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| NVENTI ON The present invention relates to devices for receiving

machi ne-readabl e input and for outputting a human di scernabl e out put,
usually in the formof audio or visual information. Mre particularly the
invention relates to an audi o player which may be used to scan or sense
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response YR¥¥PHE sensed coded data. CO PENDI NG APPLI CATI ONS Vari ous net hods,
systens and apparatus relating to the present invention are disclosed in
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Various methods, systems and apparatus relating to the present invention are
disclosed in the following co-pending applications filed by the applicant or assignee of

the present invention simultaneously with the present invention:
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PCT/AU00/01458 and PCT/AU00/01449.

The disclosures of these co-pending applications are incorporated herein by cross-

reference,
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reference. Various nethods, systens and apparatus relating to the present
invention are disclosed in the follow ng co-pending applications filed by
t he applicant or assignee of the present invention on 15 Septenber 2000:
PCT/ AUCO 01108, PCT/ AUOQ 01110 and PCT/ AUOCO 01111. The di scl osures of these
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are di schEE¥@$CGi n the fol l owi ng co-pendi ng applications filed by the
applicant or assignee of the present.nvention on 30 June 2000:

PCT/ AUCO 00762, PCT/ AUOCO 00763, PCT/ AUOQ 0076 1, PCT/ AUOQ 00760,

PCT/ AUOQ B disclosry ofiiney go-Tsadinpagy et s0uy 8% orroGHhDEn (0 768:5-

PCT/ AUOO’%%? o PCT/ AUCQO 00767, PCT/ AUOQ 00768, PCT/ AUOO 00773,

PCT/ AUCQ B0774® PCT/ AUCOl 00775, PCT/ AUOQ/ 00776, PCT/ AUOQ 00777,

PCT/ AUOCQO 00770, 0 PCT/ A 00771 PCT/ AUOO 00772

PCT/ AUCQ/ 00754, V%ﬁ%%@%@f”@ﬂﬁ%‘ﬁﬁ@?%ﬂ?%%ﬂ%ﬁ%?. The

di scl osur gisclededti @aclollowhndlRadapRbbiakibANEled by thd BT dt 8ekidhes 6F N by
cross- reference. Various nethods, systens and apparatus relating to the

present i the@rspinygnsion@ndé|Sspemben2¢Me f ol | owi ng co- pendi ng appl i cations
filed by the applicant or assignee of the present invention on 24 My

2000: PCT/ AUOCQ 00SGT/AUBGH01A08E ©b8d 300/019¢T rdBETOREO 011 HCT/ AUOT 00530,
PCT/ AUCQO 00534,  PCT/ AUOQO 0053 8, PCT/ AUCO 00519, PCT/ AUOO 00523,
PCT/ AUOCQ ﬁmgwplosm@q-/oﬁm%gqr}dmg applications are incorporated herein by cross-

reference.

Various methods, systems and apparatus relating to the present invention are
disclosed in the following co-pending applications filed by the applicant or assignee of

the present invention on 30 June 2000:
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PCT/AU00/00561, PCT/AU00/00562, PCT/AUO00/00563, PCT/AU00/00564,
PCT/AU00/00565, PCT/AU00/00566, PCT/AU00/00567, PCT/AU00/00568,
PCT/AU00/00569, PCT/AU00/00570, PCT/AU00/00571, PCT/AU00/00572,
PCT/AU00/00573, PCT/AU00/00574, PCT/AU00/00575, PCT/AU00/00576,
PCT/AU00/00577, PCT/AU00/00578, PCT/AU00/00579, PCT/AU00/00581,
PCT/AU00/00580, PCT/AU00/00582, PCT/AU00/00587, PCT/AU00/00588,
PCT/AU00/00589, PCT/AU00/00583, PCT/AU00/00593, PCT/AU00/00590,
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The disclosures of these co-pending applications are incorporated herein by cross-
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BACKGROUND

Purpose-specific devices such as radios and audio cassette players, as well as
more general-purpose devices such as personal computers and organizers, can be used
to play back andio material such as music. Many of these devices can also be used to

record audio material, such as voice dictation.

In general, these devices don’t provide access to situated audio, e.g. to a music
clip associated with a concert poster encountered at a train station, or spoken
instructions associated with a page in a workshop manual. Each device must be used to
seek out the desired audio material through a virtual space accessible through the
device, or the audio material must be brought to the device in a device-compatible

physical format.

The present invention utilizes methods, systems and devices related to a
system referred to as “netpage”, which is described in our co-pending applications

listed above.




PCT/ AUOCQ 00562, PCT/ AUOCO 00566, PCT/ AUOQ 00570, PCT/ AU0O/ 00574,
PCT/ AUCO' 00578, PCT/ AUOO 00582, PCT/ AU0O0O/ 00583, PCT/ AUCO 00592,
PCT/ AUCQ 00597, PCT/ AUCQ 00544, PCT/ AUCO 00554, PCT/ AUOO 00559,
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PCT/ AUO0O/ 00579, PCT/ AUOCO 00587, PCT/ AUOQO 00593, PCT/ AU0O/ 00594,
PCT/ AUCO' 00598, PCT/ AUOQ 00545, PCT/ AU0O/ 00556, PCT/ AUOO 00560,
PCT/ AUCO BBR9&#SS  PCT/ AUOO 00568,  PCT/ AUOO 00572,  PCT/ AUDO/ 00576,
PCT/ AUO0O/ 00581, PCT/ AUCO 00588, PCT/ AU0OO/ 00590,

SUMMARY OF INVENTION
In one broad form the invention provides a hand-held audio player with a

sensor device capable of sensing coded data. Images including coded data are sensed by
the audio player and decoded. The decoded information is transmitted to a computer
system which identifies one or more files stored on the system associated with the
decoded data, using previously stored association data. The file or files identified are
transmitied to the audio player for immediate playback or later playback under user

control, either via a built-in loudspeaker or via headphones or similar.

Accordingly, in one broad form, the invention provides an audio player for
download and playback of audio files, the audio player including: at least one sensor
device capable of sensing images including coded data; a decoder for extracting data
from sensed image data; a transceiver for transmitting the decoded data to a computer
system and for receiving one or more audio files associated with the decoded data from
the computer system; and at least one audio output device for outputting an audio signal

corresponding to the audio file.

In another broad form the invention provides a method of downloading files,
the method including: providing a plurality of files; associating each of the plurality
with one or more identities; providing a user interface displaying at least one selection
data, the or each selection data associated with or encoding at least one identity;
selecting the or one of the selection data displayed on or by the user interface with a
selection device; determining the identity or identities associated with the selection data
and identifying the file or files associated with the identity or identities determined from

the selection data; and downloading the file or files so identified to the selection device.

The audio player preferably has a memory and a screen for displaying

information relating 10 any files stored in the memory.

The user interface is preferably a piece of paper and preferably the images
including code are invisible, infrared absorptive tags. Other forms of display are
possible, such as a screen or substrates carrying electronically addressable ink, such as

E-Ink produced by E-Ink Corporation.




PCT/ AUCO' 00595, PCT/ AU00O/ 00516, PCT/ AUOO/ 00517 and PCT/ AUOO/ 00511. The

di scl osures of these co-pending applications are incorporated herein by
cross- reference. BACKGROUND Purpose-specific devices such as radi os and
audi o cassette players, as well as nore general -purpose devices such as
personal conputers and organi zers, can be used to play back audio material
such as nusic. Many of these devices can also be used to record audio

mat eri al , NE0®$Cas voice dictation. In general, these devices don't provide
access to situated audio, e.g. to a music clip associated with a concert
poster encountered at a train station, or_ spoken instructions associated
with a page in dhaspdienbyycrmelgpmnEmidateleith dee eamputtresysiomdvie svirekasekr out t he

desired gﬁﬂ%ﬁn{%se&%%Qf&ﬁ@g&ﬁgﬁ/ﬁq&%ual space accessi bl e through the

devi ce, e audio brought to the device in a

devi ce-conpati b ysi.cal format. The present invention utilizes nmethods,
systens and dev:]-gﬁs?‘%él RIpYSg ey gpergfﬁglugﬁgf@gg,o adntrpeg dass gty it isvhi ch i s

descri bed.q 3 i i i i 0:S
oAy T ONRRRElof erfBULE ho S clCrShe By, DPRROIORAE et o

audi o pl agmebeddid in amobiatephdes whiehdiip abhfigundd edneiapgracodit. dat a. | nages
i ncl udi ng coded data are sensed by the audio player and decoded. The

decoded i nf or maChénsdl&tivh aRIhE Gde thtbiPacd rEANRUASECiatsy SiBHndhdr Glbré deRL 1 i es
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i ncl udi ngdovlodRAS P BR 8RN memory the audio player identity may also be stored
within or in association with stored files. Playback of stored files may be limited to the
original audio player or audio players owned by the same owner. This validation may

occur within the audio player or by transmitting information to the computer system.

Memory provided for storage of downloaded files may be fixed in the audio

player or removable or some may be fixed and some removable.

BRIEF DESCRIPTION OF DRAWINGS
Figure 1 shows a front perspective view from below of an audio player

according to a first embodiment of the invention;

Figure 2 shows a rear perspective view from below of the audio player of
Figure 1;
Figure 3 shows a front exploded perspective view from above of the audio

player;
Figure 4 shows a plan view from above of the audio player;
Figure 5 shows an end view of the audio player;
Figure 6 shows a side view from the right of the audio player;

Figure 7 shows a cross sectional side view of the audio player taken along line



devi ce capabl e of sensing inmages including coded data; a decoder for
extracting data from sensed inage data; a transceiver for transmtting the
decoded data to a conmputer system and for receiving one or nore audio
files associated with the decoded data from the conputer systenm and at
| east one audi o output device for outputting an audio signal corresponding
to the audio file. In another broad formthe invention provides a nethod of
downl oadi N&F%%9Gs, the nethod including: providing a plurality of files;
associ ating each of the plurality wig-one or nore identities; providing a
user interface displaying at |east one selection data, the or each
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selecting the or one of the selection data displayed on or by the user
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data; and down| oading the file or files so identified to the selection
devi ce. THeliaplay®: pl ayer preferably has a menory and a screen for
di splaying information relating to any files stored in the nenory. The
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including_code are invisible, infrared absorptive tags. Qher forns of
di spl ay aPé®possible, such as a screen or substrates carrying
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interoperate wiih. Each selec¢tion on the user interface may be associ ated
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er,

audio pla to enable identification of the audio player and/or a user
requesting downl oads. If downloaded files are stored in nenory the audio

player | gAY EBESCRIPTRON'GF PREFERRED AND OTHER EMBODIMENTS
Referring to Figures 1 to 11 and 13 there is shown an audio player 10. The

audio player has a body formed of upper and lower casings 12 and 13 in which is
located a PCB 14. Mounted on the PCB are an optical sensor device 16, an
alphanumeric display 18, control switches 20, a volume control 15, a speaker 22 and a
headphone jack 24. The upper and lower casings 12 and 13 are held together by screws
17 which pass through openings 19 in the upper casing 12, through an aperture 21 in
the PCB 14 and into bosses 23 in the lower casing, so securing the two casings and the
PCB together. The upper casing has an aperture 25 into which the display 18 and an
clastomeric keypad 27 extend. A transparent window 29 overlays the display 18 and
both the window 29 and the keypad 27 are held in position by a top cover 31, The cover
31 has an aperture 26 into which the window 29 extends, so the top surface of the
window is flush with the top of the cover 31. The cover 31 also extends over the screws
17. The cover 31 is preferably affixed to the top casing by adhesive but may be a snap
fit to the top casing. The keypad buttons 28 extend through corresponding apertures 33

in the cover.




wWithin or in association wth stored files. Playback of stored files may be
limted to the original audio player or audio players owed by the sane
owner. This validation nay occur within the audio player or by
transmtting information to the conputer system Menory provided for
storage of downl oaded files may be fixed in the audio player or renovable
or sone may be fixed and sone renovabl e. BRI EF DESCRI PTI ON OF DRAW NGS
Figure | BP¥8A$HGa front perspective view from bel ow of an audi o pl ayer
according to a first enbodi nent of theyinvention; Figure 2 shows a rear
perspective view from bel ow of the audio player of Fi gure 1; Figure 3 shows
a front expl odedhpeptpdsensprdeniesi § inshdapaw image sehwr d0dinfrapsidayidp 317 gure 4
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audi o player; Figure 12 shows a plan view of a page for use wth the first
enbodi men?3 ohihg lighygwide 33 isedindrigal ind akotie agnsamcolfar t3ids elideablyoméunted

conponent f the.,audi o pl r. TAI L DESCRI PT1 ON ,CF. PREF D.AND OTHER
B NENTE e RN OB B ol B B e B e R MG iahud o
pl ayer 10whdihthe audio player is pushed against the surface the collar rather than the lens 34

contacis the surface.

The collar 37 extends around and behind the optical device 16 and engages a
micro switch 39. The micro switch is biased to an open position; pushing on the collar
against the micro switch 39 overcomes the biasing means in the switch 39 and closes it.
When the force is removed the biasing means urges the collar outward and opens the
switch again. A separate biasing means may be provided external of the switch 39 in

addition to the micro switch’s own biasing means.

The speaker 22 is located in a circular extension 41 at the top of the body and
the top casing 12 is provided with a series of apertures 43 to allow sound to be

transmitted by the speaker 22.

The extension 41 also serves as a battery compartment 45 and this is accessed
by a cover 47 which clips onto the lower casing 13. Power is supplied to the PCB by a
rechargeable or disposable battery 44. The battery 44 is located in the compartment 45
and engages battery contacts 49. The speaker and battery contacts are connected to the

PCB by wire sets 51 and 53 respectively.

The PCB includes one or more processor chip 36, a flash memory/buffer 38, a
DRAM chip 43, a transceiver chip 40, a compressed audio decoder 41 and an acrial 42,
An audio digital to analogue converter 45 and an amplifier 47 are provided but not
shown on the PCB.




audi o player has a body forned of upper and | ower casings 12 and 13 in
which is located a PCB 14. Munted on the PCB are an optical sensor device
16, an al phanuneric display 18, control switches 20, a volune control 15,
a speaker 22 and a headphone jack 24. The upper and | ower casings 12 and
13 are held together by screws 17 which pass through openings 19 in the
upper casing 12, through an aperture 21 in the PCB 14 and into bosses 23
in the | oW&%0S&si ng, so securing the two casings and the PCB together. The
upper casing has an aperture 25 into wgich the display 18 and an

el astoneric keypad 27 extend. A transparent w ndow 29 overlays the display
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player’s memory 43 can hold 9 minutes of stereo audio. With higher compression ratios
or more memory, correspondingly longer clips can be held. If streaming playback is
used by the player, then only a small audio buffer is required to eliminate transmission

jitter, and a significantly smaller memory may be used.

The processor unit 81 communicates with the other components via a shared
bus 49. The processor, the bus, and any number of other components may be integrated
into a single chip. As indicated in the block diagram, the integrated components may
include the digital transceiver controller 51, the audio decoder interface 53, and the tag
image sensor interface 55. A parallel interface 57 is interposed between the bus 49 and
the buttons 48, display 18, LED 31 and contact switch 39. In a more highly integrated
chip, they may also include the audio decoder, the audio DAC, the tag image sensor,
and the memory. The analog radio transceiver is unlikely to be integrated in the same

chip, but may be integrated in the same package.

Since the player incorporates a dedicated audio decoder 41, the processor only

needs to be powerful enough to control and coordinate the other components.




addition to the mcro switch's own biasing neans. The speaker 22 is |ocated
in a circular extension 41 at the top of the body and the top casing 12 is
provided with a series of apertures 43 to allow sound to be transmtted by
t he speaker 22. The extension 41 also serves as a battery conpartnent 45
and this is accessed by a cover 47 which clips onto the | ower casing 13.
Power is supplied to the PCB by a rechargeable or disposable battery 44.
The batt eNyd#PG s | ocated in the conpartnent 45 and engages battery
contacts 49. The speaker and battery cgntacts are connected to the PCB by
wre sets 51 and 53 respectively. The PCB includes one or nore processor
chip 36, Alrmagrelmetieapdipuddcederagay he opfitgd, @hilp mare Eowe;ransa_memr cehi p 40,
a conpressed ,audi coder 41.and an rial 42. An audio digital to
anal ogue gsoeﬁvtgcheO%eg% SR AP 11} 56 ®are provided but not shown on
t he PCB. NPS060-SG -8- The processgr unit 81 controls and coordi nates the
vari ous el ectr oni t’@BFFﬁb‘WéﬁBés Sﬂ’lctaﬁé ashguizpnges; Oﬁ%%%fn@?@é(cﬁﬁp%’; I
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transceiv 40; ives .0 clip. infaormation_and stream ng audi o data
from the%eggé'zf‘ﬁﬁiviIgﬂ)%gg#’ﬁlan@_E%}fVér and; HemphBpdVari plli mupperati on to
the di op! dinshiisiof BEQMR B2 37 A AP B2 8021 HPa BB QHEhGuQLPUL Vi 2
t he audio d%co er 45; an I fiterprets user Input captu via'the user
i nt er f acerdwest 6OAS RBit/sThel éibbbide dIPERDAN alsoexppuited tbe%hshﬁ@idh}[ﬂ@@&ﬁor d} S

[ -vol atile nmeno 38, typically in the form of ROM and/or
71 ash menBiBitRaEn g cgtermer i PUAPd B ol pshged g raiers LA
conmuni cagy i | . I i - ile
rorory. DO ) s, AR RN AN R Bl B bl BB oy,
t ypi cal | yratas af H80 Mbitfs arid begofidlVbi t ( 8Moyt e) dynam ¢ RAM (DRAM 43. Assumi ng
hi gh-quality 12:1 conpression of MP3-encoded audio data, the player's
mermory 43 can hahe pRysi mby @I&rﬁiti@g%eﬁébnﬁé‘:ﬁé@to E bikelitA18 by APkl §SfhPN
ratios or nore nmenory, correspondingly longer clips can be held. If
st r eami ngutgizgy%algﬂ-racgo-ﬁequency wireless transport, such as infrared. IEEE 802.11, for

example, optionally utilizes an infrared transport. IrDA also utilizes an infrared

transport.

The player may alternatively or additionally contain a mobile telephone
transceiver for longer-range communication with a netpage server via a mobile
telephone network. If the transceiver supports a third-generation ‘always-on’ packet-
switched connection, then the player may download or stream audio content at will. If
the transceiver only supports a circuit-switched connection, then the player may choose

to connect (and potentially stream audio content) only when it encounters a hyperlink.

If the player incorporates a longer-range transceiver, then it may act as a

netpage base station for wireless netpage pens and other netpage sensing devices.

Assuming 12:1 MP3 compression, the receiver must support a data rate of 118
Kbit/s. This is clearly well within the minimum capabilities of the various wireless

transmission standards described above.

The PCB 14 may also be provided with a microphone 55 on its lower surface

and the lower casing 13 is provided with an aperture 57 to allow sound to the




used by the player, then only a small audio buffer is required to elimnate
transmssion jitter, and a significantly smaller nenory may be used. The
processor unit 81 conmuni cates with the other conponents via a shared bus
49. The processor, the bus, and any nunmber of other conponents nay be
integrated into a single chip. As indicated in the block diagram the

i ntegrated conponents nmay include the digital transceiver controller 51

t he audi oNGE¥GFer interface 53, and the tag inmage sensor interface 55. A
parallel interface 57 is interposed befpreen the bus 49 and the buttons 48,
di splay 18, LED 31 and contact switch 39. In a nore highly integrated

chip, thelpisraphonessd eerd gwiick AR inprgvisied ée aefiiate thianigiopthenciitcalspiva thag i nage

sensor, t : e.a radi o transceiver is unlikely.t.o be
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conponent QuteNpepogEcessed, a9 prfoprevent pecidentad activstion.decoder may be onitted,
and a nore powerful processor can used to decode the conpressed audio in
software. The t Thnopt¢al eensandevice Ypiscaldtpage saisor tapablegd detading invaitdeei ver .
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audio player occurs before this occurs. Again reference is made to application

PCT/AU00/00565 for a full explanation.

In the present embodiment of the invention a netpage 70 is provided. This
page is tiled with invisible netpage tags 78 over some or all of the surface. For clarity
only some tags are shown. The netpage 70 includes a listing 72 of audio files, available
for downloading and playing. The files may be music files, speech files or other audio
files, such as recordings of animal sounds or any combination of types of recordings.
Each entry preferably has a summary of the entry 74 and means for the user to select the
entry. This may be a separate selection button 76 or by "hypetlinking" the summary
information 74 itself. Hyperlinking may be indicated by underlining of text.

The user selects an entry by "clicking” on the hyperlink or the selection
"button" and the sensor detects the tag(s) 78 in its field of view, decodes the tag(s) and
transmits the decoded information to the netpage system via aerial 42. As an alternative
to the collar 37, a separate selection button may be provided on the audio player to
enable a user to select a link. “Clicking” the audio player against an entry or “button”

involves pushing the collar 37 against the page 70 so as to cause the micro switch to




transcei ver for |onger-range comunication with a netpage server via a
nobil e telephone network. If the transceiver supports a third-generation
“al ways-on' packet- switched connection, then the player may downl oad or
stream audi o content at will. If the transceiver only supports a
circuit-sw tched connection, then the player may choose to connect (and
potentially stream audio content) only when it encounters a hyperlink. I|f
t he pl ayeNPS%¥fc3$r porates a | onger-range transceiver, then it may act as a
net page base station for wirel ess netpage pens and ot her net page sensing
devi ces. Assuming 12:1 MP3 conpression, the receiver nust support a data
rate of 1¢@se upd fhen refusising the presaurey tymedally Withinra presetnismiali timeapeatidl i ti es

of the vagi w reless. ,transnission standar,ds descr.i bed above. The PCB 14
my ol so B 46t St GRS i sh e RO En AP SR t ne

| ower casien@e dde bf MrOWT R shtRMagReht YaoP s 4 vitlehaMe 5RMBGWiRhK e
NPS060- SG - 10- m crophone. A record switch 59 is provided to activate the

m cr ophon@P&Y0 cansgsvegwwdie | ower surface of the PCB. A record button 61
overlays the record switch 59 and is accessible via an aperture 63 in the
| ower casing. Piffiler abitly atthen faitst on sucefdfulbh avqutife tf dequidees tagirifnage or
recessed, s to pr.event acci dent activation. The optical_ sensor device
16 is a n%&éﬁyww %Swsé?a@gt’lé’é??‘?ﬁ MeHHESi B the spepket23-ags, as
described in our co-pending patent application PCT/AUCO 00565 (docket no.
NPSCO 1). The t d¥eerhasdeqioarhas sty valedn made the dudiiptayer nfay amteanatiosldy pt i ve

i nks. The; . .Qcessor .chips 36 ineludes all of..the functional features

of a net phnééga?%eelﬁ&lgsd% foad ssgraél?nﬁlgo‘[‘}‘(rfte ﬁ}ﬁ%ﬂ&%’%@“ﬁ%ﬁf@&%ﬁ% ﬁ&ﬁ%ﬁ‘/%}ﬁ%d 00565
(docket neonfNRSHAOH, )usir@r thedB NY a6€ RSAGOI Rns D8I And@eadeicaion hay Passed
to the transceiver. chip 40 for transmttal via aerial 42 to a netpage base

station, #dsehepotifiedde dhgyusesrvit the digplay 18t yiagedasicatsdeHERObt shavel)ephone

as" discl ' co- [ |icati PCT/ A 01453. Handshake and
aut hent i cgﬁﬁ%r#ngkgﬁ%énﬁgtbﬁgﬂ%&@gnsg%ﬁ %%ﬁegﬁgo?’l‘%w_ A0 478255 BT SEX®% bef ore
thi s occuficipagbgmbblet efdilenelephone TBdecd gendiiy dpphititn PECKMAINEY18956R. for a
full explanation. In the present enbodi nent of the invention a netpage 70

i s provi dedpagehivstenp defermiges ihag dhendepdedvinmptom eqyatasetot ageques fover sone
or all of pérﬁgulirua{lfcdﬁ)cﬁl'e OE?{lesCelln%rt%aﬂ/nﬁts the file(s) to the audio player 10 via the same

or a different path as the request was transmitted.

In the preferred form the audio file or files are downloaded in their entirety
and stored in the audio player's memory 38. The audio file may comprise one song or
track or multiple songs or tracks. Alternatively a header file may be provided with an
index of songs or tracks with each song or track stored in a separate file. Preferably the
audio file also includes information which identifies the song or track titles, track

numbers, musicians etc. and this information may be displayed on the display 18.

In use, the user may use the control buttons 28 to select any tracks stored in
the memory 38. The processor 36 accesses the relevant portion of the memory, extracts
the information, converts the (usually) digital format to an analogue format. Audio is
routed to the speaker, or, if a plug is present in the stereo headphone socket, to the
attached headphones or other external audio device. Audio may also be routed to
wireless headphones via the transceiver, either directly from the base station or via the

player.




only some tags are shown. The netpage 70 includes a listing 72 of audio
files, available for downl oading and playing. The files may be nusic
files, speech files or other audio files, such as recordings of animal
sounds or any conbi nati on of types of recordings. Each entry preferably
has a summary of the entry 74 and neans for the user to select the entry.
This nmay be a separate selection button 76 or by "hyperlinking" the summary
i nf or mat i BPFOPAG t sel f. Hyperlinking may be indicated by underlining of

text. The user selects an entry by "cljocki ng" on the hyperlink or the
selection "button" and the sensor detects the tag(s) 78 in its field of

vi ew, decodes t Rugitddgpdip ignepally sampleil e644. héHdeicw detvicetho 2245 ke wmpet he

net page s Vi erd al . alternative . to.t ollar 37. a

separ at e é@b@rﬁﬁq@%}%ﬁﬁ%ﬁ éé’yc@aggm %@Hma%" ?%Elngu%]?%%ﬁﬁﬁw PPl apl e a
user to sfbt@icids,Judl as 4EKHEK hidGonietited Uk dObdeh@¥ah r&¥d RSt idPrabiidal Yo OF
"pbutton" involveséﬁushing the collar 37 against the page 70 so as to cause

t he i cr ologygaschiltershe\pelievith@ sharp cugfbate 2:(Hdk i prionte lsemplimgy Witk typicaksur e,
typical |y wit.hi t L) t] iod. . Wilst t ' jtch i
ol bsed 1 anliQubrdo G ool BliBinet o e, Bk preork heaifpees T Mol 8¥ne or

more of tihgs i@gfscqierti@hPAAL raté BEMERNSRAmbS dg&t_fal Waﬁﬂlﬁ%a‘[’fﬂr{ériﬁcﬁiﬁingfh I's
open to conserve power. If the click action fails to successfully &cquire

and decodfr gxampje; thagedio gpmpagt discyifiehrer sartictiopbusrbeadgmignered audi bl e t one
or nessage via the speaker 22. Wien a sel ection has been validly nade the
audi o pl ayer napecanse bt fypiadll 41 Mtit's digialamdioodattomd ©adnarivial, tieReisy.
Alternatively.the audio playe y ask for use confirmation, using the
i spl ay 1ETOMEAGEHAPS 6 Costiesibe dpttahgdiosiapala Themest susseshil disknkidise

noti fied dfnbibQidis Abhdtidd bl U RlcBYudL plis V8. %hé}egiélglﬂhggqeL'ﬁQB&%%g_ shown) .

Communi cation nay be via any netpag ase station, net'page’ pri nter
or via a dapengrage ofthelthreshoidbf hensrehepingnemd (stmal-depepdsnd inngkiappiheetyi on
PCT/AUOO/O%QSB. TE@? net agg S ten1d§}e5g¥ne$ that the decoded information
equat es tbTHAPEL] WLder 9pe 5 Y ctipeatredirshpld icreegndithyemagieelativghs i t s

the file(gket Oadii@nUbhes PARES HohpfbRichNS STy L T.6r entiRaLh as the
request was trarjlsrrint ted. In tﬁ;e préa}/rer roed %or ﬁl égryag?jllﬁjég fO;iI ggglrt%?’lgﬂl es are
downl oadednipressiomi teclenques etigh anmdrgtyerodihgl i trindti-ahethinel pldéy,dntes cligmer y 38.
Th io fil [

¢ audi Oredllm an(r:r;a ¥s gl%(r)rp crolmsfrr?on {f] %xgl%?tgd.oﬁx much fuller discussion of digital audio
coding is given in Pohlmann, K.C., Principles of Digital Audio, 3rd Edition, McGraw-

Hill, 1995, the contents of which are incorporated herein by reference.

The MPEG Audio Layer 3 (MP3) standard uses perceptual coding to achieve
‘near-CD)” and ‘CI>’ quality reproduction at compression ratios of between 16:1 and

12:1, i.e. reducing the data rate from 1.41 Mbit/s to between 88 kbit/s and 118 Kbit/s.

Audio files may be compressed to reduce their size. Any compression
algorithm may be used; however, the MP3 compression algorithm is, currently, an
effective industry standard and so MP3 compression is used to enable maximum
compatibility. A dedicated MP3 decoder 41 is provided for this purpose, the audio
decoder 41 may be an STMicroelectronics STA013 decoder (STMicroelectronics,
STA013 MPEG2.5 Layer IIl Source Decoder,). The STA013 accepts streaming data via
a serial interface and is controlled via an 12C interface. Any of a number of other audio
encoding standards may be supported via suitable audio decoders, including Dolby AC-

3, and RealNetworks’ RealAudio. The processor chip 36 may provide MP3 decoding by




track or nmultiple songs or tracks. Alternatively a header file may be
provided with an index of songs or tracks with each song or track stored
in a separate file. Preferably the audio file also includes information
which identifies the song or track titles, track nunbers, nusicians etc.
and this information may be displayed on the display 18. In use, the user
may use the control buttons 28 to select any tracks stored in the nenory
38. The pY5E¥SEor 36 accesses the relevant portion of the nenory, extracts
the information, converts the (usuallygdigital format to an anal ogue
format. Audio is routed to the speaker, or, if a plug is present in the
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soneti mes used because in ity I racti cal ass
audi o wi t épprosimately 8 umiohtes a‘ter% M!BmHES rArddaronabstemg@maygae phitilied yphe al
quanti zation of 16 bits a a steregEi nal therefore generat es

1. 41 Mbi t 1T replageablpjmenn ’CHFI H?IP yolatile sehid statamemery. Ao dbssray di gi t al

audi o ap ﬁ%9§ (if
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di gi tal apstsanall @bepotr.e Wisre)arert repracadable tthanheryl & providedpnige inggdty i 3 tO

conpress the digital audjo signa The nost successful digital audio
compr essi Ve dedoms ot amfs%?’@edp%r sp &g iimplemegtedip aseragplaggaple foem,

frequencyje, @%ﬂﬂﬁ@ﬁ r%sel?\%ﬁnéan %ﬁﬁ%ﬁgerl? H@&t%&%ﬂr&%r EeIels) ge of udlo

si gnal - dependent I ng, ere are one ocaIIy
rai se t hefilehr eshol d curve and thus mask relatlvely softer adjacent t ones.
Audi 0 conpression also typically relies on traditional conpression

t echni ques suchlipthe pRifERQY meethdatidnthedlidib ptdyend@inisatli fdid MEE sidrdannel
redundanc is also commonly exploited. A nuch fuller discussion of digital

audi o P Aide insmgmpphandthep playa e, tr%k@:undqmrusmcrqmm@b Wherpitly files arueli 0, 3rd
Edi ti on, nt s o are incor,porat.ed, herein
by referen%e a#%SHngﬁyiﬁgrggE§§5@9 1? 3&8%?&“&%8% ﬁ%r@@ﬁ?ﬂ%ﬁ codi ng
t 0 achi eway be implemented. In "streaming" the audio file is played as it is received, rather than

once it has been fully downloaded. A file played via "streaming" may still be stored in

the memory 38 for later playback.

The audio player optionally includes a microphone and a record button. It can
then be used to record speech input, thus providing another kind of netpage input.
Recorded speech input may, for example, be associated with a location on a netpage, in
the form of an annotation, by clicking at the location with the audio player. Subsequent
clicks at the same location using an audio player then cause the audio annotation to be
played back. If the surfaces of physical objects are universally netpage-enabled, i.e.
tagged with unique netpage tags, then audio annotations can be placed almost
anywhere. Such audio annotations may be private or public. When they are private they

may only be played back by their author. When they are public they may be played back

by anyone.

When incorporating a microphone, the audio player can be configured to act

as a wireless telephone under the control of a telephony application. Since the player




"near-CD and "CD quality reproduction at conpression ratios of between
16:1 and 12:1, i.e. reducing the data rate from1.41 Mit/s to between 88
kbit/s and 118 Kbit/s. Audio files nay be conpressed to reduce their size.
Any conpression algorithmmay be used; however, the MP3 conpression
algorithmis, currently, an effective industry standard and so MP3
conpression is used to enable maxi num conpatibility. A dedicated MP3
decoder 4MP30%0-8§r ovi ded for this purpose, the audio decoder 41 may be an
STM croel ectroni cs STA013 decoder (STM4croel ectronics, STAOI3 MPER.5
Layer 111 Source Decoder,). The STAO13 accepts streaming data via a serial
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repl aceabl e form audj o ayer i tsel f typically will have no
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menory and then plays the tracks un user contro es are of
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button. | n §8fand from the remote server in response to the user interacting with the player’s

playback controls.

Some of the audio files downloaded will be commercially produced songs for
which the copyright owners require payment. Since the netpage system incorporates

owner and device authentication, providing payment is relatively simple.

Audio files may be downloaded upon payment for a limited or infinite number
of playbacks. Where the audio file is limited to a set number of playbacks the file may
include a counter which is decremented after each playback. One-time "playback” may
be implemented by streaming, with code to prevent recording of the file or by use of a
counter with an initial value of 1. To prevent piracy, particularly where removable
memory is used, the audio file stored may be modified to include the netpage ID of the
audio player 10 to which it was originally downloaded. Playback may be limited to that
particular audio player or to playback devices owned by the owner of the original audio
player. This second option may require interaction with the netpage system for

authentication.




then be used to record speech input, thus providing another kind of netpage
i nput. Recorded speech input may, for exanple, be associated with a

| ocation on a netpage, in the formof an annotation, by clicking at the
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usi ng an audi o player then cause the audio annotation to be played back.
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responsibility it becones to pr.ovide the audio clip to e player. An

audio clip may ;\[ﬁigoﬁﬂféerlgﬁicﬁlﬁll?coé’ﬂ?féﬁﬁe@% @ﬁna&ﬁg’le%t céﬁ‘ff 8upEd ph a page
descri pti pRetivid 1258 BASRaG]VaR BE bladR i Pyl ' i iy the
page servereaﬁPgﬁ g?ds %ﬁea pgge gg%%??ggggngﬂ%éék%?%?%ﬁoﬁ%?ﬁ%ﬁgg'e of the
audi o cl i reaispesssorimay enter p pewedcdngerving quiesgentssate.covas margzemaltimay
activatiopn, In.ejther case the actual .audio clip nmay be stored on a
separat e Eeéﬁ?)‘fpéeCL W@etrh?_ %F%ﬁ%’éﬂ}crﬁé‘@’bﬁé ﬂ&)@%é@%‘ﬁpt%P% LRGN Dl ayback
or downl PREpiaferthty AnCorbbiaf anHiel&deRor PLAYR pufHie.downl oad an audio clip
activated by the user intoits internal nenory before naking it avail able

for playback, ORg; i ] e fromthe renote
server in respo nlwslllellstt %%? Hg&ﬁ@fe}ma %ﬁ een?%glfr?bneg %ﬂ? ﬁe(%%}ﬁgcep gg%mtgagepﬁygﬁﬁlack
cont r ol s. whishwisef inviséblatugdh,0thé iveatisloisniopdiddttdwb lthe hepLRnEyaES Gl thy ugy oduced
songs for _which the copyright owners require paynent. Since the netpage
system i n‘bfb‘P}S‘é'r%é? wes- Thiwraed.dhe inyspiiaemay vl jagney endes phishiaie migibdatonent i s

rel ativel ye ${dRbEunaided human eye, such as bar codes. The tags need not merely encode an
identity which is then used to look up the relevant files. The tags may encode
instructions at a higher level. For example a tag may encode an instruction of “play the
track entitled X by the artist Y”. If invisible tags are used they need not be limited to the
tags disclosed in relation to the netpage system. Other tagging systems are available and
any suitable tagging system may be used. The invention is not limited to the use of inks
which absorb certain wavelengths or fluoresce certain wavelengths. Magnetic inks,
surface modification, including apertures, modification of the structure of the substrate
itself all fall within the scope of the invention. The systems and methods to link the
audio player of the present invention and the source of the audio files are not limited to
netpage systems. An audio player may be linked by a cable to a single computer, rather

than a network of computers.

The present invention has been described with reference to a preferred
embodiment and number of specific alternative embodiments. However, it will be
appreciated by those skilled in the relevant fields that a number of other embodiments,

differing from those specifically described, will also fall within the spirit and scope of




Audio files may be downl oaded upon paynment for a limted or infinite nunber
of playbacks. Were the audio file is limted to a set nunber of playbacks
the file may include a counter which is decrenented after each pl ayback.
One-tinme "playback” nmay be inplenmented by streamng, with code to prevent
recording of the file or by use of a counter with an initial value of 1.
To prevent piracy, particularly where renovable nenory is used, the audio
file storEﬂgﬁﬁ? be nmodified to include the netpage ID of the audio player
10 to which it was originally downl oad#. Playback may be limted to that

particul ar, audi o player or to playback devices owned by the owner of the
ori gi nal gt?dpﬁserﬁllavéwonTkﬁCEO@w%dt apti b vpdsrsteaddhatethe imeansioniismobi t h t he
net page s f ti [,O P - -15 nt for _each

pl ayback ﬁ%ﬁg}lsg{ b]:)eeailﬁtrrrlg)i errg(ﬁ?@s ffgﬁlict i%%)%gﬁ%qﬁll%s%s%g?é%e%‘? SHEr t han
by way of sgecHficagbme, ipaydingidocumerithir®ogoenad b croshefereh®@ dsidpprdpsiafel aued, the
audio player transmts information to that effect to the netpage system for
debi ti ng SEPerhthejagsntion jremy Hmited by Hesratiashad @in®r om t he net page system
after debiting has occurred may be required before the audi o player
commences pl ayback. The player typically incorporates power nanagenent.
After a period of inactivity the player may inactivate the status display.
After a longer period of inactivity the processor may enter a
power - conservi ng qui escent state. Power nanagenent nmay be coupled with the
tag sensor mcro-swtch, allow ng wake-up on page interaction. The player
may al so i ncorporate an accel eroneter for this purpose. Wilst the

i nvention has been described with reference to the netpage system which
uses invisible tags, the invention is not limted to the netpage system or
the use of invisible tags. If desired, the invention nmay utilize tags or
codes which are visible to the average unai ded human eye, such as bar
codes. The tags need not nerely encode an identity which is then used to

| ook up the relevant files. The tags nmay encode instructions at a higher

| evel . For exanple a tag may encode an instruction of "play the track
entitled X by the artist Y'. If invisible tags are used they need not be
limted to the tags disclosed in relation to the netpage system O her
taggi ng systens are avail able and any suitable taggi ng system nay be used.
The invention is not Iimted to the use of inks




whi ch absorb certain wavel engths or fluoresce certain wavel engths. Magnetic
i nks, surface nodification, including apertures, nodification of the
structure of the substrate itself all fall within the scope of the

i nvention. The systens and nethods to |ink the audio player of the present
invention and the source of the audio files are not limted to netpage
systens. An audio player nmay be |linked by a cable to a single conputer,

rat her t N&i®%%et work of conmputers. The present invention has been
described with reference to a preferred - enbodi nrent and nunber of specific
alternative enbodi nrents. However, it will be appreciated by those skilled
in the relevant fields that a nunber_  of ot her enbodinents, differing from
t hose specifically described, wll GLAMS, | within the spirit and scope of
NPS060- SG - 16- the present invention. Accordingly, it will be understood
that the invention is not intended to be limted to the specific

embodi nents des@armbfed bioBthaing B%@00 fils RRE etteatih@Bdinknc! udi ng docunent s

i ncorporated by cross-reference as appropriate. The Scope of the invention

is only Iim tedplt?)\(ridti;ffga Mﬁﬁ?gﬂse%%%{eﬁ?idew 80z fifké: CLAIM5 1. A method of

obtaining an audio tilTe, the net i'ncluding: providing a plurality of

separately identjfl- ki . . -associating,each of the plurality
wi th one or mr%gspggﬂﬁe?a?}gg?%ﬁ é@?@?%ﬁé?nqoéﬂ?reg%gﬁﬁ%st rate visually
e_al so being identjfied by an

identifying at | east one audio file, the fijl )
encodedyi dgnt i tVOBHjL“Egn%telg?%Q{l? sibstraig gfigily Ff%fnﬂfylm%%@?aséﬁée gpdip fde.dbe | east
one audi ofifel I RSheilg fBRiMd HyeASncOHa j84IR) bRHR suﬁ‘gt%llfb'a sel ection device, the

sel ection device sensing the coded data corresponding to the file;

det 1 ni the_J [ ' | the. t f. th | ected
auoro 1116, anaSomFenkrAaneRE M bl he R CRREPr B8P0 SuPTeft o
devi ce. 2withhecketidrodevide, teatlsttioneicRisbndifietha bodinkia @respitisid @Bl | S

paper -1 i kfel
1le;

determining the identity associated with the coded data of the selected audio
file; and

downloading the audio data identified to the selection device.

2. The method of claim 1 wherein the at least one substrate is paper-like.

3. The method of claim 1 wherein the selection data includes machine readable
codes.

4. The method of claim 1 further including playing the audio file.

5. The method of claim 1 further including storing the audio file in a memory of

the selection device.
6. The method of claim 1 wherein the selection device has a unique identity.

7. The method of claim 1 wherein the selection device has a unique identity and
further including storing the audio file in memory of the selection device together with
association data indicative of an association between the identity of the selection device

and the audio file.

8. The method of claim 7 further including:




3. The nmethod of claim 1l wherein the selection data includes machine
readable codes. 4. The nethod of claim|l further including playing the
audio file. 5. The nethod of claim1 further including storing the audio
file in a nmenory of the selection device. 6. The nethod of claiml wherein
t he selection device has a unique identity. 7. The method of claim!]
wherein the sel ection device has a unique identity and further including
storing tNe%%R%i o file in menory of the selection device together with
associ ation data indicative of an asso@ ati on between the identity of the
sel ection device_ and the audio file. 8 The nethod of claim7 further

i ncl udi ng: NPSo&deating audiodile sleradip manenty of thesceleetionedevias; nenory of t he

sel ection device; extracting fromthe nmenory the identity of the selection
devi ce associ at exirasgting fromhibe senery 8w iderdity of theeglectivmdavicegisidemtawitiact ed
identity ﬁ%th tpg h@e?ﬁLty of the selection device; and if the extracted
identity &e?ﬁg PHER i?y of the selection device are the sanme, playing
the file. 9. The nethod of claim7 further including: selecting an audio
file stored in FERRAHEdhe pHEctd|detitp it dhe identity of theselepiipr dayinet el menory
the identity of the selection device associated wwth the selected audio
file; conpari ngiftthe extractescidentity dedithe idewfitytoftthe s¢ldgivni deyicefare e smelegct i on
devi ce; aég jftth eextracted identity and the identity of the selection
devi ce arB“hGe ?%é “same, not playing the file. 10. The nethod of claim1
wherein the encoded data_is.invisjble or, substantially invisible to the
average u aided?ﬁ%ﬁﬁ Ogﬁg?é¥ﬂ7f#ﬁ%ﬂﬁgﬁﬁ@ﬁgbf claim1 wherein the substrate

has visible data_associated with at |east one sel ection data.
selecting an audio file stored in memory of the selection device;

extracting from the memory the identity of the selection device associated with

the selected audio file;
comparing the extracted identity with the identity of the selection device; and

if the extracted identity and the identity of the selection device are not the

same, not playing the file.

10. The method of claim 1 wherein the encoded data is invisible or substantially

invisible to the average unaided human eye.

11. The method of claim 1 wherein the substrate has visible data associated with at

least one selection data.




