WO 03/ 077511 PCT/ AUO3/ 00278 MULTI FUNCTI ONAL MOBI LE PHONE FOR MEDI CAL

DI AGNOSI S AND REHABI LI TATION. Field of the invention. The invention

rel ates twotle7meedi cal tests and rehabilitation treatnnentreTprsiocd or
controlled by the nobile phone followng the prograns stored in the
menory, | oaded fromthe network, Internet or fromthe external device.
Background of the invention. In recent years the nobile phone becane one of
the nost popular and personal gadgets. Alnost every young and ol der
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sel ectively addresses it's individ ers I's advantageous situation

creates the opportunity to prOV|de aA Iarge nunber of people with the
facilities to conduct the sinple nedical tests and rehabilitation

t r eat néried dopfekhenthventtioe.nobi l e  phone functional range. In particular,
but not_limted to, the screening procedures for early detection of
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medi cal centers. Accor e invention the user e nobi |l e phone
can peqh&bﬁhetherbaﬁ¢@~mﬁﬂk&abrha$t§e¢w&51ehablIltatlon treatments for

hinmself and famly nenbers at convenient tinme, many tinmes at honme w t hout

paying the costly visits to the nedical centers. WO 03/077511

PCT/ AUB3CH@pegnd of the invention.
In recent years the mobile phone became one of the most popular
and personal gadgets. ATmost every young and older individual use
the mobile phone in every day activities.
The system of the mobile phone network very effectively penetrates
the society and selectively addresses it’s individual members.
This advantageous situation creates the opportunity to provide a
Targe number of people with the facilities to conduct the simple
medical tests and rehabilitation treatments by extending the mobile
phone functional range.
In particular, but not limited to, the screening procedures for
early detection of hearing and vision impairments could benefit
from this invention. More over the effectiveness of such screening
procedures will significantly increase, because the number of tests
and time of their performance do not depend upon the often limited
time schedule and number of the specialized medical centers.
According to the invention the user of the mobile phone can perform
the basic medical tests and rehabilitation treatments for himself
and family members at convenient time, many times at home without

paying the costly visits to the medical centers.



2 According to the invention the functional extension of the nobile phone

applications will benefit young babies and children not covered at all or

poorly cowermm7tsy1t he screening procedures for early det ectriAzn3od27Beari ng

impairnments. Late detection will also2significantly delay the child

devel opment and affect it's life in future. The effectiveness of the

current screening nethods to detect early the hearing inpairnments in babies
oor neX|stent in some countries.
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technology rticularly d|g| nrcs an conput s results
fromthe long existing stigma in clinical methodol ogy Ilnltlng t he conduct

of theatesti ng toospectalézad wertrer scaBéned | prajedlureisedospear By i sts
needed to carry out such testing. This inposes a high costs on testing and
poor s@¢eest i offf hekenocy 1mpd trimegtishe tests application to only a narrow
group of the populatlon Therefore, not _every baby has a chance to be
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audlolo e¥f C en%er q aredg marrlng about their baby poor reaction to

t he Bnen |r voi ces. This visit occurs usually too
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devel opnment related to t stinulation. e Integrity of a sensory

syst emi¢lependsaray exkersatsd IﬂRHaatrin@ﬂts Peppabadd @mdstyddhgsScledngtadrsi vel y
showed that sensory stinulus is needed for the structural devel opnent of
sensor s neegoms acngslistent trheiomef goohtonas. connectivity ( Webster &

V@bster 1997 ).
Ear{y detection of hearing impairments in very young children still

represents a great challenge for the clinicians despite significant
advanhces 1in technology, particularly digital electronics and

+ computing.
This results from the long existing stigma in clinical methodology
lTimiting the conduct of the testing to specialized centers and well
gualified specialists needed to carry out such testing. This imposes
a high costs on testing and poor screening efficiency limiting
the tests application to only a narrow group of the population.
Therefore, not every baby has a chance to be tested at the right
time and usually it is brought to the specialized audiological
center by parents warring about their baby poor reaction to the
environmental sounds and their voices. This visit occurs usually
too Tlate, when a baby already passed a critical time for the brain
centers development related to the sound stimuiation.
The integrity of a sensory system depends on external stimulation.
Deprivation studies conclusively showed that sensory stimulus is
needed for the structural development of sensory neurons as well as
their functional connectivity ( Webster & Webster, 1997 ).

Studies on children’s development showed that appropriate sensory



Studi es on children's devel opnent showed that appropriate sensory WO

03/ 077511 PCT/ AU03/00278 3 stinulation, especially between the ages of O
to 2 yearwpw@7mnitical for proper devel opnent in |ater yearauodoRoss,
Backet & Maxon, 1991 ) If baby turns3it's head towards the sound source it
means not only that it can hear, but also that a proper connectivity
between the hearing and notor neurons was established during the critical
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old, has the follow ng shortcom ngs: a/ the baby has to be transported to
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The Australian Consensus Statenent on Neonatal Hearing Screening,

Adel ai BRNth Y, Deg1teeafet! HAS shotkeonik¥sge age of diagnosis of
hearing,inpairnent in cepnters which screep only infants known to ave
perti n%/n_tt s a%ﬁaﬁf'f" r & Qeeé'fa!mr%’to °5t ©94 ﬂ%n?%%.wd&tzgdf Fgﬁ{}l{&%t?earfhﬁearﬁ
Hearing igull cat &,hak rbAes nﬁéi;téancoa%d%atges eShd O 10t 161 LAGeRe M S Nedihe

nost severe hearing inpairnen
this visit,

b/ in a new strange environment, the baby seldom cooperate with the
tester, testing takes too long or it cannot be completed during
the first visit,

c/ testing requires the highly specialized, expensive
instrumentation and the specialists involvement to carry on the
test, and centers patient efficiency 1is poor,

d/ these centers cannot provide services for mass screening programs
and typically test only those babies, who have already been noted
by parents or family doctor as having the hearing problems and

usually this happen too late.

The Australian Consensus Statement on Neonatal Hearing Screening,
Adelaide, March, 2001 states that: " The average age of diagnosis
of hearing impairment in centers which screen only +infants known to
have pertinent risk factors is estimated at 24 months.

Data from Australian Hearing indicate that the median age at
detection of children with the most severe hearing impairment

( > 90 dB ) is between 12 and 18 months while the median age of
children with mild hearing loss ( < 40 dB ) is around 7 vyears.

Effective universal neonatal hearing screening will not replace



( >90 dB ) is between 12 and 18 nonths while the nmedian age of children
wth mld hearing loss ( < 40 dB ) is around 7 years. Effective universal
neonat al weasionggiscreening will not replace WO 03/077511 PCT/AAG8000278 4
the need for vigilance and for continded surveillance of hearing behavior
and | anguage devel opnent to detect hearing inpairnment in children who have
not received neonatal screening or who devel op pernmanent hearing |oss at a
| at er wge.rfedd foanvbel hated andatfopl aant e ethdtinyglidriiencat Pdrhesfrimg ver sal
neonat al hearing screening is a major effort in many countries across the
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before nore specialized test coulg be done at the nedical center.
Accor di g 4dr0 beh@ot By ephA DD 14 iMabiahe PhSTEn ik WBiloho olbeunsesk-dor the early
detection of vision inpairnments by the nobile phone users. According to

t he stradrsttiads heherpg aseredoing 45 ai hhjon dffiavd pgeopkey wowhiwiete and about
135 mllion with low vision. In Australia there are 60,000 blind and
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i mpairjrents j s the best eventiqn et hod. rly..diagnosis of eye
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Vi si ongddiNiiRgqandntehabilitation. Unfortunately there are no regul ar
screening prograns and sinple tools available for vision testing to every

menberTidrd he 206bedylack of calibrated home device which can be used
for hearing test at home for children and adults as a first
indicator of hearing problem before more specialized test could be

done at the medical center.

According to the invention the mobile phone can also be used for the
early detection of vision impairments by the mobile phone users.
According to the statistics there are about 45 million blind people
worldwide and about 135 million with Tow vision.

In Australia there are 60,000 blind and 400,000 vision-impaired
people.

An early detection of the vision impairments is the best prevention
method. Early diagnosis of eye conditions saves vision and even low

vision can be useful with adequate vision training and rehabilitation.

Unfortunately there are no regular screening programs and simple
tools available for vision testing to every member of the society
for early detection of vision impairments.

According to the invention the mobile phone can be modified for
mass screening of vision. Today the mobile phone

becomes a personal item supporting various needs of increasingly

growing number of mobile phone users.



for early detection of vision inpairnments. According to the invention the
nobi | e phone can be nodified for mass screening of vision. Today the
nobi | e phwoe3bersones a personal item supporting vari ous n@easaAwB/00278
increasingly grow ng nunmber of nobilé& phone users. WD 03/077511

PCT/ AU03/ 00278 5 According to the invention it will allow the phone user
to use his phone by hinself for the purpose of vision screening any tine,
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|nvent|on the further extension of the npbi tlons can
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nobi | e phones cases and facilities to attach the phone in form of brooch

or to piameutheositdyeviiaitdieto uprersppadket zamkastdrsconveni ent to extend
it's basic functions to performfunctions of the hearing aid, tinnitus
masker and the remdte control for the external hearing aid. Popular use of
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masker or renote control for the externa eari ng al can pbe easl

modi fi eeb anttampdanedphbrouph Fdde ofobrbechhenecgineek the skbhe the_ﬂ@@t t he
person hearing needs or to optimze the strategy in tinnitus nmasking
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channel delivers through the programmble anplifier the anplified
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Popular use of the mobile phone with the earphone plugged into the
ear is more cosmetically acceptable, than use of the separate
hearing aid or tinnitus masker clearly showing the person handicap.
More aver, the programs stored in the mobile phone memory to run
the built in hearing aid, tinnitus masker or remote control for the
external hearing aid can be easily modified and updated through

the mobile phone network to suit the best the person hearing needs

or to optimize the strategy in tinnitus masking treatment.

According to the invention the modified mobile phone acoustic
chanhnel delivers through the programmable amplifier the amplified
environmental noises including speech through the special earphone
to the hard of hearing person ear without the necessity to use a
separate hearing aid.

Change from the hearing aid mode to the normal mobile phone
communication is done automatically by the incoming radio signal

or manually by the user, through the mobile phone keypad.

In another extension of the mobile phone functions according to

the invention the mobile phone functions provides plurality of



separate hearing aid. Change fromthe hearing aid node to the normal nobile
phone comunication is done automatically by the incom ng radio signal or
manual | y wg oBhe7suser, through the nobil e phone keypad. | npramottieenoxsst ensi on
of the nobil e phone functions accordifng to the invention the nobile phone
functions provides plurality of WO 03/077511 PCT/ AU03/ 00278 6 speci al
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tinnitus sutffers. These spe noi ses stored Int phone” nenory or

| oadednansk PRidroRRk! ¥iHRG8L &L faRst,he network follow ng the clinical
progress and strategy in the tinnitus treatnent are delivered fromthe

nmobi | eTpdon esmedadt neieds psitotdligh theemobses tph@ay plapeyt ort he person ear
affected by the tinnitus. Change fromthe tinnitus nmasking node to the

nor nal Teetrd enshemnd i coshirunirdatiesh firomdbhe etvomt ifedlby inbethe he

transm ssi on/receivin node of operation has been sel ected or manual |y by
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controls paraneters o earl a 1'ns

cont r okaBhoritsad Byet BErBSATE40 Airdcisar by afk of { A @rgotten to be taken
by hi m when | eaving hone. The typical renbte control unit provide

faciliChasgd o ricar thentohfi thdandsadhighgode dto tEhe totga i oBi vel pienheand to
select the listening programnost suitable for given acoustic environnent.
Such r et is@itiosl 1anflenguay toniaticat e wodh | theHomesddpki eal esce ndiswi ng
renote control box and al so according to the invention it can be

r e- pr ofP&Emfd PRIGEIRNt RS i SeJRGHEY Nt bAlUa o YpPyvithe user,
through the mobile phone keypad.

In another extension of the mobile phone functions according to the

invention the mobile phone controls parameters of the external heari

aid instead of the remote control box used by the hearing aid user
and often forgotten to be taken by him when leaving home.

The typical remote control unit provide facilities to turn on/off
the hearing aid, to change it’s volume and to select the listening
program most suitable for given acoustic environment.

Such remote control unit built into the mobile phone duplicates
missing remote control box and also according to the invention it
can be re-programmed through the mobile phone network to provide
the hearing aid user with updated selection of the Tistening

programs most suitable for his needs.

According to the invention the further extension of the mobile phone
functions will allow to control built in or externally connected
devices typically used for the body or environment temperature
measurement, for monitoring the heart beating and respiration rate,
for the cardiac and pulmonary auscultation, for the blood sugar

level and pressure measurement and also to control devices used



the hearing aid user with updated sel ection of the listening prograns nost
suitable for his needs. According to the invention the further extension of
t he nobi |wophonsil functions will allow to control built i ecaraAwsvex7sal |y
connected devices typically used for7the body or environnment tenperature
measurenent, for nmonitoring the heart beating and respiration rate, for
the cardi ac and pul nonary auscultation, for the blood sugar |evel and

pressure asyrenent and, al so to control devi sed WD 03/077511
PCT/ AUSB/"GOEPd 1 193 hon ghﬁ‘tﬁ Iqet‘ﬁf’f“iﬂﬁcﬁ?(re %é&}“ﬁ%ﬁ‘s‘%m ar stinmulator. Brief
description of the Drawings. Fig. 1 is a sinplified view of the nobile

phonedm&it& to*é%cb‘i'b%’ioﬁ Noe At %Q%@mggsuri ng sensor and indicator facing the
ear. Fig. I

teste is a front view of the nobile phone with the audi ogram
and angdid.he elseat &00p Ti PRI W bFPERY efo®iM d tcter @eBh Ehg. bdi Tits ia
sinplified view showi ng the nobile phone acoustic output and supra aural
coupl er at tHchedceomehsuterrg tsendelri wed audusttior feeshgsthentesteal g¢ard is a
sinplified view showi ng the npbile phone acoustic output and the insert
ear cduifder? plBuggétontviahefedher Bolel ¢ viona el ithet 84d1Qe7aIGNd Fig. 5
is asinplified view of the nohile phone with the special insert earphone
pl ugged i nt8'% %@ee?i\r{\le%té'ﬁ%nwt FGEEFYe 13%10%?4”'(9” t%ggt SE{PRMi. Fig. 6is a
si nplid{ed yview,0L; hhoe; fp LWe eW'%ﬂ%wWh& heid tRed bhsnet HOSUPIN S utput
delivering acoustic test stinmuli to thée tested ear. Fig. 7 1s a sinplified
vi ew show ngd Bepsauagra ev@iupTeireattackanttdlthndagakbbaal evac alisluse itest

stinmuli intensities delivered by
test stimuli.

Fig. 4 is a simplified view showing the mobile phonhe acoustic output
and the 1insert ear coupler plugged into the ear to deliver
acoustic test stimuli.

Fig. 5 is a simplified view of the mobile phone with the special
insert earphone plugged into the ear canal to deliver acoustic
test stimuli.

Fig. 6 is a simplified view of the mobile phone with attached the

tube phone delivering acoustic test stimuli to the tested ear.

Fig. 7 is a simplified view showing the sound Tlevel meter to control
and calibrate acoustic test stimuili intensities delivered by
the mobile phone to the tested ear and placed at the distance
set by the telescopic rod.

Fig. 8 is a simplified view showing the personal sound level indicat

attached to the ear with the optional external indicator.
Fig. 9 is a simplified view of the mobile phone with the attached
sound Tevel meter and the distance measuring telescopic rod
with built in the microphone.
Fig. 10 is a view of the attached or built into the mobile phone a

distance evaluating device based on a few narrow light beams



the nobil e phone to the tested ear and placed at the distance set by the
tel escopic rod. Fig. 8 is a sinplified view show ng the personal sound

| evel i ndwoaB/o7mtt ached to the ear with the optional extemraalAtosdozat or

Fig. 9is asinplified view of the noBile phone wth the attached sound

| evel meter and the distance neasuring telescopic rod wth built in the

m crophone. Fig. 10 is a view of the attached or built into the nobile
phone a distance ey L&atin q§vice based on_a f%w narrow | i ght beans WO
b3/077511 BEFFRIDS BO2VE B GTo5dPRG B¢ The BOIE EFbse to the tested ear.
Fig. Jdids @ viseW Ofiekner ORI iSpRABNEnYAE NP lduihR QR 8Ftacheshed Ndi cat or
to set up the correct distance between the tested eye and the nobile phone

screen. Fi gindlidatsrato exaimle tok tbereotrel stdrve between the i dyest
patterns and the associ ated al phanunmeric signs to facilitate the use of

t he nobil e phone keypad for the vision test. Fig. 13 is an exanple of the
vi si on t estangatther moli $plrhyed serehe. nobil e phone screen for the col or
vision test. Fi is asinplified block diagram of the npbile phone with

Fig. 14 is .M
the dcflrstlizc 1€hdAnekamdtf fAfed o CPEFE bRk AURTIERA £t WES HariSRF ai d
function. Fig. I inplifi.e I i agram of. the, nobile phane with
acoustic éﬁgﬁﬁgﬁgngﬁﬁf?@% %foﬁéﬁgggnggé%ékéirﬁﬂﬁ fTFhS F?nﬁ??l&f%%%ﬁékey
function. dredustbolrStRe Shdl el bBSnB! REKp &l agsamRf \tiagopOpLLe, phone with

the built in renote control of the hearing aid. Fig. 17 1s a sinplified
bl ock Migagriamief ahhexambid ephoeevikstibnttest pattern displayed on the
mobile phone screen for the color vision test.

Fig. 14 is a simplified block diagram of the mobile phone with the
acoustic channel modified to perform additionally the hearing
aid function.

Fig. 15 is a simplified block diagram of the mobile phone with
acoustic channel modified to perform additionally the tinnitus
masker function.

Fig. 16 is a simplified block diagram of the mobile phone with the
built +in remote control of the hearing aid.

Fig. 17 is a simplified block diagram of the mobile phone with the
optiocnally connected external devices for the medical tests

or rehabilitation controlied by the programs stored in the

mobile phone memory.

The invention will be further explained in the detailed description

of the preferred embodiments and methods.

In a typical mobile phone the different ring signals can be
pre-selected from the memory bank and their volume is set to the
predetermined level by the operator using the keypad built into
the mobile phone.

According to the invention presented in Fig.1, the complex sounds

limited to the narrow freguency band or single freguency tones are



optionally connected external devices for the nedical tests or
rehabilitation controlled by the prograns stored in the nobile phone
menory. TWe mnvemti on will be further explained in the detairlAam3dessri ption
of the preferred enbodi nents and nmethéds. In a typical nobile phone the
different ring signals can be pre-selected fromthe nenory bank and their
volunme is set to the predetermned |evel by the operator using the keypad
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may ascﬁjuhdwyn@oghg@abﬁoh@ the ordinary nobile phone. The intensity |evel

of these sounds presented at the output speaker 3 of the nobile phone is

set byThdeintansiey Genel obf athesmdsounder poestreited ratt he phone, but for the
purpose to conduct the hearing test these intensities are calibrated

accor dEfry awERute sPRakAri dnof ntlitB mepdlle Bhondel Hewat iy Theesdbiee Level

HTL) for the eci fied di stance 4 between the nobi]e one eaker 3 and
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di st ance y approxi mately estimate ester lvatlng t he
sound ; @cﬂ':'r'cﬁlﬁgo"ﬁ%t iteal kdvert Yoratid i §@Q¢éfb€dt.hedll-ﬁ$a&*1%@ #hnbshotde nobile
phone is placed in the correct position,
Level (HTL) for the specified distance 4 between the mobile phone
speaker 3 and the patient’s ear 5.

According to the invention three modes of operation are possible:

a/ activating the sound "on” manually at the specified distance 4

only approximately estimated by the tester,

b/ activating the sound "on" automatically only at the specified
distance 4 when the mobile phone is placed in the correct

position,

¢/ activating the sound "on" manually at the desired time, but only

when the mobile phone is placed at the specified distance 4.

In the first mode of operation the tester positions the mobile
phone at the distance he estimates as being close or equal to the
specified distance 4 and presses button 7 to activate "on" the
testing sound stored in the mobile phone memory 1 selected by him

prior to the test.

In the second mode of operation the distance measuring sensor 8
sends the control signhal to the one input of the comparator 9
whose second input receives the reference signal Vref. When the

mobile phone is placed at the specified distance 4 from the



c/ activating the sound "on" manually at the desired time, but only when
the nobil e phone is placed at the specified distance 4. In the first node
of operatworshmsit ester positions the nobile phone at thecdidgtoanesshe
estimates as being close or equal to the specified distance 4 and presses
button 7 to activate "on" the testing sound stored in the nobile phone
menory 1 selected by him prior to the test. In the second node of
operation the distance neasuring sensor 8 sends the control signal to the

one inpyt @htteL0MPANAK0Ro8h YHOSE SiRmANE bRPUhe iR drhe srbgrence
signal Vref. When the nobile phone is placed at the specified distance 4

fromthe ¥Wes084hy kil tREh/ ALB36QORAME sikhapatfir-emt tise eaomdmrtavem Bot h i nput
signals of the conparator 9 should be the sanme and then the output signal
from t tbrovabaths cthadigepheoughi tele Sharsgdover peai tten SW™ sieét dehlpesedi on
"a" is delivered _to the nobile phone corrpl ex circuitry 2 to activate "on"
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turned,i@R" £ Abh OfFRE IkAILY, o‘lmgﬂet@@rnéjdr%{t%rrm@ ceﬁfﬁhﬁsmie%tpﬁ%%%@aker 3
fromthe patient's ear 5 is the sane as the specified distance 4. In the

third sedehef moperatphomesWrhcbh 8Nmdode 4t opbBrpesohi ot BoundNbaa t he nobil e
phone is positioned at the specified distance 4, then only |ight indicator
10 wi | lTigbleindicatiardiacst tngned tor" apgamatdcatdyr eghhenli dteaddietbeceeen t he
patient's ear 5 and the speaker 3 The testing sound can be delivered to
the paffehie| Bekile W%’Iee§§?ﬁbeﬁt tHeemddier Bat{ AR BURA0rP 12 WAPch wil |

close %Q%e as the specified distance 4.

In the third mode of operation switch SW1 is set in position "b".
When the mobile phone is positioned at the specified distance 4,
then only Tight indicator 10 will come "on" indicating to the
operator correct distance between the patient’s ear 5 and the
speaker 3. The testing sound can be delivered to the patient later
by pressing at the desired time button 12 which will close the
switch 8W2, providing that the position of the mebile phone

did not change ea. the 1ight +indicator 10 stays "on”

In the second and third mode of operation the action of the
distance measuring sensor 8 ensures, that the intensity of the

testing sound delivered to the patient’s ear 5 will meet the

calibration requirements at the specified distance 4.

To test the hearing by the patient himself, he has to select using
the mobile phone keypad 6 the type of the acoustic stimulus, it’s
intensity level he wants to hear from the specified distance 4 and
mode of operation.

While holding the mobile phone at this distance from his

ear 5 he presses the "on" switch 7 to activate the sound "on"



switch SW2, providing that the position of the nobile phone did not change
ea. the light indicator 10 stays "on". In the second and third node of
oper at i orwDlg/0zrsti on of the di stance neasuring sensor 8 @ngw@s/por7at t he
intensity of the testing sound delivdred to the patient's ear 5 will neet
the calibration requirenents at the specified distance 4. To test the
hearing by the patient hinself, he has to select using the nobile phone
keypadi® thee ftiype obdehef agmrrsttiionstimulus, it's intensity |level he wants

to hear fromthe specified distance 4 and rmoLe of (%perati on. Wil e hol ding
the mob?T & PRShE rROVBAFY AR e PR APRC eat"S YR8 UHF eSBRSCIHE® on" swit ch

7 L0 3t Hle SRR e R 0% QLISH PEARY Q027810 n e 1S

node o?h%p and si ngle tone, r can

change, o te sTtd.vJQéltusie}/Qﬁ epsidpe el tys! 881 hhfuK PP AANOnERr ] | kU, what
is the Towest | evel of the acoustic stimulus he can hear. After that, he

marks thas, eyelart® thesexdwinan awdi egtanha prandiogk@mngoranoelectroni ¢
poi nter controlled by the keypad 6, he marks this point on the audi ogram
showedan re téet rdindpl ap intadowerd o lilfedt bg Skeokelynrstdd ,oheoperias i ©nishas been
chosen by the patient, then he has to nove the nobile phone at the ear
| evel RRitnbfont Hee aydigatamtshitedsgacithped s sand@dew Aé-t esting sound
will b utomatically produced.. .In the third node of eratjon the patient
posi 11 5§ SRBL MoHROAE S it “Cpkdrs Peah difatanicdva RGP RREN T he | ght
| ndi capfen M Hab “ENnovBCLRE GRA% o BRORW LENcH dk 6089 BB of Mgy teh
S\W2. Then heard ng tegntovaccor I ng teo%t ﬁe i nventi on car? be Cp%erf%rmed by

ear and at the specified distance 4 the testing sound will be

automatically produced.

In the third mode of operation the patient position the mobile

phone at the specified distance 4 and when the light indicator 10

is "on", he presses the button 12 to close "on" the switch SW2.

The hearing test according to the invention can be performed by
the operator himself or in case of disabled person, young
children or babies the second person can perform the test in any

of these 3 modes of operation.

Setting the test parameters such as stimulus frequency and intensity
and also recording of the test results can be done according to the
invention in a simpie way showed in Fig. 2.

In this drawing the testing point is chose, using the keypad 1 and
the electronic pointer 2 directly on the audiogram presented on

the display 3 of the mobile phone.

Using the electronic pointer 2 and the keypad 1 desired freguency
and intensity of the acoustic stimulus can be simultanesously
selected for the given test point in an easy way directly on the
displayed audiogram prior to the test.

After the stimulus presentation at the specified distance, the



the operator hinself or in case of disabled person, young children or
the second person can performthe test in any of these 3 nodes of

babi es
operati
i nt ensi

orwo®entismyg t he test paraneters such as stinul us fPegaRspo2and
ty and also recording of the Rest results can be done according

the invention in a sinple way showed in Fig. 2. In this drawing the

testing point is chose, using the keypad 1 and the electronic pointer 2
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given test point in an easy way directly on the displayed audi ogram pri
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stinmulus was heard or the tester accepted the, stinulus as being
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each ear. As an exanple the nobile phone display 3 shows a few frequency

bands auithow! low nedli bum ™M aind abdgbgiam Nfarerdactakapl ane and the

Q re the res I aring test in the nobile phone
é%d é pf% 5& %n|{ % Léhéy?

an ogram Repeating this procedure for

lines 4 indicate the stimulus intensity level in dB of the Hearing
Thr eshdisd abegspmp b thee r@pﬁédﬁf pbdnei dtsmcy Beshiers at frw gasicdesncs ear and
t he nDblle phene speaker

Tow'L, medium M and high H in vertical plane and the
horizontal 1ines 4 indicate the stimulus intensity level in dB
of the Hearing Threshold Level for the specified distance between
the patient’s ear and the mobile phone speaker 7.
The distance measuring sensor 6 is placed at the speaker 7 side.
The 1ight indicator 8 normally also placed at the speaker side,
in case of testing a small children can be turned "off" and another
Tight indicator placed at the back of the mobile phone can be used
instead, to avoid the child false response to the 1ight instead to
the testing sound.
Using the electronic pointer 2 the tester can also mark the results
of the hearing test directly on the displayved audiogram and store
the final results of the test in the mobile phone memory. The data
of the stored hearing test results can be sent by the mobile phone
to the medical center or to the telemedicine network for the further

patient management.

In another embodiment of the invention presented in Fig. 3,
the mobile phone 1 adopted for the purpose to perform the
hearing test has the output speaker 2 coupled with the ear 3 by

means of inserting the coupler 4 with the seal 5 between the mobile

oFH@rmﬂBh*%éYeﬂekgﬁmBFythe

WbBHdQUdnL dsﬁ@@utébﬁggam f or

hori zont al



The di stance neasuring sensor 6 is placed at the speaker 7 side. The |ight
indicator 8 normally al so placed at the speaker side, in case of testing a
smal | chiworoa7san be turned "of f" and another |ight indipcataar3pbzasged at

t he back of the nobile phone can be used instead, to avoid the child fal se
response to the light instead to the testing sound. Using the electronic
pointer 2 the tester can also mark the results of the hearing test
directly on the displayed audi ogram and store the final results of the

t est iphdoiee arobidtd cphoheutedroand thse pdat ant dfeadhd st ored hearing test
results can be sent by the nobile phone to the nedical center or to the

t el emeliiei #OYRE\ROERUPES RakLETS He that PerRosfartdgémentear inantrHer

enbodi nent, of the invention presented in.Fjg. 3, the npbi.le phone 1
adopt ed?f € tHE5Er PBsENE Yt P Re ! P@Jﬁg'i"'?%‘ BN Naé t‘ﬂeagﬁ'?)ﬁ'tarspeaker

2 coup| | e r s Qf i i upler, 4. w he seal
5 bet vvvégﬂ M%Qn%% Fggvﬁgog'y%f%o?% Igg‘FPAILEB%%OEgBS[ %??%ghgke]&g%%n\&s%r?céeout put
6 and {hgaprti iy theadxlerdie ARAUY iiRtSOURE IR LLIRDNEOR § HEP POSE Of
the hearing test can be stored in the nobile phone 1 internal nenory 8 in
a simhanoryway fidikewthe sieé mfadthieeplanewt hiigtd anes:dns zet ahedr iy tdrey. can
be loaded fromthe external source into the nobile phone 1 internal

menor yS81¢&t 1@wiafy teRe 1 pe aseynds adtdeirng eiod cilaioniizdengaétieag t one.

Sel ect i o:g of testing sounds gatt,er ns and their intensities_ calibrated in

the dB-SLHIC T4 riar EhEnta BF4 Ihe NHE& PRENIRr SSHIIR HaReUBE TRIERIRIDI | ed
fromt bj Kk .sho t i spl 1 er the
testi ngg\éé(;1ljn+(i<'l Scéj?{%g??%%dﬁiy@?g@el ﬁ{%ﬂéfgt ' grr‘%mse‘{%@%g(sj!g ?ﬁgng?%@iound
presengg tise aptdpmaledobya®Phe- the testing sound pattern and it’s

intensity are selected, then the sound presence is activated by one

of the keypad 9 button and the test result can be stored in the

mobile phone internal memory for further data processing.

In another embodiment of the invention presented in Fig. 4

the mobile phone 1, has attached to the mobile phone body 2

a speculum 3 with disposable ear tip 4, which is inserted

into the patient ear and allows the direct acoustic coupling

with the ear canal for the purpose of conducting the hearing test.
The testing sound from the speaker 5 1is delivered to the patient
sar through the speculum 3 and the ear tip 4. The ear tip 4 can
be changed according to the patient ear canal size and the whole
attachment formed by the speculum 3 and the ear tip 4 can be

removed when the mobile phone normal operation is required.

In another another embodiment of the invention presented +in Fig. 5
the mobile phone is provided with the socket 1 allowing to plug in
preferably, but not necessary, the audiometric insert earphone 2

with the ear tip 3 and plug 4, which when plugged into the socket 1

disconnects the speaker 5 and takes over the output signhal from the



of the keypad 9 button and the test result can be stored in the nobile
phone internal nmenory for further data processing. |In another enbodi nent of
t he i nverwoma/oprsesented in Fig. 4 the nobile phone 1, ha®CatAtashexist o t he
nobi | e phone body 2 a speculum 3 witH® di sposable ear tip 4, which is
inserted into the patient ear and allows the direct acoustic coupling with
the ear canal for the purpose of conducting the hearing test. The testing
sound fromthe speaker 5 is delivered to the patient ear through the
specultff id camiopReaBarde | yesrs the &gpting PWih théhehpajtRNact®di ¥y to

t he patient ear canal size and the whole L attachpent forned by the specul um
3 and T & PR 4°cRRORR 1rser?6\9é’dd§ﬂehytw%e i ”@eﬁhaﬂggﬁ'&?ﬁawtgbe@%[i on
IS reqy - h r odj of Lhvent | r ed in
g, et cebpRRE Ehe 0 BerTHIIEEE DY e LR ST REr P S "

preferablahsityt BPbaNEEESSArBhi st R rBHEhONRE IéL) ISR €A PEPSEerke Wd h the
ear tip 3 and plug 4, which when plugged into the socket 1 disconnects the

speakethe Heraot ingk &areskes 1d hesvelt pyt thegmalb i Te grndnize iMD=084 0705 librator
PCT/ AUO3/ 00278 14 nobile phone and delivers the testing sound to the
pati emdnd h gntenrdhyt levalolisl eeprenedi BY pelew ikgewagy 8t Aed pplaeaskr

t oget her mﬁth.thq i nsert earphone for the hearing testing , then the
testiH@’égﬁhﬁgspiﬁyeﬂsity produced by this earphone is calibrated in

el of A ko {ASHEALARGY SNal . keNEbeBYoJ R TR 8 phoBge Tt e na

cal i brator nd such rntensity lev I's sel ect eypad 8 and showed
by thenshi SR &hoBe, VBRENT N 13RI 1GBEPRPDE hd S-dFeirehasedssepasatel y from

the nobile phone, then it is provided with the reference table or wth
t he baritdoddembiachcodat e itsh tdomtddha dhe vidhtages viodgaoeedréguired for
each freguency band of the complex testing sounds or single tones
to calibrate the mobile phone for each sound in reference to the
Hearing Threshold Level for the individual insert earphone
characteristic. |
Such voltages, expressed either in analog values or in a special
code, are transferred into the mobile phone digital circuitry 7
using the mobile phone keypad 8 or using the mobile phone
digital input connected to the external bar reading device which
allows to use the bar code automatic data transfer.
Alternatively the mobile phone calibration is done automatically
or updated with the data of the earphone characteristic provided
by the mobile phone network bank, storing these data for the

individual insert earphones recognized by their code numbers.

In another embodiment of the invention, the Fig. 6

is a block diagram of the mobile phone 1 adopted for the

purpose to perform the hearing test, whose output speaker 2

is coupled with the ear 3 by means of the phone tube 4 and tip 5
plugged into the ear canal 6. The phone tube 4 is attached to the

mobile phone acoustic output 7 by the coupler 8.



each frequency band of the conplex testing sounds or single tones to
cal i brate the nobile phone for each sound in reference to the Hearing
Thr eshol awbaselt7sior the individual insert earphone chara®Ce&rA®BH0E278 Such
vol t ages, expressed either in anal og WMalues or in a special code, are
transferred into the nobile phone digital circuitry 7 wusing the nobile
phone keypad 8 or using the nobile phone digital input connected to the
ext er nahe barousgadi sgudeyi patvdrireh foal kbesptopase dfhecHsaheeaotleg atdoirat i C
data transfer. Alternatively the nobile phone calibration is done
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rovi ded nmobi | e _phone net work storing these data for the
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pl ugged into the ear canal 6. The phone tube 4 is attached to the nobile

phone atioustiry dat pat, 7bby ddie rcaeplsary8wi Wi O3 sty BCT/ AU03/ 00278 15
The acoustic sounds patterns for the purpose of the hearing test can be
st or edS¢ lea e msti tesphoaesqundnt eavarrnendny Eh¢?fzﬂﬁiemﬁh§ﬁesmay li ke the

set of tp dﬂfne rin nes is stored or the n be Ioaded fromthe
oxt er nif TRAAHGE 70 CARNGRLBE 1% G SLBERBES 150 Wh% ool Mawer EF TRl e 10
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necessary wt he nmenor ion o est1 ng ‘soun &S patierns and their
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intensity are selected, then the sound presence is activated by one
of the keypad 13 button and the test result can be stored in the

mobile phone internal memory for further data processing.

In another embodiment of the invention the Fig. 7 is a block

diagram of the mobile phone 1 placed at the distance from the ear
entrance 3 controlled by the rod 4 attached to the mobile phone 1
but not touching the ear auricle 5.

The sound Tevel meter 6 measures the sound intensity level close

to the ear entrance 3 delivered from the mobile phone 1.

Selecting with the keypad 7 type and volume of each testing sound,
one can calibrate in dB the sound intensity approaching the ear
entrance 3 and store these levels in the mobile phone 1 memory 8.
Then the type of the testing sound and it’s calibrated intensity

can be read from the display 9.

After the mobile phone calibrated as described above one can perform
the hearing test presenting the calibrated testing sounds to the ear
at the constant distance 2 controlled by the rod 4.

Instead of the commercial sound level meter 6 the special personal

sound tevel indicator described in the Fig. 2 can be used to calibra



Level is controlled fromthe nobile phone 1 keypad and showed on the
display 14. After the testing sound pattern and it's intensity are

sel ect ed,wDla7tshe sound presence is activated by one of pciaatospeas 13
button and the test result can be stowed in the nobile phone internal
menory for further data processing. |In another enbodi nent of the invention

the Fing. iAtbsfcPlAcknediaddiaAyofolhes Mobil e phone 1 placed at the distance
fromthe ear entrance 3 controlled by the rod 4 attached to the nobile

phonénlanbtbenotmtiastiateintg prhecebed aur ifcige 8. tTaersomith | @pendndeee’ 6
measures the sound intensity level close to the ear entrance _3 delivered
f rominHdcaber| & ke builgell BcEhagnigrarhone Regpadere t§pddifd 1Vehtine of
each,testingrsoun one can calibrate in dB the sound intensi

d, .
appr JACAFAECF A3 edr® 18M1C24EOR° Al QIS SOHREsENFRIRI Y | \BVEHE héb?le phone

1 menpry,.8. ., Then of the testing sound and it's calibrated
inte%@i??’ ggnggb‘%ggﬁ}¥$%ﬁ1the display 9. After the nobile phone

cal i bat 8¢ Bfec dEPHd bedi2R¥e aners&Ahdarf @bbrt henhigard Mg Rehept €SENti N
the calibrated testing sounds to the ear at the constant distance 2

cont pakliedohytd heha acther lingtieatdond tdeaiseamer chdlicsband | evel neter 6 the
speci al personal sound |level indicator described in the Fig. 2 can be used
to cahelbr 8031 7ESET VRGTPAUDRE 00D Phpet Be hasehkiensidly execedindng
sounds. I n another enbadi nent Presegted in t he personal sougd | evel

k APe? pe
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30 a8 "g0eatexe E S, RESR e iR arny i Pl B ol or - “shape of
pl acem@nNbersonal sound indicator 1 can be attached to the ear 4 by means

of the special hook 5 or a typical head band. It also can be clipped

to the ear 4 or hairs 1like a small brooch or it can be plugged into

the ear canal 6 providing a free entrance for the sound through

the special opening.

In self hearing test a person with the sound indicator 1 placed closed

to the ear canal 6, can observe in the mirror placed in front of it’

n s

face, which indicator is "on" during the sound presentation,

to assess the level of the sound approaching the ear canal 6.
Instead of the mirror an external Tight indicator 4 or a special
meter can be plugged into the personal sound indicator 1 and
conveniently placed in front of the person.

Alternatively, the personal sound indicator 1 with it’s Tight
indicator 3 can be placed in front of the person and only the
microphone 2 is placed near or plugged into the the ear canal 6.
Desired level of the testing sound can be set up by varying the
distance 7 between the ear canal 6 and the mobile phone

speaker 8 and/or by adjusting the mobile phone 1 volume control.
By changing the distance 7 while presenting at the same time

the testing sound from the mobile phone and ohserving the Tight



position to the other indicators is used to indicate, that the sound
received by the m crophone 2 has intensity exceeding the maximum | evel of
t he persowelosjormicat or scal e or predeterm ned single |eveCTiapsoe78y used
in the screening procedures. The persiinal sound indicator 1 can be attached
to the ear 4 by neans of the special hook 5 or a typical head band. It

al so can be clipped to the ear 4 or hairs |like a small brooch or it can be
pl ugged into the ear canal 6 providing a free entrance for the sound

through, § he,speai abnePesh NGind Rutehl NRAEH NGoURSti ndepelispniswd h Hheamound
indicator 1 placed closed to the ear canal 6, can observe in the mrror

pl acedot nedrird nefari the teseingMictindi.ndi cator is "on" during the sound
presentation, to assess the |evel of the sound approaching the ear canal 6.
| nst eathefmatid erphooe anhaxtssrarald liinght ’ & ndérnetyor! 04 emoadspeei @ing met er can
be plugged into the personal sound indicator 1 and convenientl lplaced in
front B¥Nehe Ther SINraAi Eeraatiifelspectiré Persbitltesdufd NAdPcHt of° M with
it's light indiqatgr 3 can be pl aced iQ fgont éq t he .person gﬂd only the
m crophbnd'® SOYEAE8ASRAT I gFEH PRt b R thEAr CBTRAFE 6.  Desired

| evel i und. be,- by varying the distance 7 between
t he eaffg%%§?§§§%w§%t§g %@Hﬁ?g%pﬁgﬁgks%ggker 8 and/or by adjusting the

mobi | erpdonen di nelted® 69ghd ™ .colByl ®eanghogdt hecdithcame® i TeWhdee presenti ng
at the same time the testing sound fromthe nobile phone and observing the
| i ght W3 07 3htroRGh/ B3 DORY 8 1nk7 iFndinchihrerinteroed canffémdtivat at

whi ch sound intensity | evel he can or cannot hear the testing sound. The
nobi | eS¥FRHEA D deyd cst 3 eB1¥999d ' P e APy S2OKS anhg WHENT TRgEenected to

the mobile phone 9 electronic circuitry 13. Loading of the testing
sounds data from the external device 11, through the radio, infrared
or ultrasound 1ink will not change the principle of the invention.
The testing sounds could be also composed by the mobile phone user
the same way like he can compose his own ring tones using the
mobile phone keypad. In this case, an additional instruction,
printed or displayed on the mobile phone display 14 or available
from the Internet will be provided to the mobile phone user, to help
him to compose the testing sighals, especially for the complex
sounds, if the sound spectrum has to be more accurately defined.

The personal sound indicator and the mobile phone can also be used
for the hearing screening test particularly in babies and young
children. In this case the second person, holding the mobile phone,
approaches the baby from the side position, observes the 1light
indicators and reaction of the baby to the testing sound.

In another embodiment presented in Fig. 9 the personal sound level
indicator 1 with it’s light indicator 2 is attached to the mobile
phone 3 and has a distance rod 4 with the microphone 5 at the end

of this rod 4 connected to the personal sound level indicator 1.

The constant distance 6 between the speaker output 7



tones, the plurality of the special hearing test signals in form of the
single tones or conplex sounds |ike the environnental filtered sounds of
ani mal s, worod®7stic. The hearing test signals could be | oasged/Atwsoot7ke
nobi | e phone nenory 10 through the r®dio link, fromthe Internet or from
the external device 11 plugged into the socket 12, which is connected to
the nobil e phone 9 electronic circuitry 13. Loading of the testing sounds

data from{ e%?.ﬂ%ra:a@h ge’i’éC@or%‘*t]hoﬂ?QBOHthFer?éféﬂkpaofi Rhtargg 4 or

ultrasound link will not change the principle of the invention. The

t esti ngsseyngdse ceypbddbe ahsoceormpesed byet hepsaodi lhephesneingesouddie sanme
way |ike he can conpose his own ring tones using the nobile phone keypad.

I n thi stees®, irarkhaeddietmponal 0 a¥sd rtlicpiigh, theryatwee eondirgpl ageds britttshe
nobi | e phone display 14 or available fromthe Internet will be provided to
t he noBPHRY pHERE UL Tev8 1 heP bl OWHig £8ScHRPOSRE tHE Afedhendy ¥ ynal s,
especiallycfgnpgpe conplex sounds, if the sound spectrumhas to be nore
accuraf@?y Yet'i fed. The personal sound indicator and the nobil e phone can
al so be used for the hearing screening test particularly in babies and

young i1ghihsien: duboliiinsngase the ‘seenndopessossnty dinngigheioobil e phone,
approaches the baby fromthe side position, observes the light indicators
and r eabti greoff itehe diabynte béevdeastthrgesouhdand rirenobheén e epfhotd ent
presented in Fig. 9 the personal sound level indicator 1 with it's |ight
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wth the mcrophone 5 at the en this rod 4 connected to the personal
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microlaser diodes or other focused light emitters.

At the specified distance only one dot 3 will be visible

indicating a proper distance between the ear 1 and the sound

module or mobile phone 2. Otherwise two Tight dots will be visible.
The tester moves the sound module or the mobile phone 2 towards

the ear 1 to obtain only one dot and then the testing sound can

he turned "on" by the tester and delivered from the speaker 8

to the ear 1 to test the hearing.

According to the invention the mobile phone user will also be

ahle to use his phone for the purpose of vision screening.

There is a number of vision tests which can bs incorporated into
the mobile phone system and it’s software program.

Two examples of the basic tests for the contrast sensitivity and
color discrimination will be presented, but it will not Timit
plurality of tests possible to perform using the mobile phone.

To conduct the vision tests, first 1t is important to determine the

distance betweesn the mobile phone screen and the person eyes,

This 1s presented in Fig.11. In this figure the mobile phone 1 1is

held by the person performing the vision test at the specified



Usi ng the keypad 7 one can choose the type of the testing sound stored in
the nmenory 10 and through the volunme control adjust the sound intensity

| evel folwowsngsthe indication of the light indicator 2. PCh/Admenéess

enbodi nent of the invention presented9in Fig. 10 the specified distance
between the ear 1 and the nobile phone 2 can be estinmated by creating near
the entrance of the ear 1 the visible light dot 3 fornmed by the crossing
poi Nt 49&thMEe NANIEWN Fbghtohead® theatdsbsSRAY Hyrtdepdriditb $AUrees1 6 and 7
such as mcrol aser diodes or other focused light emtters. At the

speci fieadtdi st atiee perkynoaemdothad tddtdedbeevish bhe@asuned edtthng a proper

di stance between the ear 1 and the sound nodule or nobile phone 2.

O her fhgeseReratigiargors wWhelpbelad siull ef thhephew drodyowds it hapsound
nDdulﬁﬁgr t he, mobi | e phone 2 towards the ear 1 to obtain only one dot and

t hen BFER | 1P s GORdPEGRe bECTRIrRd dighenes PREWestide gRETdRI PReP®d from
th t. th i . di the i ti
the moblFEh bl sor rEPErt £ 2 el Eovh e L G &TpbPntRe pur pose

of Vi 8hPBUSK T ERNIMdS 1ENBRENE Skéy SHITRET @b ¥heT Ao { RS toh oMl BB -688: O
incorporated into the nobile phone systemand it's software program Two
exanpkestollde ddasiteohest sydosmt higonl nass, SEMBidw Mid Yhandof €4S
discrimnation will be presented, but it will not limt plurality of tests
possi Bregram pevd evengicmngal he ambbidte Yhkoadze Tof comlurictiultesvissphayest s,
first it is inportant to determine the distance between the nobile phone
scr eefNahle  $ §REr SofiCBy LR PUrPRRS; Ofs thPeXimt @y $98ti g. 11. In this figure

Lhe TRPELAORLANR.. the HELSRG ISAETRENBRLEO M WikaHaRi O 5ot At the
adjust the size of the images displayed on the screen 5 sending to
the mobile phone electronic circuitry which controls the image
size, the software data related to the distance.

The typical image displayed on the mobile phone screen for the
contrast sensitivity test is presented in Fig.12.

In this test the image presented on the mobile phone screen 1 as
the circle 2 consists a number of parallel lines, which can be
positioned vertically, horizontally or at + or - 45 degrees.

The tested person has to correlate position of the lines within
the circle 2 with one of the symbols 3 displayed on the same
screen 1 and has to key 1in through the mobile phone keypad, one
number from the numbers set 4 displayed on the same screen 1 and
positioned against the symbols 3.

Position and/or density of lines in the circle 1 and also the size

of the circle 2 are automatically changed due to the software program

for the vision test stored in the mobile phone memory every time
the number from the set 4 is keyed in. If the tested person with
vision impairment is not decided, what is the position of the lines

in the circle 2, then the asterix or other symbol of the keypad



19 distance 2 which for sonme of the tests may correspond to the ful

| ength of the person arm The tested person neasures wth the separate tape
or the puWwbedooistl of the phone body mini tape, telescopi ®CarAseoysece
rode the di stance between the nobil e hone screen 5 and the person eyes 3
and keys value of this distance through the nobile phone keypad 4 into the
nobi | e phone uprocessor controlled electronic system This allows,
following the software program to automatically adjust the size of the

pi ct ur@d disspisgfed "SR el sdrredimbersr TERR PR e “of the vision test.
At R TR

on"the screen sending to the nobile

phone gl 6t Nis6 GhECHLE! Yo WHAHR #RALES! lsm@et&ﬁ%qg%unﬁgzeofthﬁe sof tv e

data related to the distance. The typical imge displayed on the nobile
phone sesaartdiont Bed eROLF A1 SRRSITEEVI hYet©SdtdSidp asentieddi mid g. 12. In
this test the i mge presented on the nobile phone screen 1 as the circle 2
consi stise a anrariéri ngf spétedtelddiemels, uphhchhe agr beeriposiecbomedds@rti cal |y,
hori zontally or at + or - 45 degrees. The tested person has to correlate
posi t i Bh Wie ted icdesPapi &l tEte HOrcithel ¥12190 t3F 1570 6@ MRENSYnbol s 3

di spl ayed on the sa .screen .1 has,to key in through the nobile phone
keypag.?/h%n%n%]ur%&s??% 'f%%un]ntuﬁﬁggyge?eﬁfd? p‘%’aiPe]&‘y(?H PHe?E%n%g%jc_eeen 1
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the circle 1 ang also the size of the circle 2 are automatically changed

due tochdereiiormbaethbRIT ae Vil d ke ¥hei opet £51i AHOMRACATt Bent®bj | e phone
menory every tinme the nunber fromthe set 4 is keyed in. If the tested

person with vision inpairnment is not decided, what is the position of the
| i nes In the second example for the color vision test presented 1in
Fig. ﬁS the mobile phone screen 3 1is used to detect the color vision
problems like incorrect color discrimination. In this test the
image of number ( or Tetter ) 2 built of the same color various
diameter and color intensity dots is presented on the background 3
built of multicolor, various sizes and various color intensity
dots and displayed on the mobile phone screen 1.
The tested person has to key in through the mobile phone keypad
the value of the number ( or letter ) 1, displayed on the screen 1
against the background 3. The value of the number 2, the colors
of it’s dots and the background 3 dots, are changed according to
the accepted screening method for which the special software is
stored in the mobile phone memory.
The total number of the color images presentation and the final
results interpretation will depend upon the criteria recommended
by the medical specialists for the color vision screening methaod.
The final pass/fail result and eventually more detailed comments
are displayed on the mobile phone screen 1 or delivered verbally
through the mobile phone acoustic output for the tested person

consideration and the further action.



inthe circle 2, then the asterix or other synbol of the keypad WO

03/ 077511 PCT/ AU03/ 00278 20 can be used instead of the nunbers fromthe
set 4. Gwprewot7s1f al se and undeci ded scores of the correl Cirvvoane78 ecor ded
in the nobile phone nenory. The total2lnunber of the circles presentation
and the final results interpretation included into the operating software
depends upon the criteria recommended by the nedical specialists for the
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display%ﬁf%ﬂﬁeth P e screen for e teste erson consi deration

and 1 egQ{UIRRYS oft BenEHT { H&Je AUHON ki KR ¥éstd Wi dh@ospachal peet imd cal
center. In the second exanple for the color vision test presented in Fig.

13 t hewhmbithe pboneéespireesn. 3 is used to detect the color vision problens
|l i ke incorrect color discrimnation. In this test the inmage of nunber ( or
| et t erFYr Z2xaulle , of ar heus asreze dlupbevar RbELOT distetér candbe ol P iansshsi ty
dots is presented on the background 3 built of nulticolor, variqus sizes
and va?? die EEPMei RPeR| 25 ebT e alihe dFepFes e et e ﬁgﬁ'ﬁ"b )bh%}?@ screen

1. The te e has i h j1.e phone keypad the
val ue %&Fﬁﬁb%ﬁgn%égm(1§rt$§?§§¥trglﬁgéﬁgglg§gﬁaE%Rkﬁg'screen 1 against the
background 3. The value of the nunber 2, the colors of it's dots and the

backgr eshrbct idet o 8rE REBNELpraceOEdl Bgtémal hdbROCERt €l 66 aaivtig et hod
for which the special software is stored in the nobile phone nmenory. The

t ot al murdrem ¢ thedoot othé maigeionpresental i omtanthantge thaaprinewmild s
interpretation will depend upon the criteria reconmended, by the nedical
speci aPf sithsist gnver&iesl bp W sGhorthecraehPigtatthodrecte fNAdes RS/ fai

resultd$gb é?g%n%%akkg Hg£$1ék%ﬁ%Aee%cggehEQ%§ the tested person, who

looks at these images, has to perform a specific tasks related to
these images and has to key in through the mobile phone keypad

the results of these tasks for automatic assessment of these results
following the test program software and presenting the final

results and recommendation for the tested person on the mobile

phone screen and/or delivering through the mobile phone acoustic
output the verbal instructions stored in the mobile phone memory.

If the larger screen 1is required, then the mobile phone vision
output can be connected to the VDU Monitor or home TV set through

a special VDU or RF adapter.

In another embodiment of the invention presented in Fig. 14 the
hearing aid forms a part of the mobile phone 1 acoustic channel,in
which the changeover switch 2 in it,s normal position takes signal
from the microphone 3 and through the programmable amplifier 4,
volume control 5 and output amplifier 6 delivers the signal to the
external earphone 7 used for the heard of hearing person.

The programmable amplifier 4 adjusts the frequency characteristic
and compression of the amplified signhal and is controlled by the

mobile phone electronic circuit 8 following the data stored in the



are displayed on the nobile phone screen 1 or delivered verbally through

t he nobi |l e phone acoustic output for the tested person consideration and

t he furthwooaorison. WO 03/ 077511 PCT/ AU03/ 00278 21 PresemCe&ilaboedst wo
exanples for the vision tests in no w2y limt a nunber of other images and
vision tests which could be performed wth the nobile phone. For exanple,
various size nunbers and/or letters can be displayed on the nobile phone

screepchlryt fie HRsteREdaPerspadt i i tintidhbriyhentoand B dirygelepyi NnoadHwgigh
t he nobi | e phone keypad. Connecting to the nobile phone an external nodul e

with the software programto conduct the vision test will not change the
princiaphew oétd hirom mheninbbmn1é nphdne metthverii srobntesist tpeerprognages are
di spl ayed on the nobile phone screen and the tested person, who | ooks at
t hese theabes! itas itch aseuBsi m paspeetdrisc tasks related to these inmages and

has to key in through the nobile phone keypad the resulfs of these tasks
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person on t hone "Screen and/ or ering

phone +tacousti Secdil RIYs ithBnVEH DAL NS ridBlsens §€%4§-ﬂ ddhillye FPBRI LEe Phone
menory. |If the larger screen is required, then the nobile phone vision

out punhetadbrke Dromect ehdeoof hepdbht Mmither sognAdneonr M etroivhitheghe twork
special VDU or RF adapter. In another enbodi ment of the invention presented
in Fig. 14 the hearing aid forns a part of the nobile phone 1 acoustic
channéP, PROCaPERh RhENChARGEHDRr 2 ki T2 i ROPPr &S Helt nigle PESRf PBR2P bkes
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earphone 7. The changeover switch is automatically switched by the
electronic circuitry 8 when the mobile phone is set to the
transmission/recéption mode or manually through the mobile phone

keypad 10, when the user decides to turn off the hearing aid.

In another embodiment of the invention presented in the Fig. 15
the changeover switch 1 shown in it’s normal position processes
the special signal like white noise, tones or environmental sounds
stored in the memory 2 for the purpose of the tinnitus masking.
Next the sighal from the switch 1 is delivered through the volume
control 3 and the output amplifier 4 to the external earphone 5
used by the tinnitus sufferer. When the mobile phone is set to
it’s transmission/receiving operation mode, then mobile phone 6
internal electronic circuitry 7 automatically changes position of
the switch 1 to carry on this mode of operation.

Changing the mobile phone function from the transmission/receiving
mode to the tinnitus masker mode can also be done manually through
the mobile phone keypad 8.

The data of the tinnitus masking signals stored in the memory 2 can
be changed by loading from the mobile phone network aor Internet

another data for the new signals.



vol une control 5 and output anplifier 6 delivers the signal to the

ext ernal earphone 7 used for the heard of hearing person. The programmabl e
anplifierwooadjssts the frequency characteristic and conpc#sdioscnows the
anplified signal and is controlled by2the nobile phone electronic circuit
8 followng the data stored in the WO 03/077511 PCT/ AUO3/ 00278 22 nmenory
9. The data stored in the nenory 9 could be changed by |oading a new data

from{he trmialﬁtyg@ﬂé'ec\i/é;@én VW ke n@r tyegew@& ar%gr%mpﬁqggaamawﬁq@earl ng aid

acousti1 c parane he nobil e phone is used in normnal

transaersﬁdoqrafanegetyb@gom%m ntgheaghaescéswmvee SW tB8 MemsryswW keled by
the electronic circuit 8 toit's second posSiI tion to receive acoustic

si ghatarcdra ngpdartet theoudretider koblifet hhsnerodewafrkoper abe oIntdranedi.gnal
comng fromthe network is processed by the hearing ai d channel conprising
the programmuable anplifier 4, volunme control 5, output amFllfier 6 and the

ext er Hal3NE&S5h /B0 mehe %Wed@é?“ﬂxﬁ"ﬁ cﬂfq3§”§ﬁ’90nﬁt tea }/9 swi% ched by

t he | ectroni c ci en t he. pobi he
transms9i 0N Fe&8P % Llﬁﬁ 9 yﬁéﬁﬁ§|Yy”?% oug 5ﬁg%n§BP? oY keypad
10, when 1t1'§9c.elnsi‘?1':q deSs Agss tcﬁ’ ttW nhablihhes feard rg)g”a}ltd.] nJcQ f%@trﬂﬁﬁ Te

enbodi nent of theé i1nvention presented in the Fig. he changeover switch
1 shoyworid 4.t 'ThenebABto PAFi1d AN cRhOEeRaeST cdte vﬁmﬁCltab pegoed Hddenghite
noi se, tones or environnmental sounds stored in the menmory 2 for the

pur posid dinrcheht thai tadi oresiengutpMext , thegrstgmalorf pdbraseumsii tch 1 is
delivered through the volune control 3 and the output anplifier 4 to the
exter?ﬁﬂ”%ﬂﬂﬂ&ﬁb e®5 ChstY Y AherEPAAVESS Sufferer. Wien the nDblle phone

is sel_ S trgnsn15510n/rec§|V|ﬁg?o erati.on mode, then nob phone 6
|
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through the mobile phone keypad 7 connected to the mobile phone
electronic circuitry 8. The memory 9 stores a number of commends
allowing to select through the remote unit 1 and the electronic
circuitry 8 the desired listening programs and the hearing aid
functions 1ike microphone, telecoil, volume level and on/off mode
of operation. The number of these commends can be changed or

optionally updated through the mobile phone network or the Internet.

In another embodiment of the invention presented in Fig. 17 a number
of the external measuring and monitoring devices Di, D2, D3 ... Dn

can be connected individually to the mobile phone 1 external socket

to be controlled by the interface 3 and the mobile phone tests or
rehabilitation programs stored in the memory 4 being a part of the
mobile phone electronic circuitry 5. Alternatively these external
devices send the analog or digital data to the mobile phone as the
result of their action for further processing.

Various types of the devices measuring the body or environmental
temperature, heart beating and lung respiration rate, blood sugar

or pressure, monitoring cardiac or pulmonary auscultation, controlling



the switch 1 to carry on this node of operation. Changing the nobile phone
function fromthe transm ssion/receiving node to the tinnitus masker node
can al so we odomsiranual |y through the nobile phone keypa@C8AuDBeoxiat a of
the tinnitus masking signals stored i## the nenory 2 can be changed by

| oadi ng fromthe nobile phone network or Internet another data for the new
signals. WO 03/077511 PCT/ AU03/ 00278 23 Additionally the date of the
treatment program i ke changing periodically type of nasking signals are
st oredth8 thea i Withanbe ceurdeudgudatredttodaighr tdie .nwiainl bephone net wor k
or the Internet. In another enbodi nent of the invention presented in the
Fig. 16ntehéacedrotitc gher obbiihe tpHortey gincaluby tisedinteselcect fandevons and
the listening prograns of the hearing aid is built into the nobile phone
2. ThetbentEandyrd tinteciacibanimi®ate with the renot e hearlng ai d through

the radjo out pu etic or uItraso tra ducer or, ar
infrargh ﬁaﬁgHﬂ%e gehggnggg?%thﬁpQQﬂgﬁmgaP RESi cﬂlgﬁgyor 1St ening
Pr 00" agRahgedo0E uaéyt%wgtehwggwnﬁaé A sxgaﬁegw&rq%gctt@.@ ERLbAREDDI | @
phone eCtronic circuitr nennry stores a nunber conmmends
allowing to select through the renote unit 1 and the electronic circuitry
8 the desired listening prograns and the hearing aid functions |ike

m crophone, telecoil, volune |evel and on/off node of operation. The
nunber of these comrends can be changed or optionally updated through the
nmobi | e phone network or the Internet. |In another enbodi nent of the
invention presented in Fig. 17 a nunber of the external neasuring and

nonitoring devices D1, D2, D3 ... Dn can be connected individually to the
nobi | e phone 1 external socket



to be controlled by the interface 3 and the nobil e phone tests or
rehabilitation prograns stored in the nenory 4 being a part of the nobile
phone el ewprogforsicircuitry 5. Alternatively these externalPCcTdawsoesssend
the analog or digital data to the noblsl e phone as the result of their
action for further processing. Various types of the devices neasuring the
body or environnmental tenperature, heart beating and lung respiration
rate, blood sugar or pressure, nonitoring cardiac or pul nonary

auscul tation, controlling WO 03/077511 PCT/ AU03/ 00278 24 the treatnent

wi th the wawwmasesamiap 1st i nul ator etc. can be interfaced wth the nobile
phone through the interface 3 followng the standard interfacing rules.
The testinty Gthe mebikilphbictpatioromgieoipzandvisoredd measuringthberyayd 4 are  changed
or updated through the nobile phone network or the Internet. WO 03/077511
PCT/ AUO3/ 002 7@ virgmeyta\tempeatur a\fRAtoring heart bepting aud mgerefiatie 18€r f or m ng

hearing and visjon tests,. neasuring the dy an envi.ronment al
tenperature, FORITB? ﬁ’ﬁ@afﬁlé&?“@ pB@’aYP‘gﬁﬂ"sﬁlr'l](T%P%r{ '%cg?'é% ll'erhﬁ?riméﬁ%lt’ ate, _
per form ng.{ NG, 48l ARG, AR IRAR L oG U Aine dolif ikl ARl Lhe hear i ng

aid, tinnitus nas .’rempte control fof the héaring aid, taking the body
phot o i mages fof @ik nleliiGal WRAiRAon Sed¥Fovidhd SRciAB Po@dmSlioentdaei al i zed
progranms to control the external devices used in nedical diagnosis and
rehabi | it ati oeterzl debives wyatin nedigih dingnogi§ andlreliabilifatiomher ei n t he software
prograns for medical diagnosis and rehabilitation are factory stored or

| oaded into the nobile phone nenory and updated fromthe nobile phone

net wor k or 2| rfthe mekife phprs of ppig Jgwherei the spftnarenyogramslor meffical dagyosiyy | i nk or
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updated from the mobile phone network or Internet and through the infrared link,

ultrasound link or cable from the external sources.

3. The mobile phone of claims 1 and 2, wherein the results of the medical tests
controlled by the mobile phone programs and recommendations for the patient
resulting from the test are displayed on the mobile phone screen , played back in
verbal form through the mobile phone acoustic output or transferred through the

network to the medical specialist for further case management.

4. The mobile phone of claims 1, 2 and 3, wherein the mobile phone audio and video
channels perform the hearing and vision tests following the test programs stored

in the mobile phone memory.

5. The mobile phone of claims 1,2 and, wherein the plurality of the acoustic test stimuli
calibrated in frequency and intensity are delivered from the mobile phone output directly
to the ear by the insert earphone, tube-phone, supra ear coupler, insert ear coupler,
mobile phone speaker or externally connected speaker placed at the specified distance

from the tested ear in sound field conditions.



controlled by the nobile phone progranms and recomendati ons for the patient
resulting fromthe test are displayed on the nobile phone screen , played
back in weridar7siormthrough the nobil e phone acoustic ouPpEtAW®BE/00278
transferred through the network to t¥e nedical specialist for further case
managenent. 4. The nobile phone of clainms 1, 2 and 3, wherein the nobile
phone audi o and video channels performthe hearing and vision tests
following the test prograns stored in the nobile phone nmenory. 5. The
nobi | e phone of clains 1, 2 and, wherein the plurality of the acoustic test
stimuli c& i Breatokile phond of elgined ejterain dhei instre Bsrphope Bipeovilied itk the épefinlom t he
mobi | e phone output directly to the ear by the insert earphone,

t ube- phone, stEPEr ‘t?él‘f“hé'mh?r eade alloydngrte otgain the euphase charspbipisticdapHomeths peaker or
external ly con eaker &aced at the svgem fied distance fromthe

ne
tested ear in %‘Bl%ﬁ’g"'ﬁ el o dhecplibration {Rgpthes mith Feimobiexon03/ 00278 26 6.

The nobi |l e phone of claim5, wherein the insert earphone is provided with

t he specia obt ear phone
characteri Zt |1;}chig§’1:g ge ﬁ? '(l)evrgfrdgmtShemm1 ﬁgrﬁgdrh@%mafgﬁ& Sl%t(%leaq%%Pﬂbr ation

t oget her w t hntoligh thokdypsi dplabiamed ﬂommﬁetmak@us&h@'@ﬁil@ifteﬁlkaﬂiome& wherein the
i nsert earphone characteristic data keyed in through the keypad or

obt ai ned fr omhviegogedtenwitkthaemphmed to cali brate the nobile phone together
wi th the earphone. 8. The nobile phone of clains 1, 2 and 3, wherein the
acoustic test stinuli are comfosed usi ng the key ad 9. The nobile phone
of clains ¥ "Dexgbilephongpdplams 112p0d3 iyherpiy the aegusp testigimuliayg semnesedt i nul i ar e
calibrated i mrn RLENSE to the Hearing Threshold Level. 10. The nobile
phone of clains PP3Nd 3, wherein selection of the acoustic test stinuli
type, frequency and intensity is done by operating the keyboard and their
val ues di spl apiRehoBilk phb: FEIHBENM, 2 ahd 3, Wﬁ@elmm 1ht@nsﬂﬂ9mh@£cco£{l@§tlmﬁh Ire 2 @nd 3,
wherein acoustic test stimuli is turned "on" by pressing the keypad key or
separ at e bui | talibmatedrin ecférenca &l thyHewing EhechdidH @vel.

10. The mobile phone of claims 1, 2 and 3, wherein selection of the acoustic test stimuli type,
frequency and intensity is done by operating the keyboard and their values displayed

on the sereen.

11. The mobile phone of claims 1, 2 and 3, wherein acoustie test stimuli is turned "on"

by pressing the keypad key or separate built in or externally connected key.

12. The mobile phone of claims 1, 2 and 3, wherein the audiogram showing frequency and
intensity scale is displayed on the mobile phone screen and selection of the acoustic
test stimuli frequency and intensity is done by means of the electronic pointer

controlled by the operator through the keypad.

13. The mobile phone of claims 1, 2 and 3, wherein the tested person's answers to the
acoustic test stimuli are recorded in the mobile phone memory and displayed on the
screen by operating the keypad or separate special key by this person in self testing

procedure or by the tester performing the hearing test for another person.

14. The mobile phone of claims 1, 2 and 3, wherein changing the acoustic test stimuli



12. The nobil e phone of clainms 1, 2 and 3, wherein the audi ogram show ng
frequency and intensity scale is displayed on the nobile phone screen and
sel ect i onwofoswhmsiacoustic test stinmuli frequency and i nt @cTiAup3e278lone by
means of the electronic pointer cont2/lled by the operator through the
keypad. 13. The nobil e phone of clains 1, 2 and 3, wherein the tested
person's answers to the acoustic test stinmuli are recorded in the nobile
phone nmenory and di splayed on the screen bX operating the keyEad or

separ at e specf‘%“e%é*?a‘bﬂ}“tfﬁf‘§s‘68‘?‘?6%"%‘“@@[?’ "cwé‘bgtth"rig"grﬁ'i'd&’éﬁh’r“é or by the

tester perform earln t est erson. 14. The nobil e phone
of claims 1, 2° Elgd’%%“e wheren Qpref'usmﬁ theq‘e ?Hécogg%ﬁ PSS St i mul i WO

03/ 077511 PCT/ AU03/ 00278 27 frequenC|es and intensities is done

aut omat i cakl Yrife@obinbigt of ASmP1,20hmaB) whQkifthe 'nﬁbﬂehﬁone%ﬁlnk Eonb0NEseqrENDI Y and
pressing the key to record the positive answer. he nobi |l e phone of

clainms 1, 2 aneet3dp thefreameiiyof the@caustii tésestipludine sonod mteam@wﬂitmhﬁayused to set
up the intensity of the acoustic test stinmuli in sound field testing

condi ti ons bymeaprig theisengd intiensisidenebicldsptodhesdiar gntijapegaiith thepgendtleyelimketerear
entrance with the sound level neter. 16. The nobile phone of claims 1, 2
and 3, mhq rqvi.des nobi | e phone with the

f eedback S|%g ﬂ'| g“eé’ﬁg%%ﬁ‘lt"i%\é‘glf sz“ég’l heFelY fhe 8‘5 Eﬁ%lﬁ‘ﬁ provigs s i nul
intensity for %lﬁﬁonlge pﬁ%q'e%dlpa?ﬁ y}?rslptotant%m Bl fiilértaa\?%me&s 1cetesgg%p? acoustic

output. 17. The ne o erel di'st ance

measuring t el REaaRis gvesldifthnce baReen b dat addﬂh&ﬂobﬂ@ piRabRGutiPofthg. NObI | e phone
nmeasures the di stance between the nobil e phone acoustic output and the

tested ear. 18. The nobile phone of clains 1, 2 and 3, wherein the

m niature mcrophone built into the tip of the di stance nmeasuring rod and
pl aced cId%e7?8“@h@”@&ﬁDfﬁﬂwvhdewd?h@h¢ééﬁ%dé%m§mgwahng@kﬂhmcﬂﬁ@und | eve
nmeter attached or built into the npb tnEegone to all ow the manual or

automatic caf® P‘bt?“é{f'i“BﬁatB‘Fh"flﬁ‘éthéﬂ‘Bﬁ‘?t"ihﬁ“e fores the disfames hstersit i es. 19, The
nobi | e phone B&Hﬁhﬁhggm&Wcgﬁgggpgquggﬁghn t he di stance neasuring sensor

built in, attac hone or placed in proximty of the ear
entrance indicates the specified dlstance bet ween the ear and the nobile

phone acoustic output for which
18. The mobile phone of claims 1, 2 and 3, wherein the miniature microphone built into the tip

of the distance measuring rod and placed close to the ear, provides the feedback signal to the
sound level meter attached or built into the mobile phone to allow the manual or automatic

calibration of the acoustic test stimuli intensities.

19.  The mobile phone of claims 1, 2 and 3, wherein the distance measuring sensor built in,
attached to the mobile phone or placed in proximity of the ear entrance indicates the
specitied distance between the ear and the mobile phone acoustic output for which
acoustic test stimuli intensities delivered by the mobile phone are calibrated in reference

to the Hearing Threshold Level in sound field conditions.

20. The mobile phone of claims 1, 2 and 15, wherein the distance measuring sensor enables the
testing sound to be turned on only at the specified distance between the ear and the

mobile phone acoustic output in sound field testing.

21. The mobile phone of claims 1, 2 and 3, wherein the words stored in the mobile phone



acoustic test stimuli intensities delivered by the nobile phone are
calibrated in reference to the Hearing Threshold Level in sound field
condi ti orw0 030775The nobi |l e phone of clainms 1, 2 and 15, wrETAUV3INIRTS

di stance measuring sensor enables the2 testing sound to be turned on only
at the specified distance between the ear and the nobil e phone acoustic
output in sound field testing 21. The nobile phone of clains 1, 2 and 3,

wherein the words stored 0775 1 PCT/ AUD3/ 00278
28 menory ar e pray el BREk %l‘ atcﬂ'fitﬁ“@?%oﬂf'd E‘bﬁt}ﬂ‘a 1%/\% %W‘ié‘“'t 55t é\‘?‘é?%"eg‘?‘?& t he
tested person b t keypad to
be assessed b;ﬁeﬁﬁgﬁ%gys[trtegtrggg}rég% l%hélythgﬁegsﬂ tg Bfaggegﬁor# ?H%Fbglurr&g 1, 2 and 3,
wherein the nanme of one of the objects displayed on the screen is played
back from2 ha@heewsileyphate ofltifiine n £nind Spuhdeinh Rle@Bft s16né @0 objebty ditf1gea NObI | €
phone acoustic output and the tested person correlates object with it's
name by poi namthgscregn is pdayerbipaclc frong themivarogct didareutrsowmdtigemsitylaves bpthehear d

obj ect through the keypad to assess the correctness of this correlation by
the test progPif phege “"Pf‘\%‘c AYBRt 2R (R ied W Sog [CRfir fifesoblect “a*r'tdt sslammlér ein
unparal l el narr fromthe qr attached

to the nobil epouﬁog}eo Y ! ec nqﬁ‘tsm "eorc??t(%'sséliaﬂ D}&S?rﬁtogjﬁﬁ?lv vi si bl e on

the tested pepsQpn tu%%@r &t S mihgH ;daﬁbgm eis pl aced at the
speci fied di stancé rorﬁt tnﬁe etgr foerl whi t%?p&%aﬁld intensities are

calibrated. 24. The nobile phone of clains 1, 2 and 3, wherein the

pl urality2®f The mghie pbenenidldimChP aiid 3, prheteitl gparSlel@asrow light bens fdndhdunber s
stored in the nobile phone nenory are displayed on the nobile phone screen
to conduct t Hight/jegregnbuilpigtor atpaghed Tithe mobilelphonsh onsste affthexdreshing Bdint anbyer ei n t he

| etters, words or nunbers di splayed on the screen are read and keyed by the

tested per soff"§ 4 gsiblifan s fFroesB fse dresAbylen thegnqbile pliope i placed 8t thpal yze t he

positive and e apswers th est e mobi | e phone of
cl ai m 24, \/\heélg'lg?#(i'ﬁame ne ee?tgnrurr%cﬁll&é”so""d?f[s‘togsn sasrﬁéag‘lb&-m pattern pictures

of various colors are di spl ayed on screen together with correspondi ng

nunbers, bt traé molile pRaRBHclaid, ¢ Bud 3) SvHeREL BOPIRALS AP sifdSorlmuGRhf €l at e and
record through the keypad to be analyzed by the test program
pictures, signs, letters and numbers stored in the mobile phone memory are displayed

on the mobile phone screen to conduct the vision test.

25. The mobile phone of claim 24, wherein the letters, words or numbers displayed
on the screen are read and keyed by the tested person into the mobile phone memory

to record and to analyze the positive and negative answers by the test program.

26. The mobile phone of claim 24, wherein the non alphanumeric signs and special
pattern pictures of various colors are displéyed on screen together with corresponding
numbers, letters or names, which the tested persen has to correlate and record through

the keypad to be analyzed by the test program.

27. The mobile phone of claim 24, wherein the distance between the tested person
eyes and the mobile phone screen measured by the external or attached to the mobile phone
telescopic rod, tape or distance measuring sensor does not exceed the length of the person

arm holding the mobile phone and operating it's keypad.



27. The nobil e phone of claim 24, wherein the distance between the tested
person eyes and the nobile phone screen neasured by the external or

att ached wo oBlog7smobi | e phone tel escopic rod, tape or di sPamedioaeessri ng
sensor does not exceed the | ength of 2%he person arm holding the nobile
phone and operating its keypad. WD 03/077511 PCT/ AU03/00278 29 28. The
nobi | e phone of claim 24, wherein correct distance between the eyes and the
nobi | e phone screen is indicated by the distance neasuring sensor built in
or attached to the nobile phone. 29. The nobile phone of claim 24, wherein

the light é nt’lﬁln %1'0%) ﬁ p:hone oEce]almezﬁt Fegeng Qoqmcé d?st;:mg@éeWe%g the %’ﬁ plw tilé: m&bri'le or

attached € phone pho 0 sensor recomrendati ons to reduce or

i ncrease thi SplohOfttech RERRTIl Yy BE dibthRe ScsBBRY Ao ORI BT alcRedds Bipl ayed on the
screen or de?lvered t hrough t he nobil e phone acoustic output in form of

ver bal i nstrumbbilepsone30. The nobil e phone of clains 1, 2 and 3, wherein the
nobi | e phone acoustic channel perforns the function of the hearing aid.

31. The nobil e phone of claim 30, wherein the acoustic channel conprises
t he m cr A%hombe mokjlg phape Otf&ﬁ'!' 20} Whefe'é}t"rfl.llghtdh‘ﬁ'rsw jncthe testipg Eaopds measirethone and
progrannabledgqgllfler t he frequency araa%erlstlc and

conpr essi on Wé“@ﬁﬁ?ﬂ?g h%P@W&?“P&PW%%ﬁﬁ@Y“PH&”&%F& Pns R St eni ng
program St or e ileRaldlfic HPIntdsR I RE #ﬁm%lgﬁ\{;gmgﬁgﬁlwe@ HLQURY, the mobi e

phone net wor K Or erne one o alm 31, wherein

the sw tchi ngieﬁ)\fererdhﬁro QhShbtie ﬁhﬁ@ﬂ%hstl@ Blﬁﬁﬁttuhﬁlm bBaryanigstaicGbnirode to t he
nobi | e phone node i s done autonmatically or manual |y through the keypad.

33. The nobil e phone of claim 31, wherein the acoustic channel is used for
t he heari3dg Ehetnobdaphonodficlagnsghand 3f wirecdin tha grobite phoye agqaustie chinyel, pegigrmsThe
nobi | e phone of clains 1, 2 and 3, wherein the special acoustic signals
stored in th@EﬁWﬁﬁwwémBhﬁﬁ@“ﬁﬂnnry are delivered through the insert

ear phone to the tinnitus sufferer ear. 35. The nobile phone of claim 34,

wher ein tlﬁe Ceonlilo flﬁme anp ﬁbj S e.hd BJI]"Otlile Estltﬁ clﬂlg{letl 90%11; l}e%cr% llQ)[lﬁe din the

menory are’ changec roug e phone ne nt er

volume control, output amplifier, external earphone and programmable amplifier
controlling the frequency characteristic and compression of the amplified signal following
the data of the listening program stored in the mobile phone memory and modified through

the mobile phone network or the Internet.

32. The mobile phone of claim 31, wherein the switching of the acoustic channel from the
hearing aid mode to the mobile phone mode is done automatically or manually through

the keypad.

33. The mobile phone of claim 31, wherein the acoustic channel is used for the hearing aid

and mobile phone funections at the same time.

34. The mobile phone of claims 1, 2 and 3, wherein the special acoustic signals stored in the

mobile phone memory are delivered through the insert earphone to the tinnitus sufferer ear.

35. The mobile phone of claim 34, wherein the acoustic signals used for the tinnitus masking

stored in the memory are changed through the mobile phone network or Internet.



WO 03/ 077511 PCT/ AUO3/ 00278 30 36. The nobil e phone of claim 34, wherein
the switching of the acoustic channel fromthe tinnitus masker node to the
nobi | e phwoe3nowel i s done automatically or manual |y t hr ouglaT/AUve/0éxaypad.
37. The nobil e phone of claim 34, whe¥ein changi ng the maski ng sounds
follows the treatnent programstored in the nmenory and updated through the
nobi | e phone network or Internet. 38. The nobile phone of clains 1, 2 and
3, wherein the built in electronic device controls the functions and
| i st eni n@e6.pragnenis pivhe bilt@in B4 DiMRrtEAE iwaghingd o theheaid@denkhil frasine wave,
el ectromagnetic, ultrasound or infrared link. 39. The nobile phone of claim
35, wher ei ntit@s mepktyancde fo thihymoltile ahone gpodé islddng pgbmdivallyamahahugdly émougly pr ogr ans
islimted by the data stored in the nmenory and optionally nodified through
the nobil et5H6W&dnet work or Internet. 40. The nobile phone of clains 1, 2
and 3, wherein the images of the body parts taken by the built in photo
canera ake eq{oﬁﬁe d{hgn toti' glaiqpﬁl fer qu1 ggi rreth llﬁ%skl%ngout 5saf&§o]:rv§ Ehre 1% tgnrgr ough the
lcal forethe ciinrcal

network to the nme specralrs nfcal assesSsment. 41. The

nobi | e pho nﬁ'oﬁ'tn_n GloRH WBthd mergorg Ak u?pdaﬁé@ﬁﬁ'ﬁi e tﬂﬁbi&tﬁﬁﬂqle{vﬂrlm{e%ep rograms
control built in or externally connecteé devi ces such as sensors,

m cr ophones, electronic stethoscopes to nonitor, neasure and collect data
of the bé&8yThe mebilyphoonefehimstie?rpelr3atwheein thetadrit eloadanicagvi@abitaisthe r espi rat ory
rate, cardiac and pul nonary auscul tation, sugar |evel, blood pressure etc.
42. The nobfyngtioptanddisteingpragrans of thoremets hearingjniditimongh theragieasr.ed and

noni t ored paraneters e stored in the nobile phone nenory for |ater
retrieval ogecg"rog'a?‘rﬁté"r‘lgélé?ol"g‘%oﬁ'Wg?ré%'l"‘kti me over the network to the nedical
specialist. 43. The nobile phone of clains 1, 2 and 3, wherein the nobile

phone pr agr @REmAGAOPHoRL of @ath S5, NPhekdln GRMIAELSEHmE Lé.%?%h Infaclidh§ hEHIE R 2 I1 ke
el ectrocardi ograph and the test results are sent through the nobiTe phone

network to phegrapedilifiabd BARCdsed dtditd @ ltheSheiofChnd Bphdasiy idifled M H077511
PCT/ AU03/ 00278 31
mobile phone network or Internet.
40. The mobile phone of claims 1, 2 and 3, wherein the images of the body parts taken by

the built in photo camera are stored in the mobile phone memory and transferred through

the network to the medical specialist for the clinical assessment.

41. The mobile phone of claims 1, 2 and 3, wherein the stored in memory programs control
built in or externally connected devices such as sensors, microphones, electronic
stethoscopes to monitor, measure and collect data of the body or environment temperature,
heart beating pattern, respiratory rate, cardiac and pulmonary auseultation, sugar level,

blood pressure ete.

42. The mobile phone of claims 1,2 and 3, wherein the measured and monitored parameters are

stored in the mobile phone memory for later retrieval or are transferred in real time over the

network to the medical specialist.

43. The mobile phone of claims 1,2 and 3, wherein the mobile phone programs control
externally connected diagnostic instruments like electrocardiograph and the test results

are sent through the mobile phone network to the medical specialist or stored in the mobile



phone nenory. 44. The nobile phone of clains 1, 2 and 3, where in the
nobi | e phone controls externally connected rehabilitation instrunents |ike
neur onmuscwbas/ostsiimul at or following the rehabilitati on pr®gmaxm3meosed in
t he nobi |l e phone nenory and updat ed t3rough the nobil e phone network or

I nternet according to the rehabilitation results. 45. The nobil e phone of
clainms 1, 2 and 3, wherein the instructions to assist in proper placenent
of the instrunments |ike stethoscope, el ectrodes and sensors are di spl ayed
on the nobile phone screen or delivered through the acoustic output
following th ugggggaﬂ1stored in the nmenory or are received fromthe renote
medi cal specialist through the nobile phone network. 46. The nobil e phone
of clainms 1, 2 and 3, wherein the special output is provided to connect
ext er nal 4aDMmhé A6bIRPhdn 6f cl¥SED ahd3, GARELE the nfdBilePheieOBn@bIs RARMAIGY test . 47.
The nobil e phone, wherein the mrror wwth the magnifier attached or built

i nt o t he noloprinectedphiowhiitatios Bstainkenisdike wuiamspabil stingatat fallowsngaled appear ance of

the face skin by the nobile phone wuser.
rehabilitation programs stored in the mobile phone memory and updated through

the mobile phone network or Internet according to the rehabilitation results.

45. The mobile phone of claims 1, 2 and 3, wherein the instructions to assist in proper
placement of the instruments like stethoscope, electrodes and sensors are displayed on the
mobile phone screen or delivered through the acoustic output following the program
stored in the memory or are received from the remote medical specialist through the mobile

phone network.

46. The mobile phone of claims 1, 2 and 3, wherein the special output is provided to connect

external monitor or the TV set to conduct the vision or hearing test.

47. The mobile phone, wherein the mirror with the magnifier attached or built into the mobile
phone case allows to inspect the status and appearance of the face skin by the mobile phone

user.



