SHARED FACE TRAI NI NG DATA BACKGROUND [0001] Applications with facial
recognition functionality are increasing in popularity. Users may inpl enent
t hese appWwOcatlvemdst o search and categorize i nmages base@®Corust@omsodt hat are
identified in the images. Users may al so i npl enent these applications to
identify additional information about the faces included in the i mage. For
exanpl e, a user nmay inplenent a photography application to identify a nane

of a person whose face isS]@IR‘iiEﬂ%’A.UF% FRAIRENECHACTRI cture. [0002]
n

Applications with facial recognitio unctironality typically use training

imges to 10identify faces in subnggKégggﬁsD In this way, a user may tag a

face in a training inage and the may identify other inmages that
i ncl ude t hadooflaaeplickiiws weth, facidec®gaitien funttiadlity ara ie@eaingtihpspuparogcess f or
each conmputer with facial, recognition functionality.. SUMAR 0003] Face
Gata shart 35 BadnbREs b GRERbER <HRF M Rsh AbnFR BN op e dat o 1 o
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conmputing system . The face data_is .fqor a.training inage }hat i ncludes a tag
associ at ed Yghtiepabinforpatonahevtie egpcuded i BEIPRET E67 TAMRC HEKE MBN i n
Menory, oniapehbRh phoRUphypEYSLE M idehify barhsE Halba whescdh&gover abl e.

[0004] In an_inplenentation, face data is published on a network service.
The face d&tchded immLpdcheniaP€t™yi th a user account and is usable to identify

a person basgsl APpiafidRivath HHATACLETibS funbtidnafit edei@a@l? uSEPSSRe R By the
face data. Access to the face data is control P,e wi th a perm ssion
expr essiPon identafy fagse & fubisst ipgagesh Iydhésrveayap BscpBiaytagtacdacetip a Fepdgdmageantiace dat a

to identif %etaBﬁli&ﬁ&?fﬂQy identify other images that include that face. However, users are
forced to repeat this process for each computer with facial recognition functionality.
SUMMARY
[0003] Face data sharing techniques are described. In an implementation, face data for a
15 training image that includes a tag is discovered in memory on a computing system. The
face data is for a training image that includes a tag associated with a face. The face data is
replicated in a location in memory, on another computing system, so the face data is
discoverable.
[0004] In an implementation, face data is published on a network service. The face data is
20  associated with a user account and is usable to identify a person based on a facial
characteristic for a face represented by the face data. Access to the face data is controlled
with a permission expression that specifies which users are permitted to access the face
data to identify the person.
[0005] In an implementation, one or more computer-readable media comprise instructions
25  that are executable to cause a network service to compare an identification for a user
account with a permission expression that controls access to face data. The comparison is
performed in response to a request for the face data in association with the user account.
The face data includes an identification (ID) for a person whose face is represented by the
face data. Face data that is made available to the user account is discovered. The ID for
30 the person is identified when face data for a subject image matches the face data that

includes the ID.



[0005] In an inplenentation, one or nore conputer-readabl e nedia conprise
instructions 25that are executable to cause a network service to conpare an
i denti fi calDi20n/30805a user account with a perm ssion expiPEeFAiSenothemt 1
controls access to face data. The conparison is perforned in response to a
request for the face data in association wth the user account. The face
data includes an identification (ID) for a person whose face is represented
by the face data. Face @gRifrDNCRIPTIONORYHE BRASVINGS he user account is
di scovered. The ID for 30the person 1s rdentifred when face data for a
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5instances 1 n the description an e frgures may indicate simlar or

i denti cal i[@06TisFI{. 0090 illEt@tiordof & camirérinensinraatckonplofm@Eemamationdmrent i n an
exanpl e irr%I &n ngasthiaror}actetagtta is operable to share face data. [0008] FIG 2
is an illustration of a system show ng publication of face data to a

net wor k senoongle FIG 20040 ludttaton 3f 4 systam shdwing pulddichioon difaca dsyisé & netivorkan

exanpl e i mpl enent ati on showi ng use of a network service to identify

addi ti onal *f"Nf6r mati on about a subject image. [0010] FIG 4 is a flow

di agr amodepoood]i RS, 3 ipamitiediarien bia Gtc@XABPEQnipipihpeathatibosholving whaf i ng face
dat a. 001 FI.G 5 is.a flow diagramdepicting a procedure in an
exanpl e i nfl EW@}# SEYigHoAdntydiLiops) &p t‘f"ég@uﬂﬁf‘ﬁugh‘aﬂ%ﬂ by a user.
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functionality permt users to identify a person whose face is represented
in a subj echiringdisg d2@. g. . an el ectroni c photograph. These

[0011] FIG. 5 is a flow diagram depicting a procedure in an example implementation for

15 discovering face data shared by a user.
DETAILED DESCRIPTION

Overview
[0012] Applications with facial recognition functionality permit users to identify a person
whose face is represented in a subject image, e.g., an electronic photograph. These
20 applications identify the name of the person in the image by comparing face data for the
subject image with face data that serves an exemplar. The face data that is used as the
exemplar may include data from one or more training images in which a face is tagged
with additional information about the face.
[0013] For example, the face data may include an identification (ID) for a person whose
25 face is represented in the training images in which the ID is confirmed. Example IDs
include, but are not limited to one or more of, a name of the person, an electronic mail
address (email address), a member identification (member ID), and so forth that uniquely
identify the person associated with the face.
[0014] Users often spend a significant amount of time manually tagging faces in order to
30 train an application to identify faces that match the face with the ID. Thus, tagging faces
may be time consuming and lead to user frustration. In addition, a user may utilize a
variety of different computing systems which under conventional techniques forced the

user to repeat the tagging procedure for each of the different computing systems.



20 applications identify the name of the person in the inmage by conparing
face data for the subject imge with face data that serves an exenplar. The
face dat awbhat1/i3gsoased as the exenpl ar nmay incl ude dat aPCramse@os4mil nor e
training inmages in which a face is tagged with additional information about
the face. [0013] For exanple, the face data may include an identification
(I'D) for a person whose 25face is represented in the training inmages in
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sections. [001 In the foll ow ng di scussion, an exanp Ee envi ronnment and

syst ens'’ar én‘fqunmenforés’@%habé@elt ARt e edingly; anréﬁmnéatlroa@éth@ ata. In
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facial recognition using face data that Is shared. Exanple procedures are
t hen descr itbpldmeationedjhelpsodedypbenent ed using t he exarrpl e 15 environnent as

wel | as ot 'i‘?z&@fé"}ﬁﬂ%ﬂﬁﬁh? Accordi ngly, inplenentation of the procedures

is not Ii onment and the environnent is not limted to
i mpl erent aff#0d8i BIG. tlhearpitlogedor efsan environment 100 in an example implementation that

20 is operable to share face data and/or data that forms training images. As illustrated, the
environment 100 includes one or more computing systems that are each coupled one-to-
another and the network service 102 by a network 104. For convenience in the discussion
only, one of the computing systems is referred to as the local computing system 106 and
another computing system 108 is referred to as the other computing system 108.

25 [0019] As is to be apparent, each of the computing systems 106, 108 may be a client of the
network service 102. For example, a user may employ the local computing system 106 to
interact with the network service 102 in association with a user account. The user may
access the network service 102 by entering account information, e.g., an identification and
password for the account.

30 [0020] As illustrated, the local computing system 106 includes an application 110,
memory 112, and a web browser (illustrated as browser 114). The other computing
system 108 may be configured in a similar manner, e.g., an application 116, memory 118,

and a browser 120.



Exanmpl e Environment [0018] FIG 1 is an illustration of an environnment 100
in an exanple inplenentation that 20 is operable to share face data and/or
dat a t hatwbapnm3rsoai ni ng i mages. As illustrated, the eneCrarsrenosdd0

i ncl udes one or nore conputing systens that are each coupl ed one-toanot her
and the network service 102 by a network 104. For convenience in the

di scussion only, one of the conputing systens is referred to as the | ocal

conputing ?Wi]eﬁéé%?ll@dﬂﬂn@Wﬁh&fres@ﬁm@df@&cﬁ&faﬁ@%mﬁtdysfacre@Bﬁfred to as the
ot her conputing s em 108. 25[0019] As is to be apparént, each of the
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the network service 102 I'n associ ation a user accoun The user may
access the sute@qnmagesseasmceeéedmﬂl aagafmﬂaémpmgl bcoowating fitodaratrbomic e. g., an
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| ocal conputlng n appl1cation nennry 112, and a
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may be configured in a 3 er lication nory
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entering the information to be identified as a tag using .the application

110. For eX¥Rd Oncqthetraipipeimagcs 8 aeged. ﬁé@c%@mé@ﬁw Harehmipussd &oei at e
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mat chesl’a frawinctimagesi She fgeewa mmpFepessentiicesl charapianiies sueh armye pesitiodent i fi ed
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face data may be represented in templates use to match faces and so on. The tagging and

20 training process may be repeated with additional images to increase the number of images
that serve as a basis for the face data. For example, tagging training images may be an on-
going process to increase the reliability of the face data that is used as an exemplar and so
forth. Thus, the face data that serves as an exemplar may be refined with face data from
additional training images such as when the face data from the additional images is

25 sufficiently distinct to improve identification in comparison to the previously derived face
data.
[0024] The application 110 may store the face data 122 for the training images in the
memory 112 so it is discoverable by other computing systems. Various techniques may be
used to make face data 112 discoverable, such as by providing an indication in a table,

30 using a link, and so forth. Accordingly, the other computing system 108 may discover the
face data although it may be stored in variety of locations in the memory 112.
[0025] In implementations, the local computing system 106 makes the face data
discoverable by storing it in a well-defined location in the memory 112. A well-defined

location may be promulgated as a standard, implement a standard methodology for



15training i mages. The face data may represent facial characteristics such
as eye position, distance between the eyes, eye shape, nose shape, facial
proporti oNe20am37®8 on. I n inplenentations, the face reeogristélo4@igorithm
may cal cul ate face vector data that mathematically represents
characteristics of a face in an inmage. In other inplenmentations, face data
may be represented in tenplates use to match faces and so on. The tagging
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t he nunber of inmages that serve as a basis for the face data. %or exanpl e,

taggi ng tr&Y¥HTh 0T Meydisconenang Eepirato g s daipriée @EdsVIG%Veirsﬁc Fepigetancgethe
reliabilitygQf c&nﬂﬁuflgﬁgteﬁﬁf@ Iﬁigﬂahtdnﬁuk'aﬁ%yﬁélr&rke%ﬁﬂﬁé @:Eu a gﬁ%cfaf?(gnt h.

Thus, the face data t serves as an exehplar may be refined wth face
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det er m ni ngoopherre dseembpsiey hatedhd BcSdd ED byaipthadidg a6 tH networlt firscaray, the
ot her conputiggksysten1108 may dlscover and replicate the face data 122 and

vi ce versa thi ewribeuset pay %P@Pﬁért hecfaspslata W@yglﬁéﬂmn@@gwwnémt ically

synchroni zepa il b @atdelith-Aet Laed #opﬁ@{ah&nthb ﬁlsé?rnﬂl?rupfogd emide b id e face
data for storage in the nmenory 118 of the other conputing 5system 108

(whi ch s Webppee mpinsdinesddyithgectuankgery®a Y02, hpyesthe togel competingay semuplopé

di scover ed oy G ARPIGBLhON 116 and/or other conputing systems. [0026] In
some i nstances, %e conmputing systems may al so share data that forns the
training i me3¥ ifhfsleeit\fvorkmerplcaé@ wirepgeseitptiveddifuncaenality to Reard Beedydat Bhe122. By

21 qor | thie S eD T N 8% Bl RS A LB IS B Do &
di fferent fleedouddecgnedogoinonhgeg shaterhffoe datat Wdthoughelek deywarkecraiopll0Ziat i on 110.
20 1illustrated as a single server, multiple servers, data storage devices, and so forth may be
used to provide the described functionality.
[0029] As illustrated, the network service 102 includes a face module 128 and memory
130, e.g., tangible memory. The face module 128 is representative of functionality to
share face data and/or data that forms a training image. For example, the face module may
25  act as an intermediary for the local and other computing systems 106, 108.
[0030] Once the face data is received, the face module 128 may store the face data 126 in
association with a user account that provided it, in a common location, and so on. The
face data may be stored in a common location in memory 130 (e.g., stored with face data
from other users) to speed discovery and so forth. In implementations, the face data 126
30  may be stored in a directory that is hidden or obscured from the users to avoid unintended
deletion or modification.
[0031] As further illustrated, the face module 128 includes a permission module 132. The
permission module 132 represents functionality to control which users of the network

service 102 may access the face data 126. The permission module 132 may set a



[ 0027] The user may al so share the face data 122 by uploading it to the
network service 102. In this way, the user may access the face data on

mul ti pl e wonputdsryssyst ens and share the face data w t hrPorluseowoerst For

i nstance, the user may upload the face data via a 15 webpage nmai ntai ned by
t he network service 102, have the |l ocal conputing systemupload it
automatically, and so on. [0028] The network service 102 is representative

of functi 0@@Jnmsyonte@pl%&%%i@scﬁc1qaédan a PRSI REIRR o138 W LRbHEE wil¥heal SO store
face data and/ or Per ormfacial recognition, e.g., overthe-cloud facial

recogni t i ofacadhiag nsthisred. thapermiyioa. mq&luteﬁéagr@yw@hﬁé@rwwn§émmléﬁa 102 is
20i || ustratrﬁqlcaécc@ss% 1 !iRo 966 VP bauBHbE Lo 8 6 ¥y, R feriplopge devi ces,

and so fort be used provi descrlbed functionality. [0029] As
il lustrat eprr@%@nmwwmtﬂkctgme% to ¢heueer Whnatrendéas! the fagedatarbifubentacsgndnd nenory

130, e.g., ﬁ&'&%ﬂh éhyuse d A58 rE‘é’QUlchéQZﬁnds%J epresentative of

functlonallty to s aré ace data and/ data that forns a training i mage.
For exanpl ¢003th&hd preisnod ulodulrdy? @aelso esntame thafaee dediAryitf ar t he | ocal and
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the face modu ace d i'n associ atiron with a user
account t h@brrrpssmm rﬂk&hilel 132 nnay isclodkeranodentificaivbn ofy usanatceunt dnt publicheklaloe dat a
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ocation i.n nme ored wwth face
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fromthe users oi d uni ntended del et nodi fi cati.on
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The perm ssha@reproRchH Be 432 F&Fé&ﬁﬁlﬁﬂttﬁe ﬁdﬂms%lb@ﬁ@hmmz ﬁlaﬁ%laﬁ@ﬁn whi ch users
of the network service 10 access the face The pernlsS|on

nodul e 132 i9paijficaden gf ap%sﬁmcg%u%ﬂlabwﬂlélseélthﬂfa@rﬁéfa 1|2§ Wlwa%réaﬁ?%wa%%r ni ssi on

control thaterlagcoaTi D@Er Whi R EH&AREBy BRlRe dhid 1081 &s MaMult, bhen RGLIM SSi on
nmodul e 132 may use the perm ssion control to restrict access to the face

data 126 ba¥edhepctyatkspiyére; e aser Aok GlpoverTREr of thie gadrofacedpitessi on may
restrict a?@@&ﬁsF&&xgrﬂﬁleq?Eﬁnl%ﬁ‘olEfl&Wagee&tatﬁ?hi%&d@éaﬂo#%@m&%@ﬁ&s and

5friends of the user, each usSer he network service , SO on.
[0032] The owrcnnts@,loti*rherﬁ@d@me up@pestpblishanssouseoarbpune  Inrbis varcElekmonmav6 with an

i dentifi Catcheﬂ)l Hér ficcUfafaland %%léﬂﬁlisg%ﬁggdtﬁ‘é ?3% I}Mailja%lg&eag elnt Pgﬂltoﬁlfc;]r26 For

i nst ance perm ssion no may 1 nclu rcation of a user
account t hdmilyissictahedith heidtatdeatiat f El@6or’ Byecomit.qlied fpregdiegaédoyiitng t he user

accou ntzo( a'i‘&:n%iﬁé‘é%o@ cl%la%gé I)nay Eehgong%itW6§t%hgn%ing the ID included in the face data, e.g.
the face data may still serve as a basis to identify Eleanor. The permission module 132
may also replace permission expressions based on settings in Eleanor’s account.

[0035] The take-over procedure may also be used to pre-populate Eleanor’s account with
her face data. In other instances, the network service 102 may allow a user who published
25 the face data to opt-out from allowing another user to take-over control of the face data.
For example, the network service 102 may force the user who published the face data 126
to restrict its use (e.g., to the user who published it) or delete the face data.
[0036] In other implementations, the user whose face is represented by the face data may
be permitted to provide supplemental face data. For example, the permission module 132
30 may allow a user whose face is represented by the face data to publish supplemental face
data to replace and/or augment face data that represents the person. In this fashion, the
person may provide supplemental face data that permits more accurate identification of the
person (in comparison to face data already stored with the network service 102), and so

forth.



10nodul e 132 nmay allow a user to retain control over the face data 126.
[0033] In inplenentations, the perm ssion nodule 132 allows a user to take
over facewOavra/w3hss represents the user. For exanple, tReTASRMSs00Nn nodul e
132 may replace an identification of a user account that published the face
data 126 with an identification of a user account for a user who is
represented by the face data 126. As a result, when a user 15 joins the

net wor k _serfjpfeThd REwHR ErvITRY 03 AKEp Q¥R mmn@dlo@fthart Hﬁy Ysglcds face data.

[ 0034] For exanple, if Em |y published face data for her friend El eanor,

El eanor mayidengdenlyer imemiungtionoyith theringiaec drig endigyethestonthfaciohi ng a user
account. | RechBiifio'Bor oA Ne ¥Rk OO 0Ny éo%@p%séi@g&la@ﬁ&wm%e%em ssion
modul e 132 may replace an i'dentification f s account wt

i dentifi cattha@mllmﬁs UE}Te torapimngungaateoshate mfm@atfoejr @glcsp @g Aceoefiof Q@r«rdentl f| cation
change nay nging the ID included in the face data, e.g.

t he facgadagﬁmﬁgﬂﬁeM&#ﬁﬁ’ %@QES a basis to identify Eleanor. The

per m ssi on [(méiﬂuhhhomﬁ mm;orlas Bld l‘t@pllal:faeplmwn ssm@rvaextproé%wmsl based on
settings i rclom 104 no%r ? aCCO ta[q 19?6’:1111 mo % ) kb 0r Chasl“rlrnedormy al so be
used to pre- popuf ate Ere geount Wt h her Pacs 3af o0t her

I nst ances, atdess mahawp r(]kAB/B;hard:mslaﬁ&nn@yreaiokme acdis@rmeaniioy, mutetnai; hed 25t he
face data to opt t fgon1a ownqg a q&hqr userdto t ake- over control of the
face data. "ESF e%&ﬂﬁpg'yWﬁQ FRETRKST KGR G P B85 ay force the user who

publ i shed fe9|f aeeradBl the Tdltib® de@sibéd Kdreih tan beSigp(eedted utifg tdFevaser who

publ i shed it or delete the f ce. data, [0036]. I n ot her enentations, the
user whose TFG¥ac léar(ﬁ"éaﬁ? @sge’rﬁx@ O&P ‘i"i‘f@lt‘i‘y&é@nﬂi{tpéocﬁﬁylgb‘ér angB}t?ﬂa{l%tﬂgﬁ o provide

suppl ement @lesd ﬁgﬁemta@onfomeeefaﬁmnedulé hefupaIoRhISS ) Ot riBdulf “1d2c"3Q0may al | ow
a user whose face is represented by the face data to publish supplenentm

face data % r@fﬂna%f‘éler&Hwe@feS%@%mre ff‘é@é’affa]t“’éd‘t’ﬁatorﬁéﬁmb@étﬂﬂnso t he person.

In this faghiede, G aREHSIRRIWERY TRHIAVIGESUBRLERERAbRMA @GS, fRhidiRat permts
nmore accurate identification of the person (in conparison to face data

al r eady!Sst dnstonglityn ox Inaic riepreapitk Peray] code thapnerfosnyspseifiediashs wiep037] The
net wor k seryi.Ggd1f2p %Xssgle(l’efow&wUsﬁ]uﬂ?etﬂr S CHRE mATRYe BFedR&e or

i ndependently or in conjunction wth s arlng ace data and over-the-cloud
facial recotpnd ¢dnenyterFendaldg mepbw, deviges (Gt woe R Mere dngbleloXipagndsowpr i se a

and 2o on. TR SERRLK, AR AR nBloudts T R SRETMERA P PELT [Oode
Al t hough n@nﬂnm@@mnmﬂqVﬂmauﬂramnanmﬂs@omnmgahMbm®lmamg@b@n@?Ofypes and
20 Processors.
[0040] Processors are not limited by the materials from which it is formed or the
processing mechanisms employed therein. For example, the processors may be comprised
of semiconductor(s) and/or transistors (e.g., clectronic integrated circuits (ICs)).
[0041] In additional embodiments, a variety of devices may make use of the structures,
25 techniques, approaches, modules, and so on described herein. Example device include,
but are not limited to, desktop systems, personal computers, mobile computing devices,
smart phones, personal digital assistants, laptops, and so on. The devices may be
configured with limited functionality (e.g., thin devices) or with robust functionality (e.g.,
thick devices). Thus, a device’s functionality may relate to the device’s software or
30 hardware resources, e.g., processing power, memory (e.g., data storage capability), and so
on.
[0042] Moreover, the local and other computing systems 106, 108 and the network service
102 may be configured to communicate with a variety of different networks. For example,

the networks may include the Internet, a cellular telephone network, a local area network



conbi nati ons of menory (e.g., tangible nenory) may be enpl oyed, such as
random access nenory (RAM, hard di sk nenory, renovable nmedi um nenory,

ext ernal wereoriy37s98d ot her types of conputer-readabl e sPOTAFR0MPEI0A

10[ 0039] GCenerally, the functions described herein can be inplenmented using
software, firmvare, hardware (e.g., fixed logic circuitry), manual
processing or a conbination of these inplenentations. The terns "nodul e,

“functi onald Ay, a widesrvd ﬂe%workwdm)l PAhrblessARMRA ﬂasrleierépg&fa%@dow ahepresent
software, firmaare, hardware, or a conbination of software, firmware, or

har dwar e. lHrangfeandze @noF urshes e neaw kil A mayrbneenticeisd (¢ ineludemultiple
15f unct | onghilotis, Sy Bhfided R sxse%&? oP[RGhAMNERAC dh\BLmBRI 0T B speci f1 ed

t asks when executed oh a processor The program code
may be st oneplempnteiipas eﬁﬂnm@m@dwpm@ensertbe@mbbenmm dee\@ith@es (e.g., one or

nore tangi %ro%@h@éren%@dd&&bg@ The structures, functions, approaches and
t echni ques descri herein may be inplenented on a variety of commerci al

conput i ng [00a3If BIGTE dapivis ag ceampde $yeteyn 200 iR @pich dedsat somjudifd BjsteBr Blbassor s ar e

not |i m te%se%%p B&qgﬁr?tcgrcletgllﬁf S mus%te%hthe ap;%ql?catﬁo%rlqs 1nc?udes Hl ctPQ[r)la t(eY’ 0S I ng
nmechani sns Here exa rocessors onpri sed

of sem conmgcafacre(zo)z vaﬁlch/ddmohzrlmfsnnsﬂnons (e g. eI ectronic integrated

circuits (IO%?%J)F 004 | n addi ti onal enb di rrents ’ra%l eté .of devices may
make use ofl tFERR G ST D8 FEHATRREE © 888?%8@&%“ BE"BY’ "dhd so on
descri bed heetica (GERaimdk apslRutichel 10NnTheloer mbyltselaﬁ e fioto bd taggteednd ten deskt op

systens, personal il.e co dev S, shart ones,
personal di°§Ft Fa%‘ﬁ nétj‘&fﬂf@a“qné it & %ea"ﬁ i@q%%f% Q@G&BR’)?CGE%H ﬁ@ynaae
confi gur ed twntidrd theitdce dath Wiche thﬂtlldnthf&mQtion ih Bivarideyf /8 Jn Memvhytn2r obust
functionality (e.g., thick devi ces) hus, a device's functlonallty may

relate to thihatibipidissocraiy t hsedd IHPH%Hﬁ%FFW%‘aYB%%WF@%h aga fpe (¢85 ocessi ng

power, Nenmpiyadhf) Mat deStdfbds Hb lcddfta $APARIsbiohY In ad@RBnSmPRmch@<] dalor eover ,
the | ocal and other conputing systens 106, 108 and the network service 102

may be Eonflhag i thedrapemaee Bdemay herteediarthemgmey ldi? ¢ bpsgpletcdéa Wor ks.  For
exanpl e, t g gt Wog | klﬁaraabébas@%raféelwebﬂeng 'Ogh, @ cellular telephone

network, a local afea network , e area network (WAN), a wirel ess
net wor k, a {948l Pocetbe ephmeemmtlmgged efm recognifen alganithns 5 userl toeleeler | t he

network 104, etqﬁ?a GOME pQL TR tta%g%d‘cfﬁé%dl%aﬁ ﬁlﬂ%rﬁlaﬂgﬁ %'}Eé‘mcllaﬁé’d NG _Pprovi ded

an overview o e environnent exanpl e | npl enent at1 ons using systens
that may usetddhte tagnfor faondmnthatid@ewndtlorfagt38r Senvironnments are now
descri bed.

[0046] The user may upload the face data 122 (manually or via an automatic procedure) to
the network service 102 so other users may access the face data 122. For example, the
user may permit other users of the network service 102 to identify the additional
information using the face data.
[0047] Upon receiving the face data, the permission module 132 may combine the face
25 data 126 with one or more of a permission control or an identification for the user’s
account for storage in memory 130. Thus, the user may select which other users may
access to the face data 126 by selecting settings for the user’s account.
[0048] In implementations, the face module 128 may include functionality to tag faces
with additional information and/or calculate face data. In this way, the user may tag a face
30 “over-the-cloud” using the web browser 114 to access a webpage supported by the face
module 128. The face data from the now tagged image may then be stored in memory
130.
[0049] Having described how face data may be shared, discovery of face data is now

discussed in conjunction with FIG. 3. As is to be appreciated, the approaches and



[0043] FIG 2 depicts an exanple system 200 in which the |ocal computing
system 106 is used to publish face data 122. As illustrated, the

appl i cat iwo 201378981 udes functionality to tag a face 20PCHuskoiadaoni onal
information. [0044] For exanple, a user nmay enter the nane of a person in a
tag with a graphic user 10interface (GQUJI) in the application 110. The user
may select a face to be tagged and then enter the additional information

that is t0téeﬁma@és%@ﬁb&@mfcbﬁle&@&ﬁvuﬁh@ aRpyite &hpeRedPinTBEndARP ostor € t he
face data and the additional information in a variety of ways in nenory 112

so that it cpaeghicicwithethe prnsoactiseteglidiues. ahdtrichresrtha efcalssqrkgd veh &spaced such
as a tag (g,pgrg 3hetadata) that describes the face data 122 and so on. In
addi ti onal |an enentations, data 15that forms the training i mage 124 may be
stored in 1M9&0InEKD Bydeniets ag gxdmpl¢ sysie W whish tivetifes cempiding syseeng 108 i n a

dat abasga Pga%%sggve'r ﬁc@d&t@gﬂa ‘t%qge 9a19&nﬂlis‘tglg%?gten@§(§ ﬁo@%x&rﬁpﬁ% Q9 image is

t agged, erecognltlona r|t mis o calculate 't ace data for
the face tla,pphcatir,ont]dggl@d' aufbhetleaillmtltansfﬂdhcadafadrmmtonothe netyotkescivine| 10ded as a

et adat at %g% rI' CO%'ICe lggstyﬁﬂjltélhl?% ma Sg SS}?I’IQ: I'SOI’III:ZQ w1tthﬁeelocag ?m%uq{no O%SQJdIlIJ The user

may upl oad ace I’ "an aut oms re) to
t he net wor kIOS&rmplcoetellﬁbeasmdmxhﬂrouumfwmmgya%mg@&shetchberfcamputd]gts@st&ﬂz. For

exanpl e, ermt oth users of t network se 102 to
Ctonti 1y ¢ N0° G PEFOATE R i SR sk adar »TFbgadTGhon

recei ving tieodaticeoftat e tiheinpetbic Sl emomodul e 132 may conbine the face
for the usaiosl 1E0GuriPe: ey AyEar omagnDr g crsol fenhl, P iceitemny sel ect
whi ch ot hemsdawesmm@&a@%e%r é;@nﬁg&ethéaﬁlﬁlcd@d@1%%@ywto&@&1@mﬁylcﬁ&k$&ttI ngs for
the user's account. i npl enentations, the face nodule 128 may

i ncl ude f urReeidaiaAat thy‘ uﬁ% 1% %@Wﬁé&%cw + 1 THERRT CRaapRieS. therBRTiFalGTOH O 4R/ or

cal cul ate fdﬁe@veid%@datmr&éyoﬁsevt@x reqh&@tdaa&{ufﬁwac&ﬁgas%bfeaqﬁlagé)u on
"over-the-cloud" using thé web browser 114 to access webpage supported by

the facé mippaslangthgappfigationgd 6, heye ar%ﬂbmﬁﬂlédtﬂeﬁ/\chg@g@ui tﬁ&kag@ se®y)- t hen be
stored in [REHMH 1ﬁ§£hces[ 204%dn th@é{ﬂh&@co%ﬁﬁﬂg HEEmh oW LRSS W@é ﬂatme be shared,

di scovery of face data Is now di scussed In“conjunction 3. As is
to be appr eeinitsed, medve ldgprayaomesic an dicnéchivruesidabeitl hededuest sdhrect i on

\gi th FIG % i J?Leexh%llcﬁl% Qgt@gmh@g/ﬁ&ﬁ&qg ﬁlfahtyacggss | Th GO dptu'leorﬁﬁy\fh&h t he
ppr oaches, techni que structures that are described with respect to
FIG 3. [OGsayferFheGacdatrelioge sheatheeg@ampitiog syssne DN mhichttieohquekievast her
conputi 79 %é/c% V&M wl1ien the identification matches a user account that is allowed to transfer the face
data, such as by downloading the face data.
[0053] Once the face data is stored in memory 118, the application 116 may use a face
recognition algorithm to obtain face data for the subject image 304, e.g., an in-question
image. The application 116 may identify the additional information when the face data for
25  the subject image matches that of the training image.
Example Procedures
[0054] The following discussion describes procedures that may be implemented utilizing
the previously described systems, techniques, approaches, services, and modules. Aspects
of each of the procedures may be implemented in hardware, firmware, software, or a
30 combination thereof. The procedures are shown as a set of blocks that specify operations
performed by one or more devices (e.g., computing systems) and are not necessarily
limited to the orders shown for performing the operations by the respective blocks. In
portions of the following discussion, reference will be made to the environment 100 of

FIG. 1 and the systems of FIGS. 2 and 3.



5may di scover face data shared by the | ocal conputing system 106. For
exanpl e, the application 116 may automatically transfer face data 126 from
t he net wowl 28ewvo3rgseé 102. The ot her conputing system 108 Poagusad19049011
synchroni ze with the local conmputing system 106 to replicate the face data
wi t hout perform ng tagging on the other conputing system 108. The ot her
conputing system 108 may di scover the face data using a |ink, |ooking-up
10t he | oc at[oo@ﬂ piG. UhRpitRePrédRbde LD 1% v Gee @&chna;ar @:ﬁa thOREH trakifg
application 116 may aﬁ)so automatically discover face data 126 to Whl ch the
user is perRpges @cﬁh@ré@é@@ng EPUBHGTYHICES, aH 80 BNl Actaed i regadsin gdipining

aut omat i callye.qBREKsII! AlRGHAE, kb d BnhS Blact il @b ikadpcess. |0
further exa % application 116 may discover face data in response to
a request €@ |t1@emmef0it1@pm@1ewmeéa®u&aﬁamandrag@n upon 15l aunchi ng the
applicatio 6 £ I S 0 on.
[0052] In @#ﬁ%ﬁ%%?gtﬁﬁ \/\7:1 &MI&{?%& g?lgfé{o%pﬂl'??e% &é%sj%% ﬁtggx%@ggs ers face
dat a, the perlirhtssi sy woddice rex@gnltmyalgco:rrﬂnartcedawml@efmeidatacaICh@mfaassoci at ed
with the reques er m ssi ion tq er.to grant
access. Thaordd &atawforg]e%g)““% g o TR Y 'r%marya{%péesﬁ ttf%@ Barf‘g‘er%ﬁwe ot her
conputing sﬁ&b&mﬂ%wﬁstagged/mmthlctukiet}reeqmesﬁal mﬁ@rmﬁﬁmemeha/tegl Wnaen t he

identificati t hesaus acco IIo dt a r the face
b n | uch @Bl RRR S AR AR IR pbP ufe uN B bRt O PRE B l's [ 3
stored jon mewaheythdtldd a stibject aﬁa;gelﬂceaddkimananlﬁoﬁwlom&eyae frekfigdecogni ti on

algorithmto obtain face ataf ge 3

i n-quest i or‘IHSfaI‘H%\‘ijg1 &f‘ﬂléw%?ﬁg?tﬁeﬁf/ iP5 e “fg(f ?Fﬁbet?cif%f‘imf(&?scf'gﬁs ta?:lg’g‘f f‘*ﬁ?hgﬁ

i nformat i ominken thdracd AGEfoHAt daidly ikaddie usdR) 8Ctxchiphg egdimt GRS ficBat of the
trai ning i mage. Exanpl.e Procedur es [ 0054] The fol I owi ng di scussion

descri bes ;S‘P"Sé‘?—f(i‘lﬂl@§0tt“ﬁ%$e ipggmpsEed npl enented utilizing the previously

descri bed $a(8%/eMRo faeee&dmls%ﬁea,so%pft@sam%sera@@m&% 86). %@nﬁﬁﬂé&l f8. Aspects
of each of the procedures nmay be inplenented In ware, firmare,

sof t warlé, é@cafaore@éh%?%ﬁ 18 monipay b maphie lp@é@@fﬂl&ﬁﬁ@sa lipkeor 8 fdlh 1BEN@Oset Of
bl ocks t hat,3p&gi d}’méf%eﬁétfbc%%taﬁ%&%ﬂ %QY?%%G atioiff nféﬁl\ékf% wef: 9-

conmputing systens are not necess to the orders shown for
per f or m ng defired dgretient ingnke trymplgated eecpeseny tv@ swndﬁ@%shscowerg@m@ndﬂdt he

foll ow ng erence will be made to the environnent 100 of FIG
1 and the %gﬁgﬁl?g)ggnﬁ . 2 and 3. [0055] FIG 4 depicts a procedure 400

i n which f&Wésidahafaendhtais slbatda bttt 0F)olmen impddnenagon, fegless daga is blerald anong
((:glmc))g:(l 82)5 aa&y%ﬂromza%o& ?%Prgacﬁpaloc% ilafeFotrr%)éa}nﬁgcg?lge other%oﬁlr ﬁ@' g%ﬂil Imgge
formation, 188 qay sjzﬂabronﬁemmhfa vstelﬁ&ieﬁﬂ&delOdthMﬂﬁrﬁerﬁmelimﬂha@gedatamiym on.

5[ 0056] Face data is als bt |nedfromt e tr es (blo 404) .
o oo SRk S RGP S R Re s e o  foP SR SRRos

det er m ne fliacterdabdples Wik das tHadCves @€ hiDExedplad mal B alitb@aticaBly Ni Nng | mage 124.
The face dat a, ma 8rtgvﬁresent C{am al ch acteri stics.of the face that was

t agged and SYoIot & 4ar ¢ d@)ﬁé?nt?‘i’if) brPERT O PHPEHE YHED The additi onal
i nfor matsi onposBly TREf8SSOL] BURG, aMottR pubRshbaeea fakvarksusitelhadk aagn the face

data Examples include automatically providing the face data 122 upon an occurrence of an
event or manually uploading the face data via a webpage for the network service 102. For
example, face data may be published when a user adds a contact to the user’s address
book.
30  [0060] The face data is combined with one or more of an identification for a user account
or a permission control (block 414). For example, the permission module 132 may
include an identification of a user account that published the face data. In further

implementations, the network service 102 may combine a permission control with the face

data.
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10mat ches that of a subject inmage the additional information may be
identified. For instance, the additional data may be included as netadata

t hat descwDbes/w3h®sf ace data. In this way, the face dat acfrars2atm®49onni ni ng
imge is used as an exenpl ar against which face data for a subject inmage is
conpared. [0057] The face data is stored so that it is discoverable (block
406) . For instance, the 15 location of the face data in nenory 112 may be

i ndi cated g9 mPone lomo%en@eohﬁmn% arl QeRRatRh Mn%s@ﬂ'@@dﬂnﬁﬁﬁ!} Bo rebﬂ@edf ace
data is stored in a well-defined i ocation in menory | I-defi ned

| ocati on naythise ifpntfientigaobin swexnt Br agsa o/hg l%ltearﬁwareé byahesfe%w@fae(aloelsu ng a
standard mgj @0 @9{ Sy ipleaﬁlg nét@voﬁpsedl&oﬁﬁ]mapaﬂ0®%%erqg¥a§e 0§er%Bﬁtf€ﬁ de ! ock

408). In an inplenentation, the face data i s shared
synchr oni za@qr@rfacapipiaoétﬁe pmvmkewmje theperneissagnpnedulg h3é! rmyrrepla@dhq)ut i ng

system %08 O AEY0 %Wr%ﬂé %c%omtmh%n%h lﬁ&ﬁgﬁ%& alc ﬁ.lgtfopﬁle uler TRIZRL Y 112 so

the face data nay be replicated in nenor pertormng training
on the otheﬂH®GMQUqugﬁEyQM@n1108 In other exanples face data that serves

as an exe 40%5] fms%me e %uélmmitt Itfi‘ea rlle!t%%rﬁ%gl%g:%%%%m?s ac%erla §10rl1J ?_oéﬁro?wgﬁ the a contact

or logs on'toa conp Sy 3t'e my a so be
publ i shed Cﬁdtedaﬂa(ﬂblm:rM8$él’hblpeen1@sbd)10@htrdﬂlﬁc)ludd§)parmfp$s&81 wcpmksme saut omatically

provi ding the face on_an accurren n manual | y
PP ng bASEEE GiEouf or MBS FrE b B Sl Too. oy
exanpl ey f deribat sdoredhc e datbké Saeidiswive ovotablis aisc@ddsofdacedbfadied ist 0 t he
user's address. boo 060] .The face data is conbined with one or nore of

0
an identif@@ﬁ %ﬂ3€6¥m§h dit¥sGfit or a pernmission control (block 414).

For exanpl ¢o631NBIRSIddpiss laProcometl 560 ihIdidicd daed ivldRcAarell dER pbilakd on of a
user account that published the face data, In further inplenentations, the

net wor k ser(f B8y bposedif caupislioievith the ppareashesnteelyiques prdprodsdigd09 ace dat a.

[0061] In QREriftd WM RsREDBGIGRNtS, an identification for an user account
may be replaced with an identification of an account for a user who is

repr eseit ed008Yl AHetaik eeraeg i cruskdolcompay an [spti@satipg fos 2 updi acqeErtipiike ser vi ce
102 may al lp%l 1dﬁse§ reEs@ont @16@12 ysr Fglo&‘éﬁlﬁll t‘H@ pérﬁﬁss%ﬁ%odﬁleflgﬁﬂlagat a. In the

previ ous exanpl e, ern155|on nodul e repl ace the 5Sidentification
for one ac@@mmre@ntdhnt isafieieassdctatagarithothe tﬁﬂu@hwa e pentissfayrexpiggsiange p who is

represent e%g&%ss‘i&%oﬂﬁ&%ﬂﬁ‘é AAce 400G dsﬂm%,]’ ﬂl%ﬁgﬂ%ﬁ?s% Ddde 3tb2 8/@1%1%

servi ce conbines a perm ssion control ace ata The
pernissiont@ﬂmﬁﬁmmkwmﬁﬁhuﬁesﬁpémwﬂs@hdwrexpmesmpbd@hsegﬂawcﬁudﬂm@mnm t he

igggggilggr gPoreg%aﬁ IQeISd&g (@ﬁp% dQ%lEQe face data. Having

ce“dat & I's di scoverabl e, discovery of
face data fdvas] Fse datais dlscovered that the user is permltted access (block 504). An

application from which a request is received, for instance, is permitted access when the
identification is allowed by the permission expression. Thus, a user may check the
network service 102 to see what face data the user is permitted to access. In this way, the
25 user may avoid training additional computing systems.
[0066] In one or more embodiments, the face data is transferred (block 508). For instance,
face data may be transferred to the other computing system such that the application 116
may identify faces in subject images without performing training on the other computing
system 108. In the previous instance, the other computing system 108 and the network
30 service 102 may interact to transfer the face data upon the occurrence of an event (e.g.,
logging-in, adding a contact, at start-up), at a predetermined time interval, and so on.
[0067] A name of a person included in a tag is identified (block 508) when face data for a
subject image matches face data for a training image tagged with the name of the person.

For instance, the name “Bob Smith” is identified when face data for a subject image

11



avai l able to be shared is now di scussed. [0063] FIG 5 depicts a procedure
500 in which face data is discovered. The procedure 500 nay be used in

conj unct WO 20i iWd37808e appr oaches, techni ques and proceduPe€eTABR01GAsWNT bed
with respect to FIG 4. 15[0064] A network service is caused to conpare an
identification for a user account with a perm ssion expression (block 502).
For exanple, the perm ssion nodule 132 nay conpare an identification

associ at ed ykdhBs faBeadi£f4aSh Bt éiniafpﬁemss%%@@wﬁ% Rfs @8:58E.0Thik thai pR&lifM SSi on
control for the face data. For instance, the perm ssion nodule 132 may
check to sdasigl fecgagnitigewighont keyinigdn trag SseMATE SKFER of REWPKFE®Ee i s i ncl uded
in a group o ) : l,ead) the
face data f%"é?f“f@%%%‘a%{%@a el B e ¢ oS By PR 1 e
access (bl dwkingludy a paticdppicrseatd onfifdrmaehiighpichobaSmidy aed so foghr ecei ved, for
instance, i§.PRLghtted access when the identification is allowed by the
perm ssion—expressi on. Thus, a user may check the network service 102 to
see what f #Wesldatthoughehcugemtipshgsdreen desated m lacgregsspedific tohitmetmeay, t he 25user
may avoi d training, addjtiqnal .comput i syste 066] .l n ope .or .nore
erbod nent SRR fsR By 0 AT LR PR bR Pinsh RO F ace
dat a may bepiichdsisdl@ms éschot neckdserilgtlineted cothp spicciily fsyatemastadbsctibat t he
applicatio 16 may i.dentify faces in subject i s Wt hout perform ng
FPhi i ng oePe e SRR b St EafBh e P PR EtrBRE e Rt e. "Phe
ot her cionputimgl isysitiesn 108 and t he network 30service 102 may interact to
transfer the face data upon the occurrence of an event (e.g., |ogging-in,
adding a contact, at start-up), at a predetermined tinme interval, and so
on. [0067] A nanme of a person included in a tag is identified (block 508)
when face data for a subject inmage matches face data for a training image
tagged wth the nanme of the person. For instance, the nane "Bob Smth" is
identified when face data for a subject imge matches face data in which
Bob Smith's face is tagged with his name. This may permt faci al
recognition without having to train a conputing systemor network service
performng the recognition. Further, the face data may be used to | ocate
subj ect images that include a particular person (e.g., find pictures of Bob
Smth) and so forth. 5Conclusion [0068] Although the invention has been
described in | anguage specific to structural features and/or nethodol ogi cal
acts, it is to be understood that the invention defined in the appended
clainms is not necessarily limted to the specific features or acts
described. Rather, the specific features and acts are disclosed as exanple
forms of inplenmenting the 10clainmed i nvention. CLAINMS
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What is clainmed is: 1. A conputer-inplenented nmethod conpri sing:
publishing face data on a network service, the face data being associated
with a S5uwenonaseest and is usable to identify a personpPohagasdoiondsmif aci al
characteristic for a face represented by the face data; and

controlling access to the face data with a perm ssion expression that
specifies which users are permtted to access the face data to identify the
person. 2. A conputer-inplenmented neghefivds described in claim1, further
conprising 1l0associating an identificatron for the user account with the
face data tWhatdetimedisa user who published the face data. 3. A

conput er - i ppl e,nﬁ%f*@?@pmgn&?egqﬁé@éﬁ’g‘gﬁgiﬁ%‘d aim2, further conprising

replacing the identrfication for t er account with an identification of
a user account pelishihngfageddoon r epwetkentveny, thy fachdath heoeg asporiafedawith a

conput e r5 - [Epér g%ﬂﬁteaqd qge&sgﬁgtoqa%ilqg)i% éé:srgo%;joagéa 0(1;1I aafiaallel%aar%glﬁs%-k @or%c%h users of

the network service are grante o0 the fac ata is controll ed based
on a per m seirapntekipyr s Sicodatgietndaccor dance with the user account for the
person represente t hod as

vy the face. . A conputer-i | enent ed .
Recoribod | n o ififtoltihe biSsd @R face ol CRTRENER RR BT SReTF: Moo’ gat a,
from t he pemhsbrusérepregsanitteditolnycesdibe faae data thidentZPdeipessponds to the face

data. 6. A conputer-j | ement ed thod as, described.in claim.l, further
Corart st ng st o R P R L e P PR Kl et P Bal s ot 7.
A conpuber aisspheiemtieshtinedtia dorate whesatone dith theath@l ditalo idshefyeiwertWie f ace

data is accessib y an application on a client conputing system on behal f
of a user. p?@@h%@%%’iﬁ?@?‘-i nmpl enent ed et hod as described in claimi1,

further conpri ShnGmbaBAnIdthde:diiieh RSk Y8RribeY id cRURDeRHhéTBEBriflNg Mat chi ng
face data for the subject image to the face data on the network service.
9. A conput &Placs) temidpittElatinnfhode axr awsprtivBdaniidendfiegtion 8f 2 Wierepnt fore
identifyinge person represented by the face.

15 4. A computer-implemented method as described in claim 3, wherein which users of
the network service are granted access to the face data is controlled based on a permission
expression set accordance with the user account for the person represented by the face.

5. A computer-implemented method as described in claim 1, further comprising
accepting supplemental face data, from the person represented by the face, that

20 corresponds to the face data.

6. A computer-implemented method as described in claim 1, further comprising
storing the face data in association with the user account.

7. A computer-implemented method as described in claim 1, wherein the face data is
accessible by an application on a client computing system on behalf of a user.

25 8. A computer-implemented method as described in claim 1, further comprising
identifying the person in a subject image by matching face data for the subject image to
the face data on the network service.

9. A computer-implemented method as described in claim 8, wherein the identifying
is performed without training the network service.

30 10. A computer-implemented method as described in claim 8, wherein the identifying
is performed by the network service.

11. A computer-implemented method as described in claim 1, wherein the face data

mathematically represents the facial characteristic.
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is performed without training the network service. 3010. A

conput er-i npl enented net hod as described in claim8, wherein the

i denti fyiwQ 208/q3e8060r med by the network service. 11. A cecpdiSertvionplenent ed
met hod as described in claim1, wherein the face data mathematically
represents the facial characteristic. W) 2011/037805PCT/ US2010/ 049011 12.
A conputer-inpl emented nethod as described in claiml, wherein the face

data i s denbvedAfHRARLEARN MR Endth d’é'd@é}knbéﬂaﬁ%ﬁdnﬁ qggﬁéﬂelm&ﬁefra&mata is
identification (I D) associated with the person. 13. A conputer-inplenented

met hod as dedvedifioationeryr 8105 tainipg inggey @pgrdiith anpdaeifegsion S8 agneiasd more of :

a nane of the pessQn, or an electronic mail address associated with the
person. 14. A conputer-inplenented nethod as described in claim1, wherein
t he net wor K3 ser dicomputonisrrilenesnted maskddzds dasstigst ik chigm 2. cehereipthe 1D

5 comprises one or more of:
a name of the person, or
an electronic mail address associated with the person.
14. A computer-implemented method as described in claim 1, wherein the network
service comprises a social network service.
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