1 PING FEATURE FOR ELECTRONI C DEVI CES This application is related to
wireless radio frequency comruni cati on networks, and nore particul arly,
a system and nethod for identifying and | ocating electronic 5 devices in
the network. El ectronic devices can be interconnected by a variety of
means including wires, cables, radio signals and infrared |ight beans.
Wrel ess conmmuni cation such as infrared |ight beans and radi o signals have
beconme 10 increasingly popul ar conmuni cati on nmeans, particularly in the
field of consumer electronics. Wth the increasing nunber of electronic
devi ces avail able, consunmers want their electronic devices to be able to
communi cate with each other, even if the manufacturers differ. The

Bl uet oot h 15 standard has been devel oped tb all ow el ectronic devices
produced by different manufacturers to connunlcate wi th each other using
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infrared light beams. Wireless communlcatlon such as
infrared light beams and radio signals have become

10 increasingly popular communication means, particularly in
the field of consumer electronics. With the increasing
number of electronic devices available, consumers want their
electronic devices to be able to communicate with each
other, even if the manufacturers differ. The Bluetooth

16  standard has been develcped to allow electfonic devices
produced by different manufacturers to communicate with each
other using ad hoc wireless communication links, established
between pairs of devices, one of the devices typically being
a peripheral such as a handset or a printer,

20 In response to a consumer demand for
simplification, the Bluetooth standard (see “Specification
of the Bluetooth System: Wireless Connections Made Easy”,
Version 1.2 (5 November 2003) http:/www.Bluetooth,com)
allows electronic devices to establish communications with

25 minimal need for input from the user.

US2002/0101343 discloses a system in which a
desired wireless device receives a signal from a searching
wireless device. An indicator on the desired wireless
device is activated in a unique identification pattern that

30 may be recognised by the user of the searching wireless
device. In this manner the user may verify that the desired
wireless device is receiving the signal from the searching

wireless device.



30 may be recognised by the user of the searching wireless device. In this
manner the user may verify that the desired wreless device is receiving
the signal fromthe searching wreless device. 2 According to a broad
aspect of the present invention, there is provided a pinging electronic
device conprising a ping function and a transmtter wherein the ping
function is adapted to generate and the transmtter is 5 adapted to
transmt over an ad hoc wireless network at | east one associated ping
control nessage to a plurality of pingable electronic devices paired to
the pinging electronic device for actuation of at |east one indicator

el enent of each of the plurality of pingable electronic devices, each 10
of the at |east one indicator elenents bei%g adapted to generate an

i ndi cation perceptible tg.a user. In some enbodi nents, the pinging
el ectronic device is a naster’deb? deP*PAdotRectefbddieneresentt he pi nging
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each of the plurality of pingable electronic devices, each

10 of the at least one indicator elements being adapted to
generate an indication perceptible to a user.

In some embodiments, the pinging electronic device
is a master device. In other embodiments, the pinging
electronic device is a peripheral device.

15 According to a further broad aspect, the invention
provides a system comprising a plurality of pingable
electronic devices, each comprising a receiver, a ping
message processor, and at least one indicator element
wherein the receiver is adapted to receive a ping control

20 over an ad hoc wireless network message and the ping message
processor is adapted to actuate the at least one indicator
element in response to the ping control message.

According to a further broad aspect, the invention
provides an ad hoc wireless network including a plurality of

25 pingable electronic devices each comprising a receiver, a
ping message processor and at least one indicator element
adapted to generate an indication perceptible to a user
wherein tbe receiver is adapted to receive a ping control
message over an ad hoc wireless network and the ping message

3C processor is adapted to actuate the at least one indicator
element, in response to the ping control message and a
pinging electronic device comprising a ping function and a

transmitter wherein the pinging electronic device is paired



pi ng nessage processor and at |east one indicator elenment adapted to
generate an indication perceptible to a user wherein the receiver is
adapted to receive a ping control nessage over an ad hoc w rel ess network
and the ping nessage 30 processor is adapted to actuate the at |east one
indicator elenent, in response to the ping control nessage and a pinging
el ectronic device conprising a ping function and a transmtter wherein the
pi nging electronic device is paired 3 to the plurality of pingable

el ectroni c devices and wherein the ping function is adapted to generate
and the transmtter is adapted to transmt over the ad hoc wreless
network the ping control nessage to the plurality of pingable electronic
5 devices. In sone enbodi nents, the ping flinction is adapted to ping al

of the plurality of plngable el ectronic devices. In sone enbodi ments, the
ping function i g e b P A§ Binanbiet ebictdevicevoket hendlieabisy of
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In some embodiments, the ping function is adapted
to ping a subset of devices of the plurality of pingable

10 electronic devices based on a user selection.

In some embodiments, the ping control message
contains instructions which define which of the at least one
indicator elements are actuated.

In some embodiments, instructions in the ping

18 control message sent to each of the plurality of pingable
electronic devices are identical.

In some embodiments, instructions in the ping
control message sent to each of the plurality of pingable
electronic devices are unique.

20 In some embodiments, the ad hoc wireless network
is a Bluetooth capable network or a Bluetooth like network.

In some embodiments, the ping message processor of
each of the plurality of pingable electronic devices is
adapted to decode whether the ping control message contains

25 instructions to ping the pingable electronic device.

According to a further broad aspect, the invention
provides a method of determining that a plurality of
pingable electronic devices, éach having at least one
indicator element adapted to generate an indication

30 perceptible to a user, are each paired with a pinging
electronic device comprising a ping function and a
transmitter, the method comprising the steps of: at the

pinging electronic device, generating & ping control



In sone enbodi nents, the ping nessage processor of each of the plurality of
pi ngabl e el ectronic devices is adapted to decode whether the ping control
nmessage contains 25 instructions to ping the pingable electronic device.
According to a further broad aspect, the invention provides a nethod of
determning that a plurality of pingable electronic devices, each having
at |l east one indicator elenent adapted to generate an indication 30
perceptible to a user, are each paired with a pinging electronic device
conprising a ping function and a transmtter, the nmethod conprising the
steps of: at the pinging electronic device, generating a ping control 4
nmessage; transmtting the ping control nessage fromthe pinging electronic
device to the plurality of pingable electhonic devices over an ad hoc
network; at each gangabLe el.ectroni c device, receiving the ping control
message and 5 actuatr hg-tHE™E Hiadheontng fereatbmessaae izt thhat

pi ngabl e el ect roiigi ndevlee roaicanfiicm thadhet batrfisngabk 6,1 .8l.8¢L T oni c device

is paired with ¢ Lhgl electronic_ device. According to a further broad
aspect, the invé%%?ghggﬁggg%gg? é?raaﬁdﬁg &r PESBRe ARdiash RaYYaRY-econput er
readabl e progr¥hcésdel nernscenbodicdditdhamel pif@rconausi ngsd apkNgha MESSage
to be sent wer;anaad,Hag el netwark to a plurality, of pingable

devi ces, the conpu?er ?eaéﬁ%Fef%% eog%égﬁgﬂﬁg?% TS Fangd 6% npl enent t he
met hod accor di FYE8PE5 lifetiemdentiesnce Itp sonbienttbdi memtts pihhebTonput er

readabl e code «m@ansoiny (@ODESs ald BE: AePiIGn BSR4 H therGouprises a
device.
According to a further broad aspect, the invention

10 provides a computer usable medium having computer readable
program code means embodied therein for causing a ping
message to be sent over an ad hoc wireleés network to a
plurality of pingable devices, the computer readable code
means being arranged to implement the method according to

15  the invention.

In some embodiments, the computer readable code
means for generating a ping message further comprises a
computer readable code means for generating the ping message
for pinging a plurality of pingable electronic devices.

20 In some embodiments, the computer readable code
means for generating a ping message further comprises: a
computer readable code means for generating the ping message
for pinging a subset of a plurality of pingable electronic
devices based on a user selection.

25 In some embodiments, the computer readable code
means for generating a ping message further comprises: a
computer readable code means for generating a ping centrol
message containing instructions which specify which
indicator elements are actuated,

30 According to one broad aspect, the invention
provides a computer usable medium having computer readable
program code means embodied therein for receliving and

implementing a ping message from an ad hoc wireless network,



conmput er readabl e code neans for generating the ping nessage for pinging a
plurality of pingable electronic devices. 20 In sone enbodi nents, the
conput er readable code neans for generating a ping nessage further
conprises: a conputer readable code neans for generating the ping nessage
for pinging a subset of a plurality of pingable electronic devices based
on a user selection. 25 In sone enbodi nents, the conputer readabl e code
means for generating a ping nmessage further conprises: a conputer readable
code neans for generating a ping control message containing instructions
whi ch specify which indicator elenents are actuated. 30 According to one
broad aspect, the invention provides a conputer usable medi um having
conmput er readabl e program code means enb#fli ed therein for receiving and

i npl ementing a |ng nessage froman ad hoc wireless network, 4a the
conput er readabl's COUR™HEah§2 LM COPRGReaRS CEMARIEANY  endaBbBtende neans
for proceSS|nglamdebéeme@epmagun&&sagﬁxmsa1ﬁ@mpukﬁé16@ﬁ@ggbemggggeneans for

instructing a i response to the pjng nessage. 5 Brief
Description of {%gﬁ%g%ﬁ ﬁgég‘%—ﬁ]urcgg |ag a§§’6tfé’r?§tr?l‘é‘pjvﬁ“g\ﬁ/ 6Pd’a?13té’ﬁbod| ment
of a wreless eé@ﬁﬁﬂ‘ﬁlﬂéiatrleéhow wor khe Fiiggreedddges a schematic vi ew of
anot her 10 s&nbodi mrent of a wirel ess communi cati on network; Figure 2 is a
fl ow di agram of th operatlon of a plnglng deV|ce in the wirel ess

commruni cati on me

Figure 1A is a schematic view of an embodiment of
a wireless communication network;
Figure 1B is a schematic view of another
10 embodiment of a wireless communication network;

Figure. 2 is a flow diagram of the operation of a
pinging device in the wireless communication network of
Figure 1A or Figure 1B;

Figure 3 is a flow diagram of the operation of a

15 pingable device in the wireless communication network of

Figure 1A or Figure 1B:



Figure 3 is a flow diagram of the operation of a 15 pingable device in the
W rel ess communi cati on network of Figure 1A or Figure 1B; 5 Figures 4A to
4C are schematic diagrans of a user interface for the pinging device in the
wirel ess comunication network of Figure 1A or Figure 1B. Detailed
Description 5 Figure 1A shows an ad hoc wirel ess network 30 provided by an
enbodi nent of the application. The network 30 is conprised of a naster

devi ce 10, such as a tel ephone handset, PDA, conputer or other such

el ectronic device. Network 30 al so conprises a plurality of network 10
peri pherals 18a, 18b, 18c which are also electronic devices such as

t el ephone headsets, PDA' s, tel ephone handgets, or conputers. An isol ated
peripheral 19 is also depicted in Figure 1A The isol ated peripheral 19

does not formpart of tifymseelwarko 3 abe! bendfialant deplel ogk Ln ELgure 1A
15 In the eangkgegg of Figgre 1A, the master device IS 1n
cormuni cati on Wi th of° "Fdi F88 MIH NERKHFR IpediepHéraless8a, 18b, 18c over

comuni cat i on cohmnnétati4anetddby HEigasperd idelsy . The;gast er device 10
includes a transmitter 15 for transmtting to the network peripherals 20

18a, 18b, 18cpethe1dd Iyt bifef, 15 may take any formknown in the art
i ncluding being a ¢ T ceiver. The master device 10 contains a

list of pq;ipherals 12 or other nmeans of identifying the network
peripheral s 18a, 18b, Fa€ur® Ithidtevsharnestierc gevetesdtdtsio2k sonnect ed and

i dentifying comauld&aliyORS &heNGles 248, 11240, .12 t heynetwor k
peri pheral s 1§3,.18b, 18c. The list of PP eeeidh Nl ndBicr
15 comprised of a master device 10, such as a telephone

handset, PDA, computer or other such electronic device.

Network 30 also comprises a plurality of network
10 peripherals 18a, i18b, 18c which are also electronic devices
such as telephone headsets, PDA"s, telephone handsets, or
computers. An isolated peripheral 19 is also depicted in
Figure 1A. The isclated peripheral 19 does not form part of
the network 30 at the instant depicted in Figure 1A.

15 In the embodiment of Figure 1A, the master device
10 is in communication with or “paired with” network
peripherals 18a, 18b, 18c over communication channels 24a,
24b, 24c respectively. The master device 10 includes a
transmitter 15 for transmitting to the network peripherals

20 18a, 18b, 18c. The transmitter 15 may take any form known

in the art including being a combined transceiver.

The master device 10 contains a list of
peripherals 12 or other means of identifying the network
peripherals 18a, 18b, 18c to which the master device 10 is

25 connected and identifying communications channels 24a, 24b,
24c to the network peripherals 18a, 18b, 18c. fThe list of
peripherals 12 is typically easily accessible to the user.
The list of peripherals 12 is first generated when the
network 30 is set up and the pairing between the master

30 device 10 and the network peripherals 18a, 18b, 18c is



peripherals 12 is typically easily accessible to the user. The list of
peripherals 12 is first generated when the network 30 is set up and the
pairi ng between the naster 30 device 10 and the network peripherals 18a,
18b, 18c is 6 established. The list of peripherals 12 is dynamc; it can
change over tine as peripherals are added to or deleted from the network
30. If the network 30 is established according to the 5 Bluetooth
standard, no user input is required to establish the network 30 so the
user may be unaware of the pairings which have been established in the
network 30. Alternatively, even if the user is initially aware of the
pairings, if time has el apsed since the nefwork 30 was 10 initially
establ i shed, the pairings which were nade may have been forgotten or the
user may have ms§gPadéeedne e hbee of perhivharslwrik per dpharial;s 1t8aan 18b,

18c. Accordi nglghant ber desld @Bl S QHIAUE 20 5Y SIRMOL i denid feticnd syl ch of
the peripherals 18a, 18b, lec, 1 éﬁ% palfe% mﬁfﬁg%heonaster 15 device 10
and of identifyiffgreRECTlcHti on of the network peripherals 18a, 18b, 18c.
The master device 10, therefore, includes a ping function 14. The ping
function 14 may be provigdedhennesedtmaoe i shat cnarignbi LRWGE S RF 8t Beg means
known in the Z%Hart. Theigggg function 14 is initiated through a_user
interface 17 é‘%%??kblﬁa r¥gano MRS {pRUt 19p FREN AT et tAE L Akssage
processing funchieone{dRF)30223, tA2sed26ay25e RSReEt b¥etye pHR@iRLAY
nmessage processin hfunctlons 22a,., .. 25 22b, 22c, 23 allow peripherals 18a,
18b. |sc. 19 t & %gceP%%s been estdblished In’the retwork 30. ‘ _
Alternatively, even if the user is initially aware of the
pairings, if time has elapsed since the network 30 was
10 initially established, the pairings which were made may have
been forgotten or the user may have misplaced one or more of
the network peripherals 18a, 18b, 18c. Accordingly, it is
desirable to have a system of identifying which of the
peripherals 18a, 18b, 18c, 19 are paired with the master
15 device 10 and of identifying the location of the network

peripherals 18a, 18b, 18c,

The master device 10, therefore, includes a ping
function 14. The ping function 14 may be provided in
software, hardware, firmware or other means known in the

20 art. The ping function 14 is initiated through a user

interface 17.

The peripherals 18a, 18b, 18c¢, 19 each have a ping
message processing function (PMPF) 22a, 22b, 22¢, 23
respectively. The ping message processing functions 22a,
25 22b, 22c¢, 23 allow peripherals 18a, 18b, 18c, 19 to receive
and respond to a message from the ping function 14. The
ping message processing functions 22a, 22b, 22c, 23 may be
provided in software, firmware, hardware or other means

known in the art.

30 Each of the peripherals 18a, 18b, 18c, 19

preferably has at least one indicator element 20a, 20b, 20¢,



and respond to a nessage fromthe ping function 14. The ping nessage
processi ng functions 22a, 22b, 22c, 23 may be provided in software,
firmvare, hardware or other neans known in the art. 30 Each of the

peri pherals 18a, 18b, 18c, 19 preferably has at |east one indicator

el ement 20a, 20b, 20c, 7 21 respectively. The indicator elements 20a, 20Db,
20c, 21 generate an indication that is audible, visible, tactile, or

ot herwi se perceptible to the user. The indicator elenents nay, to sone
extent, be 5 determ ned by the type of peripherals 18a, 18b, 18c, 19. For
exanpl e, peripherals with lights may use flashing lights as indicator

el enents, peripherals with mcrophones may’use beeps or other tones as

i ndi cator elements, peripherals with a vibrate option nmay use vibration as
an indi cat or el’dmEREPCIBLRleR. er B yindile tbndé bateort seR8ARM b, 20as, 20b, 20c,

21 are. componaaks:ate Lhe penkpherals.158, Jabikfoy 19,11 Bt i pher ent
in the peripherals 18a, 18 , sucﬁ as a spea Sther
transducer on &tpéFﬁbﬁ%ﬁ§rQ§ﬁHl%%%*ﬁbﬁhedéﬁﬁtated conponents for use as the

i ndi cator elenments 20a, 15 20b, 20c, 21. The peripherals 18a, 18b, 18c, 19

further include recei vers 33aica2hs eigﬁen§§r&ﬁﬁp%%tEMﬁ%&biﬂ@’treﬁg'V'”9
n1the ransmitter 15 of the master device 10!

transm ssio g
recei vers 37a, d§ Srm§?9 PY S tek cAnper oPrataidwd 820 1W°¢H@Cari9tnclud|ng
bei ng conbi ned Foraasasver @erﬂazeeﬂallst wathoni e d heyPhog funetihgn ddhes

generates a plng cgntrol n@ e 16 which contains instructions for the
pi ng nessage processfﬁbqfu S22 RETSBRC I ks Withemicrophones may use

beeps cor other tones as indicator elements, peripherals with
a vibrate option may use vibration as an indicator element.
10 Preferably, the indicator elements 20a, 20b, 20c¢, 21 are
components of the peripherals 18a, 18b, 18c, 19 which are
inherent in the peripherals 18a, 18b, 18c, 19, such as a
speaker or other transducer on a telephone, and are not
dedicated components for use as the indicator elements 20a,

15 20b, 20c, 21.

The peripherals 18a, 18b, 18c, 19 further include
receivers 32a, 32b, 32c, 33 respectively for recelving
transmissions from the transmitter 15 of the master device
10. The receivers 32a, 32b, 32, 33 may take any form known

20 in the art including being combined transceivers.

The initiation of the ping function 14 generates a
ping control message 16 which contains instructions for the
ping message processing function 22a, 22b, 22c¢. The
compenents of the ping control message 16 will be dictated

25 by the communication protocol of the communication channels
24a, 24b, 24c of the network 30. In some embodiments, a
single message is transmitted by the transmitter 15, and the
message is received and processed by each peripheral that is
paired. In another embodiment, a Separate message 1is

30 transmitted to each peripheral. The separate messége may be
identical, or they may be different for each peripheral.

For example, in one embodiment, each message contains a



conponents of the ping control message 16 will be dictated 25 by the

communi cation protocol of the comunication channels 24a, 24b, 24c of the
network 30. In some enbodinents, a single nmessage is transnmtted by the
transmtter 15, and the nmnessage is received and processed by each
peripheral that is paired. In another enbodinent, a separate nessage is 30
transmtted to each peripheral. The separate nessage may be identical, or
they may be different for each peripheral. For exanple, in one enbodi nent,
each nessage contains a 8 peripheral-specific destination address. The
ping control nessage 16 depicted in Figure 1A is a single nessage

contai ning source and length, which is senB to all the paired peripherals
18a, 18b, 18c. 5 In operation, the user initiates the ping function 14

whi ch gener at espeifi@hgiray-spatifdk tessageibh. adee ¥ .NgThE UG QRntdol
instructs the t ég@ﬁkt&grdé5.todsen the ping. control nessage 16 over the
communi cation channel s 245245 12459955 8 FRceivePie39%5Sa¥8y, 32¢ of the
network 10 per igiérahsnd 8squrk8band 8tenydtinG hwak eh piad rsedtWed hatihenenast er

devi ce 10. The ,j.sol.at i_pher 19 s not paired with the master device
10. Accordinglﬁ%ﬁ%ﬁg g?ﬁgﬁgﬁﬁﬁfo?b%bgggbelgi6 is not sent to the isolated
peri pheral 19. The ping nessage processing functions 22a, 22b, 15 22c
recei ve the Ding control IePsageias tieoughr t hieitipdesi vier pidza fuBabior32c

and actuate thed pei6Rt Qn&l@RENE S, ﬁ¥%%’cgﬁpragqgﬁggggcﬁﬁfd%ﬂ%gP%%%Qrthe

instructions contained in the ping control ness he “i'n
el enents 21 of IERETLER| Lt ddstoupet i Pifetarnani tirer A6t tactarat eéie Fheg user can
then easily control message 16 over the communication channels 24a, 24b,

Z24c to the receivers 32a, 32b, 32c¢ of the network

10 peripherals 18a, 18b, 18c which are paired with the master
device 10. The isolated peripheral 19 is not paired with
the master device 10. Accordingly, the ping control message

16 is not sent to the isolated peripheral 19.

The ping message processing functions 22a, 22b,
15 22¢ receive the ping control message 16 through the
receivers 32a, 32b, 32c and actuate the indicator elements
20a, 20b, 20c in accordance with the instructions contained

in the ping control message 16.

The indicator elements 21 of the isolated

20 peripheral 19 are not actuated. The user can then easily
locate the network peripherals 18a, 18b, 18c based on
observation of the indicator elements 20a, 20b, 20c, 21.
For example, if the master device 10 is a telephone handset,
network peripheral 18a and the isolated peripheral 19 are

25 telephone headsets, and the indicator elements 20a and 21
are beeping functions, then if the network peripheral 18a
and the isolated peripheral 19 are placed adjacent each
other, the user can quickly and easily identify which
headset is paired to the handset by observing which headset

30 is beeping. Similarly, if the headset network peripheral
l8a is misplaced, then it can be easily located by the user

by following the sound of the beeping. This scenario may



| ocate the network peripherals 18a, 18b, 18c based on observation of the

i ndi cator el enents 20a, 20b, 20c, 21. For exanple, if the master device 10
is a tel ephone handset, network peripheral 18a and the isol ated peri pheral
19 are 25 tel ephone headsets, and the indicator elenents 20a and 21 are
beepi ng functions, then if the network peripheral 18a and the isolated
peripheral 19 are placed adjacent each other, the user can quickly and
easily identify which headset is paired to the handset by observi ng which
headset 30 is beeping. Simlarly, if the headset network peripheral 18a is
m spl aced, then it can be easily |ocated bg the user by follow ng the:
sound of the beeping. This scenario may 9 “occur when nultiple electronic

devi ces are present, for %égnﬁle, in a user's honme where there are
mul tiple tel ephone” HARYSEHSIPHE AR EONEENPRT RS a56r BBRSE i dictral
assi stances (PRRAmp)eanth si miskar s A @heranghd Ne 4SLHu TBYp 1Ot KRBWonS

which headset is %gggunicakfng wi th which handset or which printer is
cormuni cati ng Wth 8" tonBiter S AdeiHRUGTAPY yPer $9Ral et b bsts déFreess such

as headsets, ha®dséets amil ERALSr ¢an@asi hidbendrispl-aged. ndi @Rt her
10 Bl,uetooth el ectronic devices requires

enbodi nent n nuf acturin ‘

qual ity contfowhgfésg?a%%set%o *Het P HE A Pdn e dty i Ghi BadiAtc€tuiiérhit est s

correctly pair@dinkteh & choseniosstier vdeti ecorldutes . Cuaderisong1gnd sl ow to
usi ng the machine address in the generic

check for the Lrect., pairing by

user int erface%g‘fa&&&)t%e eéslseg?}' T Y&V 88 P EGTucharfRetednd FR_TRad,
the ping nmethedndessribéd abepykadesi.used to conduct quality control
testing. In order to pass the quality control test,

In another embodiment, a plant manufacturing

10 Bluetooth electronic devices requires quality control
testing to determine if an electronic device under test is
correctly paired with a chosen master device. It is
cumberscme and slow to check for the correct palring by
using the machine address in the generic user interface of

15 the electronic device to conduct the test. Instead, the
ping method described above is used to conduct guality
control testing. In order to pass the quality control test,
an operator tests each electronic device that comes off of
the line by pairing it toc a reference PDA and pinging the

20 PDA to ensure that the paired device is the electronic
device currently in the operator’s hand and not an

electronic device from the adjacent assembly line.

Although three network peripherals 18a, 18b, 18c
are shown in Figure 1A, it will be understood that network
25 30 is a dynamic network and any number of network
peripherals allowed by the network specification may be

present in the network 30 at different peints in time,

It is preferred that all of the peripherals 18a,
18b, 18c, 19 include the ping message processing functions
30 22a, 22b, 22¢, 23. However, it may be that only some of the
peripherals 18a, 18b, 18¢, 19 have the ping message

pProcessing functions 22a, 22b, 22c, 23.



an operator tests each electronic device that cones off of the |line by
pairing it to a reference PDA and pinging the 20 PDA to ensure that the
paired device is the electronic device currently in the operator's hand
and not an electronic device fromthe adjacent assenbly line. Although
three network peripherals 18a, 18b, 18c are shown in Figure 1A it wll be
understood that network 25 30 is a dynam c network and any nunber of
network peripherals allowed by the network specification my be present
in the network 30 at different points in tinme. It is preferred that all of
the peripherals 18a, 18b, 18c, 19 include the ping nessage processing
functions 30 22a, 22b, 22c, 23. However, i% may be that only some of the
peri pherals | ea, 18b, 18c, 19 have the ping nessage processing functions
22a, 22b, 22c, 23. 10 Pre¢ttemiilly, the mmnummkk3300£ﬁFiEMgarEAlfsis

est abl i shed usi t I { ol.0 L.n Bl uet oot h
network, the ne?%%gﬁﬂggg?p éi%l%§£88§£ gﬁgcggggkﬁﬁggngﬁ%gﬂéi'qyy
contlnuously COﬁ@nﬁﬂadﬁﬁFﬁ@¢NMQQ¢thérStMEﬁﬂGﬂWOdEVpEEipU@rthI1&Ellﬁ£bnetmork

peripherals 18a;3d80. nd8C L& QL ;6O [ [ with the mpster . .d ice 10,
the comunication cﬁaﬁne % 24asrcll %4% cr%%é g yngﬁygﬁgﬁglm%luéi

channel s whi éh BEEasudstics it that fhéle The nBitwetbatdriphandas dl dws sk, ee
nmodes of radi o operabl Qb éﬁHH%nlgaein%MQQ?%Qﬂé é%éFMaeGPééafée dtics, but

typically, the network peripherals Wil " naintai’n rad
silence for a difERéRaspetidhicaachy ite Blibet ééﬁt rﬁrespeynthmqm and wake

up for a predeterdcagdn vendowiRerhoth 1.0 WRbef Ofn ARLGYENt fie € a message)

fromthe master_device
Bluetooth standard has three modes of radio operation, each

10 of which has its own characteristics, but typically, the
network peripherals 18a, 18b, 18c¢c will maintain radio
silence for a duration specified by the Bluetooth
specification and wake up for a predetermined window period
to wait for an event (i.e. a message) from the master device

15 10. If an event is received from the master device 10 which
is destined to one of the network peripherals 18a, 18b, 18c¢,
the peripheral will "wake up" and begin more active radio

communications with the master device.

In the Bluetooth specification, each of the

20 network peripherals 18a, 18b 18c can theoretically see all
of the communications from all nearby network peripherals
18a, 18b 18c¢c; however, in practice, most Bluetooth
communications are encrypted. As well, the Bluetooth
specification requires that each electronic device in the

25 network 30 only be active on certain frequencies during
window periods determined by a frequency-hopping algorithm
(see page 316 in the pdf of the Bluetooth 1.2
specification). Thus, in the Bluetooth application, each
network peripherals 18a, 18b, 18c¢ only “sees” its own

30 communication channels 24a, 24b, 24c, respectively. 1In
practice, the Bluetooth application can accommodate a single
message sent to one network peripheral or separate messages

sént to each peripheral which may be identical or unique.



15 10. If an event is received fromthe master device 10 which is destined
to one of the network peripherals 18a, 18b, 18c, the peripheral wll "wake
up" and begin nore active radio comunications with the master device. In
t he Bl uetooth specification, each of the 20 network peripherals 18a, 18b

18c can theoretically see all of the communications fromall nearby
network peripherals 18a, 18b 18c; however, in practice, nost Bl uetooth
comuni cations are encrypted. As well, the Bluetooth specification

requires that each electronic device in the 25 network 30 only be active on
certain frequencies during w ndow periods determ ned by a

frequency- hoppi ng algorithm (see page 3164 n the pdf of the Bluetooth 1.2
specification). Thus, in the Bluetooth application, each network
peripherals 18a, |8b, 18tlGyugh Ebgare jIis dgpmcBD anenraAPeat i ¥h channel s

24a, 24b, 24c, yrespesttved w11l Br PRAGdicea hbewBlWekeobh. ARl iGat i 9B, can
accommodate a single. nessage sent to one network peripheral or separate

nessages sent 1%6redaéhe AL R al Linki ienraye pragafefEnchE BRTAstisguse 11

Al though Fi gur e nbAveepi Ll aR8e PRSS@A L8 , br padcastekegatd s ofgdshe pais ed
net wor k perifherals 18a, 18h, 18c, alternatively, different nessages can
be targeted 1o “PRAFGT duB2tHari pretiirdevreesce Hed 1t ar §ot el nee§$5§8%¢ can be
5 repeated crealrongsaimgl funRlkeoderiLe 28l | 2odhe RilngeFeS SSRGS s RFOCESSI Ng
function 22a, 22b, 22c, .includes a neans of decoding the targeted nessage
for the respecte€8dh%QWﬁFktaﬁ@??%ﬁ@%ﬁpaiSafoﬁéﬁF*f@éPeP¥lY%é“%é$ﬁbrk 30 is
est abl i shed aceettphgrdio itshe 140, Blawet oot h standard, the form of the ping
control nessage 16

If the network 30 is established according to the

10 Bluetooth standard, the form of the ping control message 16
can be implemented in variocus ways. Depending on which

protocol is used to adapt the functionality, the code used

to identify the ping feature will vary.

In one embodiment, 1f the ping function were made
15 a part of the Bluetooth HCI protocol, it could be defined

as.

OpCode Octet 16, bit 6 (page 530 in the pdf of the Bluetooth

1.2 specification).

In another embodiment, if the ping function were
20 part of the ICMP Protocol, it could be defined as Type 41,
which is currently unused. The code field could be used for

the operation code defined below.

(See http://www.iana.org/assignments/icmp-parameters - list

of Type codes.)

25 In other embodiments the ping functionality can be
built over User Data Protocol (UDP) specified by RFC 768
(http://www.faqs.org/rfcs/rfc768.html), Transmission Control
Protocol (TCP) specified by RFC 793
{http://www.fags.org/rfcs/rfc793.html) or other transport by

30 defining a format in the payload:



can be inplenented in various ways. Depending on which protocol is used to
adapt the functionality, the code used to identify the ping feature wll
vary. In one enbodinent, if the ping function were made 15 a part of the
Bl uetooth HCI protocol, it could be defined as: OpCode Cctet 16, bit 6
(page 530 in the pdf of the Bluetooth 1.2 specification). |In another
enbodi nent, if the ping function were 20 part of the ICWP Protocol, it
coul d be defined as Type 41, which is currently unused. The code field
could be used for the operation code defined bel ow. (See

http://ww. i ana. or g/ assi gnnent s/ i cnp- par angfers - list of Type codes.) 25
In other enbodinents the ping functionality can be built over User Data
Pr ot ocol ( UDP) gicfgj,ed by RFC 768 (http://ww.fags.org/rfcs/rfc768. htm),
Transni ssi on Control - Prot ocol (TCP) specified by RFC 793
(http://ww. faqgs.org/rfcs/rfc793. htm) or other transport by 30 defining a
format in the payséa#l:outes Paylicatle diamttidnbyddss: i ndi cate operation code:
0x00000000 - PI NG 0x00000001 through oxffffffff - undefined. 5 For

0x00000000 - PIMGooblexdo bytans OPCode paraneters as defined bel ow. The
opcode paraneter information on the other hand can be constant

irrespective of 0 that LS jned. In one enbodi nent the foll ow ng
pre- defi ned paflxtgggoﬁg@sgtg‘écgu‘gg be"g%féfr%f ~ undefined.

5 For 0x00000000 - PING:
Next byte - OPCode parameters as defined below.

The opcode parameter information on the other hand can be

constant irrespective of the opcode that is defined.

In one embodiment the following pre-defined payload messages

10 can be used:
<Value> - <Meaning>
0x00 - ping, perform UI notification, no reply

0x01l - ping, perform UI notification, send PING reply (PING-
kack).

15 0x02-0xff — undefined.

Examples of the implementation of the ping message

processing functions 22a, 22b, 22¢, 23 are as follows:

Software case: In an embodiment where the peripheral is a
local area network (LAN) interface card Bluetooth peripheral

20 which must be plugged into a personal computer (PC) (via
universal serial bus (USB)
(http://www.activewin.com/faqg/usb.shtml), for instance), the
ping event notification can be implemented by posting an
event to the host computer where a user interface (UI)

25 message, sound, blinking of an icon, or other mechanism

would tell the user that an incoming ping was detected.



10 can be used: <Val ue> - <Meani ng> OxOO - ping, performU notification,
no reply &xd - ping, performU notification, send PING reply (Pl NG

back). 15 0x02-Oxff - undefined. Exanples of the inplenentation of the ping
nmessage processing functions 22a, 22b, 22c, 23 are as follows: Software
case: In an enbodi nent where the peripheral is a |ocal area network (LAN)
interface card Bl uetooth peripheral 20 which nmust be plugged into a
personal conmputer (PC) (via wuniversal serial bus (USB)

(http://ww. acti vew n.conml faqg/usb.shtm ), for instance), the ping event
notification can be inplenmented by posting,an event to the host conputer

where a user interface (U) 25 nessage, sound, blinking of an icon, or
ot her mechani sm.; woul d tell t user, that an . incom ng ping was detected. 13
Firmware case: |H anor%hgrasghbg%‘l r?é‘ﬁ{:f‘e’f neébero[‘iE&PF{S?\s Jtr@%ucgéﬂ‘ﬁ dl° §r ocessi ng
unit (CPU) for esttectl pgoasssigndhing(¢hy fRrnget@SSaQe aabehstoried knefl ash
random access YoccRAM., . 0r_other. re-witabl e non-volatile storage
medi um 5 Har dV\n%He)d’ cg(sgéy% na fsl}Ptrﬁgrl%rfcbl(?&' nﬁﬁ?g?%satcﬁerétsi Bieeto (@AMéent r al

processi ng uni tof CRUerf oe-dettedtlengoane lhandki sgotdte mpungmMeESSage are
stored in a non-volatile storage nmedium that is not re-witable, such as a

silicon m crechidyawkhe exadpl ,0f Endi ts 20a,_ 20b, 20c, 10 21
given in connecti orT w th of Fi Sure.%%r?eafni’r%ﬁ?g{j%?%& &élr?grrté éloaﬁf i%r?df’lcati on.
However, the piFfgt&ant PEPCHREssdgenit 6(GRYY 4btedetatdbielyabe Istrotlddgi tha

retrieval SySt%ﬁh@Uﬁ€s§§ge are stored in a non-volatile storage medium

that is not re~writable, such as a silicon microchip.

The example of indicator elements 20a, 20b, 20c¢,
10 21 given in connection with of Figure 1A immediately
generate an indication. However, the ping control message
16 may alternatively be stored in a retrieval system such as
a hard disk and reported to the user at a later time. A
ping back indicator element can alternatively be used if the
15 peripheral has a transmitter and the master device has a
receiver. The indicator element of the peripheral can be a
reply to the ping message which is another ping message

transmitted back to the master device.

The network 30 is preferably a Bluetooth network
20 but, more generally, can be any network which is ad-hoc
wireless, open to interference between endpoints (i.e.
electronic devices), and has the possibility of ambiguity
regarding the associations between endpoints. For example,
the application may be used in a WI-FT (802.11) network to
25 determine the access point with which a device is currently
associated. The application may alsc be used in a peer-to-

peer system where two computers are connected haphazardly.

in the network 30 of Figure 1A the master device
10 is the pinging device and the peripherals 18a, 18b, 18c
30 are the pingable devices. A network 130 of Figure 1B shows

the opposite configuration in which a master device 110 is a



a hard disk and reported to the user at a later tine. A ping back

i ndi cator elenent can alternatively be used if the 15 peripheral has a
transmtter and the master device has a receiver. The indicator elenent of
t he peripheral can be a reply to the ping nessage which is another ping
message transmtted back to the master device. The network 30 is
preferably a Bluetooth network 20 but, nore generally, can be any network
which is ad-hoc wreless, open to interference between endpoints (i.e.

el ectroni c devices), and has the possibility of ambiguity regarding the
associ ati ons between endpoints. For exanplq4 the application nmay be used
ina W-FlI (802.11) network to 25 det er m n€" t he access point with which a
device is currentl assocj ated. The application nmay al so be used in a

peer-to- peer SYStHERNGhERE WG Cofphtetdednd ebAnET e @ REPRALAESE - In the

network 30 of FrigumestArtbevimsten Se¥iwe plldipsetdie 10iENgARGI@HLCE ged the
peri pheral s 18a(j 1§p, 18c, 30 are the pingable devices. A network 1 of

Fi gure 1B shows®h e S6HPBRTE V3PP B S ioRT APWRE IFE RsTaFutfevce 110 is

a 14 pingable device and a peripheral 118 is a pinging device. The naster
device 110 and the peri phier alast&8 denidze ltibeibynemireld elekt ramnileadevi ces

described ingr e . Lgure,l A The master device 110 is "paired with"
51 &SR
at least 5 the pe?%ﬁ%ghgégﬁf'?'The peri pheral 118 contains a master

identifier 112 or other means known in the art of identifying the naster
device 110 to which the P&t inswépasrali § 1iss cephatet ed magher i ddantiffyeng
communi cat i ons ghanrebid2A de@nkhendmstier t4Q devigce 410+ FheJaster
identifier 112 is generated when the

mastér device 110 to which the peripheral 118 is connected

and identifying communications channel 124 to the master

10 device 110. The master identifier 112 is generated when the
pairing between the master device 110 and the peripheral 118

is established.

The peripheral 118 includes a ping function 114,
The ping function 114 may be provided in a manner as
15 described in respect of Figure 1A. The ping function 114 is

initiated through a user interface 117.

The master device 110 has a ping message
processing function (PMPF)} 122. The ping message processing
function 122 allows the master device 110 to receive and

20 respond to a message from the ping function 114. The ping
message processing function 122 may be provided as described

with respect to Figure 1A.

The master device 110 has at least one indicator
element 120. The indicator element 120 generates an
23 indication that is audible, visible, tactile, or otherwise
perceptible to the user as described in respect of Figure
1A. The master device 110 also includes a receiver 132 for
receiving transmissions from the transmitter 115 of the

peripheral 118,



pai ring between the master device 110 and the peripheral 118 is
establ i shed. The peripheral 118 includes a ping function 114. The ping
function 114 may be provided in a manner as 15 described in respect of
Figure AL The ping function 114 is initiated through a user interface
117. The master device 110 has a ping nessage processing function (PMPF)
122. The ping nessage processing function 122 allows the master device 110
to receive and 20 respond to a nessage fromthe ping function 114. The ping
nmessage processing function 122 may be provi ded as described wth respect
to Figure IA. The master device 110 has at | east one indicator elenent

120. The indicator elenent 120 generates af’ 25 indication that is audible,
visible, tactile, or otherwise perceptible to the user as described in
respect of Figure |A Thee naditéptéeyicfe theopahgofinttliodesl 4 geoweives 132

for receiving 4 raRgM-g§st A0S pfel@my L he d r apg Qi . i phera
118. 15 The inigﬁé?ion of thgsp?%g fqnct{ggl%%ﬁéﬁéﬁgpg%%%ﬂgl6ﬁﬁ§h§ontrol
nessage 116. THEWCAE héC ofelfdrisn BB isheimpbenork th80pbhg HigoreraBies

simlar to the g RakNgeORANALI0B: Pfglhe 1Ret werk 3Q 0f (Figure 14, Thg, user
initiates the pk%% 5 function 114 which generates the ping control négsage
116. The pithg FRELPBn 14 XHiREt FeRdza tefe the apbi (oatred Snessagend16t he pi ng

control nessagerntlfinyefurldig oe oMMy N LAt 0R s ChANSansh24:d 0 e Lhecghyer 132
of the master q%ylce 110. The E%ng message processing function 122
recei ves the pimng BORYroIntrPd hessatse 11£60VRF otlfh comBUR Beaiipdy chapnghd

actuates the 124 to the receiver 132 of the master device 110. The ping
message processing function 122 receives the ping control
10 message 116 through the receiver 132 and actuates the
indicator element 120 in accordance with the instructions

contained in the ping control message 116.

It will be understood that additional peripherals
may be connected to the master device 110 in the network

15 130.

The various embodiments described with respect to
the network 30 of Figure 1A are also applicable to the
network 130 of Figure 1B,

Figure 2 is a flow chart of an example method of
20 the operation of the pinging device of Figures 1A and 1B.
In step 50, the user initiates the ping function. This may
be achieved using any of the means described above. In step
52, the ping function generates the ping control message
based on input received from the user. This may be as
25 simple as generating a standard message based on the
pressing of a button by the user or may iavelve multiple
user inputs as described below with respect to Figure 4.
Step 54 involves sending the ping control message to the at
least one pingable device which is in communication with the

30 pinging device over a respective communication channel.



i ndi cator elenent 120 in accordance wth the instructions contained in the
pi ng control nessage 116. It will be understood that additional peripherals
may be connected to the naster device 110 in the network 15 130. The

vari ous enbodi nents described with respect to the network 30 of Figure IA
are also applicable to the network 130 of Figure 1B. Figure 2 is a flow
chart of an exanple nethod of 20 the operation of the pinging device of
Figures 1A and 1B. 1In step 50, the user initiates the ping function. This
may be achi eved using any of the nmeans descri bed above. In step 52, the
pi ng function generates the ping control ngssage based on input received
fromthe user. This nay be as 25 sinple as generating a standard nessage

based on the pressing o button by_the us oIve mu tlple
user inputs as describedgﬁ%fomﬁVth r%@ go gﬁﬁhréaﬁp © PP %4 9Fnvol ves

sendi ng the pin@ut@m&r@tlmmsghgeetplm¢mbkﬂ debeaetoﬁNEagpmagahAaudemﬁce whi ch
is in communic t i hgin Vi C ver a respective
i cati anne\l‘l'yl EQG Tn]f‘ ggrg Q{ soqfadcs’leoagh 7155 Tonﬁnpg ¥5Rp IR "HEPhSd of

conmuni cation ¢

the operation olevilge perefabise tevpiry oforfirglr essdayeand IhBstep 625t @pe60, the
recel ver of shoa heasloons pALLEd Rinaahl g (deulce recelycs Lhe ping
control nessage. % nessage procesSSTng fUHCt i on

act uat es one orlﬁﬁéﬂétorrﬁﬂam@m@ﬁ ememQHQHdanneannth(tn@cdlmmateifuf dhet at es of

the ping Contﬁﬁh.”%éﬁ@&%,me@s?&&ﬁe Iné&ggtohngt ﬁgggsmeg%oce55|ng

functions stop thé actuation o i nstructions
for stopping t FEosgerabry divngftions stop the actuation of the indicator

elements. The instructions for stopping the actuation of
10 the indicator elements may be received by the ping message
processing functions as part of the original ping control
message or may comprise a second ping control message. In
some embpodiments, there are no separate instructions for

stopping, stopping happening automatically by a timern.

15 The user interfaces 17 and 117 may take various
forms. In the embodiment described in respect of Figure 1A,
all of the network peripherals 18a, 18b, 18c¢ are paged by
one ping control message 16. In that embodiment, the user
interface 17 may be in the form of a labelled button on the

20 master device 10 which simply needs to be pressed by the
user to initiate the ping function 14. Other user
interfaces such as voice recognition, stylus input,
trackwheel input, clapping or other distinct souﬁds detected
by a microphone, menu items selected by the user in the GUI,

25 sequence of keystrokes (double-clicking, triple-clicking, or

clicking a distinct rhythm) may alternatively be used.

Figures 4A to 4C depict a menu user interface 70.
The menu user interface 70 consists of a display 80 and
buttons (or other user interface elements) 72, 74, 76, 78.
30 Initially, as shown in Figure 4A, the button 72 is
associated with initiating the ping function. The buttons

74, 76, 78 may be associated with other unrelated functions.



10 the indicator elenents may be received by the ping nessage processing
functions as part of the original ping control nessage or nmay conprise a
second ping control nmessage. In sone enbodi ments, there are no separate
instructions for stopping, stopping happening automatically by a tinmer. 15
The user interfaces 17 and 117 may take various forns. In the enbodi nent
described in respect of Figure 1A, all of the network peripherals 18a,

18b, 18c are paged by one ping control nessage 16. In that enbodi nent, the
user interface 17 may be in the formof a |abelled button on the 20 naster

device 10 which sinply needs to be pressed by the wuser to initiate the
ping function 14. Other user interfaces sich as voice recognition, stylus
i nput, trackwheel input, clapping or other distinct sounds detected by a
m crophone, et fehrEeselwcrédthy hHeEws8R kasulte GOl the 2%i sydquvente of

keystrokes (doueemehi Ckidigh itl FPhr£drCKi RGe Qlny, Gl 95%&% i ghLpet
rhythm) may alternatively be used. Figures 4A to 4C deplct a nmenu user
interface 70. tPRevABRUEUSEL eCht Bt @atged ofey istss tof Pandi splray 80 and

buttons (or ot hektuserad ntRpkacs: el emRNbL)} tdR. 77 be186ts TBre gﬁn' %%i gkly, as
shown in Figure 4A the button 72 1s associated with initi tlﬁg he ping
function. The BdttBakredfeviges 7giepnppsisangsshritégnw ¢ nsotdmrs Gheel at ed

functions. 17 plhgiflgpiessianzof dddeutt QB /e Jiesukhs bk ddie 74 spl ay of
t he nenu shown in Flgure 4B. The nenu of Figure 4B allows the user to

sel ect whi ch p&Fr8atUe I NELRY RE a Raipad (Reiilter, aeprdansias§irhetbritton

72 sel ects thebptogh e ele1scakl tipaig:edidevi£as padepnessing de button 74
sel ects the pingiq&_of a_paired headset, depressing the button 76
generally, the display 80 may list any number and

10 combination of paired devices.

The depression of any one of the buttons 72, 74,

76, 78 results in the display of the menu shown in Figure
4C. The menu of Figure 4C allows the user to select which
indicator elements of the paired devices to actuate. In

15 particular, depressing the button 72 selects the actuation
of all indicator elements, depressing the button 74 selects
the actuation of audible indicator elements, depressing the
bButton 76 selects the actuation of visible indicator
elements, and depressing the button 78 selects the actuation

20 of tactile indicator elements. More generally, the display
80 may allow the actuation of any combination of indicator

elements.

The menu user interface 70 provides the ping
functiop 14 with the flexibility to allow the user to ping
25 all of the paired devices or to ping only one or a specific
combination of the paired devices. Alternative menu
structures which allow for other selection options are also
contemplated by this application as well as other forms of

user interfaces such as touch screens.

30 The ping function 14 may allow the user to specify
in the ping control message 16 the duration for which the

indicator elements 20a, 20b, 20c¢ are actuated.



selects the pinging of a paired printer, and depressing the button 78

sel ects the pinging of a paired PDA. More generally, the display 80 may
i st any nunber and 10 conbi nati on of paired devices. The depression of any
one of the buttons 72, 74, 76, 78 results in the display of the nmenu shown
in Figure 4C. The nmenu of Figure 4C allows the user to sel ect which

i ndi cator elenents of the paired devices to actuate. In 15 particul ar,
depressing the button 72 selects the actuation of all indicator elenents,
depressing the button 74 selects the actuation of audible indicator

el enments, depressing the button 76 sel ect;s, the actuation of visible

i ndi cator el enents, and depressing the button 78 selects the actuation 20
of tactile indicator gener al. | di splay 80 al | ow
the actuation of any co%gﬁ%& |o oY % ecgf%g £ ﬁ@ﬁtg4l¥ﬁé ﬁ@ﬁdg fiser
interface 70 pﬂ@#ﬁdegtxdn§ pmnghefmunn|q@ntiélmmédsa@helﬁlemldnﬂua&¢ theal | ow
the user to pi e ir devi.ces or to pin nl ne.or a
specific COWbIEgFﬁgﬁt%% %%EEEI%Q%' gﬁcgé Eerngnggl%%ﬁﬁﬂygﬁragtures
whi ch al | ow f orcigeher %%I@@tuoﬂeom iagrisiade et lod smdlcemben@l@teedsbinhl S
application ®s |15 r interf such uch
screens. 305$hgw§|ng@?d%%¥?oﬁ g%%gfupg§§é?ﬁggﬁ§e?%?o %%%%l 'y Irfqn *T he pi ng
control nessag&a¥&oeheorduoasi omn falrl Wi photiwed ithdbogkothelrementise20a, 20b,
20c are actuat adeolfacdl t @hRALEVELY LS. PLAG UG, OB, 1 ARYPr OVI de
instructions in the ping contr nmessage to actu |nd|cator

el ement 20a, 20BM° rf&rhrausbe%éidwe@rl éﬁ@mwr@fcomumcatlon, artificial

intelligence, or fuzzy logic.

10 References to computers in this specification

include guantum computers,

The above description of embodiments should not be
interpreted in any limiting manner since variations and

refinements can be made without departing from the scope of

15 the application.



time or to continue to actuate the indicator elenments 20a, 5 20b, 20c until
the ping function 14 is deactivated. These various options can all be
provi ded t hrough the nmenu user interface. The options can alternatively be
offered renotely, through radio or quanéun1connunication, artificial
intelligence, or fuzzy logic. 10 Ref er endes to conputers in this
speci fi cattpfir vt ncl ude quantum conputers. The above description of

enbodi ment s S%OUId not be interpreted in any limting manner since
variations and refinenents can be made w thout departing fromthe scope of
15 the application. ngiﬂmﬁngEl&ctﬁopingﬁagiebecbmpmﬁeidgvbceiagnprising a
pi ng func%lonzﬁgg éran mitter mhereh t he Ebn function iis adapted to
generate and ¢ he 't rafdntt tEF 7L Buapt BaCFS18 FREnBiY SVBFtERENASI s of an

ad hoc W redgssedetwogdkne st abhhghede Wt t QYL USEE h@pgbagtehe%t one
associated ping control nessage to a plurality of pingable electronic
deV|ce§5m%?%ﬂﬁ@%ﬁt@ﬁ@%n@@ﬁ@@ﬁ eefrani eddeviceiretesacnaarpol of at | east

one indi cator, fgﬁ%ﬁ Sfreach of . fhe, tp%g:§% Ly 8% p%QQ%QES Sgeé%ﬁgnlc

devi ces, each | east one 1 enen ein
gener at e mmnﬁﬂﬂﬂ(RHS&HQ@EK@G@tpb&EaIDtﬁ USGp;n@@BEéIéléaﬁhoﬂﬁcthe

plurality pi ngable e ectr ni c_devjces aired to the _pinging
electronlép eé’R?ﬁ% h‘%'ﬁﬁ§&§ﬁ$%%go% °9 r%%?ﬁ 98veRannels i dentified

to the rewamearpldngaem €1 & SCLE0NI Lna deyt 68 BYchBEr PERGEAGRELECERANI C
device , wherein the ng control nmessage contains instructions which
defi né Whirdpgelity o plngable electronic devices, each of the at
least one indicator elements being adapted to generate an
indication perceptible to a user, wherein each of the
plurality of pingable electronic devices is paired to the
pinging electronic device through a respective one of said
15 channels identified to the respective pingable electronic
device by the pinging electronic device , wherein the ping

control message contains instructions which define which of

the at least one indicator elements are actuated.

2. The pinging electronic device according to claim
20 1 wherein the ping function is adapted to ping all of the

plurality of pingable electronic devices.

3. The pinging electronic device according to claim
1 wherein the ping function is adapted to ping a subset of
devices of the plurality of pingable electronic devices

25 (1Ba, 18b, 18c¢) based on a user selection.

4. The pinging electronic device according to any
orne of claims 1 to 3 wherein instructions in the ping
control message sent to each of the plurality of pingable

electronic devices are identical.

30 5. The pinging electronic device according to any

one of claims 1 to 3 wherein instructions in the ping



the at |east one indicator elenments are actuated. 2. The pinging electronic
devi ce according to claim 20 1 wherein the ping function is adapted to
ping all of the plurality of pingable electronic devices. 3. The pinging
el ectroni c device according to claim 1_wherein the ping function is
adapted to ping a subset of devices of ?the plurality of pingable

el ectroni c.deviges 29, 4d8ag.18by 1 based, an L.selecti.on. . 4. The
pi ngi ng eI%ctron?cmdeéé%e ggcgré?ngg%g g%ygh%ngﬁggggﬁgﬁng%lbgggéb%ﬁerein
i nstructi ohse¢nrohecpiaygicesntrel unktgsage sent to each of the plurality of

pi ngabl e electronic devices are identical. 30 S. The pinging electronic

devi ce accgrding to any gne.of c&aiﬂs 1.to .3 wherein igstructions in the
ping 20 control mesSage” 5RAt Y oS LAEhT B EhESBEGFaPFEG  8F "8i hfaBr¥
el ectroni cogleve £esl atls uni gees BheFBEnPLAGI BE BLECHKE @B Esde¥ibEqoaKCakdi Ny
to any one of clains 1 to 5 wherein the ad hoc wireless network is 5 a
Bl uet oot h TdpabteP et verRalpte BreeYeobkhoF| Reupserbhklike TREWPIrkKg ng

el ectroni c device according to any one of clains 1 to 6 wherein the

pi ngi ng electronic dgyd Geinksnd @?é&foQEXiﬁgvigemgggopggghngoggﬁ.troniC
devi ce according to any = 10 one of clains 1 to 7 erern the pinging
el ectroni ccrgevifeecldvng berd pherlad relovi cee PinAnnadehectwbnétedsvihetwor k

conprisinqjgépw£§¥é§)aeéqc i ngabl e el ectroni c devices each conprising a
receiver, a ping nessage processor and at |east one indicator 15 el enent,

adapted to generate an indication perceptible to a
The pinging electronic device according to any

10 one of claims 1 to 7 wherein the pinging electronic device

is a peripheral device.

9. An ad hoc wireless network comprising a plurality
of pingable electronic devices each comprising a receiver,
a ping message processor and at least one indicator

15 element, adapted to generate an indication perceptible to a
user wherein the receiver is adapted to receive a ping
contrel message over channels of an ad hoc wireless network
established without user input and the ping message
processor is adapted to actuate the at least one indicator

20 element, in response to the ping controcl message and a
pinging electronic device comprising a ping function and a
transmitter wherein the pinging electronic device is paired
to the plurality of pingable electronic devices and wherein
the ping function is adapted to generate and the

25 transmitter is adapted to transmit over the ad hoc wireless
network the ping control message to the plurality of
pingable electronic devices, and wherein each of the
plurality of pingable electronic devices is paired to the
pinging electronic device through a respective one of said

30 channels identified to the respective pingable electronic

device by the pinging electronic device, and wherein the



user wherein the receiver is adapted to receive a ping control nessage
over channels of an ad hoc wireless network established wthout user input
and the ping nessage processor is adapted to actuate the at |east one

i ndi cator 20 el enent, in response to the_ ping control nessage and a

pi ngi ng el ectronic device conprising a g?ng function and a transmtter

wher el n theiRbndbng. gl ealionte deNigenks;Ratiad. ta.t g, Rhukaldty of
pi ngabl e el ectroni c devices and erein € pI'ng function I's adapted to
generate anditheol5theamsni¢ter dsecadaptedtbo tiansmtkt aver astheaaddhoc

wireless network the ping control nessage to the plurality of pingable
electroniclgevices, ﬁﬁg wherein eacp of thﬁ Ekuralitﬁ.of EingﬁbLe

el ectroni ¢ devi ces i s pait el ot helepPnhFhyCeredfrBAFE N delPcE lefifodgh a
respecti vesonge D siad do B0y chandel sni dentibpedqdt eot penkespechirvenpi ngabl e
el ectronic _device by the pinging electronic device, and wherein the 21

pi ng coht O} eskageEontgmle nsteaEEPBhS WAVERSEefine which of the at
| east one indicator elenents are actuated. 10. The ad hoc wirel ess network

accor ding 10, ¢l ai m Srnahet e Uhe- 9100, fHochbeR Lscagdaphed:bocpLag gl | of
the 5 plurality of pingable electronic devices. 11. The ad hoc wreless
net wor k actorith iy the qbaign Bunavhierri hst heéaptag tanpingnai subdapted to ping

a subset of. _device f %QF lurality of pingable e] ectroni,c devices based
on a userC%QPé§:%6%§ %&?]_.uﬁéll%% %%cpbe%?g§seﬁ%? PRIGCEEVEFRG to any
one of clmaige 4 & LsavhesEidedinsdructions in the ping control nessage
sent to each of the plurality of pingable electronic devices are identical.
10 12. The ad hoc wireless network according to any one
of claims 9 to 11 wherein instructions in the ping control

message sent to each of the plurality of pingable

electronic devices are identical.

13. The ad hoc wireless network according to any one
15 of claims 9 to 11 wherein instructions in the ping control
message sent to each of the plurality of pingable

electronic devices are unique.

14. The ad hoc wireless network according to any one
of claims 9 to 13 wherein the wireless communication
20 network is a Bluetooth capable network or a Bluetooth like

network.

15. The ad hoc wireless network according to claim 12
wherein the ping message processor of each of the plurality
of pingable electronic devices is adapted to decode whether
25 the ping control message contains instructions to ping that

pingable electronic device.

16. A method of determining that a plurality of

pingable electronic devices, each having at least one



13. The ad hoc wirel ess network according to any one 15 of clains 9 to 11
wherein instructions in the ping control nessage sent to each of the
plurality of pingable electronic devices are unique. 14. The ad hoc

wi rel ess network according to any one of clains 9 to 13 wherein the

wirel ess communication 20 network is a Bfuetooth capabl e network or a

Bl uet oot h Ji ke . e a oc wireless netwgrk_according to claim
12 Cwner ei Hthe B as T e el P arhE SR e P AT SRRy o
pi ngabl e ebecteniicl devd cesuisr adape edatn decode whehherp2hgtihg ping

control nessage contains instructions to ping that  pingable electronic
device. 161 Thed GV et er PRI hel b haR BIpYubarFEyoof angi Agabl e

el ectroni & devd edse SaCL ARV AL | pash) p0F 22 piRGhEaLOL ELenpnt cadapt ed

to generate an indication perceptible to a user, e eachlpalre with a
pi ngi ng®  elasctaanie dayiwel voipre stlng @i py by f ehettoonanddaviteansmitter,
each of t ality of pingable elgctronic. 5 deyices_being pajred to the
pi ngi ng eh%gg%%gﬁ(é(ﬁ%ﬁgﬁé%% ough %fr%%%%%?}%e b%%ngffiﬁgngglgkeidentified
to the respaeidtierpigigablis €| erd&onhei devdeecdyb henpi pghgongel ectronic
device, of an ad hoc wireless network established w thout user input, the

net hod por?plﬁ%tifrﬂjut%é*eﬁlﬁeszt épls Bt At e il s ehebYPshi ¢ device,
generati ng & o i NG LORLNG B SSage 1?”¥Hglmé@ﬂ6&cébﬂg§i§@h h.define

whi ch of the at |east one i ndicator ement's are actuate transmtting the
pi ng dént dlepressfage fromthe

at the pinging electronic device, generating a
ping control message containing instructions which define
which of the at least one indicator elements are actuated;

transmitting the ping control message from the

15 pinging electronic device to the plurality of pingable
electronic devices over the channels of the ad hoc network;
at each pingable electronic device, receiving the
ping control message and actuating the at least one
indicator element of that pingable electronic device
20 defined by the ping contrel message to confirm that that
pingable electronic device is paired with the pinging

electronic device.

17. The method according to claim 16 wherein it
further comprises the step of pinging all of the plurality

25 of pingable electronic devices.

18. The method according to claim 16 wherein it
further comprises the step of pinging a subset of devices

of based on a user selection,

19. The method according te any one of claims 16 to

30 18 wherein it further comprises the step of sending



15 pinging electronic device to the plurality of pingable electronic

devi ces over the channels of the ad hoc network; at each pingable

el ectronic device, receiving the ping control nessage and actuating the at
| east one indicator elenent of that pingable electronic device 20 defined
by the ping control nessage to confirmé&hat that pingable electronic

device is |red t ngi ng ctronic devic 17. The metho
qocording TOHeT AT 160 SnePEFRORE Yco oF BRep PBanprnLEST: HESSPER 6F BRAGi ng al
of the pl Lkﬁﬁlttlﬁey p25rof i pingabpenghectr enketdeyicegevi8esThe method
according to claim 16 wherein it further conprises the step of pinging a
subset of devices of based on a user selection. 19. The nethod according

to any one &f clainms_16 to 30 18 wherein it further og&rlses the step of
sendi ng 231 dent i cal ' M8t et i dRSCYBL Phet B AGYcBREr 6F RediBgelfoteach of

the pluralig W}@r@ir@@'Eu@&l’%@%r(@&hﬁr}j@&éc@ﬁe 20:pThe g@hagﬁga%%@l%ng to

any one of clains 16 to 18 wherein it further cohprises the step o
sendln§5quﬁR¥UQ¥4Qﬁﬁr%mtﬂmhﬁnmgt¢mmbr@g m@aﬁa@é message v6 eheh of the
plurality evi ces. A conmput er usabl e medi um

el getr
havi ng co ﬁ%er %%pdﬁ% ln%rograrf?c %%o%%%n S¥hB5dt ed therein for causing a

ping nessage to be sent over an ad hoc wireless network to a 10 plurality
of pingabl e devices, the conputer readable code neans being arranged to
i mpl emrent 2lhe net hodh acogrdi ey doebanymeaneunf hel ahgscdiptiDe20readable

program code means embodied therein for causing a ping

message to be sent over an ad hoc wireless network to a
10 plurality of pingable devices, the computer readable code

means being arranged to implement the method according to

any one of claims 16 to 20.



