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METHOD AND APPARATUS FOR IDENTIFICATION OF LOCAL BEACON

SYSTEMS

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a method and a mobile

device for low power identification of local beacon

systems used for determining the position of the mobile

device. The present invention is especially useful when

the mobile device is in an indoor environment.

DESCRIPTION OF RELATED ART

A common feature in today's modern mobile devices is that

they are able to determine their geographic position. For

outdoor use there are several technologies that may be used

in order to determine the position of a wireless communica

tion device such as the mobile device. The use of Global

Positioning System (GPS) is one technology that may be used

to identify the position of a mobile device all over the

world. However, the use of GPS in a mobile device increases

the power consumption of the mobile device which is a sig

nificant drawback. To overcome this problem Assisted GPS

(A-GPS) may be used. A-GPS uses the fact that the mobile

device is already connected to land-based network stations

in order to incorporate better and more efficient position

ing determination in the mobile devices.

However, during time periods when the mobile device

an indoor environment none of the above technologies



very useful, since a roof often blocks the signals from the

satellites. To this end it will be more and more common to

place beacon systems in public buildings, such as airports,

shopping malls etc. Such beacon system for indoor position-

ing of mobile devices may be based on a wireless communica

tion system such as Wi-Fi, Bluetooth or ultra-wideband. The

same basic problem as for GPS also applies to this indoor

solution, i.e. the search of beacons in the indoor environ

ment will increase the power consumption of the mobile de-

vice, which is a known tradeoff in order to be able to get

its position.

Another problem is that the mobile will not only search for

beacons in the indoor environment, but also all other de-

vices having the same wireless communication system, such

as Bluetooth. With other words, not only will the device

consume excessive power during the search of beacons but

also for other devices such as headsets, other mobile de

vices etc.

Thus there is a need for a method and a device with which

the indoor positioning problem can be solved without exces

sive power consumption.

SUMMARY OF THE INVENTION

Hence, it is an object of the present invention to overcome

the above-identified deficiencies related to the prior art

and create a mobile device and a method therefore that is

able to substantially reduce the power consumption while

determining its position.



According to a first aspect of the present invention this

object is fulfilled by a method in a mobile device for low

power identification of beacon transmitters in a wireless

communication network, which are used for determining the

position of the mobile device in an indoor environment. In

a first step the mobile device is set in a positioning

mode, in which it receives an identification signal from

at least one beacon transmitter. Thereafter the mobile de

vice requests that the beacon transmitters that are within

the range of the mobile device send data pertaining to

their position in order to determine the position of the

mobile device by performing calculations based on such da

ta .

I another embodiment of the method the identification sig

nal identifies the beacon transmitter as a positioning de

termining beacon transmitter.

In yet another embodiment of the method the mobile device

communicates with the positioning determining beacon trans

mitter via Bluetooth, which positioning determining beacon

transmitter is classified as a unique Class of Device.

In a further embodiment of the method the mobile device

communicates with the positioning determining beacon trans

mitter via Wi-Fi, which positioning determining beacon

transmitter is classified as having a positioning service.

In yet another embodiment of the method the calculation is

based on range measurements performed by the mobile device.



In another embodiment of the method,- the received identifi

cation signal comprises identity information about the bea

con transmitter that sent the identification signal and the

calculation is based on data received by the mobile device

from a local or remote database comprising positioning data

about the identified beacon transmitter.

According to a second aspect of the present invention this

object is fulfilled by a mobile device for low power iden-

tification of beacon transmitters in a wireless communica

tion network, which are used for determining the position

of said mobile device in an indoor environment. The mobile

device is configured to execute the following steps. In a

first step the mobile device is set in a positioning mode

in which it receives an identification signal from at least

one beacon transmitter. Thereafter the mobile device re

quests the beacon transmitters that are within the range of

the mobile device to send data pertaining to their position

and then determines its position by performing calcula-

tions based on such data.

In a another embodiment the mobile device is configured to

communicate with the posit ioninq determining beacon trans

mitter via Bluetooth, said positioning determining beacon

transmitter being classified as a unique Class of Device.

In a further embodiment the mobile device is configured to

communicate with the positioning determining beacon trans

mitter via Wi-Fi, said positioning determining beacon

transmitter being classified as having a positioning ser

vice .



In yet another embodiment the mobile device is configured

to perform range measurements on which the calculations are

based .

In another embodiment the mobile device is configured to

receive the identification signal further comprising iden

tity information about the beacon transmitter that sent the

identification signal and that the calculations are based

on data received by the mobile device from a local or re

mote database comprising positioning data about the identi

fied beacon transmitter.

Thus according to the present invention there is a power

efficient method for determining the indoor position of a

mobile device. There are many situations in which such in

formation about the position is useful. This information

may be useful to determine when and where an airport ter

minal is crowed or at which positions in shopping malls ad-

vertisements are best placed.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described in more detail

in relation to the enclosed drawings, in which:

Figure 1 schematically shows a mobile device according

to the present invention,

Figure 2 illustrates an indoor environment, in which the

mobile device is searching for and identifying beacons,



Figure 3 is a flow chart showing the steps of the method

according to the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

In the description of the present invention it will be re

ferred to beacon systems or wireless communication systems

which may be used interchangeable and may be systems such

as Wi-Fi or a wireless local area network (WLAN), Blu

etooth, an ultra-wideband (UWB) or the like. Thus, in con

text of the present invention the type of wireless communi

cation system used is not of importance, but instead that

there is such a system present and that the mobile device

is capable of connecting to and exchanging information

through such a wireless communication system.

A mobile device according to the present invention will

now be described in relation to a cellular telephone, which

is a preferred variation of the invention. However, the

portable communication device can also be another type of

device, like a cordless telephone, a communication module,

a PDA or a lap top computer or any other type of portable

device communicating with radio waves.

Figure 1 schematically shows a front view of a cellular

telephone 2 according to an embodiment of the present in

vention. The telephone 2 includes input/output devices such

a number of keys 10 on a keypad provided below a display

12, a loud speaker 14 and a microphone 16. These are all

common features for a portable communication device and are

well known by a person skilled in the art and are therefore

not described in detail. It might be such a cellular tele-



phone that is provided with capabilities to communicate

with an indoor beacon system.

In figure 2 reference numeral 22 depicts an indoor environ-

ment in which the position of the mobile device 2 is to be

determined. Even though only one mobile device 2 is shown

in figure 2 it should be understood that a typical indoor

environment contains a large number of mobile devices, but

these are not shown in figure 2 due to clarity. Such an in—

door environment may be an airport, a shopping mail, large

department stores etc. According to the present invention

such an indoor environment is provided with a beacon sys

tem, with which help the position of the mobile device 2

may be determined. In the indoor environment of figure 2

three beacon transmitters 20 are shown. However, it should

be understood that the number of beacon transmitters will

vary depending on the size and layout of the building and

also of course depending on the type of wireless communica

tion system used. In the indoor environment of figure 2 al-

so a local database 24 with positioning information is de

picted. It should be understood that such a database also

may be a remote database to which mobile device may con

nect.

The general inventive concept of the present invention is

to reduce the power during the search of beacon transmit

ters 20 by reducing the search options when the mobile de

vice 2 is set to communicate with the wireless communica

tion system of the beacon transmitters 20. This may be il-

lustrated with the following example. If the mobile device

2 is turned into a positioning mode, for instance by enabl

ing Bluetooth, the mobile device 2 will normally search for

all Bluetooth devices in its surrounding. However, by set

ting the mobile device 2 in a positioning mode, to be de-

scribed below, it will only search for the beacon transmit-



ters 20. This will of course save power, especially if the

indoor environment is full of Bluetooth devices.

To better understand the present invention a method, in the

mobile device 2 , for low power identification of beacon

transmitters will be described in relation to figure 3 . It

should be understood that in order for the method to work

the mobile device 2 of the present invention is configured

to communicate with the wireless communication system of

the beacon transmitters 20, such as Bluetooth, Wi-Fi etc.

Thus according to one embodiment of the present invention

the mobile device 2 is set up and configured to be able to

only search for beacon transmitters 20, when in a position-

ing mode. In order to do this selection the mobile device 2

is searching for the identification signal that is sent out

by the beacon transmitters 20. The identification signal

may vary depending on the wireless communication system

used. However, this signal uses low level layers of the OSI

(Open Systems Interconnection) model in order to communi

cate with the mobile device 2 , preferably the physical

layer.

Two different identifications signal will now be described.

Firstly a mobile device 2 that communicates with the beacon

transmitters 20 using Bluetooth will be described. Accord

ing to this embodiment of the present invention a novel

non-standard unique Class of Device (CoD) is created for

beacon transmitters 20 used for positioning. Thus, in the

positioning mode the mobile device 2 may block out all Blu

etooth communication except for the identification signal

containing the CoD of the beacon transmitters 20. In this

context it should be noted that blocking out should be in

terpreted in a broad sense. It may also be interpreted as

prioritizing the CoD that relates to the beacon transmit-



ters 20 in its search and when the beacon transmitters are

found the mobile device 2 may continue its search for other

devices .

In the second example a Wi-Fi system will generate the

identification signal that the mobile device searches for.

According to this second embodiment of the present inven

tion a new service will be set up in each Wi-Fi access

point. This service will send out an identification signal

to the mobile device 2 that classifies the Wi-Fi access

point as having positioning as a service. As is evident to

a person skilled in the art there may also be other tech

nologies that may be used to send out an identification

signal as long as the mobile device 2 is able to use it as

a selection criterion when it comes to search for beacon

transmitters 20 used for positioning.

For both the above cases the identification signal may com

prise other information than that the beacon transmitters

20 may be used for determining the position of the mobile

device 2 . Thus, in a preferred embodiment of the present

the identification signal also comprises information about

the identity of the beacon transmitter or transmitters 20

that sent the identification signal. With this information

it is possible for the mobile device 2 to communicate with

the local or remote database 24 that contains information

about the position of the identified beacon transmitters

20.

When the mobile device 2 has received the positioning sig¬

nal 2 it is ready to start with positioning measurements.

These measurements may be done in a number of different

ways depending on the wireless communication system. In the

simplest case, i.e. when the range of each individual bea-

con transmitter 20 is a few meters the position of the clo-



set beacon transmitter 20 may be sent to the mobile device

2 as the position thereof directly from that beacon trans

mitter 20. Thus, in concept of the present invention the

meaning of position measurement is to be interpreted broad-

ly and also include the above mention case where the known

position of the closest beacon transmitter 20 is trans

ferred from the beacon transmitter 20 to the mobile device

2 and the case where the mobile device 2 collects data per

taining to the beacon transmitters 22 via the local or re-

mote database 24, as described above.

With another wireless communication system the mobile de

vice 2 will request that the beacon transmitters 20 that

are within range send data pertaining to their position,

i.e. the mobile device 2 will receive data from several

beacon transmitters 20. This information will be used in

determining the position of the mobile device 2 by letting

it calculate the position based on the measurement data

collected. There are a lot of different ways to calculate

the position based on the collected measurement data, for

example to perform triangulation, use fingerprinting etc.

As is known to a person skilled in the art triangulation

may be performed by using received signal strength indi

cator (RSSI), time of arrival calculations or the like.

It is within the capacity of a skilled person to choose

the technology used to perform position calculations.

The position calculation may be based on range measure

ments, collected data from a local or remote database

24 or other measurements, which may be performed by the

mobile device 2 .

To summarize the above method an example of how the mo

bile device 2 may be configured will be described. The

mobile device 2 is configured to be able to receive

identification signals from beacon transmitters 20 in



an indoor wireless communication network when it is in

a positioning mode. In the positioning mode the mobile

device 2 will, as mentioned above, block out other sig

nals sent from the wireless communication network. This

will not only facilitate the time it takes to determine

the position of the mobile device 2 , but also reduce

the power required to do so since its search is tar

geted. When the mobile device 2 has received the posi

tioning signal it will begin to scan for beacon trans-

mitters 20 and collect measurement data. As mentioned

above this data may also be obtained through a local or

remote database 24. When data about the position of the

beacon transmitters 20 is collected the mobile device 2

will calculate its position using the measurement data.

Thus compared to a traditional mobile device 2 that

performs searches for all devices in the wireless com

munication network that are within range, the mobile

device 2 according to the present invention only per

forms a directed search towards the beacon transmitters

20 used for positioning.

It should be understood that the foregoing has de

scribed principles, preferred embodiments and modes of

operation of present invention. However, the invention

should not be limited to particular embodiment dis

cussed above, which should be regarded as illustrative

rather then restrictive. Thus, as mentioned above the

general inventive concept of the present invention is to

let the mobile device 2 search only for the beacon trans-

mitters 20 used for positioning and not all other devices



within range of the mobile device 2 . Thus, the present

invention is best defined by the following claims.



CLAIMS

1 . A method in a mobile device (2) for low power identifi

cation of beacon transmitters (20) in a wireless cornmu-

nication network, which are used for determining the po

sition of the mobile device (2) in an indoor environment

(22), comprising the steps of,

setting the mobile device (2) in a positioning mode,

receiving an identification signal from at least one

beacon transmitter (20),

requesting that the beacon transmitters (20) that

are within the range of the mobile device (2) send data

pertaining to their position, and

determining the position of the mobile device (2) by

performing calculations based on such data.

2 . A method according to claim 1 , wherein the identifica

tion signal identifies the beacon transmitter (20) as a

positioning determining beacon transmitter (20) .

3 . A method according to claim 2 , wherein the positioning

determining beacon transmitter (20) communicates with

the mobile device (2) via Bluetooth and. is classified as

a unique Class of Device.

4 . A method according to claim 2 , wherein the positioning

determining beacon transmitter (20) communicates with

the mobile device (2) via Wi-Fi and is classified as

having a positioning service.



A method according to any of the preceding claims,

wherein the calculation is based on range measurements

performed by the mobile device (2).

A method according to any of claims 1 to 4, wherein the

received identification signal comprises identity infor

mation about the beacon transmitter (20) that sent the

identification signal and that the calculation is based

on data received by the mobile device (2) from a local

or remote database (24) comprising positioning data

about the identified beacon transmitter (20).

A mobile device (2) for low power identification of bea

con transmitters (20) in a wireless communication net

work, which are used for determining the position of

said mobile device (2) in an indoor environment (22),

said mobile device (2) being configured to execute the

following steps,

setting the mobile device (2) in a positioning mode,

receiving an identification signal from at least one

beacon transmitter (20),

requesting the beacon transmitters (20) that are

within the range of the mobile device (2) to send data

pertaining to their position, and

determining its position by performing calculations

based on such data.

8 . A mobile device according to claim 7 , wherein the mobile

device (2) is configured to communicate with the posi-

tioning determining beacon transmitter (20) via Blu-



etooth, said positioning determining beacon transmitter

being classified as a unique Class of Device.

9 . A mobile device according to claim 7 , wherein the mobile

device (2) is configured to communicate with the posi

tioning determining beacon transmitter (20) via Wi-Fi,

said positioning determining beacon transmitter being

classified as having a positioning service.

10. A mobile device according to claim any of claims 7 to

9 , wherein the mobile device (2) is configured to per

form range measurements on which the calculations are

based.

11. A mobile device according to any of claims 7 to 9 ,

wherein mobile device is configured to receive the iden

tification signal further comprising identity informa

tion about the beacon transmitter (20) that sent the

identification signal and that the calculations are

based on data received by the mobile device (2) from a

local or remote database (24) comprising positioning da

ta about the identified beacon transmitter (20).
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