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(57) Abstract: A method for determining an orientation of m image in-
cludes generating first image data using a device, determining a user
facial orientation, relative to the device, determining an orientation
parameter based on the determined user facial orientation, and storing a
first data file including the first image data and the determined orienta-
tion parameter, A device includes a easing having: first and second op-
posing surfaces, a first camera disposed on the first surface, a second
camera disposed on the second surface, and a processor. The processor
is to generate first image data using the first camera, generate second
image data using the second camera., determine a user facial orienta-
tion based on the second image data, determining an orientation para-
meter for die first image data based on the user facial orientation, and
store a first data file including the first Image data and the orientation
parameter.
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DETERMINING THE ORIENTATHON OF IMAGE DATA BASED ON

{0601] The disclused subpect matter refales genarally © computing svstoms and, more

particularly, to determining the odentation of image data based on user facial position.

BACKGROUND OF THE DISCLOSURE

{02] Handbeld computing devivces, such as mobile phones and tablets typically
control the onemtation of the data displayed o8 8 soreen of the device based upon how a8 we
is holding the device. An origmation sensor in the device measuares e position of the device
selative fo the earth and changes the display ortentation in reaponse 1o the wser rotating the
device. In general, the ovientstion sensor may be implemented using & virteal sensor that
recetves indbrmation Hom & physicel sensor {eg., scoelsrometer datgd and uses that

information o determing the posttion of the device.  The orientsion sensor typrosily

determines the position of the device in g plane essentially perpendicular o the earth’s

surface (e, a vertiodd plane). Consider 2 wmobile devive haviong 2 penerally rectangular shape
with fong and short axes. I the user s holding the device such that the long axis is peneraily

porpesdicudar to the carth, the display eriontadion 1 set o portesit mode. I the user rotaies
the device such that the long sxis 15 ovionteted geverally paraliel 1o the eenth (e, holds the
devive sidewavs), the otlentation sensor detechy the changed position and sonatically
changes the display orientation so that the data is displaved o landscape mode. This process
15 commnonty referrad to a8 gute-rodate mode,

{063] When 2 nser uses the device in a carera mode, the default onentation of the

image data {picture of viden) i assunved to be the smne orieatation as the device. However,

1 many cases, when atterapting 1o use the devicy in comera maods, the devics is held in non-
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standard positions.  For example, the user may hold the device in g position above the suljea

of the picture and looking dowrward. The gocumoy of the ado-votate mode for defermining

the actual orientation of the device depends on bow the deviey is being held by the nser

A

Because the earth is used as @ refrence, the ortentation s determingd in s plane essentially

perpendivular o the eanth. ¥ the user holds the deviee in 2 plane that is substaatially parafiel

to the sanh, the oventgtion sensor hes difficulty deternduing the ovienttion or sensing

changes in the orfentetion.  As a result, the assumed oriemation for the pictre may be

BRIEF DESCRIPTION OF THE DRAWINGS

X

{0B0S] The disclosure may be understead by refirence to the following deseaption
taken in conjunction with the sccompanying drasings, 1 which like reference numerals

scendify ke elements, and in whick:

{0806 Figuve 1 is & simplified block diagram of 8 device inghuding 3 compuling

~

system configursd fo determing the orisation of a picture based on user facial position,

aceording t© some embodimens;
{0607 Frgures 2 and 3 ave fow diagrams of methods for deferminimg the onestation
of invage data bazed on user facial position, according 1o swne smbodiments; and

{00R8] Figoves 46 are dipgrams of the devics of Fupwe 1 tHusirating bow the

erigntation of the image dats mey be deternuned based on how the user positions and views

the device when capturing image data, according to some embodiments.

{009 While the subject matter disclosed bereln i3 susceptible 1o vaniows

madifications and alternative forms, speoific embodunents thereo! have besn shown by way
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- undersiood,

,:3,

of example in the drawings and arc herein descnbed in detail. I should §

howewer, that the desoription hevein of speaific srobodinengs 15 ot intended 10 be Hmiting

bui on the contrary, the intention is to cover all wodiications, squivalents, and slternatives

“

falling within the scope of the tvention ax defined by the appended clatms.

=

LS S Yarious Hustraive embodiments of the disclosure are desenbed b
I the tnterest of olartiy, not oll fearures of an sotual implementation are deseribed o this
spesification. o will of course be appreciated that in the development of any such actua
embodiment, numerous implementation-specific decisions must e made © achigve the
developers” specifie goals, sueh an compliance with system-related and business-related

copstraints, which will vary from one implementation 0 asother. Moreover, 1 will be

appreciated that such a development effors might be complex and time-consuming, but would

of this disclosure.

{0501 1} The present subject matter will now be desceribed with reference

attached figurss. Various structures, systaans and devicss are schomutically dopictad in the
drawings for purposes of explanation only and s as 1o not obsonre the presem disclosure
with detals that ave well known o those skilled i the art. Nevertbeless, the aftached
drawings are inchuded to desonbee and explaty Hlustrative exampdes of the present discloswre.
The words and phrases used hevein should be understood and intorpreted © have a meaning
consistent with the understanding of those wonds and phrases by those skilled n the relevant
art. Mo spocial defimuon of a tenm or phrase, Je, 8 defimbion that is different from the
ordinary and customary meaning as understond by those skilled v the art, 15 wotended fo be

smplied by conststent wsage of the term or phrase heren. To the exient that a ferm or phrase

E
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is intended {0 bave o special meaning, L, 8 meaning other than that understood by skilled

ariisang, such a special definttion will be expressly sot forth e the specifioation 1o 8 defig-

phrase.
LLETE Figures I8 lustrate  exanypde  technigues  for  deterwmining  the

arigntaticn of image dats based on user facial position.  Engploving weer Golal position 1o

paton

determing the oviemiation of the image data inoreases the scowacy of the on
detenmination as compared 1o using the determinad orientation of the device, especially when

sm;iimv i greater user

the device 1s being beld in & plane parallel 1o the Rarth, the
satisfaction.

{36013} Figure 1 iz a block disgram of 8 device 100 icloding & computing
svateny 103, The computing svstens 1 inchudes 3 processor 1HE 8 memory 115, 1 display

120, and a battery 135 to provide power for the computing svstem 1050 The memory 13

may be a volatile mentory (g, DE $3, & non-volatiie memary {og., ROM, flash

semary, e, or some combination thereofl In some ambodiments, the device 10 way be g
conpnumications device, such as 3 mobile phone, and the computing system may include a
panscatver 130 for transmitting and receiving signaly vig an mtenng 135 The transcebver
130 may inclade multiple radios for commudenting sceording o differest radio access
technotogies, such as Wb or cellular. An ortentation sensor 140 {a.g. an accelerometer,
magnetonseter, mevsury switch, gyrozcope, compasy, of some combination thereof) may be
provided o messure the posttion of the device 100 relative to o physical refrence paint or
surfhce. The orentation sensar 190 may be a physical sensor or 2 vivtual sensor that recebves
data from p physical sensor and processes that data o determine the position of the device
1090, The device 100 inchudes a front Boiog camera 143 disposed on the same surface of the

device 130 as the display 120 and & rear facing camera 150 dispossed on an oppostie surface
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af the device 100, The device 1 includes an outer casing 1535 that supports the display 120
and surrounds the active compotents of the computing system 1S and provides outer

Caoes with the device 100

surfaces along which 8 wser i

G 4} The provessor §HE may execute instructions stored in the memory 1S

and store information i the memory TS, such a5 the results of the exscuted mstrustions.
The processor 110 controls the display 120 and may recetve gser input from the display 120
for embodiments where the display 130048 8 tonch soreen. Some embodimenis of the
processor 1Y the memory 1S, and the cameras 145, 130 may be configured 1o perform

portions of the method 200 shown i Figure 3. For example, the processor 110 may execube

an application that may be a porton of the oporating svstem fr the computing system 165

determine the orentation of image data collected using one of the cameras 145, 154

Although a single processor FHY s Hostrated, in soone embodinments, the processor 110 may

inchude madtiple distributed processors,

{0801 5] In various ewbasfinents, the device 100 may be embodied in handbeld
or wearable device, such as 3 kaptop computer, & handheld compater, & tablet computer, &
mobile devive, 8 telephone, 8 personal data assistant UPBA™ Y 2 music plaver, a game device,
a device attachsd to & user {g., & smart watch or glagees), and the like. To the extent cortadn
examyde asponts of the device 100 are not desoribed heveln, such example aspocts may o
wmay not be included in various embodiments without Bmiting the apirit and scope of the
embodients of the present application as would be understood by one of skill in the art

ERLETE 8% Figure & i3 ¢ fow disgram of an llustrative method 304 for
determyining the onestation of image date based on user factal position, in acoordance with

some enwvbodiments. In mathod block 205, image dats 18 genersted using the rear facing

camerg 13 For example, the rear facing camuera 130 in the device 108 may be emploved to

cotlect sl image data or video data, referred to gepencally a3 image data. Iy methad block
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THY @ user factal crientation relative to the device TO0 i determined.  An exemplary
fechigue for Wentifying the user facidd orismation using image data collected from the fom
facing camery 1435 15 described n greater detat] below in reference to Figures 3-3, Tn method
block 213, an ortentation parameter ts detormined based on the wer factal ortentation. The
oripptation paramsster penorslly identifies the orlentstion of the image dats.  In one

enbodiment, i the tmage data is 8 gnd of dade armnged irows and eolumng, the oneatation

parametey specifies the ordentation of the rows and columms. o a specific example, the
posttons in the grid comesponding 1o row 7 and column *07 may be speotfied by the

srientation parameter fe.g., both the row U and colamn 07 identifiers can be selected from

the top, botom, 1ef, or sight side od

ros of the fmage deta grid), In ancther embodinent, the

origntation parameter may speciy an amount of rotation associated with & refergnce position

n the grd of tmage data. o method Blook 220 & data Sle including the tmage dats and the

determined onentation parameter is sored. B some embodiments, the determined onientstion

. on

fy the op odge of the image daty 30 that when the mmage date s

paraneler may a
subsequently displaved (Lo, on the device T or on another device), the wrientation of the

image deta is correct relative to the user facial oriestation when the tnage data was collected.

j0aR1 T} Figure 3 is a How dingran of an ifhastpative method 300 fu

detenmining the uses saits, In method
Block 305, image daty 3y gonerated using the font Doing camers 15 This image data may
inchade an image of the user, since the user typivally views the display 120 when initiating
the generation of the vage data from the rear tacing camery 130 (see msthad blogk 208}
The collection of the tugge data from the front fhoing camens TS may ooour responsive 1o
the nser acthvating the camera by inferfacing with the display 120 or by the wser activating

anpther button on the device HW 1o collest the image dats nsing the rear faving camers 1584

The collection of the image data from both cameras 145, 130 may ocour at the same Ume or
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seqprentially. For example, the cameras 143, 158 and the processar IO may suppon
concprrent image data oollection. Otherwise, the nage data Tor the desired tmage may be

codlected using the rear facing camerg 130, and as soon a3 the processor 11 s available, the
data may be colfected from the front facing camera 145
LLEEE 3 Figures 4 snd 3 (Hustrates & diagram of the deviee 100 as it may be
employved 1o capture image data. The rear facing camers 143 s divectad at g subject 00, 1n
the Hustrated example, S deviee 100 1s being held in a plane thay is genevally paraliel o the
Earth, such that the orlentation sensor 140 has difficully defermining the position of the
device 100 relative o the weer. Although the subjest 400 15 (Hastrated as baing 1n from of the

device 100 in Figwre 4, 1t is actually disposed below the device 100, as Hluwstrated in the side

vigw of Figure 8. When the wser activates the camera 1530, first image data 403 15 collected

n,

and possibly displayed oo the display 128 Second ymage dats 410 ix collected using the rey
facing camera 13 &t the same toe as or shortdy after collecting the st image data 405,
{06019 The second bmsge data 410 includes an image of the user that was
viewing the display 120 when the frst image data 403 was collected. Generally, the second
image data 410 iy tfemporary data that 8 not saved or displaved. Retuoning to Figure 3, the
proessor 110 wvaluatss the second image dats to detsrmine a refersnce edpe 418 in msthed

blogk 3100 T one examsple, the reforence edge idemifies the “p” edge of the sevond mage

data A1) psing a factal feature wentification fechmgque, OF course, other references such as

o

the boftom or side edges of the display mav alse be used ¥ desired.  Varipus technigues for
recognizing fectal foatures tn image data are koown 11 the art and ave not desenbed w detad
freretn. o general, the eves, nose, ovebrows, o some combination thereol may be ased 1o
determive the presence of 8 face and ity onontation relative fo the display 1200 For example,

umage vecognition may be ased fo wdentdy the eves. A line extonding befween the eves

defines a horizontal refirence relative to the user.  The evebrows of nose may also be
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detected o sllow & vertizal refwrence Hne perpendicudar to the horzontal refsrence How o be
drawn. The “top” edge is dotermnined be the edge that is intersected by the vertical ling fn a

ivection from the eves foward the evebrows or i & divection from the nose toward the eyes.

The sdge intersected by the vertical reference bne is designated as the reforence sdge 413
jO00TH Iy method Boek 313, the processor THY imposes the refrence edge

415 on the first image data S8 taken nstng the renr Bding camers 130, desiunnied @

reference edge 4187 The orientation parameter determined in method Mook 215 ideatifies

the reference adge 41587 as the top edue of the second image data 403
LIS ¥ Figure & ilhustrates the device 108 @8 1t way b beld i & differem

position. Beosuse the reference edge 415 15 identified using the seoond image data 410 based

on the facial onestation of the user and then imposed on the fivst image data 403 ax the
seference edge 4157, the “op™ edge can stll be readily identified.

{0803 Emploving  wser fecial  orlemtation  data when  determining  the

orfcatation of image daty increases the sccurey of the defornination sad mitigates the
problems associated with aconrste position deternination ansing from the plane in which the
device 100 s heing held,

JOa023] In sonse smbodiments, certsin aspects of the techniques desoribed
above may mplomested by one o more processors of 8 processing systom exsouting
software. The methods 280, 300 descnbed herein may be implemented by execpiing
software on a computing device, such a3 the procsaser 110 of Figwre 1, however, such
methods are oot sbstract in that they inygwove the operaBion of the devios HHY aud the user's
experience when operating the device 100, Pror to saecution, the solftware mstractions may
be transforred from the pon-transitory computer readable storage medium to 8 memeory, such

-

as the mumory 115 of Flguee L
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o2 4 The sofiware may include oo or more seis of exccutable nstructions
stoved o otherwise fangibly cwbodicd on 8 nondrgnsiiony computer rendable storgge
medivn, The software can inclonde the instroctions and certain data that, when exeouted by
orE OF move processovs, manipulate the one or more processors 1o perform one oF more
aspects of the technigues desoribed sbove. The now-transitory computer readable storage
medinm can inclade, for example, a mogeeiic or optisel disk storsge device, solid state

as Flash momory, @ cache, random acoess nanory (RAM) or othey non-

volatile memory device or deviees, and the fike. The executable instructions stored on the

pom-transitory cognputer readulde storage madium may b in sourve sode, assembly Languanes
code, object oode, or other instruction format that s imterpreted or othersdse executable by
QNS O MOFS PIOCERSONs.,

LU e A computer readable storage medium may include any stowage medium,
of combingtinn of storsge medie, socessible by s computer system during use to provide

matructions anddor data to the computer sestem. Such storage media can inchude, but Is ot

Himsited to, opticel media {e g, compaet dist {CD}, digital versatile dise (BVD), Ble-Ray dise),

5

snetic media fe.g, Toppy dise , magostic tape, or magnetic hard drivel, volatile memory

{eg., random scoews memory {(RAM) or cschsl nonwvolatite memory {eg. readeoaly

memary (ROMY or Flash memory), or mivroslectiomechantenl systomns (MEMS bhased
storage media, The computer readable storage meduy may be embadded o the computing

oy KAM or ROMY fovedly attached fo the computing syvstem {eg., a

magaetic hard drve), removably attsched to the computing svstem {e.g., an optical disc or

Lintversal Sertal Bus (USHMbased Flash memory), or coupled (o the computer system via a

wired or wiveless network {e.g., network socessible stovage (NAS)
{98026} A nuwthod for determimng s oneatation of an vmage inchudes

generating first image data using 8 device, determining 2 aser faoial oreniation relative to the
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device, determining an orientation parameter based on the determined wser faolal oripntation,
and storing @ first dats file tnchuding the Rest fmage daty and the deterndaed orfentation

faramater.

jHE3 Ty A devive includes a casing having fost and second pppostng surfaces, &
first camera disposed on the fng surfsce, 8 second camera disposed on the second surface,

and # provessor. The processor is (0 geoerate first inage daty using the first camery, generate

secord image date using the second camera, determine @ user facial ovlendation based on the

second tvage data, determining sn orientation parameter for the first image data based o the

wser faoial onemtaton, and store g first date fle including the fiyt iage data and the
Oriontation parsIneler,

{80281 The particedar embodiments disclosed sbove are Hlustrative only, and

11 the art heving the benefit of the eachings heretn, For example, the provess steps sot farth

above may be paformed in g dfforent order. Furthermore, no linntations gee intended to the

Jetals of constroction o design berein shown, other than as desoribed in the olaims below. Rt

is therefors evident that the particelay embodiments disclosed above may be altered or modi-

fied and all such varistions e considsesd within the seope of the disclosure. Note that the
pse of ferms, such as “fvs,” “second,” “durd” o “fourth™ 1o desoribe various processes of

structures b this specification and in the attached colaims 13 oudy used as 3 shorthand reference

to such stepsfstuctures and does not necossanily bmply that such stepsfstrocfures are
performedifonued o due codered soquense. OF course, depending upon the exact claim
fanguage, an ordeved sequence of such processes may o may not be reguired. Accordingly,

the protection sought herein 15 as set forth o the claims below,
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WHAT I8 CLAIMED:

3 A& method for determining an ovientation of an lmage, comprising

genorating {first image data nsing a devies;

detenmining 8 wser Faoial oricatmtion relative to the deviesy

detenmining an orlentation parameter based on the determined user facigd
orientation; and

storng & frst data Ble including the Hmt image dats and e detepmined

Orientaion parameter.

2 The method of olaim 1, wherein the device comprises & firg camers positioned
on 8 first surfaese of the dovice and 8 second camerg positioned on & second surface of the

Jdesdcs other than the frst surfhce, and the wethod fosther comprises:
generaiing the et image data using the Hrst camerg;
generating second Inags dats nsing the sscond canirs; and

determinbog the vser fctal ortentation hased on the second iraage data,

3 The method of claim 3, wheren determining the user facial orentation
comprses idemtifving 8 foial feature 1w the second image dats.
4, The method of clavm 3, wherein identifving the fHroal fealure comprises

wontdving &t least one of an eye onentation, & nose oneniation, or an evebrow orentation.
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3 The mothod of claim 3, whereln determiniog the wser facial orientation

COMPEISEs:

identifving s first edge in the sepond Image data based o the facial feature; and

determuning & second edge in the first boage dats convesponding 1o the fiest edge,

B, The method of dlaim 3, whereln the fest edge comprises # first top wdge of the

second image data, and the second edge comprises 3 seoond top odie of the first image data

The methund of claim 1, wherein the orientation parameter whentifies 8 top adee

of the frstimage data

8. The mathod of elain 1, wherein the first inage dats compeises sill image data,
Q. The method of claim {, whiran the first image data comprizes video data,
Hy A method for detormumng an onentabion of an image, comprising:

generating frst image data using & st camera in 3 devios;

generating second image data using a second camera in the device responsive to
generating the Hrst image data

identifyving a reforence adge in the second image data, the reference edge mdicating an

orientation of the sceond image datg; and
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deferndning an onsation parsnweter for the first image data based on the reference

sdges and

identifving & top edge in the st

11 The method of claim 10 further comprising

bnage dats corresponding to the reforsnce edge.

12, The method of dlaim 11, whereln the onentation parameter identifies the tp

R

edge 1 the Hrst image data
3 A device, comprising

& vasing haviag fivst and second opposing swriaves
3 first camers disposed on the first swfaog;

A sevomt camers disposed on the second swrface; and

& progessar 1o generste fivst image date ostog the fivst camera, generate second image

cata using the secomd camera, defermine 3 user facial cotentation based on the

second image data, detsrmining sn onentafion parsmetor for the st image

w3

data bassd on the user facisl orlemation, and store a first data Sle inchuding the

firsd troage data and the onentation pargmeter,

4 The devios of claim 13, wherain the processor 1s 0 determine the user faciad

erigntation by identifving a facial foature fn the secoud image dats.

~

15 The device of clainy 14, wheroin the fhorad featioe conprises a¢ feast one of an

e¥e ftiﬂuh“ a nose featwe, O &1 eF ehrow feature,



WO 2016/192062 PCT/CN2015/080714
14

113 The device of olaim 14, whergin the processor 13 1o deterndng the aser facigl

ovigntation by identifviog a vl edge fn the second tmage dat based on the facial feature and

determining & second edge in the first image data correspomding 1o the frst edge, whersin the

origaiation parameter identifies the second edge.

17 The device of clabm 16, wherein the first edge comprises & Hrst top edye of the

second image daty, and the second edge comprises a second top edee of the first image data.

18, The dovice of claim 1Y, wherein the orientation parameter identifies a top edge

of the {irst image data.

19, The devics of olamm 13, wheretn the first inage data comprises stll inage data,

20 Thedevice of claim 13, wherein the frst iovape data comprises video data
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