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20 automobile horns, sirens and other alarms.

One manner for allowing users to hear such warnings is to provide a system inside
the personal mobile device that detects the warning signal and provides some type of
warning to the user. This type of system is described in US Patent Number 6,014,345,

25 titled “Apparatus And System For Damping External Noises With Means For Producing
Sound And Preventing Oversleeping” granted on 11 January 2000 in the name of
Schmadeka. The problem with such a system is that the system is integrated into the
circuitry of the personal mobile device. Therefore, this type of system is hard to
incorporate into existing devices as the system is much easier to incorporate at the time of

30 manufacture of the devices.

A second type of proposed system is a device that is connected between the
personal mobile device and the user listening device. Examples of such devices are
described in United Kingdom Patent Application Number GB 9724601.1, tittled “A Signalling

35 System” published 10 June 1998 in the name of Sennheiser Electronic GmbH & Co KG;
US Patent Number 6,782,106 titled “Apparatus and Method for Transmitting Sound”
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35 The above and other advantages are provided by a system in accordance with this

invention that is configured in the following manner. The device includes a housing. An
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digital audio data. The circuitry also includes a digital signal processor that receives the

digitized external audio data and performs a detecting process.

In accordance with some embodiments, the detecting process is performed in the
following manner. The process begins by receiving digital samples of the external audio
data from an analog to digital converter. The process performs a Fourier transform on the
digital samples. The transform is used to generate an amplitude versus frequency vector

35 over time of the samples. A peak is then selected from the vector. A frequency of the
peak is then compared to the frequency of the reference signal. [f the frequency of the
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In accordance with some enbodi nents, the device nmay receive new reference
warning signals in the foll ow ng manner. The devi ce includes an actuator
that i s ewpasadisetyrough the housing that a user depressesTiSG2etoanga1t he
device to a learning node. In the 25l earning node, the digital signal
processor perforns a | earni ng E};tgcess. I n accordance vyitt] sone

& 3
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t hreshol d val ue, data reqarding the sanple.is.stored. Preferahly, the data
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sone enbodi nents, the device als ncl udes an anmplifier nt that
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the bat tise crigtermined. This process is repeated until the process has been applied to the last peak

20 in the vector.

In accordance with some embodiments, the device may receive new reference
waming signals in the following manner. The device includes an actuator that is exposed
through the housing that a user depresses to change the device to a learning mode. In the

25 learming mode, the digital signal processor performs a learning process.

In accordance with some embodiments, the learning process is performed in the
following manner. The process begins by receiving digital samples of the warning signal
captured by the microphone from an analog to digital converter. The process then

30 performs a Fourier transform on the digital samples. The transform is used to generate an
amplitude versus frequency vector over time of the digital samples. The peaks of the
sample are then determined from the vector. A first and a second peak are then compared.
First, an amplitude difference between the two peaks is calculated. The absolute
amplitude difference is compared to a predefined amplitude threshold value. A frequency

35 difference between the first and second peaks is then calculated and the absolute
frequency difference is then compared to a predefined frequency threshold value. If the
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15 charging systemto the battery and a second position that connects a
power managenent system for the device to the battery. In accordance with
parti cul avoana/1BR79%hese enbodi nents, the switch may be &CwsSGheamioo@iil1 switch
that is toggled by the insertion and renoval of a connector into the

audi 0- oaflsRRE BRiREe AfffetdiRe #MsS thanib PredehiRédampRudé ttesHbRd ¢dlué BRE the
enbodi nents, the battery charging systemis configured in the foll ow ng

manner . asofyte Jrequergysdifferenge i, grRaterctrap dhapsedefingd (fiaqugngy Breshalhvalugnd t he

bat t er ygath ré§4raing the Safiplt is! store@N el abip Siheekita irftfudee ARE Gniphtlide- vetsiat h
and the battery. Automatic battery charging circuitry is connected between
the firfgauenay Yedtenrrentimegenaratng %5 therzamnies #nd 2 QPW'O',E\OE%&Q'%?W@'%-
conngcted between the first and 25 second audio-in paths and the autonatic
battery charging circuitr A first diode i s connec ed_thween t he

capaci tor ant gfeordance; Wﬁ%-cﬁoﬂlq erpediments thesdeVier) alRcoNclydes - AmnRlifiar

bet weenglbRRnt @Rt retaive ittt bRSl0§ CH@EHaPHAIE - digndlsiidhd Amplfiesdthei sigfals.sir hen
connect ed between the capaci,tor an e automsﬁtlc aftery char
g'EE’%dhat her

] dth
ci r cui t@GFordangewith gerae embodigents. the deripe fgygalso include am, argy of

f eat ur egreaidAnaslYRtY heDigial §igha ProceRBb! 41 indicatdesstaiubfitendevive. f ol | owi ng
detail ed description and are shown in the follow ng draw ngs: Fi gure

1 i1Q ustrating a perspective view of a personal nobile device and a warning

system devi Cp ddioRfanes With 68mei dnibadliménts ofl tHieinvertion!, tesdevitesfaitherncladds gur e
2 illustrating a djagramof the c

e conponents of the warpi ng system deyice in
accor dadRattent gharggssysiem dhabls; C@%Pec EPE"’qeﬁvgﬁt ?%ﬂ?’"g\ﬁd{"ec‘?or and 'a
2011/ 1?6’51%4??6?%@9_ t ri}rﬂ! Wf _illsingt; signalsﬁbwv;@d froml thuaahdi%t-ih @gnﬁébtﬂudhcsomﬁh
connector and switch in a firs osjitjon in_accordance wt Wn
enbodi rehihesh emkpdimantss a viich togdles befwesn st positia {hat Foppests B8 eBt
comgect @H’aréﬁﬁ? s§¥ECId thé battéry &PEG Sesontipdsition tikatGRhAENIS @ piiwen nidiaigeienn

Syt om PIHE CoF dHRcER 1P (1 B cIioBaFarERT S W PEERE Ao Thesh

Fi gur e émbbdimehtsattiegvitchf haywéiaageaianidal switctofas & toggled dlyathé iim@ridonvaridii ng
signal and \PFOVi di ng ext erpal audi@ data.to ?hu er. in accordance with an
enbodi nfeovat of 3 FANNPAIRE INQ - audiePUut GRNIRAY of the 9€MSS at i ng a f1 ow di agr am of

a process for providing a new warning signal to detect in accordance with
an zeonbodi rren}n g:;cotrcri]eimscei \rn}i\tll'?rclatnieoo thggtta aérrlu)eo%in?gr?tg,r M)et .bggery charging system is
configured in the following manner. A first resistor is connected between a first audio-in
path and the battery. A second resistor is connected between the second audio-in path
and the battery. Automatic battery charging circuitry is connected between the first and
second audio-in paths and the battery. A capacitor is connected between the first and
25 second audio-in paths and the automatic battery charging circuitry. A first diode is
connected between the capacitor and the first audio-in path and a second diode is
connected between the capacitor and the second audio-in path. A third diode is then

connected between the capacitor and the automatic battery charging circuitry.

30 Brief Description of the Drawings
The above and other features and advantage of this invention are described in the
following detailed description and are shown in the following drawings:
Figure 1 illustrating a perspective view of a personal mobile device and a warning
system device in accordance with an embodiment of this invention;
35 Figure 2 iIIuStrating a diagram of the components of the warning system device in

accordance with the shown embodiment of this invention;
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This invention relates to a personal nobile device that provides audio data
to a 15 headphone. More particularly this invention relates to a device
connect abWe 2batme™a t he personal nobil e device and headphosegotolvaizinoni t or s
for a warning signal and provides the warning signal to the headphones when
a warning signal is detected. Still nore particularly, this invention

rel ates to aFigord @eilblgtmﬁngt an| audieout eannértopand oswitchmisbid dirsfiepasitionaind t he
headpho t he headphones when a 20

war ni ngggt?)é(y}ﬁ& %g@%riig@gg@ihggg%ﬁ(ﬁ)fﬁgé@g}é’gconnect ed; and that charges a
power suppl yFlggreng llpgiratingian audig-ositysphhediorbgnd rswtp@rlecmaecqrdbpwtmjem ce
when nogheasinia tﬁégh&ﬂ{‘@ﬁ%&ﬂwen{:bﬂHi”s‘?mﬂe Héustrat es an enbodi nent of
device I n accordance wt fis Thvention and 25 an associated audi o out put
devi&e. Audi 6|ggtq puillugteatinge a 1povérs chargingi systeral iepResredarer wihathe Dhhyiwral

Assi stag,tnbgﬂé)é).ltofl\{ﬁlé iMleRY&s:» or other electronic device that provides audio
out put to audi o-out connector 105. Audi o output connector 105 is a common
connect or t hbigute® lusiating & flew wiracarnrof ¢f pracessdfap Helesting a wanring sigapboansl ayi ng

devi ce. r-EVBi Zé)étéf‘nal%?cfdété( REa uQ%r |ﬁ(‘§5g thEeO\Hﬁﬁaﬁ\éﬁ{Boa&é?ﬁ'Bpﬂ“s APSAIR! S 1N

audi o out evice are 30 dis connector 1s Inserted 1nto
audi o o@f ut connector 105. One skill ed |n the art will note that the exact
confg gur ati OpigRfo P RLEETG o uidghirh oY algtocdsdirGr BrvRING 4174 Sfarding sl
inmportant to lunc? g 49 a”ﬂc'an arr@léo'mwlg;t ed ‘?or br \?llb?'y

er st andi IS I'nventl on

Devi ce tpgieteciin @m@sdaw@ewtg@nlmbodmmt@fithiwweemmect or 155 extends out of

one 35side of housing 152. Audio input connector 155 is a typical prior

connector for coupling to an audi o output connector of an audi o out put

devi ce, such as audi o out put cdetaiiedPeseniptionyp

2011/ 152794PETE SO 0B U0 pRRHE mdbil Qolibh hat HBABES Qb ath %o d
"mal e" connector that inserts into a t put connect or

audl® | hgadphermnMoare panticylarly this ivgAtiem rqlﬁes é@ 8 d%\/w&e@qz}nieﬁﬂablsrbqswe% éheex act

conf i gupersbrl nflbild WiivRel dHaUteddPRBIES at hibnftbistford idthing! Siidl ¥ind g?@v.&é@ Il 'ed

inthe art will recognize that other types of connectors Tay be used

wi t hout thgewaminangignalote thei Beadphoees whgh a warmning xigna) i defrated: otlicmere 160

i's a copaieisty, 65 iRGhtibA ralafist® fideliBe ddRHEESIe lﬁii!\%é% % BHrtsoﬁ&nrﬂSBﬁé)r 160
is a common connector that coup | es to a connector of a headphone or ot her

audi o pHe¥senandithg b%adphem/mat pmv@e§kﬁ1¢|wma signal &0 ﬂhq/qunhee@fgnmé & hat
ot hgy 1\9artn}H§e§|?H$| RUidIted AABCRIIDROMEY alke coiffiitel; td?ﬁ”ﬂwaf’%ﬁﬁrgéé RO pbweM thi s

i nvention he shown enbodi nen audi 0 out put connect or O is on a side
opposi t &/RRIY sing thei ayslia detarfviesliest by the paspanal atobil devise Mheputo headrbenes 160
may extgedohheqe@h any of the sides of housing 152 w thout departing from
this invention but preferably output connector 160 does not extend through
the sane side as input connector 155 to allow user access and to 15prevent

the connectigguff 1 MdsPatedah HdddiRedt s Peliok G BBEIrBSNAY With IS iInveMIn 41l Of
audi o i nput device 155 with an audi o output connector of audio input device

10025  an assqgiated pudios putpuk denige. nfudigppnet device HAO issa Jpekilestelgrbopdy ough

a top spékass @iblté]ONé‘dlﬁﬂntlgibA)MW@Fbmgﬁ éﬁétheﬁ%cvrsﬁ.ceaémen%t .abéiat a
that may include warnjin nals Preferably, m crophone is

omi - di audiq joytput ta; %ﬁ%ﬁo | W% Audigjout %U%gf f‘P@n‘faﬁ |common
di rect | @nmectdF tRat &upldsoiet: aEéBnhéstQ op'aoﬂ&?dpweﬁp)orlﬁﬂeﬂ §uéib§9aﬁﬁ@\ﬁ% ice

ext endi ng t hrough op enln s.in the tog surface of housi n(g Array of LEDs
180 ar el ¥Rislly.ot grdtygc;,s ef ‘Nﬁﬁ’ PP‘FUtsrﬁHC @stQP Y SpsakRss ihau HGWPLUhée‘Q%F[?s of

Varigusdisatié®Wheh AsddhfestBY isGRsekeld ihtaCdudid wgubwnneembr hos] OM dkflied lif thePOVeET
supply detection circuitry and audi o i nput connections. Actuator 170 may

al so prat pilote thad tmexact serfigurajion ef sptIem @nd=pircuiity in, audip owtpyt devige Big t on
or ot heﬁomaammuﬁda&tamu%ms I9BAtidnCaneirk GiftéPfor Bredy.ect i on node to a

| earni ng node as described bel ow. Al though m crophone 165, actuator 170,
and array of LEDs 180 are shown as bei ng accessible through the top surface
of housing 154vicd hS@%M&Qﬂﬁﬁﬁ'@ 152/ REdi8 G ToRh&ctd 581 8)teAdY oSt 6for

surface of housing 152 wtho
35 side of housing 152. Audio mput connector 155 is a typical prior connector for coupling to

an audio output connector of an audio output device, such as audio output connector 105.
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30departing fromthis invention. Figure 2 illustrates a di agram of
the circuitry of device 150 inside housing 152 in accordance with the shown
enbodi mrerwoab1tt152®4i nventi on. Ml ti pl exer 215 is a stanaarscaudotongRiiexer
that receives data froma first and second i nput and sel ectively outputs
one of 35the two inputs to an output. Audio input connector 155 is

connect Asl shown, Audis tinput pohnedtom 5% i bexwle” 2ddnnactor that ringsntsnietol 8 5feénsale”

5011/ 16998l ener S0 35 b 3145 kvt BHseRorciERis Pofmoniffine ae, a desipton of

connect the dlxactanmdf guraunrpgftauda:nmputtomnneﬁar lsmnptt@d/foabrevitm Onemsiiledih thetant t 0 a
t t

i g1t a1 “iNpORTHR Bt SiescEper T LORARIGs, ey s BRR WARRR GapBu LB

dat & ( sioverttoh. capt ured by the m crophone into digital data for use in the
detection and | earning processes. The ND converter 205 is connected to

Digital Signal Processor (DSP) 200. To inprove the quality of the external
audi o data, Augibioutpat cenrectort16019 amapneeordefinedtied side ofiba heusingpfsdio 165

rorory SURSCARRESSE Fols & Eiyion eBfinedi: tet gounldd B Bibrletick 8 AgBbhd
mJI t | pI exethe a6dio pE#yikD deviee.a Hawewvent énenskilledi i thel art wijhedcognige dbatosthetich as
DSPJomoﬁgg&%ﬁohggg HRAeAGE AR Ldd¥ b mﬂoﬁeéepgt’(m'gnﬁﬁﬁluﬁlfs' mén% #fl R}\en

nmenory I'S a conventl ona i ncl ud
EEPROM srmmvpnmsdusmm audiy csitpubi cvanedar dﬁotlheorafawéﬁmwpateeef uehor meyt and

t hat t 00
atr an el s Ablicr Ao Blff GirhelRf 186 B ShsARFduah HhY oPihedifer 0D 1 1
8KB of mwusmgsmwnmomeiepettihgrfrqm this lm@akc@n but/eretﬁralvlmoeltnuttoyp@%ct@ff1%r ni ng
si gnal sy ﬁﬁ&%ﬁ{en&mﬁos %amfs.aé aBS% man@n&nﬁ 18818 o &9 J&BEOhSd | ©

based on re U|rene e syst are as a design choice 20
to t deanegemnh@f:ommu@ygt muwm frem dntedering ‘glﬁaﬂ@ qauplinget akgiainpaty o

that cayse.dPH2 @itdPan 9}5‘28' e%ﬁwop%%%g%p%wwm ng process and a

detecti On process as ScCri el ow. so transmts signals to
array of LEDs 180 to indicate the status of various conponents of device

150 as descr HQ\‘? nqﬂ?gf Q18" hdsPm ic#%iéﬁﬁ&elfg tHa{ |§'é&8e§’§|tﬁé tthrobgit a28 sﬂﬁXc@bﬁo

transmt si 0 VI ratlon cate a war ni ng ert
Furt herlmmsmg DSk Migraphane ridsreceives @mrealt@dfmldatqomténamrwd@ waming

t t ot
A5 ST prebreBy ! gt bibhe PRANSE LAY ob %&“&%&qﬁ?ﬁé’%@ “ppdpecbbut o
pr ovi deramawrmlr@tmlderftosn iall dinegliensal Arr@ymideghtdirust@gs Diasigs ( D) H&0ds also
A TT1 culddyiPolEmiing) hrblith Spitids/fRife rib38lof rBEEing 481 rr%aay' SQEDCA atle

butt ons o) rec Ive fromu er such as s on devi ce 150.
30 Devi are cobolgdshy ¢ireuittydeside; thedvausing ansl showsthe Istatds gfa\tatr@rl$ gystomg insidaner

rﬁgﬁgggg&ﬁﬁ}mﬁgpaﬁghe@m ﬁheécgt awesryowfgﬁaaQ de{%rcgéﬁe.?cb}.w amm i@t 250

batter at” may be re-ch arTq by chargi ng
sys2%em eamectims: gﬁqu@t@yﬁtodnwal@o ipeotausieibiorah pe oaemm@hhmgo 923 pgtuator

connect 95o L3Pp AR SAth&G dofitboRalt thalay be used to switch from a detection mode to a
learning mode as described below. Although microphone 165, actuator 170, and array of
LEDs 180 are shown as being accessible through the top surface of housing 162, these
components may be accessible through any side or surface of housing 152 without

30 departing from this invention.

Figure 2 illustrates a diagram of the circuitry of device 150 inside housing 152 in
accordance with the shown embodiment of this invention. Multiplexer 215 is a standard
multiplexer that receives data from a first and second input and selectively outputs one of

35 the two inputs to an output. Audio input connector 155 is connected to a first input of
multiplexer 215 and microphone 165 is connected to the second input of multiplexer 215.
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35 receives audio data frominput audi o connector 155 and generates current
that can be applied to batteries 250 to re-charge the batteries 250. Power
managenerwo9slr 9220 is WO 2011/ 152794PCT/ SG2010/ 0002 PCTaGeaweri onal
system that provides power to various conponents of device 150 to provide
the processes in accordance with this invention. Switch 240 is a swtch

t hat seThaoutpal of multiplexers21S isiken ponrectadatoaaysitcautpul canaect2p 160 to pravidgi ng

SyStemliug%u‘p%tt@@ﬁ%ﬁrtbésoo%ﬁgctggﬁ HHQQ,QYIFQ@ connection of a device to audio

out put ur es ustrate one enbodi nent of switch
240 in accordance with th| s invention. In the shown enbodi nent, switch 240

i ncl udes a t ' ut
connect or 12@% ﬁanl ca Eﬁéb ?&%e%g%f tlo'sé%agé] ec?@ﬁdtgl @Uco%u‘%?o?léggo t p in
tur b, i@rtygnerem%@rwgrt@me_t@alqgsea@mal @aiaﬁoumgsmaptwgd@urth@ml@dplmetlh@ 10
end of 'fﬁi%&é’ 'i‘or‘?‘l\?\% ﬁ"ﬂﬁ'ae’ éetgamb%%%'arﬁﬁgr}ﬁaéé‘s@gs SHhd A IRverEreR)

I C I ng cont

first po |t|on In coup cts conductor 380 connecte to

char gi nepnegeted o Digitah Sipnal Peacesserd®SR)i208- | Te inpreve thrupualityolthe exdemakt s
conduct Qi4ic3 §GaC Qﬁi?ﬁﬁér%ﬁlﬁt%%a%g%ﬁﬂgaéd PERIR r%%ﬂ)phbﬂe Ris8Wna c?therI he

i nput connector 310 of a [istening device I's not connected to device 150

t hr oughcamriingntsiAf gavice dhBect or 160 and coupling 370 is in the 15 first
posjgfi on. Thus, batteries 250 may be recharged by charging system 230
receiving audi o data frominput audi o connector 155 while there is no user

| i st eni ng deRPBR209J5 rernecied to meaony 899.parraycefrlds 480, mstuatert1G, vibigfian  t he
ot her Cth&Ml?tzbﬁ él{) d f8kipfeRer 2. 'ﬁsﬁ‘eagoci%%ﬁ&é‘rﬁuoha digitdl Sigh&iSpréaisensudnhe

resources o atteries are sav I gure 47 connector 310 of the

| i st eni 3y DRRIC3RFE0I4Athal capskerfosy A nfingitegu getoobinsyustiansnstetadoin MENAYich
that copdmehrsso 328 chw&ﬁiBHﬁ%%o%lﬁuaﬁhﬁy iRcIGEE RSN, RIAM) BRI BRAMS0 Of

audi o out put™ connect or hi’s position, the end of connector 310

ext ¥ndsSRAMo @y cambtslatlmrpbfheaafetqm%wmﬁ memaiiestand thalostares the instrictions ch
330 dovgprgadta Fhe pharessdid p@f‘foﬁlw.-d Yy DEP De0NKRLdcdidandie witRdtid ihhtion.

connector 310 causes coupling 370 to 25 nove to a second position to

connect Pietarably naamgendift insludesat legst BB f RAM tsswpppﬁlﬁgteqbgp op gbleapifivene

ot her CAABRRERPSs fd?rwé?ﬁi%' Slrifls. "HdWevBr e eﬁéctc{%@%t oEP @ced QR8'MéMERAl
while a user I'istening device is connected and audio is n&#ecel ved via

audi o iTepUrereeHn e basedymn thgaeqyjipments pf mﬂﬂPtﬁﬂbﬁn%ﬁ’eéﬁ%é&a gngthoidear gi ng

Ci rgpui tpYa dligrid? RULEFMIA eDWtﬁO%c&Uwgﬁﬁagtfmﬁ'f abtDatdr P 8t icalse DiSPSt
audi o- |nq(fath 401 and 'second audi o-in 402 receive separate audio

si gnal 2 ’Qrﬁei%B?tW&GG|PG”€6‘Nﬂ@ét'%ﬁm'I‘95”%‘iﬁ§ﬁ and a griegtion:precres #sdesaikad and

the ri ghdioUdhSp Zoanass tfa‘?@ﬂﬁ@ts'igfﬂls\’to Biray of rLE@ssiw tcf‘iHaudafe B BRAIsCEF
between first audio-in pat batteries 250 second resistor 411

i S connéFioEs CRBPORAMS ssd%\ﬁ%*rﬁp %&ud?*‘d?"bﬁd pheve anie '%‘Piﬁ?tﬁét‘t’%fﬂlr@sal%oo B r st
and secgytd midys bbOfrandiP siyaIst Id VIBISHHE nibddid €06 oM irdRdaite (PWarvingt a8, | evel

fromthe batteries to ensure the DC volta gi
25  Furthermore, DSP 200 can transmit signals to multiplexer 215 to select signal from either

audio input connector 1565 or microphone 165 to output to audio output connector 160.
Vibration module 295 and array of LEDs can provide warning alerts in stand alone mode to
users that may have difficulties hearing the audio warning signal. DSP 200 may also
include buttons 175 to receive command from user such as switching on device 150.
30
Device 150 also includes a power supply, such as batteries 250, power
management system 220, and charging system 230. Preferably, batteries 250 include
lithium or other type of battery that may be re-charged by charging system 230. Charging
system 230 is connectable between audio input connector 155 and batteries 250; and
35 receives audio data from input audio connector 1565 and generates current that can be
applied to batteries 250 to re-charge the batteries 250. Power management system 220 is
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WO 2011/ 152794PCT/ SG2010/ 000211 generated by the audio signals is above the
vol tage | evel of batteries 250 to ensure the current is charging the
bat t eri eswORBbrgts2madi o-in path 401 and second audi o-i n pPaTISG20@/0a02¢1
connected to diodes 415 5 and 416 respectively. Diodes 415 and 416 are
connected between the audio-in paths and charge punp capacitor 420 to

rect i f ya torveAtiorel spdtemghaliprovides gov@r to varioysutorzpamieotssif gevice 160 tapdide

si gnal s, . _Charge_pu C it 0.] nn t.weeqn, i r nd

i odos Becraeat A Bamabgt e, i, 85 oSt SHER 29610 S Rl Bt SHERERT

aut onat cannebtareithegpawercoanagens3® systhar 220 pudharging systeor 230 0 battaries 250er gy

to bui Ig%ﬁ%gﬁg)?ﬁﬁ{eréﬁq_linggﬁonmu&gvic%ft?Jagdﬂ'gg)aﬁé}gtggﬁeous energy. Wen the

el ectrics across capaci tor es a sufficient |evel,
currseent is applied to third diode 425 to bias third diode 425 to apply the

current to t] ' ' 0 | ' sreni t 430
Is a conven'f":ZE éﬁ'[as? écﬁgggﬁhgét% %hléfé}'l'l‘y‘;%dﬁ&é’ﬁ %Ie%ﬁg%tod@s%r&?ﬁ%% “{hg tglr% tted
f ﬁr br ﬁimiler)tipnAum theashiowvncérabaedimgnic iswitch 240Q inshudes @rpechaniaal switehe33thab 50

t hr oug ' t r ' 0 . .

embod: R Hriaieiaf eh ' s8R Sp ATehFEMEE 185 ebfanical swich 30GHE olincel¥t (o,
speci f i caidugtoc 3¢ that dn tum,ds connestegdnbattenies 250. t Ceupling BéMisceanngetad to the

partq cu ' | ' Je ' V. ; ed
Pro 719 of bl 38 Y bvbic B RGchEMcdl leh SR SRR S P PRSI Y o g
si nusoi hich veauplingo 3p@ cohtagtsdconduetos c3@ndonnegted- top ghargingagystero 230Tand; aal | ows
conti nu | ng: 0 pag, h ' 0 i

batteri %ésé%ﬂgg% Sﬂ?@ au |h§ﬂmg§/u I@PI ﬁacgn%g{splug?/de% gﬁeéogﬁ%?(é)@otgg F[))ﬂ;'s’erdevi ce
alnld r ecanagemsnt dysteme22050n\Figure dd the inpyliugonoeetaedl ® pf a fistening gigvise ds not

Il lustr f | deldrebi | o for
25 det e%%nﬁﬁﬁt%\?\élr) g:}@!r\{%bgﬁgﬁtg}dgbpn ext éérnﬁgﬁ %@%ﬁ?c}gﬁ gadggﬁpﬂé% 330 II?sgm'ﬂﬁtr?"('i)e;hone
16514 n first positiarc e Thws, tbatindes 268 dhase he re¢hargeds by mhéfﬁifl\g)ﬁ)’s@r‘o%@?csingbegi ns
in step r vl g Nedi g | esiof e e | s '

capt ur e%&g(? Jr%ﬁ){% rff?gﬁd}r{\%lnlalél\&'?r%rrﬁh %Boigfr?\?e%gér) trZIEOIJSé IsIeD)rﬁgt gﬁbi'ﬁf"'q*z' 6&%?% tal
sanpl escarinected te audio matpub gannectiit180a Furthemegre ehefathen aifceitng Qﬁ gemice 880 tshat

are ConYSIcfikdty NRARRULISEEnd e robRUNEAES O BBHEkldrpdatea L he 30 art i ||

recogni ze e nunber o tal sanples, may be any power of 2 and
t he exact nunmber will depend on sanpling frequency of Al D converter 205,

th rocessi rate ' ; t i i's
| ef 00as a de@?@é@%h%%%g@gof%@&ﬁtg%h e‘(erBidr?Q Icﬁgg ?r? ?M%%Z@gﬁiﬂ% du??eggt?/ggem
| n st epc@becton 16Q sutte that candyaierm 329 gfconpesteri3thatenin contact with conductors

350 of audio output connector 160. In this position, the end of connector 310 extends
through a bottom of audio output connector 160 and forces switch 330 downward. The
forcing of switch 330 downward by the end of the connector 310 causes coupling 370 to
25 move to a second position to connect power management system to batteries 250. Thus,
DSP 200 and the other components for providing warning signal detection are operational
while a user listening device is connected and audio is being received via audio input

connector 155.

30 Figure 5 illustrates an embodiment of charging circuitry 230 in accordance with an
embodiment of this invention. First audio-in path 401 and second audio-in path 402
receive separate audio signals from input audio connector 165 such as the left audio
channel and the right audio channel respectively. First resistor 410 is connected between
first audio-in path 401 and batteries 250 and second resistor 411 is connected between

35 second audio in path 402 and batteries 250. First and second resistors 410 and 411
induce a Direct Current (DC) voltage level from the batteries to ensure the DC voitage
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data to convert the N sanples to the spectrum domain. An anplitude versus
frequency 35 vector over tinme of the sanple is then generated fromthe
Fouri er twansfiorseef the sanple in step 615. The anplit rde/SGRo®WL0AIT equency
vector is a two dinmensional vector of the WD 2011/152794PCT/ SG2010/ 000211
frequency and anplitude of the sanples taken fromthe Fourier transform of
t he sangeresatediby the@udio signajeireabovedtheyvolirge &avel afbattrriesc2i0stof ensvre e
transfo litude in the frequency donain. A reference
si gnal #s et%ﬁlsd&'tagqr@?‘%g)a%" ep 617 and the data for the reference signal
is read fromnmenory 290. The data includes an anplitude, 5 frequency, and

oo oo, 8 L A0 WD kg e otk g

vector. The requenc sel ecte en conpare s
f r equenand 416 telseeccterrem ddiedess4tand 4h6 gme@rpsgted lbetwaan the @ydierinipathsaand he

sel ect e&#gégyﬁgd@gﬂﬁ&%ﬁgafe@mgq Lrlagb{; htﬁﬂb'r'li ﬁd’)? Bf mpquQu&lg %.d?faP& ess

pr oceeds e skill ecognlze
t ol er anioto ﬁ@ysbeaISnchd@G BUOR qapggltqr r”&?u@n@wcmeaewéﬁn thSteﬁ%tSP‘}Oﬁ%e

same W @E@éﬁ haé'%nhftﬂﬁa aia 4F§WH i8Min tdiM éonhebeaa@setohfaua Asgiriy)

choi ce t'o t hose s he art. Q herw se, the process
det er mi m@yntmmefaharge pempsca@n@tqﬁéﬁorséqre$ eneray<e Guild up @ sufficient amaungef 640.

| f wer.ﬁ%@mﬂgﬁéﬁ%a@g PR R Q%{rlcl‘ap pEIRAGH a%e&%aaaépp 4R Fé‘d%ﬁéé gd from

ste process 600 Is re&eate fromstep 605 when a
subsequﬁcleadpve&. ¢ts'rené¢seamd@d to third diqde 42%{9 Bias th'édwdmﬁﬁ%fiuteeamy thee

sel ect g u%"%?k‘ ol Su ufHERR! egar%mgae.ram'mie ﬂhtomcreiﬁff@ﬁ.gce.r&j.tgn@b |s| fa the

anpl it cte k 1's substantially equivalént to

anpl it umvgntuqnabcma;g@mr@wtrx iagd A detailed gassrption 'E%@%@rtbée‘%’ep\lﬁ@na‘ﬂ‘b
determ &%r@ng Wi tﬂgogagirecfg ) éJg fibrie58Y @i h%mah 0l td 6H5E BaferisHal -

O herw se ocess ocee to step 6 as descri bed above. In step
65015 t he process first determ nes whether there are subsequent peaks in the

25 vector. uh oM Mie MBLYIRRRLSS HBRES 150 maYG8ksive RidIS Baf AR aR'RERANSVE O

step 655. Otherw se, process 600 proceeds to step 640 as descr| bed above.
In st epﬂeessec@cqlumﬁd lrp@akarr@gsmee&f%w'tﬁt%ﬁi%@*\%@taor N pasticuare fifency

of the suwhsaavE Rl &ﬁgi‘ns $ al B oRRMMEISH wPraPé‘d frbﬁmstnéw.@fn pdiR 4081 sience
signal 1In step 660 peak and reference are

the frequencies o
subst aneangurrentie 1 §&egrees phesepﬁfgf&%@ nysoidab wave t%b%Pl@Me%sm sesend pydiced jn
thear tinhdih 4&009‘%2 IJvJ%a&orﬁﬂU@ust eh&GRaCsr B?décﬁ@r up¢ ladndeflus %Brdv@@tre-

frequencies need not be exactly the same without departing fromth

i nvent i ehargimgiof batigriasa2ffe The audie wayn fils oray berplayed Ry ther QWQ)W‘RH%@%‘FG |l ed
in the QﬁJrechQ?’BY’géﬁceﬁ@@vﬂr&%ﬁ)ﬁﬁplﬁ%ﬁh&t&eﬁiwa her there is another

ref erence signa check in 35 step 640 as descri bed above. WO
2011/ 152794PCT/ SG2010/ 000211

Figure 6 illustrates a flow diagram of detection process 600 which is a process for

25 detecting warning signals in external audio data captured by microphone 165 in
accordance with one embodiment of this invention. Process 600 begins in step 605 by
receiving N digital samples of the external audio data captured by microphone 165 from

A/D converter 205. Preferably, 256 digital samples of the external audio data are received

from microphone 165 that are converted by A/D converter 205. However, one skilled in the

30 art will recognize that N, the number of digital samples, may be any power of 2 and the
exact number will depend on sampling frequency of A/D converter 205, the processing rate

of DSP 200, the amount of memory 290 available and is left as a design choice to those
skilled in the art designing the system. In step 610, a Fourier transform is performed on the

data to convert the N samples to the spectrum domain. An amplitude versus frequency

35 vector over time of the sample is then generated from the Fourier transform of the sample
in step 615. The amplitude versus frequency vector is a two dimensional vector of the
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In step 665, an anplitude of the subsequent peak is conpared to an
anplitude of the reference signal. If the anplitude of the subsequent peak
i s subst amDi2al/ys2®aqui val ent to the anplitude of the refecemsceowiogesal, the
process proceeds to step 670 to determne a duration that digital sanple
mat ches the reference signal. O herw se, process 600 5 proceeds to step 640

as d?SCﬂmdUédcy'iaﬁ&'@mphtude of thé'sarhplps Gaken ftdmttchJFatnemrahbf@tmtdteh@smﬁlesf t he
sanpl es_nat

f t mbodi t t hi
b o THEesioh 4 BRIy SRradia e Poikn i te TRFREN A HeEPRd dbhe, T
SnbOdl n@npltude intRé freQuierly RidMalin. A Rgferinge sighlls then daféttddinXi€p 66F ahethesed t o
eterm

ne the durtlonvmtoutd t|n fr I S,1.nv Q [n st 675,
t he dur%ﬁ%?é?f tthﬁafF ShesSIgTa "‘f‘téeidgﬁ?W tycﬁéq‘ﬁhe %a}t%t"éﬁq"é s?'bﬁg'lpﬁﬁugg'
conpgar e@bd&nbﬂ@rﬂwmﬁmfahetréremeé@imce|rs‘stgpeﬂzo, hfpenkds deleabd droen thee
substanti IIy grlva ent @\Nar nqilﬁr-tﬂg siI?na i s _detect qd tﬁ j roc s 600
transm‘f“asc EALNY; Ynihe SRICRH PR &5 enygampargd 1@ Afig dreays ?yB er to
switch ﬁef@émqysignaﬂimgep B80. nput from audi o i nput connector 155 to providing
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i ndi cat or c Thus, device 150 nmay be used to ’
provi deP" g%ﬁ#%%p%ﬁ@ qe%g}l#’eqe?)%bg%l e that may have difficulty hearing the
war ni ng signal. 5Figure 7 il I ust rates a flow di agram of | earning process
700 which is r e I nal
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Pr ef er adlbgequst peak is selected from the vector. The frequency of the subsequent peak is
then compared to the frequency of the reference signal in step 660. -

30 If the frequencies of the peak and reference are substantially equivalent, the
process proceeds to step 665. One skilled in the art will recognize that some tolerance
may be included such that frequencies need not be exactly the same without departing
from this invention. This tolerance is a design choice that is left to those skilled in the art.
Otherwise, the process determines whether there is another reference signal to check in

35 step 640 as described above.
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10 digital sanples of the external audio data are received from m crophone
165 that are converted by ND converter 165. However, one skilled in the art
will recoyoizas/tskrt N, the nunber of digital sanples, ne¢Tise2empoponer of 2
and the exact nunber will depend on sanpling frequency of ND converter 165,
the processing rate of DSP 200 and the anount of nenory 290 avail able and

is left ?S alndﬁéﬂ% ?gs,cmgmpumeetohq&aesl?ﬁehbad deak?meoragéredasia@mrﬁgita&e bhe
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Step Trourahon, ERoREhT o bl B heS e refSreacsI SBh i (i eavae PSR riar ds
to apl proveedsito stepesdor fdesanibedlatidien. One skilled in the art will 20
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accuracy r uitrﬁd z%nd t he, exlact threshold value used is left as a design
dyrafigtpeidhic g :

choi ce $1°8% P'A"®he art. 301f the absol ute anplitude difference
is less then the predefined anplitude threshold val ue, the process proceeds
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P or eal Braess ey e 2R, & P8 Hisr solnef SOMRP bt rfuort 38 A0 ke o e
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descri p%dq?ns of enbodi ments in accordance with this invention. It is

bel i eve hat others can and will design alternative systens that infringe
this invention as set forth in the following clains. W

2011/ 152794P¢1/ SG2010/ 00021 t i 1S ' f

provi ding a @grpnﬁat}oasgq{%pof%u\gg?a& |glfy %eugveal%\?ﬁ ﬁ'{g&gﬁﬁ |7§ %&S&%S%eedojé? %pé:’ %?ééjn

audi o ofudmpstepd@50 ortil () Airatismshgreasubstantialtyeehuivadent or the ldevpeak is @oppasedg: 5a
hougi ng, (,152),. .._an input connector (155) that extends through said
hou |ngt°(t%§§%ferte8°%8'88?|é said device (150) to said audi o output device (100)

to receive audio data from said audi o out put device (100);

In some embodiments, connections of audio input connector 165 and audio output
connector 160 are not necessary for the operation of device 150. In these embodiments,
device 150 may start process 600 by a push of button 175 or simply inserting audio output

35 connector 160 to operate in a stand alone mode. Upon detecting the warning signal in step
650, DSP 200 will transmit a signal to an illumination device, such as array of LED 180;
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a m crophone (165) that is exposed through said housing (152) to receive
10ext ernal audi o signals; an out put connector (160) that extends

t hrough swiDdotionsgiong (152) to connect said device (150) PCo/S&a0@/obézdt eni ng
device to provide audio data to said listening device; a nultiplexer (215)
in said housing (152) that receives said audio data from 15 said audio

out put aieiércbrafidimotitie 295 aisch warping isdicatecinaster &bl devitesi®iod Tews edevide audi o

data fr sai d m cr.ophone, (165) .and sel ecti vel tputs_on f.sald. audio
ot 1 OR @8y feissh 36 Biia s watn AL naRAIE I ¥R BRI el Sk e s ¢
m cr ophth@vamting 8ighalout put connector (160); and circuitry (200) in said
housi ng configured to receive said external audio data 20 fromsaid

m crophone, determ ne whether said external audio data includes a warning
sigsal , and FigaresTillustrates @ fiowt diagrasn @f ddarhing padabssn7I00i whielx &r a tphadess dorses

id | tipl id id ' ' .
connect e el EnteBmg S0f b sena b a8 Rt Esd By ROaf e e
iS(r;]u Sa}/\laeﬁ%ﬂg?stbg?ﬁéi}/iﬂg?sig’hmrffh:gi:f:ﬂa(o]:?m) iofartl:cb@iancdw\i/thmi embrzdin:enﬁ ofg gi try
i ougHM B RaHaRn PoFsEs THOF R in talyr0s'BY HabAARG 0 RplesSHE RS
sai d hoaxerngl awatid dgiar eapture Hyrmiceophbna 166 dromh A/[D conedrtes 1681 dPréferably;rid@&6at i on

Ve B RIS of Bl o0 B 98 el o HERGRL 188 el
2 gll ill Q?ngged ?y A2 Tg;mmeg i168s Holesen io_bf skilled imtbtzsbLHrEw_(IIZ%c)gnizmthat Mthe
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confi gerl enable “sai d Vi I'n response
t 0 sai csanegliag fieqaencynoftAiBtconeerterd&6athemrocassingyatedoVM2Shi20Q and dimmamobdt The

device Qi &halyBob AARLSL Ind N R\l GEiIGRERALED thBsd skl AL ARIRffg
15 the system. In step 710, a Fourier transform is performed on the samples to convert the
samples to the spectrum domain. In step 715, an amplitude versus frequency vector over
time of the digital samples is generated from the Fourier transform. The peaks of the
transform are then determined in step 717. The peaks may then be sorted in a descending
order with regards to amplitude in the frequency domain. One skilled in the art will
20 recognize that the sorting of the peaks is to aid the selection of peaks and could also be in
an ascending order. Therefore, the exact method of sorting is left to those skilled in the art
designing the system. In step 718, a peak and a subsequent peak are selected from
sorted transform. The amplitude difference between the first peak and the subsequent
peak selected from the vector is calculated in step 720. In step 725, the absolute
25 amplitude difference is compared to a predefined amplitude threshold value. In the
described embodiment, the predefined amplitude threshold value is 3dB. However, any
value may be used depending on the accuracy required and the exact threshold value

used is left as a design choice of those skilled in the art.

30 If the absolute amplitude difference is less then the predefined amplitude threshold
value, the process proceeds to step 730. Otherwise, the process determines whether the
selected peaks are the last two peaks in the sample in step 745. If the selected peaks are
not the last two peaks, process 700 repeats from step 718. Otherwise, process 700 ends.

35 In step 730, a frequency difference between the first and subsequent peaks
selected from the transform is determined. The absolute frequency difference is then

13



5. The device (150) of claim1l wherein said circuitry (200) in said housing
conpri ses: an analog to digital converter (205) connected to
sai d m crwphonels¢és5) for 10converting a sanple of audi ecisGaowgeeiived by
said m crophone from anal og audio data to digital audio data; and a digital
si gnal processor (200); instructions (600) for directing said digital

si gnal omgRedas & 3védefined frapenue threphald alaldey irfsteh JB6al Irs amgldescrilfedan

o1 U a1 | FBEmAnG 164 Feglehis toresBb) Vel 66’ g o el Al nfie e

f r equenesedvdspending \varthe isighalsf betrepdetectet landioe thd desinedizacdulasy of éie system.

L ot e BVl Lo TR B3R oS b B8 0,
of i ldatpsegké frfeqaerfdyedjﬁfmenge isf naagrtheefrﬂneth?érequg?@ thiésdio)d valuT, processnpar e
e sponsl FbPBeeas B stssh oG BPoel FE, Arglid Fogierli Aty ip bheste

subst anthaalthe/frequency theesholdvalae, procesy 760 detarmiresi the mefpiitudacleeqiegogland 25

determ p d o0 t id.plyrali igit . ] ] i_d
refer en%%aiqng%ﬁéﬂg%ﬁeg%SSE%IWST@%L}#@‘ ;F%g?%r%{ g"aet ri%teﬁgﬁ%%'si%{wlg#{ﬁsﬁeude of
sai d peddteinsinex batplitutde afrequengy) aad eotativo feaiadreferphce waening signat arecthenence
Si |, . . id duration that said plurality
of gﬁfgi ?tgrleds"érrppelmeosfy %%9 %St%gg?'dpﬁ)ﬁgg I onﬁgﬁ%égls'd reference signal (675),
and - transmt said selection signal to said nultiplexer responsive to
e Dt R b s S8 o Sy Bl P Aol it st iR TPlse | <
substantial | y equi valent (0 sai d duration of Sald reference signal 80) .
believed that others can and will design alternative systems that infringe this invention as

set forth in the following claims.
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356. The nethod of claim5 wherein said instructions for determ ning said
duration conprise: WD 2011/152794PCT/ SG2010/ 000211 1) selecting a
subsequenwopenkist™em sai d vector (655), 2) conpace/se26mmaeeancy of
sai d subsequent peak to a frequency of said reference signal (660),

3) conpare an anplitude of said subsequent peak to an anplitude of a 5
reference sigmatiscihed lsesponsive to a determ nation that said frequency of
sai d subsequent peak is substantially equivalent to said frequency of said
reference signal (665), 4.) determne a duration of the matching of
peaks sel ected frmmeeuaéms(ncfbmroeuawhgsawnmgﬁgﬁalqeaajsenaéce(\ﬁ@audeaamnsi ve
to a determ natj on t sa ﬂpgrrg de of %g subseggent eak S

subst ant?RRMAUDIRAURH Y'cﬂ) '"gﬁ;ﬂ‘i"{‘ﬁ@g ?teg'aﬂa'ev'g? DREING gnal |

5) repeat instruca hOlljﬁng'l.(-1l$2j or each subsequent peak until said duration of
said matching is subst nti al IV ration sai d

ref erence signal Yt "?P Jﬁﬁﬁ%’ﬁ t%%e%? rgHg Sa' *}°éﬂ§¥‘9p$3§%) orFouRley

vect or (650)said Bevicd (60()1 eysaie aQdioutpedt dewmer(nﬁo)ftu Irédedve aadip datai fram said

an actuator %170 hr S d housi ng (152) that a user depresses to said
device to a qoﬁﬁg"@( said instructions (600)
for directing Saldndcrgph@‘ie (suegmﬂiatns erposedrthfough said BOsimp(152¢ to nesdeivect | ons
(70 for di r)ggrtn'apa%dsoa%d%%' gital signal processor to: receive a signal from

sai d actuat of e to said | earning node in response to said
signal from sai d actougiudrconnector (160) that extends through said housing (152) to

connect said device (150) to said listening device to provide audio data to said
listening device;
a multiplexer (215) in said housing (152) that receives said audio data from
15 said audio output device (100) from said input connector (155) and said external
audio data from said microphone (165) and selectively outputs one of said audio
data from said audio output device and said external audio data from said
microphone to said output connector (160); and
circuitry (200) in said housing configured to receive said external audio data
20 from said microphone, determine whether said external audio data includes a
warning signal, and transmits a selection signal to said multiplexer that causes said
multiplexer to provide said external audio data to said output connector in response

to a determination that said external data includes said warning signal.

25 2. The device (150) of claim 1 wherein said circuitry in said housing further
comprises:

an illumination device (280) exposed through an opening in said housing;
and

circuitry (200) in said housing configured to transmit a signal to enable said

30 illumination device in response to said determination that said data includes said

warning signal.
3. The device (150) of claim 1 wherein said circuitry in said housing further

 comprises:
35 a vibration module (295); and
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receive a plurality of digital sanples of a warning signal captured 25by
said m crophone (705) fromsaid analog to digital converter, performa
Fouri er twansfiorsenden said plurality of digital sanples @ZIGG2@®p@nate an
anplitude versus frequency vector over tine of said transformof said

plurality of digital sanple, determ ne a
plurality of peakgrduftq(286) # s%iﬂf’ﬁédsmbecdfﬁﬁbﬁté‘éi tf:rt@m.umncals@we@bﬁéble\sard tine
of said plurality of samples (7 erm ne an g

di fference bvPRREiM MmEdYle & "?ﬂmﬁ%ﬁ (90 SRid 91"?(’9'"890%M§aéﬁ1an§ ‘5'8'&’ f% sgid sai d
plurality of wa@fHeSsignatO) . conpare an absol ute value of said

anplitude difference to a predefined anplitude threshold value (725),
35determ ne a frequency difference between said first of said plurality of
pealks and said segRidevide SlAImP Whéteir sai®@lenesperattsin a staf@-alone mode.
2011/ 152794PCT/ SG2010/ 000211 conpare an absol ute value of said
frequency difference to a predefined frequency threshold value (735),
deternine (740) ange Hevice (450)20ff lhinsai Wheimisaid &ifcangl (200¥ inighidghdusing
anplitude, a frequency, and a duration for a reference signal in response
to 5 dePUPRASESti ons that said absol ute val ue of said anplitude difference

is less than sai darpaﬁslaéIt@e@talmainu/éme(zowaﬁmbﬁdwalsum mmbmné(aa&)cfbmte

val ue of saldfre uen i ffer ncels ter that s ede

{Felfuency "t HRVABIG &/5AT0e F u§ic bean! said BieRPhanel o RopS puia

i nstructi OnSdétZQQ)hgftall’dLhw’da:t@rahﬂl se | nstructions (600) for directing
said digital signal. proces determ ne a duration of said

sanpl es include a® l&?ﬁ' aiﬁ qu( and a qualifying frequency. 159. The

devi ce (150) of cinatrmtﬁng\/(wosm d‘iréctd\gsra‘id drgnalisﬁgm processdr (200)ps:i se:
Dot rhoty ons ot O ecky o3 hinl o b 3oEpRn ' GERG AT HR PR
reffy ence warning si gnﬁérfdrﬁﬁé)founer transform on said plurality of digital samples (610),
generate an amplitude versus frequency vector over time of peaks
extracted from said Fourier transformation of said plurality of samples (615),
select a reference signal (617),
select a peak from said vector (620),

20 compare a frequency of said peak to a frequency of said reference

signal (630),

compare an amplitude of said peak to an amplitude of a reference
signal (635) responsive to a determination that said frequency of said peak
is substantially equivalent to said frequency of said reference signal,

25 determine a duration that said plurality of digital samples match said
reference signal (670) responsive to a determination that said amplitude of
said peak is substantially equivalent to said amplitude of said reference
signal,

compare said duration that said plurality of digital samples match
30 said duration of said reference signal (675), and
transmit said selection signal to said multiplexer responsive to a
determination that said duration of said plurality of digital sample is
substantially equivalent to said duration of said reference signal (680).

35 6. The method of claim 5 wherein said instructions for determining said

duration comprise:
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2010. The device (150) of claim5 wherein said circuitry (200) in said

housi ng (152) further conprises: an anplifier elenent (210) that
recei ves wai2diizmsaivag external audi o signals and anplifi eSTss2diogognal s.
2511. The device (150) of claim5 wherein said circuitry (200) further

conpri ses: a plurality of illumnation devices (180) exposed through

sai d housi ng connepgeq&t.hgass@bgeqnegtp@dkfsdrﬁga.kjvpbmmr to provide status
indicators for said device. .3012. The de |c§ % Oi of 1 furt

conprising: a bat#efYMPIER fregHensy i ¢Aidigu 86%'&?‘68 QH?PW)?PP?GO)
and arehstbhey $ighd1@6aD)Ng system (230) that is connectable between said

audi o in connecto 5 and sai batter char e said batter ng
signal s received $)r lg?ﬁ‘g Pda’al‘j‘ﬂ'lpﬂgﬁd %@y&equgg Pgigk to an amplitdde 3

?01ﬁ] 152794 Pfeférete) $ighI0@25 ) responsive t&% dédtbemidationc that $51) frérfuenbﬁlofnséﬂ
urther conpri

connect abl e ¥ sgﬁgﬂ‘tme'?f”?g@\é?a' ygg@ﬁ‘%gﬁr}tﬁos $tf598”éé(f2yg2)fcf? @Jl elr‘ipc(eZOO)
of said devi gighal $665), a switch (240) novabl e between a first
positl on {0 COMeg) oS eAineck dElor FLARI IS LI BB A Y o
battery. 14.ankdhsaidlesferacé $lanal (670)responsiva tmam‘emrmlmiod tbamsacd”arﬁémmje of
(168 That | v suPalRY ARl ShpsGatany Folando S8 bl F orESRERse  ve
to an insertsignalor
5) repeat instructions 1-4 for each subsequent peak until said duration of
said matching is substantially equivalent to said duration of said reference signal or
steps 1-4 have been applied to a last peak in said vector (650).
15
7. The device (150) of claim 5 further comprising:
an actuator (170) through said housing (152) that a user depresses to said
device to a learning mode; and
said instructions (600) for directing said digital signal processor further
20 comprise instructions (700) for directing said digital signal processor to:
receive a signal from said actuator,
change to said learming mode in response to said signal from said
actuator,;
receive a plurality of digital samples of a warning signal captured
25 by said microphone (705) from said analog to digital converter,
perform a Fourier transform on said plurality of digital samples (710),
generate an amplitude versus frequency vector over time of said
transform of said plurality of digital sample,
determine a plurality of peaks from said amplitude versus frequency
30 vector over time of said plurality of samples (715),
' determine an amplitude difference between a first of said plurality of
peaks and a second of said plurality of peaks (720),
compare an absolute value of said amplitude difference to a
predefined amplitude threshold value (725),
35 determine a frequency difference between said first of said plurality
of peaks and said second of said plurality of peaks (730),
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renoval of a connector (310) into said audi o out connector. 15. The
device of claim 14 wherein said battery charging system (230) conprises:
15a firstwaudiliaser4pat h and a second audi o-i n pat h; PCT/S&2010r084211 esi st or
(410) connected between said first audio-in path and said battery (250);
a second resistor (411) connected between said second audio-in path and
said battery (250); 20esthgarat an adolse yvatleardfi said cfrequaricy ydiffékdre ctonrzect ed

bet ween said first gnd second audi 0+ th nd said batter 250) ;

a capacitor (420)pr8§ﬁf?{'@9§'&9”83‘f qu‘hg@i‘}é?%(?gg)' and second auéi f)-i n) pat hs
and sai d automatic bat deteyniad {74D) rmdctere Wata for (sdidOyaming signal including an a
first diode (415) coan cted between c{sjaiddd?i.a ?ci to 420%. and sai d fi{st
25audi o-i n pat h; AmPitude, ;3 Iregioney pnstia praiel e selab e Hiadald fedpsnee o
E:apa;:i tor (420) adetesvinationsdhatcsaididbsolute vaiehof saitlamplitude differénaedis dessde
425) connected bgtween sai.d.capacitor (42 nd sai d au ti.c batt
charging circuitr af'zf?lﬁi) pregﬁﬁne pamp"tu%.{hr sqi?é‘fﬁ%fie (aggcﬁalc# §5?°d?‘§v‘{a§fen§fr ;n
external warni ng $aid frequeicy diffeeencerig geaatbrahataail predefined feaquiencyothreshiblddevi ce
usi ng an external lg%{_,%gécorrpri si ng: receiving audi o data froma

connect ed audi o offt vice (100) in said external device; 35receiving
external audio data froma m crophone (165); WO

2011/ 152794PCT/ SG010/ 000 . rovi di ' ' .Lam sai d
co?#?ect ed au%iTo o] epg?v'ct?e iciaém(-,l‘ﬁﬁ?re nosa\sfdaﬁaﬂﬁg@ﬁé ﬁ@@n’ﬁ‘ﬁg%ﬁﬁ%‘% (160);
instructions (600) for directing said digital signal processor (200) to:
determine a duration of said samples include a qualifying amplitude and a

qualifying frequency.

15 9. The device (150) of claim 5 wherein said inétructions further comprise:
instructions for directing said digital signal processor to apply said
instructions to each of a plurality of reference signals including said reference

warning signal (645).

20 10. The device (150) of claim 5 wherein said circuitry (200) in said housing (152)
further comprises:
an amplifier element (210) that receives said analog external audio signals

and amplifies said signals.

25 1. The device (150) of claim 5 wherein said circuitry (200) further comprises:
a plurality of illumination devices (180) exposed through said housing
connected to said digital signal processor to provide status indicators for said

device.

30 12. The device (150) of claim 1 further comprising:
a battery (250) for providing power to said circuitry (200); and
a battery charging system (230) that is connectable between said audio in
connector (155) and said battery to charge said battery using signals received from
said audio in connector.
35
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determ ning (625, 635) said external audio data includes a warning signal;
switching (640) from providing said audio data from sai d audi o out put

devi ce 5Swoaopriseiodi ng sai d external audi o data from saPdTisiGeeOph@ene to
said user listening device in response to a determ nation said external
audi o data includes said warning signal. 17. The method of claim 16

further conpy4.si nghe a&ﬁw(qbopg(ﬂaﬁﬂ,%gfaﬂhédddﬁpﬁga@ on device (280) I n
response to said determnation that a(ﬁs ext e aydi o dat H u(ggg sai d
war ni ng si gnal . 18 POWREMARRGRILE Y SYRLPE Q)Sthﬁh'lst"%?e%%ﬂﬁrtq g9 é’a )
enabl i ng ( 64@)supplyipowel toshidrBiedditey @aeﬁaf §al’d d@ﬁ@@aﬁ@ to said determ nat | on
15t hat sai d external ,audio data includ

The method of cl a® AWtEN {REPMovable ob%??fb& f’§t 88@'?'3? q“gcoﬂﬂe%{ iat'%\rp(?uﬁfyone
node i N the gHavgiRG € aéma(adoptolsawﬁawry and d seeehd positignifo cbemectssaid palerThe
met hod of claim 16 further ég&p ’ng anplifying said external

audi o data iHAPGETHNY SYFEM( t9|sﬁ'& PH-external audio data. 21. The

et god of cl iai m 20 vvherel n said step of determ ning conprises: 25converting
sai d externa ata nal o e t er nal a to digital
external audlb ng[hae evce Zﬂﬁg "H'E)‘d %{Fglsrﬂ'dZiWI%qe(?gﬁﬁ comprige §tgep of

deter {n ni nlg fU(r]I t f’@h\ébﬁailﬂlbals@gtchr(mlptbﬂQa& @éuuraauiotqut@bndecmrt(asopmapises of
an external audi na er. transformon said
o1 A 1y of mEvae detusan, Fad rah 350 SGETM SPHETHAPSRSTYE (A, BRGER &
frequency Ver@hﬂfvamf%rcdrinaetw(mpyeml@saaoxbmotoadcdrrmmosal d Fourier

transformation of said plurality of digital sanples (615); selecting a
ref erence signal (620);

15. The device of claim 14 wherein said battery charging system (230)

comprises:
15 . a first audio-in path and a second audio-in path;
a first resistor (410) connected between said first audio-in path and said
battery (250);
a second resistor (411) connected between said second audio-in path and
said battery (250); ,
20 automatic battery charging circuitry (430) connected between said first and
second audio-in paths and said battery (250);
a capacitor (420) connected between said first and second audio-in paths
and said automatic battery charging circuitry (430);
a first diode (415) connected between said capacitor (420) and said first
25 audio-in path; |
a second diode (416) connected between said capacitor (420) and said
second audio-in path; and
a third diode (425) connected between said capacitor (420) and said
automatic battery charging circuitry (430).

30
16. A method (600) for providing an external warning to a user receiving audio
data from an audio output device using an external device comprising:
receiving audio data from a connected audio output device (100) in said
external device;
35 receiving external audio data from a microphone (165);
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selecting a peak fromsaid fromsaid vector (620); 35conparing a frequency
of said peak to a frequency of said reference signal (630); WO

2011/ 152'A0RCT/1SZA310/ 000211 conparing an anpl it ede/Sckowaneipeak to
an anplitude of said reference signal (635) responsive to a determ nation
that said frequency of said peak is substantially equivalent to said
frequency of sai obrbaamgmam@ﬂata, frélRtsaldnéomnagted atidioadutput devite (3ad)to
plurality Of?ﬁﬁ& :i\ sanp es h said 5reference signal (670) responsive
to a determ IBigaing itude of said peak is substantially

equi valent to saidbtmhmngs 685) saidbxterhalratidivadata ichides a wamningsigmair i ng

331 rof orence i QEnnBAPaf ot giovidng’eaif aud BiFaR R R S detRer | on

sigmal to s abobrawuhg pakk extefrab pOdis| data fromasdio deibmpnbmm saidt it listenihg

caurval ent 19k B PRI St el L X Ad S S 5800 b o

of claim22 wéraingisigrahi d step of determining said duration conprises: 151)

sel ecting a subsequent peak from said vector (655), 2) conpare a
frequency of said subsequent peak to a frequency of said reference signal
(660), 17. 3) Theeompthiod oﬁnlamrpBifmrtrdaecorhplsahgt subsequent peak to an

arrplltude of sai d ref.ere r ans n that
sai @ frequency of I @%@1 L‘h"ﬁfg?ztégﬁt (gel (ggﬁ/aﬁe ?g’?o sa|t§ %ré(eaquency
of said ref edeter@rinatioghat s(aﬁﬁéxaternal audio ddla)nauﬂtesrsmdwammgmgnal.on of the

mat chi ng of peaks selected fromsaid vector and said reference signal (670)

responsive to a determ nation that said anplitude of said subsequent peak
i s substantits.|y Eeumethodrdf claom 48&ifartremebmprisieg:of sai d ref erence signal,

enabling (640) a vibration module (295) in response to said determination
15 that said external audio data includes said warning signal.

19. The method of claim 16 wherein said method is operating in a stand-alone
mode in the absence of audio input of said audio output device.

20 20. The method of claim 16 further comprising:
amplifying said external audio data in response to receiving said external
audio data.

21. The method of claim 20 wherein said step of determining comprises:
25 converting said external audio data from analog external audio data to
digital external audio data.

22. The method of claim 21 wherein said step of determining further comprises:
receiving a plurality of digital samples of an external audio signal (605);
30 performing a Fourier transform on said plurality of digital samples (610);
generating an amplitude versus frequency vector over time of peaks
extracted from said Fourier transformation of said plurality of digital samples (615);
selecting a reference signal (620);
selecting a peak from said from said vector (620),
35 comparing a frequency of said peak to a frequency of said reference signal
(630);

20



255) repeating steps 1-4 for each subsequent peak until said duration of
said matching is substantially equivalent to said duration of said

ref er enceweignails2mn steps 1-4 have been applied to a | agCTs€akoono2dai d
vector (650). 24.The nethod of claim 16 wherein said step of determning is
performed for 30each of a plurality of reference warning signals. 25.The
met hod of cl ai m 16omparirye an camnglitude bf) saidepexikvitongn aansplifude of saich @efierence

Fecer ving sabEnacGBhdrerontgs Jara ArkSmataer bt sty of sad BSRCRE
net hod of cl ahbat:fdﬂiaﬂ&neq@a\erﬁ@ daid tfrepuerficyanf gaidrrefegercersigriat e s t he steps of:
Four i er  tr ansf of B RTBRIG 8 iRl ) SerE slyrdity: o MGR et R b ars
fr ]9_ra s?i df sarqﬁérenf:é ls@l)w_alt (670]2 respo:’siaelltzta' deteeminatiqri that daidd aifrpitude cf s:cm vveEn
a first of said .plu | of peaks, an n ity of peaks
(720); pe&lﬁﬁgﬁ%ﬁ@t'aﬁ}q e%@%‘?ﬂf‘@ s\?!'gl aﬁ'éa&?&s‘gris%ha%rlg?%dééﬁ% ference to a
g_r fe](cjefi ned gnpl [ tudapa_arin@];ps_zdidwutaﬁm u&zﬁdla&)'aliltﬂﬁbﬁgi]fahbamﬁleg mgfsaimoéwaﬁqn 4 of
i fference between | A . plurality of peaks and said second o
said plural i P4 -%%%Ege f'?@%;w%) e conparing an absol ute value of said
frequency diff er etragsniting paiddeélectinh fsigpqLdocsaidi mbliplener respamnsive785)g and
10 determination that said duration of said plurality of digital sample signals is

substantially equivalent to said duration of said reference signal (680).

23. The method of claim 22 wherein said step of determining said duration
comprises:
15 1) selecting a subsequent peak from said vector (655),

2) compare a frequency of said subsequent peak to a frequency of said
reference signal (660),

3) compare an amplitude of said subsequent peak to an amplitude of said
reference signal (625) responsive to a determination that said frequency of said

20 peak is substantially equivalent to said frequency of said reference signal (665),

4.) determine a duration of the matching of peaks selected from said vector
and said reference signal (670) responsive to a determination that said amplitude of
said subsequent peak is substantially equivalent to said amplitude of said reference
signal,

25 5) repeating steps 1-4 for each subsequent peak until said duration of said
matching is substantially equivalent to said duration of said reference signal or

steps 1-4 have been applied to a last peak in said vector (650).

24. The method of claim 16 wherein said step of determining is performed for

30 each of a plurality of reference warning signals.

25. The method of claim 16 further comprising:
receiving a signal from an actuator(170); and
acquiring a new reference waming signal in response to receiving said

35 signal.
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storing data regarding said sanple in response to determ nations that said
15 absolute value of said anplitude difference is |l ess than said predefined
anpl i t udewOhloagtsoiod val ue and sai d absol ute val ue of saPdTSGeeu®NE1
difference is greater that said predefined frequency threshold val ue (740).
27. The nmethod of claim 16 further conprising: 20charging a power supply

fromsaid augg 0o dphemetfoRli ofethim! B WRcrem sHidlsRpUftaeyliriAg tbprises the stepd8. The
met hod of claim 27 further conprising: provi di ng said audi o

data fr¥m an audio wave file pl ayed by said audi o 25out put devi ce wherein

sai d audi o wave fgk6iving mléu/éﬁhﬂug'sugm@ﬁegbud miéBpRerieX7g8)ENt to initiate
sl ow char gi ng. The nmet hod of  cl ai I?§80 erein said audi o wave

file is a si nusoﬂé%ffm"\ﬂéi\gea F%urtf-‘étrar'%f%'aOFrsamsg"m wudi o-in path, and a

188 sdegr eestﬁhased&&'rrflﬁlﬂga }|iveltg iof Bbakecfktin baid kample (phayed froma second
audi o-in pa

met h of claim 27 urt
swi t chi ng bet vveerFar'ﬂ’r'ﬁtt"Srqrhﬂ"E'&PéF 8&?%& belyran2 %8 ?pggr%)' ﬁgpgﬁ'ﬁg and
sai d chargi r@hoog s&cond opgmrpllﬁampwpea'ié (720) 31. The nethod of claim30

|5t oni g dovi ce FRRPrBICHAEIGE BIesal A AR GGRBE 1o ocuRteies o
swi tching. amplitude threshold value (725),
10 calculating a frequency difference between said first of said plurality of
peaks and said second of said plurality of peaks (730);
comparing an absolute value of said frequency difference to a predefined
frequency difference value (735); and
storing data regarding said sample in response to determinations that said
15 absolute value of said amplitude difference is less than said predefined amplitude
threshold value ahd said absolute value of said frequency difference is greater that
said predefined frequency threshold value (740).

27. The method of claim 16 further comprising:
20 charging a power supply from said audio data received from said audio

output device.

28.  The method of claim 27 further comprising:
providing said audio data from an audio wave file played by said audio
25 output device wherein said audio wave file is specifically composed in an

arrangement to initiate slow-charging.

29. The method of claim 28 wherein said audio wave file is a sinusoidal wave to
be played from a first audio-in path, and a 180 degrees phase shifted sinusoidal wave to be

30 played from a second audio-in path.

30. The method of claim 27 further comprising:
switching between monitoring said external audio data for said warning and
said charging of said power supply.
35
31.  The method of claim 30 further comprising:
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" inserting and removing a connector of said user listening device into a

connector of said external device to cause said switching.
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