determines a location of the signal-generated lo-
cator in relation to a global position, and determines a
surrounding environment within a predetermined radius
in relation to the location of the signal-generated locator.
[0062] Advantageously, the receiving means receives
a reflected signal reflecting back from the at least one
device.
[0063] Advantageously, the processing means identi-
fies a starting time corresponding to the transmission of
the at least one first signal, determines a propagation
time corresponding to the at least first signal and corre-
sponding to the at least second signal; and determines
a set of geographic coordinates related to the location of
the at least one device.
[0064] Advantageously, the second determining
means determines the geographic position with respect
to the at least one device based on the starting time, the
propagation time and the set of geographic coordinates.
[0065] Advantageously, the displaying means dis-
plays the geographic position with respect to the at least
one device having a geographic map overlay.

BRIEF DESCRIPTION OF THE DRAWINGS:

[0066] For proper understanding of the invention, ref-
erence should be made to the accompanying drawings,
wherein:

Figure 1 illustrates one example of a wireless net-
work configuration;
Figure 2 illustrates another example of a wireless
network configuration;
Figure 3 illustrates a flow chart illustrating one ex-
ample of a method of displaying information related
to at least one device according to the present in-
vention;
Figure 4 illustrates a flow chart illustrating another
example of a method displaying information related
to at least one device according to the present in-
vention;
Figure 5 illustrates a flow chart illustrating another
example of a method displaying information related
to at least one device according to the present in-
vention;
Figure 6 illustrates one example of a hardware con-
figuration for displaying information related to at least
one device according to the present invention;
Figure 7a illustrates one example of a display con-
figuration for displaying information related to at least
one device according to the present invention; and
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Figure 7b illustrates another example of a display
configuration for displaying information related to at
least one device according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT(S):

[0067] Figure 1 illustrates one example of a wireless
network. The wireless network of Figure 1 can be an ad
hoc network 100 having two or more wireless nodes, sta-
tions or devices 101a, 101b, 101c, ... 101n therein (here-
inafter, any reference to device(s) shall also include node
(s) and/or station(s)). The ad hoc network 100 can be
formed on a temporary basis whereby two or more wire-
less devices can recognize each other and can establish
communications with each other. The wireless devices
can be any wireless communication device configured
to communicate with the Internet and having multimedia
capabilities. For example, devices 101a, 101b, 101c, ...
101n can be a smart phone, PDA, a mobile laptop com-
puter, a web-pad, a digital video camera, an automobile
equipped with a wireless communication device, or any
mobile device. Within the ad hoc wireless network 100,
each device can communicate with each other on a peer-
to-peer level.
[0068] Another example of a wireless network is shown
in Figure 2.
Figure 2 provides a wireless infrastructure network 210
containing an Access Point 215 connected with a LAN
205, such as an Ethernet LAN. In addition, the wireless
infrastructure network 210 can contain devices 220a,
220b, 220c, 220d, ...220n. The Access Point 215 is con-
nected to the LAN 205 by wires or cables and can be
formed as part of the wired network infrastructure 205,
having at least one service provider 200. One function
of the Access Point 215 can be a bridge or a connection
between the wireless network 210 and the wired network
205. Accordingly, all communications between the de-
vices 220a, 220b, 220c, 220d, ...220n or between the
devices and the wired network 205 can go through Ac-
cess Point 215.
[0069] The examples of wireless networks as illustrat-
ed in Figures 1 and 2 can use wireless technologies such
as IEEE 802. 11, BLUETOOTH™, UWB, etc.
[0070] Figure 3 illustrates one example of a method of
displaying information related to one or more wireless
device(s) pursuant to the present invention. Specifically,
Figure 3 illustrates one example of a method of displaying
distance range information of one or more wireless de-
vice(s). The method of the present example can be im-
plemented in hardware, or software, or a combination of
both hardware and software.
[0071] As mentioned above, a wireless network con-
figuration can contain two or more wireless devices there-
in. The wireless devices within a wireless network can
communicate with each other or communicate with a
wired network without being physically connected to
wires or cables. In order to identify and list the available

wireless devices for communication therewith, Figure 3
of the present example illustrates one example of using
signal-generated distance range information to identify
and list available devices within a geographic area.
[0072] When a user having a wireless device enters a
geographic area, the user can activate UWB device lo-
cator within the wireless device to commence identifica-
tion and listing of available devices. This step of activating
is provided in step 300 of Figure 3. The UWB device
locator can be integrated with any wireless device and
can be, for example, a module within the wireless device.
The module can be switched on or off. By activating the
UWB device locator, the feature of detecting and listing
available devices is switch to active mode.
[0073] Once the UWB device locator is activated, the
device locator within the detecting wireless device can
request the user to enter a specified distance range at
step 305. If no user-defined distance range is provided,
then the UWB device locator can identify a predeter-
mined default distance range at step 310. The predeter-
mined default distance range can be preprogrammed
within the UWB device locator and stored in memory. In
other words, the UWB device locator of the present ex-
ample can provide the user with the option of either en-
tering a specified distance range or using the default dis-
tance range to detect the available device. For instance,
suppose an user knows he only wants to identify available
devices within a distance range of 10 meters, the user
can enter 10 meters when prompted with the request.
On the other hand, if the user does not have a preference,
then the user can provide no information when the UWB
device locator requests for an entry, and thereby the de-
fault distance range can be used. It is noted UWB device
locator can accept user-defined distance ranges less or
equal to the default distance range.
[0074] Once the distance range is determined or iden-
tified, whether it is the user-defined distance range or the
default distance range, the UWB device locator can
transmit UWB signals within the distance range at step
315. The UWB device locator can transmit UWB signals
in unidirectional mode or omni-directional mode. In ad-
dition, the UWB device locator can transmit UWB signals
in short pulses with short duty cycles. Suppose for ex-
ample the distance range is 10 meters. Thus, the UWB
device locator can transmit short pulses within a 10 me-
ters distance range.
[0075] Figure 3 further shows the step of receiving re-
flected UWB signals at step 320. After the transmission
of UWB signals, either uni-directionally or omni-direction-
ally, the transmitted UWB signals can come into contact
with one or more devices within the distance range, and
thereafter the signals can reflect back to the UWB device
locator where the reflected signals can be received by
the receiver within the wireless device.
[0076] The UWB device locator can monitor and reg-
ister the timing of the transmission of the signals as well
as the timing of the propagation of the signals. For ex-
ample, the UWB device locator can monitor and record
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the time each signal is transmitted. Once the transmitted
signals are reflected back and received by the receiver,
the UWB device locator can monitor and record the time
each signal is received. Based on this information, the
UWB device locator can measure the total time duration
for a signal to travel from a transmitter of the UWB device
locator to another device, and to reflect back and received
by the receiver.
[0077] Based on this information and other factors,
such as propagation delay, the direction and angle of the
signal transmission, the speed at which the signal travels
compared to the speed at which light travels, etc., the
UWB device locator can process the information in a
range processor to determine the distance range of one
or more available device(s) at step 330. Once the dis-
tance range of other wireless devices are determined,
the UWB device locator can display such information on
a display to the user.
[0078] For instance, a user can enter a specific range
of 20 meters after activating the UWB device locator.
Thereafter, the device locator can begin to transmit UWB
signals. Concurrently, the UWB device locator monitors
and records the time of each transmission, records the
direction and angle of the signal transmission, and mon-
itors the time when the signals are reflected back. This
information along with other factors can be processed
through a range processor and the distance range of
each available device within the detecting coverage area
can be determined and displayed to the user.
[0079] Figure 4 illustrates another example of a meth-
od of displaying information related to one or more wire-
less device(s) pursuant to the present invention. In par-
ticular, Figure 4 illustrates another example of a method
of displaying distance range information of one or more
available device(s). The method of the present example
can be implemented in hardware, or software, or a com-
bination of both hardware and software.
[0080] An UWB device locator can be activated at step
400. Activating the UWB device locator can switch on
the device locator to initiate the features of detecting and
displaying available wireless devices. As mentioned
above with respect to Figure 3, the UWB device locator
can be integrated with any wireless device, and can be,
for example a separate module within a wireless device.
[0081] Once the UWB device locator is activated, the
device locator can send one or more range message
signal(s) to one or more wireless device(s) at step 405.
The one or more range message signal(s) can be sent
out from a transmitter within the wireless device. In ad-
dition, the range message signal(s) can be transmitted
in short duty cycles at a starting time T, such as T = 0.
Similar to the example above, the transmission of the
range message signals can be unidirectional or omni-
directional.
[0082] After sending the range message signal(s), one
or more available wireless device(s) can receive the
range message signal(s) at a time T1. for example, can
be the sum of time T, the time of the processing delay

∆P, and the time of the first propagation delay ∆T1. Thus,
one of the available wireless devices can receive the
range message signal at time T1, and can be represented
as follows:

[0083] Once the available wireless device receives the
range message signal(s), the available wireless device
can process the received range message at step 415.
The available wireless device at the juncture can deter-
mine whether or not to establish communication with the
originating device locator. Or the available wireless de-
vice can automatically response and attempt to establish
communication with the originating device locator.
Thereafter, the available wireless device can send a
range message acknowledgement signal to the originat-
ing device locator at step 420. The range message ac-
knowledgement signal can contain various information
about the available device, such as the type of the device,
protocol information, job queue information, etc. The
available wireless device can send the range message
acknowledgement signal at time T2. T2 for example, can
be the sum of time T, the time of the processing delay
∆P, the time of the first propagation delay ∆T1, and the
turn-around time ∆TA. The turn-around time ∆TA can rep-
resent the period of time from the time the available wire-
less device receives the range message signal to the
time said available wireless device transmits the range
message acknowledgement signal. Accordingly, time T2
can be represented as the following equation.

[0084] At time T2, a range message acknowledgement
signal can be sent from an available wireless device to
the originating UWB device locator. After the range mes-
sage acknowledgement signal reaches the originating
UWB device locator, the range message acknowledge-
ment signal can be received by the receiver at step 425
of Figure 4. Once the range message acknowledgment
signal is received, the originating UWB device locator
can determine a total time TTotal. The total time TTotal can
be the sum of time T2 and the second propagation time
delay ∆T2. Accordingly, the total time TTotal can be rep-
resented by the following equation.

[0085] Based on the total time TTotal, the information
embedded within the range message acknowledgement
signal, and other factors such as device related delays,
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the originating UWB device locator can determine the
distance range of the available wireless device, and dis-
play or list the information on a display at step 435 for
the user.
[0086] One embodiment of the above example can be
embodied in an environment such as a hotel environ-
ment. The hotel environment of this example can be con-
figured to have a wireless network infrastructure similar
to the wireless network infrastructure as shown in Figure
2. The wireless network infrastructure can, for example,
be in a lobby of a hotel, and can contain an Access Point.
The Access Point can be connected to a wired LAN, such
as an Ethernet LAN. Suppose for example, a user having
a mobile wireless device such as a PDA with a UWB
device locator system incorporated therein enters the
lobby of the hotel and desires to have access to a printer.
Therefore, the user can activate the UWB device locator
module in the PDA, which turns on the UWB locator sys-
tem. Once the UWB device locator system is activated,
the PDA can commence to transmit pulses of UWB range
message signals in short duty cycles covering a specified
range area.
[0087] Thereafter, the printer within the hotel lobby re-
ceives the range message signal sent by the user’s PDA
and automatically responds back by sending a range
message acknowledgment signal embedded with vari-
ous information such as the type of the printer, the printer
queue, the data rate, etc. The user’s PDA receives such
acknowledgement signal and processes the acknowl-
edgment signal to determine the distance range of the
printer and data rates based in part on the total time TTotal
and other related information. Upon determining the dis-
tance range of the printer, the present embodiment can
display the printer along with a list of other detected de-
vices within the lobby of the hotel for the user.
[0088] Figure 5 illustrates another example of a meth-
od of displaying information related to one or more wire-
less device(s) pursuant to the present invention. In par-
ticular, Figure 5 illustrates one example of a method of
displaying geographic position information of one or more
available device(s). The method of the present example
can be implemented in hardware, or software, or a com-
bination of both hardware and software.
[0089] The UWB device locator can be activated at
step 500 of Figure 5. The UWB device locator of the
present example can also be integrated with any wireless
device, and therefore can be a separate module within
a wireless device. In this example, when an UWB device
locator is activated at step 500, the geographic position
locator can be automatically switched on. In the alterna-
tive, the UWB device locator can, in another example,
provide the user with the option to choose between a
distance range detection mode or a geographic position
detection mode. Whether the geographic position locator
is automatically switched on or is selected by the user,
the geographic position locator can determine the sur-
rounding environment in relation to the detecting device
at step 505. In other words, when the geographic position

locator is activated, the geographic position locator can
determine the geographic area surrounding the detecting
device through geographic position unit or other position-
ing systems such as Global Positioning Systems. Sup-
pose for example a user with a wireless device enters a
coffee shop in a downtown area of Washington, D.C.
Upon entering the coffee shop, the user activates the
geographic position locator and selects the geographic
position detection mode. The activation and selection of
the geographic position locator accesses the geographic
position unit wherein the geographic position unit deter-
mines that the surrounding environment of the user’s
wireless device is within the geographic vicinity of 17th

Street and L Street in downtown Washington, D.C. Once
the surrounding geographic area of the detecting wire-
less device is determined, the geographic position locator
can display a geographic map overlay of the area sur-
round 17th Street and L Street. This implementation, of
course, can be applicable to any geographic location.
[0090] Next, the geographic position locator of the
present example can determine it’s own position in rela-
tion to the immediate surrounding environment at step
510. In other words, and continuing with the example
above, the geographic position locator can detect the sur-
rounding geographic environment within the coffee shop
in relation to its own position therein. Therefore, the ge-
ographic position locator can for example transmit initial
UWB detecting signals to detect the interior design or
interior layout of the coffee shop. In an alternative exam-
ple, the geographic position locator can establish com-
munication with a Master device within the coffee shop
such as an Access Point wherein the Master device can
provide the interior design or interior layout instantly.
[0091] After determining the immediate surrounding
geographic area in relation to its own position, the geo-
graphic position locator can commence the steps of de-
termining the distance range of available wireless devic-
es at step 530 by way of the examples mentioned above
with respect to Figure 3 and Figure 4. The steps of de-
termining the distance range can include step 515 of
transmitting UWB signals within the surrounding environ-
ment, step 520 of receiving the reflected signals, step
525 of measuring the total time propagation time, etc.
[0092] Once the geographic position locator has iden-
tified the available wireless devices and has also deter-
mined the distance range of each available wireless de-
vices in relation to its own position, the geographic posi-
tion locator thereafter determines the coordinates of each
available wireless device at step 535 based information
such as the distance range information, the surrounding
geographic environment information, the global geo-
graphic positioning information, etc.
[0093] Having determined the necessary information
with respect to the geographic position of each available
wireless device, the geographic position locator can dis-
play the geographic location of each available device on
a display at step 540. In other words, the user can be
provide with a display showing a geographic map overlay
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of the coffee shop, and indicated on the map overlay are
the geographic positions of the available wireless devices
within the coffee shop in relation to the user’s own posi-
tion therein.
[0094] Figure 6 illustrates one example of a hardware
configuration that can detect, identify and display a list
of available devices, in accordance with the present in-
vention. In addition, the hardware configuration of Figure
6 can be in an integrated, modular and single chip solu-
tion, and therefore can be embodied on a semiconductor
substrate, such as silicon. Alternatively, the hardware
configuration of Figure 6 can be a plurality of discrete
components on a circuit board. The configuration can
also be implemented as a general purpose device con-
figured to implement the invention with software.
[0095] Figure 6 illustrates a signal-generated locator
600 configured to determine the distance range and/or
determine the geographic position of available wireless
devices, and displaying such information. The signal-
generated locator 600 contains a receiver 605 and a
transmitter 610. The transmitter 610 can transmit electro-
magnetic signals as well as various other signals such
as UWB signals. The transmitter 610 can transmit UWB
signals in short pulses in short duty cycles. In the alter-
native, the receiver 605 can receive electro-magnetic sig-
nals as well as various other signals such as UWB sig-
nals.
[0096] Furthermore, the signal-generated locator 600
can include a geographic position unit 615 and a memory
635. The geographic position unit 615 can assist in the
determination of global positioning in relation to the sig-
nal-generated locator 600. In other words, the geograph-
ic position unit 615 can assist in determining the sur-
rounding geographic area of the signal-generated locator
600. Furthermore, the memory 635 can store information
such as geographic maps, algorithms to determine dis-
tance range and coordinates, default values and look-up
table, etc.
[0097] Figure 6 also shows a processing unit 620, a
range processing unit 625 and a geographic processing
unit 630. It is noted that although the range processing
unit 625 and the geographic processing unit 630 are
shown to be within the processing unit 620, the range
processing unit 625 and the geographic processing unit
630 can be separate and distinct processing units from
the processing unit 620.
[0098] Therefore, the processing unit 620 can be the
main processing unit and can process functions outside
the realms of the range processing unit 625 and outside
the realms of geographic processing unit 630, such as
detecting a specified range or identifying a default range
when the specified range is not detected, and etc. The
range processing unit 625 can therefore perform all the
functions and tasks related to the determining of the dis-
tance range of the available wireless devices. For in-
stance, the range processing unit 625 can measure or
calculate the period of time period from the time UWB
signal is transmitted to the time the UWB signal is re-

ceived. Similarly, the geographic processing unit 630 can
perform all the functions and tasks related to the deter-
mining of the geographic position of the available wire-
less devices. These processing functions can include de-
termining the geographic coordinates of the available
wireless devices within the surrounding geographic en-
vironment of the signal-generated locator 600.
[0099] Furthermore, the example Figure 6 includes a
display 640. The display 640 can be a plasma display, a
LCD display or various other types of display for display-
ing multimedia information.
[0100] Figures 7a and 7b illustrates two examples of
the display format in accordance with the present inven-
tion. Figure 7a illustrates an example of a display format
700 showing the distance range and the data rates of
each detected wireless device. In addition, Figure 7b il-
lustrates another example of a display format 720 show-
ing the geographic positions and the data rates of each
detected wireless device with a geographic area.
[0101] Main display area 710 of Figure 7a can repre-
sent a main portion of the display 700 and can be used
to display information related to a separate task running
in tandem with the UWB device locator. For example, the
main display area 710 can display a WWW web page if
the user has accessed the Internet. In another example,
the main display area 710 can display multimedia infor-
mation from an e-mail received by the user.
[0102] Furthermore, display 700 of Figure 7a can con-
tain a listing display area 705. The listing display area
705 can display a list of the detected wireless devices.
Within the listing display area 705, information such as
the identification of the devices, the distance range of the
devices in relation to its own position, and the data rates
of each device can be provided. Also, the listing display
area 705 can display the specified range if it was entered
by the user and/or the default range if the specified range
was not detected.
[0103] As mentioned above, Figure 7b illustrates an-
other example of a display 720 showing the geographic
positions and the data rates of each detected wireless
device with a geographic area.
[0104] The display of 720 of Figure 7b can contain a
main display area 730. The main display area 703 can
display information related to separate task running in
tandem with the UWB device locator, or the main display
area 703 can display information with respect to the UWB
device locator in a vector format or in a map overlay for-
mat, or a combination of both. For example, the main
display area 730 can display a WWW web page if the
user has accessed the Internet. In another example, the
main display area 730 can display multimedia information
from an e-mail received by the user. In the alternative,
the main display area 730 can display each and every
detected device in relation to the locator’s position. In
other words, the main display area 730 can provide a
map overlay of the surrounding geographic area and can
indicate on the map-overly the position of each detected
device within the surrounding geographic area. Further-
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more, the main display area 730 can provide pointers
indicating the geographic location of each device in a
vector format.
[0105] Furthermore, the display 720 can include a list-
ing display area 725. Similar to the listing display area
725 of Figure 7a, the listing display area 725 of Figure
7b can display a list of the detected wireless devices.
Within the listing device area 725, information such as
the identification of the devices, the distance range of the
devices in relation to its own position, the coordinates of
the device, and the data rates of each device can be
provided. Also, listing device area 725 can display the
specified range if it was entered by the user and/or the
default range if the specified range was not detected.
[0106] As for display area 715 and display area 735 of
Figures 7a and 7b respectively, these display areas 715
and 735 can display icons and/or tools for accessing spe-
cific applications or functions. These icons can either be
related to the UWB signal-generated device locator or
can be separate application modules unrelated to the
device locator. For example, a user can access the e-
mail feature by actuating the mail envelope icon, or the
user can actuate the house icon to establish a connection
with the Internet and access a home page.
[0107] One having ordinary skill in the art will readily
understand that the invention as discussed above may
be practiced with steps in a different order, and/or with
hardware elements in configurations which are different
than those which are disclosed. Therefore, although the
invention has been described based upon these pre-
ferred embodiments, it would be apparent to those of skill
in the art that certain modifications, variations, and alter-
native constructions would be apparent, while remaining
within the scope of the invention. In order to determine
the metes and bounds of the invention, therefore, refer-
ence should be made to the appended claims.

Claims

1. A method of displaying information related to at least
one device (101a, 101b, 101c, 101n, 220a, 220b,
220c, 220d, 220n), said method comprising the steps
of:

activating a signal-generated locator (600);
transmitting at least one first signal from the sig-
nal-generated locator;
and receiving at least one second signal at the
signal-generated locator; characterised in that
the at least one second signal is reflected by the
at least one device;
processing the at least one second signal re-
flected by the at least one device with respect
to the at least one first signal; and
displaying information related to the at least one
device.

2. The method of claim 1, further comprising the steps
of:

detecting a specified range entered in the signal-
generated locator; and
identifying a default range when the specified
range is not detected.

3. The method of claim 1, further comprising the step of:

determining a distance range with respect to the
at least one device.

4. The method of claim 3, wherein the step of displaying
information related to at least one device comprises
the step of:

displaying the distance range with respect to the
at least one device.

5. A system of displaying information related to at least
one device (101a, 101b, 101c, 101n, 220a, 220b,
220c, 220d, 220n), said system comprising:

an activating means for activating a signal-gen-
erated locator (600);
a transmitting means for transmitting at least one
first signal from the signal-generated locator;
a receiving mean for receiving at least one sec-
ond signal at the signal-generated locator, char-
acterised in that, the at least one second signal
is reflected by the at least one device;
a processing means for processing the at least
one second signal reflected by the at least one
device with respect to the at least one first signal;
and
a display means for displaying information relat-
ed to the at least one device.

6. The system of claim 5, further comprising:

a detecting means for detecting a specified
range entered in the signal-generated locator;
and
an identifying means for identifying a default
range when the specified range is not detected.

7. The system of claim 5, further comprising:

a first determining means for determining a dis-
tance range with respect to the at least one de-
vice.

8. The system of claim 7, wherein the display means
displays the distance range with respect to the at
least one device.

9. The system of claim 5, wherein the transmitting
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means comprises a transmitter (610) configured to
transmit the at least one first signal, the receiving
means comprises a receiver (605) configured to re-
ceive the at least one second signal, the processing
means comprises a first processing unit (620) con-
figured to process the at least one second signal with
respect to the at least one first signal, and the display
means comprises a display unit (640) configured to
display information processed by the first processing
unit, wherein the information is related to the at least
one device.

10. The system of claim 9, wherein the first processing
unit comprises a second processing unit (625) con-
figured to determine a distance range with respect
to the at least one device.

11. The system of claim 10, wherein the display unit is
configured to display the distance range with respect
to the at least one device.

12. The system of claim 11, wherein the transmitter is
configured to transmit the at least one first signal
within a specified range when the specified range is
detected in the signal-generated locator, and where-
in the transmitter is configured to transmit the at least
one first signal within a default range when the spec-
ified range is not detected.

Patentansprüche

1. Verfahren zum Anzeigen von wenigstens eine Ein-
richtung (101 a, 101b, 101c, 101 n, 220a, 220b, 220c,
220d, 220n) betreffende Informationen wobei das
Verfahren die Schritte umfasst:

- Aktivieren eines signalgenerierten Positions-
gebers (600),
- Senden wenigstens eines ersten Signals von
dem signalgenerierten Positionsgeber, und
- Empfangen wenigstens eines zweiten Signals
in dem signalgenerierten Positionsgeber, da-
durch gekennzeichnet, dass das wenigstens
eine zweite Signal durch die wenigstens eine
Einrichtung reflektiert wird,
- Verarbeiten des wenigstens einen durch die
wenigstens eine Einrichtung reflektierten zwei-
ten Signals bezogen auf das wenigstens eine
erste Signal, und
- Anzeigen von die wenigstens eine Einrichtung
betreffende Informationen.

2. Verfahren nach Anspruch 1,
das ferner die Schritte umfasst:

- Erfassen eines in den signalgenerierten Posi-
tionsgeber eingegebenen spezifizierten Be-

reichs, und
- Ermitteln eines voreingestellten Bereichs,
wenn der spezifizierte Bereich nicht erfasst wird.

3. Verfahren nach Anspruch 1,
das ferner den Schritt umfasst:

- Bestimmen eines Entfernungsbereichs bezo-
gen auf die wenigstens eine Einrichtung.

4. Verfahren nach Anspruch 3,
wobei der Schritt des Anzeigens von wenigstens ei-
ne Einrichtung betreffende Informationen den Schritt
umfasst:

- Anzeigen des Entfernungsbereichs bezogen
auf die wenigstens eine Einrichtung.

5. System zum Anzeigen von wenigstens eine Einrich-
tung (101 a, 101 b, 101 c, 101 n, 220a, 220b, 220c,
220d, 220n) betreffende Informationen, wobei das
System umfasst:

- eine Aktivierungseinrichtung zum Aktivieren ei-
nes signalgenerierten Positionsgebers (600),
- eine Sendeeinrichtung zum Senden wenig-
stens eines ersten Signals von dem signalge-
nerierten Positionsgeber,
- eine Empfangseinrichtung zum Empfangen
wenigstens eines zweiten Signals in dem signal-
generierten Positionsgeber, dadurch gekenn-
zeichnet, dass das wenigstens eine zweite Si-
gnal durch die wenigstens eine Einrichtung re-
flektiert wird,
- eine Verarbeitungseinrichtung zum Verarbei-
ten des wenigstens einen durch die wenigstens
eine Einrichtung reflektierten zweiten Signals
bezogen auf das wenigstens eine erste Signal,
und
- eine Anzeigeeinrichtung zum Anzeigen von die
wenigstens eine Einrichtung betreffende Infor-
mationen.

6. System nach Anspruch 5,
das ferner umfasst:

- eine Erfassungseinrichtung zum Erfassen ei-
nes in den signalgenerierten Positionsgeber
eingegebenen spezifizierten Bereichs, und
- eine Ermittlungseinrichtung zum Ermitteln ei-
nes voreingestellten Bereichs, wenn der spezi-
fizierte Bereich nicht erfasst wird.

7. System nach Anspruch 5,
das ferner umfasst:

- eine erste Bestimmungseinrichtung zum Be-
stimmen eines Entfernungsbereichs bezogen
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auf die wenigstens eine Einrichtung.

8. System nach Anspruch 7,
wobei die Anzeigeeinrichtung den Entfernungsbe-
reich bezogen auf die wenigstens eine Einrichtung
anzeigt.

9. System nach Anspruch 5,
wobei die Sendeeinrichtung einen Sender (610) um-
fasst, der dafür konfiguriert ist, das wenigstens eine
erste Signal zu senden, die Empfangseinrichtung ei-
nen Empfänger (605) umfasst, der dafür konfiguriert
ist, das wenigstens eine zweite Signal zu empfan-
gen, die Verarbeitungseinrichtung eine erste Verar-
beitungseinheit (620) umfasst, die dafür konfiguriert
ist, das wenigstens eine zweite Signal bezogen auf
das wenigstens eine erste Signal zu verarbeiten, und
die Anzeigeeinrichtung eine Anzeigeeinheit (640)
umfasst, die dafür konfiguriert ist, von der ersten Ver-
arbeitungseinheit verarbeitete Informationen anzu-
zeigen, wobei die Informationen die wenigstens eine
Einrichtung betreffen.

10. System nach Anspruch 9,
wobei die erste Verarbeitungseinheit eine zweite
Verarbeitungseinheit (625) umfasst, die dafür konfi-
guriert ist, einen Entfernungsbereich bezogen auf
die wenigstens eine Einrichtung zu bestimmen.

11. System nach Anspruch 10,
wobei die Anzeigeeinheit dafür konfiguriert ist, den
Entfernungsbereich bezogen auf die wenigstens ei-
ne Einrichtung anzuzeigen.

12. System nach Anspruch 11,
wobei der Sender dafür konfiguriert ist, das wenig-
stens eine erste Signal innerhalb eines spezifizierten
Bereichs zu senden, wenn der spezifizierte Bereich
in dem signalgenerierten Positionsgeber erfasst
wird, und wobei der Sender dafür konfiguriert ist, das
wenigstens eine erste Signal innerhalb eines vorein-
gestellten Bereichs zu senden, wenn der spezifizier-
te Bereich nicht erfasst wird.

Revendications

1. Procédé d’affichage d’une information se rapportant
à au moins un dispositif (101 a, 101 b, 101c, 101 n,
220a, 220b, 220c, 220d, 220n), ledit procédé com-
prenant les étapes de :

activation d’un localisateur généré par des si-
gnaux (600) ;
transmission d’au moins un premier signal du
localisateur généré par des signaux ; et
réception d’au moins un deuxième signal au ni-
veau du localisateur généré par des signaux,

caractérisé en ce que l’au moins un deuxième
signal est réfléchi par l’au moins un dispositif;
traitement de l’au moins un deuxième signal ré-
fléchi par l’au moins un dispositif par rapport à
l’au moins un premier signal ; et
affichage d’une information se rapportant à l’au
moins un dispositif.

2. Procédé selon la revendication 1, comprenant en
outre les étapes de :

détection d’une plage spécifiée entrée dans le
localisateur généré par des signaux ; et
identification d’une plage par défaut lorsque la
plage spécifiée n’est pas détectée.

3. Procédé selon la revendication 1, comprenant en
outre l’étape de :

détermination d’une plage de distance par rap-
port à l’au moins un dispositif.

4. Procédé selon la revendication 3, dans lequel l’étape
d’affichage d’une information se rapportant à au
moins un dispositif comprend l’étape de :

affichage de la plage de distance par rapport à
l’au moins un dispositif.

5. Système d’affichage d’une information se rapportant
à au moins un dispositif (101 a, 101 b, 101 c, 101 n,
220a, 220b, 220c, 220d, 220n), ledit système
comprenant :

un moyen d’activation pour activer un localisa-
teur généré par des signaux (600) ;
un moyen de transmission pour transmettre au
moins un premier signal du localisateur généré
par des signaux ;
un moyen de réception pour recevoir au moins
un deuxième signal au niveau du localisateur
généré par des signaux, caractérisé en ce que
l’au moins un deuxième signal est réfléchi par
l’au moins un dispositif;
un moyen de traitement pour traiter l’au moins
un deuxième signal réfléchi par l’au moins un
dispositif par rapport à l’au moins un premier
signal ; et
un moyen d’affichage pour afficher une informa-
tion se rapportant à l’au moins un dispositif.

6. Système selon la revendication 5, comprenant en
outre :

un moyen de détection pour détecter une plage
spécifiée entrée dans le localisateur généré par
des signaux ; et
un moyen d’identification pour identifier une pla-
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ge par défaut lorsque la plage spécifiée n’est
pas détectée.

7. Système selon la revendication 5, comprenant en
outre :

un premier moyen de détermination pour déter-
miner une plage de distance par rapport à l’au
moins un dispositif.

8. Système selon la revendication 7, dans lequel le
moyen d’affichage affiche la plage de distance par
rapport à l’au moins un dispositif.

9. Système selon la revendication 5, dans lequel le
moyen de transmission comprend un émetteur (610)
configuré pour transmettre l’au moins un premier si-
gnal, le moyen de réception comprend un récepteur
(605) configuré pour recevoir l’au moins un deuxiè-
me signal, le moyen de traitement comprend une
première unité de traitement (620) configurée pour
traiter l’au moins un deuxième signal par rapport à
l’au moins un premier signal, et le moyen d’affichage
comprend une unité d’affichage (640) configurée
pour afficher une information traitée par la première
unité de traitement, dans lequel l’information se rap-
porte à l’au moins un dispositif.

10. Système selon la revendication 9, dans lequel la pre-
mière unité de traitement comprend une deuxième
unité de traitement (625) configurée pour déterminer
une plage de distance par rapport à l’au moins un
dispositif.

11. Système selon la revendication 10, dans lequel l’uni-
té d’affichage est configurée pour afficher la plage
de distance par rapport à l’au moins un dispositif.

12. Système selon la revendication 11, dans lequel
l’émetteur est configuré pour transmettre l’au moins
un premier signal à l’intérieur d’une plage spécifiée
lorsque la plage spécifiée est détectée dans le loca-
lisateur généré par des signaux, et dans lequel
l’émetteur est configuré pour transmettre l’au moins
un premier signal à l’intérieur d’une plage par défaut
lorsque la plage spécifiée n’est pas détectée.
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