SEARCHI NG AND NAM NG | TEMS BASED ON METADATA FI ELD OF
THE | NVENTI ON Aspects of the present
invention are generally directed to nethods, 5

appar atuses, and user interfaces for generating
descriptive phrases fromone or nore netadata
attributes, as well as for searching for itens based
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as cellular tel ephones, now have nore menory than
ever, with nmenory resources expected to approach

gi gabyte levels in the near future. 10 One reason for

this ist o 'J.é E{}ngﬁl %%‘f’é‘ J?ﬁl\t‘[ETADATA
generate (p O SS 'va é% pes o Intormati on

such as audi o, inmage, and/or V|deo media files. Many
cellul ar tel ephones and personal digital assistants,

for example, now include a digital still canera

and FEFLY CEISERREMSTION i s not uncommon for al

avai |l abl e nenory to be used by storing such nedi a

files Sipageciher riks Qresehtoimentibngued igeyerdly tdregel to methods,
cameras 15 increase with each new generation of
geViap@Satusin aed ased imdfaeesibpenyralisg de@eddite pMasom one or more
requi renents are expected to increase even nore

I apinskiadata aettilasds Saskvedfian £ heardhing foeitine bhiddeg orsdaeen

such devices. As the anmount of stored content grows,

so does the need to search through such content.

Whi B EE@@UNEPNgi nes currently exist to search for

files, such as by date, 20 tine, or title,

convent i iahe SEALAN KOLNESIAF RIPEGRN] G RASGh@E Gremory than
This is especially ‘true when using a nobile terninal,

Whi cher L Wil Sidhabsyr rgs%ﬁrcﬁﬁé@taétéﬂi‘do)épﬁfoﬁﬂht @Ehbite Dlels in the near future.
capabilities (e.g., a dozen or so buttons). There is

18 nepd fREn &RAKSHs ﬁﬁpﬁllabﬂlé tekB®alk Are Zow A6V it6 @EneSdi€ Bnd Brocess
nobile termnals to provide as nuch assi stance as:

POS ghihi€ tRs biBfi#BBion! Qick b Allic, Emagep Aldidy, vidsodnadiefiles. Many
stored content. -

cellular telephones and personal digital assistants, for example, now include a digital

still camera and/or video camera. It is not uncommon for all available memory to be
used by storing such media files. Since the resolution and quality of these cameras
15  increase with each new generation of devices, more and more memory is needed.
Memory requirements are expected to increase even more tapidly as users begin

sharing media files between such devices.

As the amount of stored content grows, so does the need to search through

such content. While séarch engines currently exist to search for files, such as by date,

20  time, or title, cbnventional search engines are becoming obsolete. This is especially
true when using a mobile terminal, which typically has relatively limited input

capabilities (e.g., 2 dozen or so buttons). There is a need for search capabilities in



SUMVARY OF THE | NVENTI ON Aspects of the present
invention are directed to using netadata attributes
to 5 search through stored itens such as nedia files.
A user interface may be provided that allows a user
to select one or nore.itens and di spl ay netadata
attributes for those itens. The user may further
specify nodifiers for one or nore of the netadata
attributes and perform searches based on sel ected

- ones of the netadata attri butes and/ or sel ected ones
of the nodifiers. The user interface may be designed
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conprising: an input interface configured to allow a
user to select an itemfroma plurality of itens each
havi ng associ ated netadata attributes; a display; and
a control ler- coupled to the display and the i nput
interface and configured to cause the display to
display a first value of a first netadata attribute
of the selected item and to further present on the
display a first nodifier that nodifies the first
value of the first netadata attribute, the controller
further configured to search the plurality of itens
in accordance with the first value and the first
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generating a file description, conprising the steps




According to a fifth aspect of the invention, there
is provided a conputer-readabl e nmedi um storing
comput er - execut abl e i nstructions for perform ng
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processor 101 may store such nedia data in one or
nore nedia 5 files in the nmenory 102. The processor
101 may further cause nedia data to be displayed on
the display 109, be output to a speaker, and/or to be
sent out of the electronic device (e.g., to other
el ectronic devices) via the network interface 107.
Media data, which may be in the formof nedia files,
may al so be received (e.g., fromother electronic
devi ces) by the conputer 100 via the network
interface 107.



10The nmenory 102 may be any type of nenory such as a
random access nenory (RAM and/or a read-only nenory
(ROM). The nenory 102 nay be pernmanent to the

el ectronic device (such as a nenory chip on a circuit
board) or may be user-changeabl e (such as a renovabl e
menmory card or menory stick). Other types of storage
may be alternatively or additionally used, such as a
hard di sk drive, flash 15 nehory, etc. The nmenory 102
may store a variety of information useful to the

el ectroni c device, such as software 104 and/or data
103.BRIEE NSTCREANONIOA THEYWHANWING® one or nore
operating systens and/ or applications. The software
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Figures 2 and 3 are screen shots of a display showing an illustrative user

interface in accordance with at least one aspect of the present invention.

10 - TFigure 4 is a flowchart showing illustrative steps that may be taken in

accordance with at least one aspect of the present invention.

DETAILED DESCRIPTION OF JLLUSTRATIVE EMBODIMENTS

Figure 1 is a functional block diagram of an illustrative computer 100. The

computer 100 may be, or be part of, any type of elecironic deﬁce, such as a personal

15  computer, personal digital assistant (PDA), cellular telephone, digital camera, digital
camcorder, digital audio player, television, set-top box, personal video recorder,
watch, and/or any combination or subcombination of these, such as a
camerafphone/PDA. The electronic device may be a mobile device, which is a device

that can wirelessly communicate with base stations and/or other mobile devices. The

20  computer 100 of the electronic device may include a controller 101 that controls the
operation of the computer 100. The controller 101 may be any type of controller such

as a microprocessor or central processing unit (CPU). The controller 101 may be



6- stored external to the electronic device such as

on a different electronic device and/or on a network.

In this case, the nenory 102 may be considered to

i ncl ude such external storage. Figure 2 shows the

di splay 109 displaying an illustrative user

interface, and 5 provides an overview of how the user
interface may be divided into functional portions.

For exanple, the user inteifdce may include an item
browsi ng portion 201, a netadata visualization

portion 202, a netadata nodifier portion 203, and/or

a desspongbledor partilgme204 pr@esaalatay fog paedeting softwes programs,
item browsing portion 201 contains representations of
one orl/aderecontrdling inpuicind amipdhorerdiphegorp @nd to theglgiizpnic device.
files). The group 10 of itens displayed or otherw se

avai Tlabxogtrplier 1 Hlempy enedurlodsiith guepwrx | Bna 2 WoRkdgegeccd 0F, a vser
stored itens, or may be a subset of the stored itens
suchinpe izteniwe 1 0% aldisplay $0H end/era edireinpg igersica dl bf

itens. The itemrepresentations may be in the form of
icons, thumbnails of the contents of the itens,

textual naweswodnEidfhcd T07anyy didkefr a4 md/dheharbifasation to be
vi sual i zation portion 202 contai ns netadata

at t riebdiedSntb hall/oa tEbasaneit af, etk sleddbnia dbGcpaFdriegarhyde, data files
one of the itens in the item browsing portion 201.

The w®} pdahbfrémdt Eletironic device to another. Where the electronic device is a

mobile device, the network interface 107 may be a wireless interface, such as a radio
frequency and/or infra-red interface. Where the electronic device is 2 non-mobile
10 device, the network interface 107, if one exists, may be a wired interface such as an
Ethernet or universal serial bus (USB) interface. In a mobile device, the network
interface 107 mlght inctude only a wireless interface or both a wireless interface and a

wired interface.

The user input interface 108 may be any fype of input inferface, such as one or
15 more butions (e.g., in the form of a keyboard or telephone keypad), one or more
switches, a touch-sensitive pad (which may be transparenily integrated into the

display 109), one or more rotatable dials, and/or a microphone for voice recognition. 7

The display 109 may be any type of display, includiﬁg but not limited to a

liquid crystal display (I.CD), a light-emitting diode (LED) display, an organic-LED

20  (OLED) display, a plasma display, and/or an L.CD projector. The display 109 may be
physically divided into one or more displayable portions, and may include one or

more display screens and/or one or more individual indicators such as status lights.



portion 203 contains nodifiers that may be used to
specify search criteria, such as netadata attribute
ranges, when searching for itenms. The description
portion 204 contains a descriptive phrase of one or
nore of the itens in the item browsing portion 201.
The descriptive phrase nay be automatically generated
based on the netadata 20 attributes in the netadata
vi sual i zation portion 202 an#l/or the nodifiers in the
nmet adata nodifier portion 203. The rel ative positions
of the various portions 201-204 of the user interface
ar e mer elthe inhddisSinpat initefaccOl® ALy pRvRleahedid datpdid.) o, video,
may be in different relative positions, may be
di s pdrdyee etilsinmgbs) ande uahyutrioat T fbdn aipt fntenfdes 110 may include
and/ or may be conbi ned. Additionally, the user
i Nt edrfbaceupiato ntediauttet devi@s, g S mifrophede] ostil(in@te camera, and/or
shown) that includes and/or presents itens that are _
seargtigeh daynerwr The pfdcessedl OMinhdy stcet ach etbdimatatedatoas or more media
and/ or netadata nodifiers. The item browsing portion
201 filedinothe taeenore $04.t Thperdcessor HHymbe fipthes eavse thefis data to be
time-line manner, e.g., itens presented in the -
por tdigpnyadiyn e dismapp £0P, basetpubiv ¢ sprekdagndietiadatsantaond of the
the 5 groups of itenms may be scrollable along a
t i meldciroigic dxvise (b athdradléctdniasiseictsy vif the metvensle interface 107.
interface of Figure 2 are herein explained with
f ur tMetia datd, svhinhaerythe itthg dong: & metiafiles: aay pljo b refeiegt (e.g., from
representati ons 301-306 are

other electronic devices) by the computer 100 via the network interface 107.

10 The memory 102 may be any fype of memory such as a random access
memory (RAM) and/or a read-only mexﬁory (ROM}. The memory 102 may be
permanent to the ¢lectronic device (such as a memory chip on a circuit board) or may
be user-changeable (such as a removable memory card or memory stick). Other types
of storage may be alternatively or additionally used, such as a hard disk drive, flash

15 memory, eic. Thé memory 102 may store a variety of information useful to the
elecironic device, such as software 104 and/or data 103; The sofiware 104 may
include one or more operating systems and/or applications. The software 104 may
further include a filtering component 105 and/or an automatic description generator
106, both of which will be discussed further below. The data 103 may include data

20  about the electronic device, user files, and/or system files. For example, media files
may be stored in the data 103 portion of the memory 102. Although the memory 102
is shown as being divided into separate portions in Figure 1, this is merely shown as a
functional division for explanatory purposes. The memory 102 may or may not be

divided into separate portions as desired. Data, such as media files, may further be



shown in the.item browsing portion 201, each
representing a different item As shown, the
representations are displayed as a serial list that
may be scrolled through 10 by the user. However, the
representations may be shown in any format. An item
may be any object, such as a file (e.g., a word
processing file, or a nedia file such as an i mge
file, an audio file, or a vifeo file) or an email, a
personal note, or other nmessage, such as a Short
Message Service (SMS) nessage or a Miultinedia
Mes ssigrict gxtGanith (e <ldivBlic doasagd. asPhe diffeent glegtrong dsgice and/or
one or nore of the 15 representations 301-306. For"
exampl e neassiumin tiiatcasehie yserory AD? aeny Yeaeonpidiieh to include such
numer ous photos during her two-week trip to Africa.
Anpneriatdietoragb.aces, she has taken dozens of inmges in
Cape Town, South Africa. Wth reference to the steps
shown in Figure 4, when browsing these i mages (step
401), sheigrt eGhswHME d@plafuDS dishiafiBg as tibftrabe usagassface, and
(step 402) represented by representati on 305 that
happgBeidtsOadevalica o B e tdee istadce liayws bedivi@a, intohfmctional
user may select one or nore folders, albuns, and/or
set @ftidns] @6r &xafptli Sphsy iaeice map irehsiieng item browsing portion 201,
Representati on 305 is shown as havi ng been sel ect ed,
i ndi £ ateedathyvisatihitick psitiad ed2bandetadaumddifibe ppéed 383, eand/or a
of the representation

description portion 204. Generally speaking, the item browsing portion 201 contains

" representations of one or more items, sﬁch as data files (e.g., media files). The group

10 of items displayed or otherwise available in the item browsing portion 201 may be afl
stored items, or may be a subset of the stored items such as a particular folder or other
grouping of items. The item representations may be in the form of icons, thumbnails

of the contents of the items, fextual names, and/or in any other form. The metadata
visualization portion 202 contains metadata attributes that are associated with a

15 particular one of the items in the item browsing portion 201. The metadata modifier
portion 203 contains modifiers that may be used to specify search crileria, such as
metadata attribute ranges, when searching for items. The description portion 204
contains a descriptive phrase of one or rmore of the items in the item browsing portion

201. The descriptive phrase may be automatically generated based on the metadata

20  attributes in the metadata visualization portion 202 and/or the modifiers in the
metadata modifier portion 203. The relative positions of the various portions 201-204

of the user interface are merely illustrative; one or more of the portions may be
different relative positions, may be displayed simultancously or at different timcs,

and/or may be combined. Additionally, the user interface may include a resulis



305. However, any -other type of indication my be

used to show that a representation has been sel ect ed.
Alice may select the representation 305 via the user

i nput interface 108, such as through the use of

di rectional arrow keys, by pointing and tapping a

stylus on a touch-sensitive display, or by issuing

voi ce conmands. Responsive to the representation 305
bei ng sel ected, the netadata7visualization portion

202 may display one or nore netadata attri butes
associated with 5 the one or nore itens represented

by tjeetione{necC tledn) et asendeatandor 30Ber(o ftemn | that plre searched by or
sel ected representations) (step 403). The rnetadata

at t rdchfitred witly sddetddastiadaad tuid/dubhasdahabdifice. Niedne browsing
or textual in nature. Each tine a different

r eprresidnt2dt iapdiod the sehBCp@don may be presemadbinawensfne manner, e.g.,
portion 201, its associated netadata attributes are

r es pens ipretnedlinghé ayrdon nny bk ersnptdbatd oy itiswwalay retadain and the
portion 202. In this exanple, assune that the 10

i5t erpsoupepf ibsemtaydebyroiigps domt taté-UrsaxB01- 306 are

image files stored in the nmenory 102. That is, each
itemis a file containing an imge. In that case, the

et adat anid 8dilieh @SpddRYof tHE Liséfl fterficl of FINR 1 @edlctc@explained
where the i mage was phot ographed, the date and/ or

ti MRy ¥@Ahd 6l BOR MBS BNOA QEF-ARY 6 itaN 34 9Esefth 8 d01-306 are
the equi pnment used to
shown in the item browsing portion 201, each representing a different item. As
shown, the representations are displayed as a serial list that may be scrolled through
10 by the user. However, the representations may be shown in any format. An item may
be any object, such as a file (e.g., a word processing file, or a media file such as an
image file, an audio file, or a video file) or an email, a personal note, or other
message, such as a Short Message Service (SMS) message or a Muliimedia
Messaging Service (MMS) message. The user may select one or more of the
15 representations 301-306. For exdmple, assume that the user, Alice, has teken
numerous photos during her two-week trip to Africa. Among other places, sh_g has
taken dozens of images in Cape Town, South Africa. With reference to the steps
shown in Figure 4, when browsizllg these images (step 401), she selects one or more
items, such as images, (step 402) represeﬁted by representation 305 that happens to be
20  aview to the sea. In step 401, the user may select one or more folders, albums, and/or
set of files for display and/or browsing. Representation 305 is shown as having been
selected, indicaied by a thick shaded band around the perimeter of the representation

305. However, any other type of indication may be used to show that a representation

has been selected. Alice may select the representation 305 via the user input interface



phot.ograph and/or process the inmage, and/or various
phot ogr aphi ¢ settings such as f- 15 stop, zoom | evel,
and/ or exposure tine (also known as shutter speed in
tradi ti onal anal og photography). O her netadata
attributes may include, but are not limted to, the
identity of a user (such as the user who stored,
edited, and/or created the item, the identity of a
sender and/or recipient (e.g8, where the itemis an
emai | or other nessage), atitle, audio settings
(e.g., mcrophone settings, etc.), video settings

(e. g108, 2&hf fsah@balpie e 6Ddithctietal arow Waet, berpomtihg ash tapping a
was used, a category of the item(e.g., personal

publ dtgus @ £hhaednsifiexdisplaly] @ by isswige viicd @mnandi.o fil e,
video file, etc.), a location in the nenory 102 where
the itemis stored, persons or other subject matter

shown i n ¢ e, LORIS Qfc %&éeﬁﬂﬁgj’] | st NRidst §Pct@) the metadata

artist or oup of artis who created or who 9 are

ot her W, §&, iigfﬂ g&h&:?gbﬂ st 86 1dvtoE B br AP i ¥tadbid GteSOEsGBsoRated with

the item sent from anot her el ectronic

deVigehne or more ASnSREMEAted Byl he sEXAEPBresdidtiR 305 (or multiple
notices that the netadata attri butes for the inmage

fil &of 8Pl SSERERSRY GEPIEH LA A3 ARrili | etbasic attributes
-geographiclocation of 340 5 degrees south latitude,

18. GriQeH fRSe 3% texh@Ninh e KaMhBER ol fierb se@Sion is selected
phot ographed), a date of Decenber 5, 2002 (the date

t he i} MROBnBRwRE HLedbARDE A, as@ clateBndidath AttAButgaré Fifonsively
time that the i nage was photographed), "d ynpus C720"

(they & 1S BLtalifa PBaNeGaRpbrilon 202, NRGR) exaibld, 284BP that the
of f72.8 (the f-stop used when phot ographi ng the

10TBGRIns 18ftekoAiRd B PSR atkidniBODE0M AR2OMhage SN okl iR the memory
exposure tine
102. That is, each item is a file containing an image. In that case, the metadata
attributes may include, e.g., the Iocz;tion where the image was photographed, the date
and/or time when the image was photographed and/or stored, the equipment used to
photograph and/or process the image, and/or various photographic settings such as f-
15  stop, zoom level, and/or exposure time (also known as shutter speed in traditional
analog photography). Other metadata attxibuiés may inélude, but are not limited to,
the identity of a user (such as the user who stored, edited, and/or created the item), the
identity of a sender and/or recipient (e.g., where the item is an email or other
message), a litle, audio settings (e.g., microphone settings, etc.), video settings (e.g.,
20 frames per second, etc.), whether a flash was used, a category of the item (e.g.,
personal, public, archived, text file, image file, audio file, video file, etc.), a location

in the memory 102 where the item is stored, persons or other subject matter shown in

the fmage or mentioned in the item, an artist or group of artists who created or who



10 used -when phot ographing the i mage). Each of these
netadata attri butes may be di splayed in the netadata
vi suali zation portion 202 in a different respective
attribute field 309-314. In addition to displaying
the netadata attributes for a selected item the user
may al so interactively define values to be placed
into the attribute fields 309-314 via the user input
interface 108. 15Metadata at%ri butes nmay be nmanual ly
or automatically collected for an item For instance,
| ocati on netadata nay be automatically coll ected by
obt adenittiegwish srvolvep it thefitem, glddlyahe pusictdfdi itgn §ys1t Ewent from
(UPS) unit. The UPS unit may be coupled to the
conmtter cl&&nic devickle medi a i nput inteiface 110 or
sonme other interface. Where the electronic device is
a camera-phone, it my be preferred thRt the UPS unit

20 gener g kybwiGini this eR@n 38 Mick 6Atds Wbt Age lbd-LAGTBIEs for the
O her netadata attributes that may be automatically

col |Gt efl idpadsaf bPHlpredd iR 3ok ifthidech dgrapidt docaieh of 34.0
-time (e.g., collected froma clock coupled to the .
SOMMH-RE IR JathdLCle ONddzfeed - sasiC Wnlgatdedwheronba image was
conpass coupled to the conputer 100), the type of the
el ephotspdphediEY BH6 of DERmbEES) LMY date e inldde uaephotographed), a
camera settings, audio settings, and video settings.
Wheambbi 6826 pakitchndihtie: @figé Was pledodraph&d peOlFiops, C720” (the
sone or all of the netadata attributes shown in the
met geaka uddsidaphiofaidph the higel) nan? O2opay #28/ ¢hdbdetop used when
automatically collected and attached to the inage '
fi | ghotpdpbagnheindy), repiesensadt iima oBOA0 SEhe! (it exglasiuee time
nodi fier portion 203 of the user interface i-s shown
1haviiag vehep | plbRlgtdpling fthaviagtist). e Badli of des3hbndR attdwids may be
associated with a different one of the attribute
fi edigliayd3@9n Fbdnecthdatotifvatization fdefior athinof diffhentatipeétivetatiribute
fields 309-314 may have an associated nodifier field
315682 009-The madiifieen dspiayids 48 151820 agabitesfana selected item, the
interactively receive user input, via the user input
i nt@ef aegalidBierictivelg tibfire valuaoiditeipbiced into the attribute fieids 309-314

via the user input interface 108.

15 Metadata atiributes may be manually or automatically collected for an item.
For instance, location metadata may be automatically collected by obtaining the

output of a global-positioning system (GPS) unit. The GPS unit may be coupled to

the computer 100 via the media input intetface 110 or some other interface. Where
the electronic device is a camera-phone, it may be preferred thai the GPS unit
20  generally berin the same location as the camera. Other metadata aitribuies that may
be automatically collected include, but are not limited to, date and time (e.g., collected

from a dlock coupled to the computer 100), direction {e.g., collected from a compass

coupled to the computer 100), the type of the electronic device, the identity of the



10 A nodifier may define a single value (e.g., 5), a

plurality of values (e.g., 1, 5, and 6), or a range

of values (e.g., +1- 5, or "within 5", or "-2 to 5").

The nodifier defines limts as to how the associ at ed

nmetaclata attribute may be nodified, or may vary, and

hel ps to define search criteria for searching for

itenms. For exanple, Alice may select the | ocation

nodi fier field 315 on the scieen and choose "Range:

10 kin" (step 404). 15 In this case, this signifies a

circle of radius 10 km around the |ocation identified

by t dwer, keherd atténgst audichwsttieg 4ndvidesyelings. s Bitem Alice took the photo

latitude, 18.6 degrees east |ongitude. Alice may

f ur t dighe schooEaetloent joms oanllofthe Betadatelatiribyiss shown in the metadata

"Timeframe: +/- 2 hours," signifying a tinmeframe of

two Vioulisitibepotien ahRimanbatediwes agpmaicallpecilgeted and attached to the

10: 20 to 14:20). Alternatively, the nodifier field

nayi@m@¢ﬁbnamgﬁﬁgiﬁymmmﬁmhﬁWp%ﬁ-or a range of text 20

strings. For exanple, if an attribute field describes

an attribute such as a topic, creator, capturing

devi ce ( 3he)metddatahddfier(pdah, 208tcf .the tdee imathicé isethown having a

field may include one or nore text strings such as

" TophiGratifpadiemddiniey, fiflape1sFenm cailt ysoditehwiRbln disfershis e of the

“"Creator: Mary Anderson"”, "Capturing device: Nokia

626 Oatir ek i5a1d6 6303 14. H dthResqdn sichef the atfipde Hdds 30P13¢4 may have

the nodifier field 315, the item browsing portion 201

of tdue ads6@died micdiffeaceldrays-820.ecTheyeboyifitd fields XIhE20 each may
items (step 405) so as to indicate which of the itens.

ar e ictdaiivelyt feecies iseeinpat, sih dwruseringth éntéroat 9% to define a moditier.

attribute field 309 and the nodifier field 315. Itens

that A afodifist iy Aefidee sitedd vibw (e 6k riplurality ¢f vabves tefsprly gand 6),

to as 5 conformng itens. Itens that are not within .

t he @ef langtofonivee (4., W I5) orfbvithef &% oed2tto 585 The modifier defines
non-conformng itens. In the exanple shown in Figure

3, tiheitconé bowilrgsidciates natadatalatiribiemsy bepedifieh s grag yary, and
representati ons 303, 304, and 305. Upon Alice further

def i lwipado téfme meailf drideriof forgedreBing fortigmsi Ferppppifshling may select
portion 201 may further selectively filter the

r e metha losgfiontrerrifier $ickip3 140B)thetsress ﬂtl%choﬁ%ﬂ ‘Tanee: Whkeh e 404).

these itens are also 10 within the criteria shown in

t5he Ipithiwcase, tiris Hemifes 4 dicly of Tadivgrl§ karasousg daorlpeafioy jdgpified by the
17. :

3 metadata attribute 34.0 degrees south latitude, 18.6 degrees east longitude. Alice may

further choose the fime and date, and inpuis “Thmeframe: +/- 2 bours,” signifying a
timeframe of two hours before and two hours after 12:20 (ie., 10:20 to 14:20).
Alternatively, the modifier field may define 2 single or mulfiple or a range of fext
20  sirings. For example, if an atiribute field describes an atiribute such as a topic, creator,
capturing device (312), location (309), efc., the modifier field may include one or
more text strings such as “Topic: Cape Town, Cape Town City, With Robinson’s”,

“Creator: Mary Anderson”, “Capturing device: Nokia 6260, Nokia 66307



Filtering is perforned by the filtering conponent

105. Itens in the item browsing portion 201 may be
filtered by actually renoving the representations of

non- conformng itens from bei ng displ ayed.

Al ternatively, non-conformng itens may be

di stingui shed fromconformng itens by displ aying

their representations in a different 15 way. For

exanpl e, as shown in Figure18, conformng itens may

have a thicker border than non-conformng itens.

Anot her way to filter the itens is to reorder them

such as Hp@kRup Aliccdetiniag theatodifivg ikl 8% tedtpet trewsiagpriion
listing themfirst. Lines 321 connecting the

conbor & the uick BRBTacO agtshiesivilpdileatheiigms fugp 4k e o indicate
di spl ayed to clearly show that the conform ng itens

ar ewhRh st te fieds e Withirathg Bdiciia shalvh éx tha fdcutiinyeitripge field 309 and
confirmed itens nay presented in a separate results

por thcaiudifEhfiskl 3by. Iiehaifatmes aidbih sheatefinedouitais vah §e referred to as
nodi fiers, a user nmay easily narrow down a | arge set

of bdnfmmiteitemss lose thabhretibewithin fhs defiaed caitesia Wik g# yefergsd to as
be of interest to the user. The subset of itens may

be ﬂhﬁ&mﬁnmﬂmespmcﬂmﬂefmﬁnﬂewmﬁhemﬂhéﬁ%3ﬁh@“@ﬁm@mﬁﬁﬂn5aﬁ

or subsequently be grouped 12
the items represented by representations 303 304, and 305, Upon Alice farther

defining the modifier field 317, the item browsing portion 201 may further selectively
filter the remaining items (step 405) so as fo indicate which of thesc jtems are also
10  within the criteria shown in the time attribute field 311 and the modifier field 317.
Filtering is performed by the filtering component 105. Tems in the item browsing
portion 201 may be filtered by actually removing the representations of non-
conforming items from being displayed. Alternatively, non-conforming items may be
distinguished from conforming items by displaying their representations in a different
15 way. For example, as shown in Figure 3, conforming items may have a thicker border
than non-conforming items. Another way to filter the items is to reorder them, such
as by grouping the conforming items together and listing them first. Lincs 321
connecting thé conforming items, or other indicators, may also be displayed to clearly
show that the conforming items are considered to be a group. Altematively,
20 confirmed items may presented in a separate results portion. Thus, by using metadata
attributes and modifiers, a user may easily narrow down a large set of items to a
subset of the items that are lkely to be of interest to the user. The subset of items

may be chosen irrespective of how the items may already or subsequently be grouped



into fol ders, al buns, or other types of collections.
Al so, the folders, albuns, etc. nmay al so be
considered to be selectable itens thensel ves. Once a
subset of the itens (or a single itenm) has been
determined, it may be desirable to name or describe
that group in a way that is likely to be neani ngful
to the 5 user. In the present user interface,
descriptive phrases (e.g., tléxtual descriptions) of
an itemor a group of itens may be automatically
generated and displayed in the description portjon '
204 igto foldersypdtaims; errotlier pes splisstiane Ylsorthe Qjday iy e may
phrases may be generated based on _the netadata

bt t | A hesgnsidorediebe TEwblaNaRb RoRF et adat a modi fi er s
shown in portions 202 and/or 203. The i ndividua

‘metadata attri butes mght 10 not be particularly

meani ngf Wncos sutsafaflthe ienisher usiegle ikloWeasdreen deteronimed, it may be
user-friendly description may be generated that

al | olasirdbledio uses ottdesdnidt thet gromyliarastagriicht isdivelytidbg whaniegful to the
better organize and find, the item For exanple,

Bsi ngert Methgergmapit hitdrbeatiesoriptamahibe (¢ rfextaal dejchiptiens) of an
sel ected by the user, Alice, a nore user-friendly
desdfenpbi wegrplyr af doasiceyabe “Gapeticiiiyugentratefoond’ displpyddein the
generated for the conformng itens. The first 15 part

of tdescrigdercpariyin 208 gfhreaser, intedaqsdsToHe)-" Thrdeststptive phrases may
derived fromthe coordinates shown in the | ocation

at t thiebganerafeil dlagkd30 thenthtadats rEHEbuitseck dagEcppmiifor dhe metadata
shown in the

modifiers shown in portions 202 and/or 203. The individnal metadata atiributes might
10  not be particularly meaningfid or useful to the user. However, a more user-friendly
-description may be generated that allows the user to better understand, and therefore
better organize and find, the item. For example, using the geographic location and the
time attributes selected by the user, Alice, a more user-friendly descriptive plirase
such as “Cape Town af noon™ may be generated for the conforming items. The first
15  part of the descriptive phrase, “Cape Town,” may be derived from the coordinates
shown in the location attribute ficld 302 and/or from the range modifier shown in the
modifier field 313, T the range modifier had been larger than 10 km, for example 80
km, then this portion of 'the déscripﬁvc phrase may have been altered to take this |
larger range into account, such as by naming the larger region surrounding Cape
20  Town: the Cape Peninsula. The second part of the descriptive phrase, “at noon,” may
be derived from the time shown in the time attribute field 311 and/or the time
modifier field 317. Since the modifier provides a range of times between 10:20 and
14:20, the second part of the descriptive phrase may alternatively have been, e.g.,

“around noon.” Had the modifier been larger, say +/- 6 hours, then the second part of



nodi fier field 315. If the range nodifier had been

| arger than 10 km for exanple 80 km then this

portion of the descriptive phrase may have been

altered to take this larger range into account,.- such

as by nam ng the larger region surroundi ng Cape 20

Town: the Cape Peninsula. The second part of the
descriptive phrase, "at noon," nmay be derived from

the time shown in the tinme attribute field 311 and/or

the time nodifier field 317. Since the nodifier

provi des a range of tinmes between 10: 20. and 14: 20,

t he thedwauptyaphragt mehiestepdders fren Vil tizskyimg’ or the like, to take
alternatively have been, e.g., "around noon." Had the
modiiploaecayebihe lagqgarodifisnyHad Alicerrwrsslecteh én delsattgiatofidd 310,
part of 13 the descriptive phrase may instead have
beerthendhe fdesgrintiye Pyt hadave rkehibe Rirkef, o, “CakeT¢wn en May 12,
account the larger nodifier. Had Alice al so sel ected

t he 288%eat ayopn.t bift the fpte mepdifip fckdhdl$ hadecodieied ppngpedt; e.g., +3
phrase may have taken the formof, e.g., "Cape Town

on Nespks) o1 “theergire mentho dlipn thq wmthr@%mmﬁi’%@kw}@ fgrm of,
316 had contained a range of, e.g., +3 5 weeks, or

" h&BoriCivp THSRERMaY ghaons h@ﬁﬂj‘é@@mﬁﬁﬁ plyaseypaaempmylly edited
have taken the formof, e.g., "Cape Town in My at
noo®ythem§er descr | ptive phrase may be manual ly edited

by the user. Mor e conpl ex conbi nati ons

(Bool ean or otherw se) of netadata attri butes may

further BMmrasadplen ctrhieingiene (Bddl@n @ofothdmeisejasonstipdatay attributes
phrase. For exanple, Alice 10 may choose netadata

at aidmytfashof\ be BsedGp tlangknBatidonofithe dédsalitiveiphgscBdtl eamuple, Alice
conbi nation: A and B and C and (D or E), where Ais

10 he may echdoyp enétadamgetiribuBsi 4, theCl aodt Donn ribergol@apeg Boolsan
Town, Cis the tine of day, noon, Dis the user nane
Johpombingtics: iAsandieandgeandr(Brre Elbvhere Dicthpivmstypt Gmage,” B is the
descriptive phrase fromthis conbinati on of netadata

at t kichtitngmmeap dowik, ithigdie: tofie @alop, nhowD Bthapematmaliem, and E
by John or Mary." 15In short, the descriptive phrase
mayisdépasd mperMatie @urpoesible gkswipbvophrasrfeom this combination of

metadata atributes may be “Images of Cape Town at noon taken by Joln or Mary.”

15 In short, the descriptive phrase may depend upon the content of one or more

metadata atiributes and one or more meodifiers. Alternatively, the modifiers might not

be used to generate the descriptive phrase, and instead only the metadata attributes in

one or more of the fields 309-314 may be used.

The automatic deseription generator 106 may be responsible for anfomatically

20  generating the descriptive phrases. The aatomatic description generator 106 is a
software component that converts raw metadata fo higher-level, user-readable

metadata, and combines the collected single metadata attributes into one sentence or



nmetadata attri butes and one or nore nodifiers.
Alternatively, the nodifiers m ght not be used to
generate the descriptive phrase, and instead only the

nmet adata athi butes in one or nore of the fields

309- 314 may be used. The automatic description

generator 106 may be responsible for automatically 20
generating the descriptive phrases. The automatic
description generator 106 ig$4a software conponent

that converts raw netadata to hi gher-1|evel,

user - readabl e net adata, and conbi nes the coIIected

Si ngbikerpbiadater @hiertifes bemeiadit0atoibates cuntle mcitng rimpild rules may
ot her phrase. For sone types of netadata attributes, :
S uc hbas:fiidiee forsbnqakstonraflnemdaa yittierts whth mgiremelful descriptions, such
conversion of netadata attributes into nore useful

descssd tht hans, of sl horgisnst Her Aaese sirple by npe b newisto chavert to the
dates, sinple rules may be used to convert to the
namesned of dygs of the veclebk pantdseof medls, Of idetifibaion tolfi gveeks, the
identification of weeks, the 5 nanes of seasons, the
nanesnes dicleasdasy She eamges, ofbbaidays, (e@hr EastenmShristmas, Thanksgiving,
Thanksgi vi ng, M dsumer, Rosh Hashanah, etc.), and/or

t he Mifiswiingi, Rashi Beshefahyeea), 9nd/@ thpldentificstion diyeireoRimpbe lists or
tabl es may be sufficient. The user nay even be able

t o debi-netables miapbe suffidendh Thowke may evgbbe gbloio defise gntries in such
For instance, the user may define and correlate a

par tlpdmatab@e oy lisiphFor boaragi haneer|nryadafion and edyrelafrea particular
pl ace name, "honme." For other types of 10 netadata

at t réebgreghic centdingte docation wifh dbss Pfgge AEye beomequieeether types of
For exanple, converting cellular location |nfornat|on
Hhd/roetadaptisbetediadditiens] Processinp BSY Pe FedRHFe sFargyale, converting
done using a | ook-up table or list, for exanple, and

t he osBwerslopaion| igfoamptinnsandiey B8 enortiealas ipfoolerabina ngfues may be
nore sources, such as network-based | ocation_ nane

ser iepaugre migekamviehle o Fviefon gagple ppd E]’éé’-’é%n%foif dpations may be
generator 106 may contain one or nore_ sub-

compeHrsad SFomsRReIPT 4801 SITEReR Petha RS @ﬁ%@dtl?%?w name SCrvers or
converts raw coordinates into | ocation nanes (such as

ci t yRaPS¥PRER, TEearerytc decriripr ARl dRR SRy C%w gRe g more sub-

],télo ??:p]%gg}%g%gg;tcle tgql}g c%g%%é%e%téga? %ﬂx?}%ggrak;f c!oro]}dg)nates ¥Jto location

"afternoon," "evening," or "ni " as dat es
i nt GRBTIEHE %F*W.S%%g%w dfg'f% aP@%cW\QFEa“?ﬁFPﬁgomﬂt that

sumer, " "fall i ter" The u may,.choose ..
theCP@WQ?‘%FﬁzﬁdeFaF$)(€ “LﬁlmeV%? ‘ﬁgdﬂWngﬁ noon,”

that,_he or”§he W shes, tive

phe SUETHE. HEVA %y@@gﬁ”}a a%lwa%gsc%’feaﬁ%ﬁwmié‘ﬁ#ﬂ%wf Soar, eto.

and Allce“nay . auto ti, ener

dos ERFhE EIRRT 238 by e e ﬁ‘ﬁyﬂ e g e lovel o
esgl.i on fleld 30 s satisfied with

Bhe af@ﬁﬂrwwgsbwﬂ&g@%ﬁﬁ ?ﬁf&? EBkEE R Aol 1o

All" button 308, causing the descriptive phrase in

the description 15
The descriptive phrase may be displayed in a description field 307, and Alice

may accept this automatically generated descriptive phrase, or she may manually edit
the description field 307. Once Alice is satisfied with the descriptive phrase, she may

select an “Apply to All” butfon 308, causing the descriptive phiase in the description



field 307 to be attached to each of the conform ng

itens (steps 407 and 408). Alternatively, the

description field 307 may be attached to all itens
originally selected fromand/or presented in the item
browsi ng portion 201, or only to the one sel ected

item such as representation 305. Once the

descri ptive phrase has been attached to the 5

conformng itens, Alice may'3deci de to sel ect other

items, or to deselect the selected item If Alice

desel ects the selected item (step 409), then the

met gkt A0%hte b pitteeled fip reatth gt Usr eopfasustey tary Etape (07 ragdh 408).
may no anqer be displayed in the netadata .

vi suiernaivelpihgdrseringan 569 3070mey bavdtasnsd i Hbiienssrignglhy selected
203 may al so be renoved fron1being_diiplayed_§$%ep
410)fromrns/an peesented & the Herp SHKFBAOTYED; 208 flPnbeir gy Ape selected
anot her action as desired. 10 For exampl e, th syste

i s AW FhayrepEresiition d0% Oree e descHRBTETEsH AL D5 %/FBF%@% the
itens, such_as fjles, folders,. and/or. al buns,

! [ t

Pt efPHPBRER HE DA o1y F54IC et SR dERPLF fosolect fﬂeesdeéted
des o di ABFLossieas B sAebi-TufotR “Fhe ramppar AoRees for
org nizatjoqh.qnd ,earchinq of nuperous.stored.itens.. .

BT LR i PR B el i oy Fegiadagg g Slization
hgthods %S asﬁiescrl ed herg}y engodgyigv% rious. .. Laved
s pEttien o e e R PPREBACBIY A ebSROM Ly g fispley
e s 2l A 20 R g BPenb i
LS8 05 TSNRS, IR RS2 P S more s
t hi F I h,of t | t th
e N R e LN B

in conmbination with 20 el ements of the other

enbodi nents. In addition, the invention has been

defi ned Tausngllesvatiegprethody anpatehiscs, isdelisF ipfsiaees have been
clainms are exenplary in that the invention js )

i nt eepgalpd: By prsishaaisemitle thepBruRlaliog. Steapetigesey waghing of
herein in any_conbjnation or sub conbinatjon. It w |l

al sBUBEoRpHratitemys asARrHNG dFEto oU MR TRIGE! SHFIRET Fsecthods

may be . : : | N
15 ° as described herein embodying various aspects of the present invention are shown by

way of example, it will be understood, of course, that the invention is not limited to

these embodiments. Modifications may be made by those skilled in the art,

particularly in light of the foregoing teachings. For example, each of the clements of

the aforementioned embodiments may be utilized alone or in combination with
20 elements of the other embodirnents. In addition, the invention has been defined using
the appended claims, however these claims are exemplacy in that the invention is
intended to include the elements and steps described herein in any combination or sub
combination. It will also be appreciated and understood that modifications may be

made without depariing from the true spirit and scope of the invention. For example,




made wi thout departing fromthe true spirit and scope

of the invention. For exanple, 16 while sone

conmponents are described as software conponents or

har dwar e conponents, these designations are nerely
illustrative; hardware, firmmvare, and/or software may

be used to inplenent certain conponents as desired.

Al'so, al though exanpl es have been provided in the

cont ext of photographic i madés, other types of itens,

and other types of nedia files, may be used in

connection with the present invention. Wat is

cl aiwigl iseme lcomppreplsodre eeradds jph goftware °§%W%%@?ﬁ§ hppdware
itemfroma plurality of itens each having assqci ated

met sdmpeneatst fetpudesisratings afs myreliglEstRiiyes hagRrse W%Fe and/or
first nmetadata attribute of the selected ifem

def isnftrvare andyi tesisedhisdinmicarent pRAEIBOTPPRBE 85 Sifedy jlso, although
value of the first netadata attribute; searching the

B ureskTlgs Bive ppe oY ol O PIKO B PSR Ylaps fgos of
and the first nodifier; and displaying a result of

he isar e e tieys of msdisellpd dmé(fbec‘fsﬁﬁl %‘"f qonopqiiop yifh the present
sincluding a step of receiving first user input

def iiBYBEChe first nodifier. 3. The nmethod of claim

1, further including displaying the first nodifier in

a first user-nodifiable input field. 15 4. The .

met hod of claim1, wherein the first nodifier defines

a single val ue.
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5. The nethod of claim1l, wherein the first nodifier
defines a plurality of values. 206. The net hod of
claim1, wherein the first nodifier defines a range
of values and the first nmetadata attri bute defines
only a single value. 7.The nethod of claim1l1, wherein
the first value includes text. 258. The nethod of
claim1, further including steps of: displaying a
sgco d é?lue of a second netadata attribute of the
WhaLiS&AE 15t em  defi ning a second nodifier that
nodi fi es the second val ue of the second netadata
att the step of searching includes
'seaé EWXfPﬁgﬁéﬁgfallty of items in accgrdance with
seledtipgfanritetn fiomh aplurdiiheofdtereredcly hinirg assheated mgtadata attributes;

dis ghéﬂ% ZFst V\ﬁﬂg o{ J]fﬁ's rﬁgt%HQta %ﬁbl&é of the %Qiegtea— f}gmmet hod of

rein t I spl ayl ng second
definirigueefiretrobditirrdhat mpillf@y ithfﬁgﬁrstt'r@f@e& Hmf fsﬁaimféédata attribute;
sea?bmﬁt#]{?%nﬁ%ﬁkﬁf Wehd it Q&OFdarnﬁé \n)(tﬁlti'i@flrsi PRuATBLABR first modifier:
I nc a step of displaying the second
andy@ieplayieg aé‘?ﬁﬁﬁlof@ﬁé@%?h'ygw th the first nodifier, the
first value, and the second val ue. 10 The nethod
of claim8, further includin aste%ai recei vin

2. sechiri mead phpigim deffiHien g ayiing aceiRR ofrgaseYIRg frst piper input
defibityy tA8 tikeeholifiecl ai m 8, further including a step of
di spl ayi ng the second nodifier 5in a second
user-nodifiable input field.- 12. The nethod of claim
3. 1, vhehrRithbdt difecl@?luli lanﬁhM mﬁl\lfﬁhgrmspmyﬁlgntfhdifhstfmbcﬁf@er in a first
of claiml erein the first netadata
usek o BIag A

| east one of

4, The method of claim 1, wherein the first modifier defines a single value.
5. The method of claim 1, wherein the first modifier defines a plurality of values.
6. The method of claim 1, wherein the first modifier defines a range of values and

the first metadata attribute defines only a single value.
7. The method of claim 1, wherein the first value includes text.

8. The method of claim 1, further including steps of: displaying a second value of a
second metadata attribute of the selected item; defining a second modifier that modifies
the second value of the second metadata attribute; wherein the step of searching
includes searching the plurality of items in accordance with the first value, the second

value, the first modifier, and the second modifier.

9. The method of claim 8, wherein the step of displaying the second value includes
displaying the second value simultaneously with the first value, the method further
including a step of displaying the second modifier simultaneously with the first modifier,

the first value, and the second value.

17
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10l ocation, tinme, date, or user identification. 14.
The nethod of claiml1l, wherein the first netadata
attribute is a description of content of the sel ected
item 1515. The nmethod of claim1l, wherein the step of
di splaying the first value includes displaying the
first value of the first netadata attribute in
addition to a title of the selected item 16. A

10§ PP SRCHT ST ROREY PR Rhg BEMALRr nput

definimythé sédupd nebdifigrayi ng a user | nterface conpri si ng:
a first portion for indicating a value of a netadata
attribute of a first item a second portion for

11.i ndTleatiethgd of viadh Bj Birtharssdedieg @ dtepi of Wisplagingniieaskerad modifier

in ﬁetcohgtjg% nixcgcﬂ%bi ,]itﬂgf&dl fier nodifying the val ue of
a

ute and a third portion for
|nd|cat|ng representations of at |east sonme of a

12 Pl Uf ﬁ’% e a Hfof bIE ’WHe'ﬂéiJ'n W BiGtafith 8f fidnisSdre infceiB fi&ach of

t he Ity o | ens 25havi ng associ at ed net adat a
attributes. 17. The conputer-readabl e medi um of

13.Ccl aTﬁB ARthothsi &hifh & PRhdrBinm #Hle RPSttrh&Bd#ts AARGtE 3815E takOone of
allow a user to select the first itemfromthe third

|°Cﬁt¢ﬂ”t fingdy, dateh @ perddenidedliPtn i ndi cating the val ue of

the netadata attribute of the first itemresponsive

to receiving a 30u er sel ecti_on of he first.ite L
1415, TR bRl o LathBFE e dLFRAoa AIHES aEbepfon o
corttémofthbrs@]e@@ﬂmeﬁn i ndi cates which of the plurality of

itenms correspond to the value of the nodifier

indicated in the second portion. 19. The
15.Cor’r‘phtt fetiicelasfadidim feeherainahe clap of diglayidiethei fitstt Vadue includes

. third i .
dls%lfaﬂp%pfe%st glametolfl I{hehfegt r‘fuﬂ%eﬁg ﬁﬁouﬁ?@%&dfﬂér&oh%ﬁ%e of the selected
itersonput er - r eadabl e nedlun1of claim 16, wherein the

second portion is 5configured to allow a user to

define the nodifier. 21. The conputer-readable
16.medh upeoputet-readatls, magisme iskring e corBpItersexgcEable ninstyaions  for

perkdMiHaN@epsS tf sfeB€ cbinPfSing: displaying a user interface, comprising: a first
portion for indicating a value of a metadata atfribute of a first item; a second portion for
indicating a modifier associated with the metadata attribute, the first modifier modifying
the value of the metadata attribute; and a third portion for indicating representations of at
least some of a plurality of items, including the first item, each of the plurality of items

having associated metadata attributes.

17. The computer-readable medium of claim 16, wherein the third portion is
configured to allow a user to select the first item from the third portion, the first portion
indicating the value of the metadata attribute of the first item responsive to receiving a

user selection of the first item.

18. The computer-readable medium of claim 16, wherein the third portion indicates
which of the plurality of items correspond to the value of the modifier indicated in the

second portion.

18
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1022. The conput er-readabl e medi um of cl ai m 16,
wherein the user interface further includes a fourth
portion for indicating a descriptive phrase
associated with the first item 23. An apparatus,
conprising: an input interface configured to allow a
user to select an itemfroma plurality of itens each
havi ng associ at ed net adat a attri butes; a display; 15
and_a controller coupled t spl a d . the u

19 nt 209 SOBPHALTBAR GUTU 6 TS E G 7 497 BOoN Turther

indibiatee lvychaof thd @iliralitgtlofierns isahéiursstemret adata attribute
of the selected item and to further present on the
display a first nodifier that nodifies the first

20val Tiee @bmbbier-faaciable matdidat af altiinr i18u twbereirm éhee gatoral pettion is
further _configure ear he plurality of itens

con ﬁu%??i%? awncgg?/\nt?%eftr}?tﬁ H??e{/al ue and the first
nodifier. 20 24. A nmethod in a 'conputer for

21 Seaﬁ'ﬁ& 08 &tglglr %ﬁaﬂ)lé%duﬂﬂdoffc%m% %%trélﬁ %é ¥epresenftatlons are

generat’i Bafel e t1on, corprising

thugéllnellstqfrﬂgp gamd.temfroma plurality of itens each
havi ng associ ated netadata attributes; displaying a
plurality of netadata attributes of the sel ected

22 t ehlpe p@mpwjg‘—rﬁgd@bkp imresiunpef slaim A6 awI@QrpIBl}fI@ user interface further

inckii&Ph AR PoRioh 'f&rqﬁdlé'a'%llnb‘% ded&ipale ph8sd hisstiatRitmdah@first item.
attribute; displaying a first nodifirer that nodifies
the first value of the first netadata attri bute;

23 Seang Bppdtatub ecd%pwsaabl éb’l tn |hEeﬂﬂEe EéhfigGredrtsl an@e aVMstahto select
[St ND

the first val ue and [
an $%oMed FY O CEHES 05 ?hfgavaﬁgoee%ée?'?ts? sty sl moisoley
and h&‘:oﬁﬂrcﬁll&f cdi(ﬁi]e’tﬂt@t the &Itstrai_ymm_HQh@ﬂﬁbut inerfabe ahd woefiguredr to cause
theac{? tt%gl%p%%% fips aﬁﬂgfﬁélﬁ?ﬁt} Ig\égaa a%ﬁ@a eLﬂfnrﬂé e%ﬁ?t?c edic pem and to
furthenpiebet- @x theudigdibe ai firstt modifierothat frodifipe tHeofinst mgjue of the first

mefa{%j?%f ?tg@a@?e zli{,gcgntpoﬂgp Furt%er gonf gu%g lrts %’s%%t%%\ ghg ﬁ)‘ﬁfraht)(/ of 1tems in

03
o} ot

I Sl
ac@rdspee witk tredirstomalusfandrihe ﬁrehnﬁdlfmm a plurality of i terrs
each having associ ated netadata attri butes; a second
portion for indicating a plurality of met adat a
24.at tAj bethed inf a t ¢tpenpsiaretor exparching) storpsl emaand farr aytomatically

geﬁ%&tﬁga& ﬁleaéeEEt‘ Hhecorfug{m gnﬁé&aBﬂ ElQIeéhnE:;I érﬂterﬁ zilloﬁﬂ??a(ﬁ‘]urahty of

I rst ata att ute and i'ndi catin

iterps eg¢h fraving .aé$oqai@d mﬁﬁﬁeﬁa ayriyies; fd'?rpéqyma@ @éﬂ@fgw tohdnetadata
atterufe%tof Y@m&d iRdnh, fihdMHirRy a ﬁi‘%gm@ta'dﬁilara@tr@ﬁét dilé?;ﬂa)fuﬁlj a first value

i n |cat|n descri tlve hrase fromth

of thef E?H%erf@daftaﬁtmbldi?ed'ﬁ?l@”%% figst melifi %H?tfm‘&‘f essh%mﬁ*f?éue of the

firsCABREAR atFiBdE st apcHiR thy mtﬁéhtgﬁbﬁiemsaﬁ ac&d’ﬁ@érﬂ:bﬁwﬂﬂﬁe first value
user_interface flért her indicates results of

anch et Tl (Ot ST N GERTPUE SSSHPHLG HEase fom the

firsf inkBitataadttibute Rl d tthefirst motifiepdhd bieschingQR ddsreiptive phrase to the
cq]rggutt er -readabl e nedi um of cl aim 25, wherein the
SeH S Mor ti on and the

25. A computer-readable medium storing computer-executable instructions for
performing steps, the steps comprising: displaying a user interface, comprising: a first
portion for receiving a user selection of an item from a plurality of items each having

associated metadata attributes; a second portion for indicating a plurality of metadata

19



10

15

20

25

30

third portion are the sane portion. 28. An
apparatus, conprising: a display; an input interface
configured to receive a user selection of an item
froma plurality of itens displayed on the display
and each 15 havi ng associ ated netadata attri butes;
and a controller coupled to the display and the input
i nterface and configured to cause the display to

ay the pluralit it and
atiufoRa i 36EPPOJEES THvAses S5 et R 1o odatge g et
valfié bs thenétadatadatatditiibiatand fooindicaiirgoy fiest friodifier that vedidies the

_the fiyst nmeta i.but e fi
trshipg phbec gt AL Rer s 7 P S F ket 4 gptorpte
phraBé fickattice Bkt metdate atttilvee eodthedirdt enodffier.t her confi gured
to 20 search the plurality of itens in accordance
with the first value and the first nodifier, and
26.r esPlos sorvputeereatiable mpgium of eleihaes whereinvdhe gser integace further
f f ri
noSEBIHES B dedferi B SFRRES, Ror® i Accbioines B et value
and}lthgcfrstptddifi@r phrase fromthe first netadata attribute
and the first nodifier and attach the descriptive
phrase to the selected item 25 29. The nethod of
27.c| alle sompulet-teariahie cnestiim @F ¢laip| 2Ry whgredn (el et Batighgnd the
| IShesRARately from and sinultaneously
thlr&viptbﬁfonfqpég!h%lsrgsﬁ%al ue. 30. The nmethod of claim 24,
wherein the first nodifier defines a range of values

28. andAl?r%BQrafdsr E&mﬁﬁil@d%t dish d} ranliHbe |ﬂ§ﬁéd&\e§onﬁg1hr§d %) recelve a
| e val ue. he net ho

uscti SRR BT AP TGPTh o BLERI Y7 A6 SDPVagagn e, o) Shd cach
ha @@Mﬂ@maw d’ﬂ(&bht@&l\@wdedxsaarm AMERIRDAT Aha\BSTIRAGHd the

mpﬁbllr{tieg{[a%é:grt\ yreﬁg¥ ga%egﬁ O\éfsgl?\g Féé}gé]%ya%ae é)YVSraI"ily 5PfEms and a

p]umtﬁd‘ahaa@éta ratthipuites of e seleoted itetre ireludifigen ﬁls’emetm?ta attribute,
furt her 0 i i i

o S R RO BRal iy 8, 25 PS8 g oer

mogifiee d‘teefdsto.rmlﬁe afthe first netaaiamt aitridtter thewoakolignfutber configured to

seag‘gIL ﬁ']%tp“??r g%§h s nhé‘ccHB‘éhnt,é Gl the! fl?st% bldn@Mhe first modifier, and

€scCri e automatically generated for
resoamancﬂtortm mput Iem‘acerra@eu@g@r e pelection rOéﬁ‘@ firghyneiadata attribute

frmgletﬁg Efr @/ 9@@8%89@ AiButes, tmﬁ'eﬁet%fe 5 Resdmtirdatrase from the first

ol ng so, netadata attributes na
metasiatacatiribyter andriee @Sb@éﬁ'f@rrﬂr@rﬁﬂ‘ﬁ?h thedesCripiYe RPIYRFR: %ttﬁ%l selected

itehNt 0 @ sentence or other phrase. The descriptive
phrase may be attached to the one or nore itens.
Fi gure 2

29. The method of claim 1, further including displaying a value of the first modifier

separately from, and simultaneously with, the first value.

30. The method of claim 24, wherein the first modifier defines a range of values and

the first metadata attribute defines only a single value.

31. The method of claim 24, wherein the first modifier defines a plurality of values.

20
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SEARCHING AND NAMING ITEMS BASED ON METADATA
ABSTRACT

A user interface may be provided that ailows a user to select one or more stored items and
display metadata attributes for those items. The user ﬁnay further specify modifiers for one or
more of the metadata attributes and perform searches based on selected ones of the metadata
attributes and/or selected ones of the modifiers. [n addition, a descriptive phrase may be
automatically generated for one or more items. The descriptive phrase may be generated
based on one or more of the metadata attributes. In doing so, metadata attributes may be
converted to more user-friendly forms and collected into a sentence or other phrase. The

descriptive phrase may be attached to the one or more items.

Figure 2



