1 An Attachnent for a Personal Conmunication Device The present
invention relates to an attachnment for a personal conmunication device
(PCD), suwb2as/m@8T0bi | e phone, personal digital assistarcT@B20tieoi7port abl e
5 personal conputer. The invention also relates to a conbination of an
attachnment and a PCD. In recent years, there has been a nmassive
growth in the use of PCDs as such deVi ces have becone |ighter, cheaper and
Wi th greater processing power and battery 10 life. The functionality of
such devi ces has aAsattachneas futa PEsoafl CUiRmasication DRyvaep! e, typically

i ncorporate features beyond naking tel ephone calls and sendi ng SM5
nmessages, such as nusic and video playback, ganes and interne browsing.

Anot her typi eat e A PCD i S t o puil t-in canera.. The use of
such caner asefﬁllgsJ lgs%g%\jlel eﬁtfrlll)cl?é‘gg?snécfﬁﬁ giglﬁﬁﬁcrn? Rer ?dldhgerrﬁlflgn]fﬂé’nl imted

t echni caevispdBCD)c aichoas aaholife phate, parsenalsdigitileyssiame ot ep@dpdrabke used
for sinple snapshots ly. . The invention provides an attachnent for a
pers nalpe@%ﬂﬁﬁf"’@&fqr'o%ﬂﬁé‘we@%o%BH%F‘?l%tF‘hE? oombiRatRINgf amatiachwenitandg a

caner a, pdyrg attachnent conprising an optical device arranged to be

det achably nmountable to the main body in a fixed relationship 20with
respect to the lens of the canmera, the optical device being arranged to

reflect light into, the lens frqma panoramc field of view The
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versatility 1 n taking photographs than was possible hitherto wth a
typical feature of a PCD is that of a built-in camera. The use of such cameras has

proved increasingly popular. However, due to the limited technical specifications of

15 such cameras, they have tended to be used for simple snapshots only.

The invention provides an attachment for a personal communication device
comprising a main body incorporating a camera, the attachment comprising an optical
device arranged to be detachably mountable to the main body in a fixed relationship

20  with respect to the lens of the camera, the optical device being arranged to reflect light

into the lens from a panoramic field of view.

The invention further provides a combination of a personal communication

device having a main body incorporating a camera with an attachment, the attachment

25 comprising an optical device arranged to be detachably mountable to the main body in a
fixed relationship with respect to the lens of the camera, the optical device being

arranged to reflect light into the lens from a panoramic field of view.

The provision of detachable optical device having a panoramic field of view
30 gives the user greater versatility in taking photographs than was possible hitherto with a

conventional built-in camera. The invention provides both the user and a viewer of the



conventional built-in canmera. The invention provides both the user and a
viewer of the 2 imges with an all-seeing, exciting and i mersive

experi encwoabittdegreuser' s surroundi ngs. Preferably, the epriambideviiee is
arranged to reflect light froma field of view of 5 at |east 180, and nore
preferably substantially 360. Such an arrangenent enables the user to
conpl etely capture an image of his s@roundings, so that the imge is an
objective record of a nonment in tine as experienced by the user. In this
regard, imdgdy ivieoesm ralsdemgliSelciing Oindl Gmbdeadives NBxpeR&RE doRgite! ivg& Scenes,
surveying and for insurance investigations, for exanple. 10

Advant ageBowidingst he optical device includes a |ight capturing device, such
as a lens or mrror, which is located in a housing. The optical device has
an operating position and a stored position. Adjustnment of the optical

devi ce bet weerefehibly, e ¢kl danc WRYraRgedah reldce dghyrbataean ojRieaPsr at i ng
position and a stored position by 15 relative novenent between the |ight
capt dr i rig1eaei898 anddnerepseferably @%’S‘tﬂhféallr)’oiﬁé)l°n§uch #n aimengsmenechaplesithd on, t he

l'i ght ' - t. fir. by t ing.. A
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posi ti orobjctivdieecort LA Mmotent Gretibyg axkbagencBEbY ighisee.api tié Rgafie whae

relative to part of the housing, or vice versa. 20 Preferably, the

at t achnemegssniaydles vsefuber jowiRalism, crepondingd exime hsosnss, ymveyg erd £omorti on
of the ' : the Iight capturing device is in the
stored ggggﬁ@g%e%gaﬁlgﬁ%?g%é{g%g&by a portion of the cover. The cover may
be d0tached to the main body by neans of a snap-fit or sliding arrangenent,
or by using fasteners. The 25, coyer. nay be de of a resilient material,
such as rubbéérd,s"aptﬁg?%‘is]é'hg?a%‘cﬁhi\ievéiﬁ/’é‘ﬂ“ﬁﬁ%/@g%?ayt%@ EVIReCPHS BvAer t he
Mai N boQ¥ns or mirrdr) WHREH isC Rlcatd§Vih GE hbSidkY. eﬁﬁ%%tiXaladévmgﬁﬂ aﬁpo#é}gt’ing when the
attachnment is nounted to the nmain body of the personal comuni cation

devi ce, pobonpmndcalstoasd posifion.heAdjustment of the optical device between the two

positions may be effected by between an operating position and a stored position by
15  relative movement between the light capturing device and a portion of the housing. In
the stored position, the light capturing device is protected from damage by the housing.
A user-operable mechanism is provided so that the user can control the position of the
optical device by moving the light capturing device relative to part of the housing, or
vice versa.
20
Preferably, the attachment includes a cover, which can be detachably mounted to
a portion of the main body of the PCD. When the light capturing device is in the stored
position, it is protected by a portion of the cover. The cover may be attached to the
main body by means of a snap-fit or sliding arrangement, or by using fasteners. The
25  cover may be made of a resilient material, such as rubber, in which case the cover may

simply be stretched over the main body.

The optical device is preferably arranged so that, when the attachment is
mounted to the main body of the personal communication device, the optical axis of the
30 light capturing device is transverse to the optical axis of the camera lens. This permits a

compact arrangement of components. The optical device preferably includes an



30l'ight capturing device is transverse to the optical axis of the canera

|l ens. This permts a conpact arrangenent of conponents. The optical device
pr ef er ablwoi2ooloesms an 3 arrangenment of mrrors, arrangeu/dreorigivbest | i ght
into the lens of the canera in the manner of a periscope. The PCD
may include software arranged to process the data fromthe optical 5device
and convert it into an image for viewding on the display of the personal
comuni cation device. This can provide real-tinme inmge capture and displ ay.

The | i ghtrak@Riedf bR InitkdVd, CRralBY RE réhedl TiLRY indd tl?ea(i:eg@?fgft‘lﬁ% ch&%f;ablnetﬁzi rror is

convex, having the shape of Tts reflective sur a cubic

equat i omann¢r of a perisciipe. per sonal conmuni cati on device nmay be a nobil e phone,
a smartphone, a personal digital assistant, a portable personal computer,
such as a | aptop or notebook, or a handheld ganmes console. The term

"personal ComAEMHCRmMANindRME GBltwhe Akfed W RACE e ARCABRAGS JdpRRRUL er

peripherals, games controllers and other accessories that 15co ni cate
wi t h3ot Meyvice|aadt eamned ileinioc es . image for Avigmmgr enrritbe idispdriyngf dbw ipessonal

convex RPPBPeRRo S (Dis SR UL RS eiges St adlerBin one
enbodi nent, the inmaging device includes a track, on which a
The light capturing device may be a mirror or a lens. A suitable mirror is
convex, having the shape of its reflective surface defined by a cubic equation.
10
The personal communication device may be a mobile phone, a smartphone, a
personal digital assistant, a portable personal computer, such as a laptop or notebook, or
a handheld games console. The term “personal communication device” is also intended
to encompass computer peripherals, games controllers and other accessories that

15 communicate with other electronic devices.

A panoramic imaging device is described in CA 2,363,775, comprising an

optical system incorporating a convex mirror arranged to capture a 360° image of a
scene. In one embodiment, the imaging device includes a track, on which a

20  conventional camera may be mounted and slidably moved towards and away from the
optical system. In another embodiment, the convex mirror is an integral component of

the camera. The devices disclosed in this document lack the versatility, convenience

and portability of the present invention.

25 The invention will now be described, by way of example, with reference to the

accompanying drawings, in which:

Figure 1 is a perspective view of a personal communication device (PCD) and
an attachment according to the present invention in a first position;

30



20 conventional canera may be nmounted and slidably noved towards an
fromthe optical system |In another enbodi nent, the convex mrror |
i nt egral worgpowmmsicoof the camera. The devi ces di scl osedpcm/dBrs/morament

| ack the versatility, convenience and portability of the present invention.
25The invention will now be described, by way of exanple, with refe

t he acconpanyi ng draw ngs,
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a perspecti veosigian; vi ew from bel ow of the PCD and attachrrent of S5Figures 1

and 2 in the second position;

attachment of Figures 1-3 in the first position, partly in section;
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Figure 4a is a side view of the PCD and attachment of Figures 1-3 in the first

position, partly in section;

Figure 4b is a is a side view of the PCD and attachment of Figures 1-3 in the

second position, partly in section;

Figure 5 is a front view of a PCD and attachment constructed according to an

alternative embodiment of the invention;
Figure 6 shows separately a PCD and an attachment constructed according to
another alternative embodiment of the invention, the attachment being in a first

position;

Figure 7 is a rear view of the PCD and attachment of Figure 6, with the

attachment mounted to the PCD and in a second position;

Figure 8 is a side view of the PCD and attachment of Figure 7, partly in section;

Figure 9 is a front perspective view of the PCD and attachment of Figure 7;

Figure 10 is a front perspective view of a PCD and attachment constructed

according to a further altenative embodiment of the invention;

Figure 11a is a sectional side view of an attachment constructed according to

another alternative embodiment of the invention in a first position; and



15 Figure 6 shows separately a PCD and an attachnent constructed accordi ng
to another alternative enbodi nent of the invention, the attachnent being in
a first pwei2niwmg76B0Fi gure 7 is a rear view of the PCD aguw/GHomciomeat of
Figure 6, with the attachnment nounted to the PCD and in a second position;
Figure 8 is a side view of the PCD and attachnent of Figure 7, partly in
section; 25Figure 9 is a front perspective view of the PCD and attachnent
of Figure 7; Figure 10 is a front perspective view of a PCD and attachnent
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a second posipositinn. Li ke reference nunmerals refer to |like parts throughout
the specification. 5 Wth reference to Figures 1-4, a personal
conmuni cation device in the formof a smartphone handset is shown and

i ndi cated gengkfckoferdd r{unﬁra[lg;e%reiﬂ fike Wugﬁ%lﬁgﬁgs&mgt%n. 1 comprises a

mai n body 2 that houses al the co crrcurtry of the

smar dphone. The main body 2 al so conprises a |large, touch-sensitive screen

3 With reference to Figures 1-4, a personal communication device in the form of a
smartphone handset is shown and indicated generally by the reference numeral 1. The
handset 1 comprises a main body 2 that houses all of the components and circuitry of
the smartphone. The main body 2 also comprises a large, touch-sensitive screen 3,

10 which the user employs to navigate his way around the features of the smartphone and
to interact with them. The screen 3 is also used to display images and for video
playback and games play. A camera 4 (Figures 4a and 4b) is built in to the main body
2. The camera 4 comprises a simple lens S and an electronic image sensor (not shown),
such as a CCD or CMOS sensor chip. Still images and video footage taken by the

15 camera 4 may be displayed on the screen 3. The handset 1 also comprises other
components, such as transceivers, microchips (such as a SIM card), microphones,

infrared sensors, data storage devices and a battery, but these do not form the basis of

the present invention and so are not described in detail here.

20 An attachment 6 is provided for the handset 1. The attachment 6 comprises an
optical device 7 and a cover 8. The cover 8 allows the optical device 7 to be detachably
mounted to the main body 2 of the handset 1 in a fixed relationship with respect to the
lens 5 of the camera 4. The fixed relationship comprises a predetermined position and
orientation with respect to the lens 5. In this embodiment, the optical device 7 extends

25  from a broad side of the handset 1 in a plane approximately parallel to the plane of the
lens 5. The portion 8a of the cover 8 is arranged to house the optical device 7. In this
embodiment, the portion 8b of the cover 8 is arranged to fit over the face of the handset
1 opposite the face on which the screen 3 is formed, so that the cover 8 fits over the lens
5. The optical device 7 is arranged to capture light from a panoramic field of view and

30 to reflect it into the lens 5.



10 which the user enploys to navigate his way around the features of the
smart phone and to interact with them The screen 3 is also used to display
i mages amwtof2or1/o8@eo pl ayback and ganmes play. A canera #Cctliroriemoda and
4b) is built in to the main body 2. The canera 4 conprises a sinple lens 5
and an el ectronic i mage sensor (not shown), such as a CCD or CMOS sensor
chip. Still inmages and video footage g aken by the 15 canera 4 may be

di spl ayed on the screen 3. The handset | al so conprises other conponents,

such as tran i , r a. ard) crqphone

i nfrared sen?glrgs\ﬁgéagtdgwgfgg?gmé&g%&?§1§§e ﬁ%’?glst%feér‘? ahBrElb ﬁ%%"“&% not form
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20An attachnent is provided for the handset 1. The attachment 6 conprises
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opt i cal Ca%tvreéélg*?t oMz fighdRfv ey @peve; thg herizerandaS 5 hedewint, anaking d of

V1 eWoandosPhl kel RCticld b lihorge ! ens °. 6 The optical device 7 is
shown in nore all 1n Figures 4a and 4b. The optical device 7 conprises a

i ght capturi ng deV| cein the formof a convex mrror 9; a plane mrror 10;
and |l enses 1 12. The.convex mrr S the sha of an jnverted done
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subst antgral dodl 136flar &8 FHRRHRUEerfal }Jg%nr&fdhe%bhv& BiHFdra6S Minsh¥enconvex
mrror 9 may be defined by a cubic function. Using a geonetric projection
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capt ur eé‘méchﬂ’ﬂim fiIs@amitd ihelderofo Iﬁb@/\th@fw&c?ovalpmvmtm:ﬁc&me icéAvexafirord bel OW
it, maki n 10for a total vertical field of view of 104. The convex
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from . . . ) .
same material as the cover 8 in order to provide an aesthetically pleasing arrangement.

25 In the operating position of Figures 2, 3 and 4b, the convex mirror 9 captures
light from the scene and directs it along a first optical axis 17, which is co-incident with
the rod 13. Light from the convex mirror 9 passes through the window 14 and the first
lens 11. The plane mirror 10 is transverse to the first optical axis 17; in this
embodiment it is at 45° to the first optical axis. Thus, light arriving at the plane mirror

30 10 is reflected through substantially 90°. Light reflected by the plane mirror 10 passes

through the second lens 12, which may be a macro type of lens, before being received



20 damage by its housing, which conprises the portion 8a of the cover 8.
The convex mrror 9 nmay be further protected by neans of a cap 16, which is
in intimawe2eomyewb with the portion 8a of the cover 8 iPuTidBR08N00ED
position. The cap 16 may be nmade of the sane material as the cover 8 in
order to provide an aesthetically pleasing arrangenent. 25In the operating
position of Figures 2, 3 and 4b, thexonvex mrror 9 captures light from
the scene and directs it along a first optical axis 17, which is

CO- i Nnci ' I . aight fr the copvex mrror 9 pass t hr ough

the wi ngagiv}/higéngﬁa& f?ﬁeec%??%% ' I]:éh gellslg. °$ ﬁ']g CSV‘SWePﬁ‘?Sr*}WO?L ople f"ﬁﬁgger se to

the firsThedjght esflecaditsy the plansd niiftos 1@ QM ARAAI farkifel 8 HESekéhd fifichi T St

optical axis., Thus, light arriving at the tpI ane mrror 3010 is reflected
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substantially parallel to the second optical axis 18. Thus, the optical

devi ce 7MYl YAREWCORE-a fixed relationship with respect to the canera 4 of
the handset 1. Light captured fromthe scene and reflected by the convex 5
mrror 9 along the first optical axis 17 is transmtted to the lens 5 of

the camera 4 It will be appreniatedahateanpeiags aheproduced byl the wiptitalkrvrePr i at ed
that an ima\ge t%n@r&od ced é)uy the optical device.7 and received at the
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envi saged that the screen 3 can be used as a virtual ViewTinder by the
user, asnaybe cpnesppeddank Hisplayéd ah|the iseredii uinea Rery short panfednof imeuser i s
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di spl ayeég répp@gsted schematically in Figure 2.

When the user is satisfied with the image of the scene as displayed on the screen

3, the user simply activates the camera 4 in order to write the currently displayed image

20  to the phone’s memory. The user can call up the image from the memory for display on

the screen 3. The user can then employ the controls of the handset 1 and the touch-

sensitive screen 3 to navigate the image, to zoom in on parts of the image and to scroll

through the panorama displayed on the screen. The user may also tag features of the

image, such as landmarks or people, and upload the images to social networking

25  websites, weblogs, photo-sharing websites or news channels. Alternatively, the images

may be sent as attachments to e-mails or as multi-media messages. The process of

capturing images has been described with reference to a still image, but of course video

footage may also be produced by the present invention and then published and/or
distributed as described above.

30



20 to the phone's nenory. The user can call up the imge fromthe nmenory
for display on the screen 3. The user can then enploy the controls of the
handset Iwenditvdersbouch-sensitive screen 3 to navi gate trhe/GBrAOM0L78 ZoOMm
in on parts of the inage and to scroll through the panorama di spl ayed on
the screen. The user may al so tag features of the inmage, such as | andmarks
or people, and upload the imges to gocial networking 25 websites,

webl ogs, photo-sharing websites or news channels. Alternatively, the inages
may be sent as AR, dadfudRbhiinQhafiin T4lil brdVRitldn BRRS itThe.
process of capturing I mages has been descri be th reference to a still
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w ndow 14 | [ . the, for of the spring. nc he convex
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ef f 101 entdito MRGREating position A & €fst siGFeffitidft Me@fer W | | Wi sh to put the convex
mrror 9 back into the stored position in order to protect it. In this
enbodi ment, a slider nechanismis provided, conprising an actuator 20
slidably nova I S 21 1. i pt or.t.1 f 1 over 8.
The act ﬁat or 'gggrl %ggtglr?n&esgk éﬁﬁt‘{l)&g @gP {r g‘r?s%gl}’ée&nfml\l/rmgpn%g%dgﬁn tggﬁ? f%tgfefa when t he
user sl ipdsisiof e oaddr uatpeste@Oit.al Ianpist dmeborlimént 24 slildéremechavitxn 6 prooided, retracts

snoothly into the protecgtiv ortion 8a of the cover 8. A latch _may be
provi de§OWPIIFIEE AP ACALT gé U&RW@?IGQ“ pidloft B femmsddy theRetipp§2 of e act uat or

20 {iﬁy comaN end Léfuétﬁﬁr(g% Eﬁ;ﬁmﬁn%@a & th e rvirigdoxg% so that, gglt&eﬁ{%ver 8

further conprises at aperture 22 arranged to acconmo t he
mount i ngsercslides thie astubtor 20chlonBthe slot RE, the eonveaminmu Atretries sthoatblynetot 6 and
handset 1 to a.tripod in qrder to_proyide a stable position for taking

| mages AMEPTOLEEYGPHEOR SBIoLEE Corie 85 fb it map e Piavidfiliy rplain b fopes

fast eni Rgbhe iatth@sdrRNoskidnD %éjﬁ'cihe[t&d_ﬂ?ﬁiag%h{/&ﬂently take thE@rARfiaCal
device 7 may be renovable fromthe portion 8a of the cover 8 that houses

it, so thembghe optical device is usable with other caneras. Alternatively,
t he,cover portion 8a housing the optical device 7 may be detachable from
t he gortion 8b for

The cover 8 further comprises a threaded aperture 22 arranged to accommodate

the mounting screw of a tripod. Thus, the user can mount the attachment 6 and handset
1 to a tripod in order to provide a stable position for taking images and recording
footage. The aperture 22 can also be used for fastening the attachment 6 in a desired

25  location.

The optical device 7 may be removable from the portion 8a of the cover 8 that
houses it, so that the optical device is usable with other cameras. Alternatively, the
cover portion 8a housing the optical device 7 may be detachable from the portion 8b for

30 use with other devices, and then re-attachable when required.



30use with other devices, and then re-attachable when required. 9 A
first alternative enbodinment is shown in Figure 5. In this arrangenent, the
convex mwoan1i@sred its associ ated optical conponents areTigBai@@0i7a a

| arger housing 23. The housing 23 includes an aperture 24, into which the
user inserts the end portion of the handset 1 that incorporates the lens 5
of the canera 4. The aperture 24 is ¢ arranged so that, when the handset
is inserted into it, the optical device 7 is in a fixed relationship with

resbect 1o the il &8cald ohBofMP AL RImLTE oL 68 anangemRn w1 be

very simlar hat e Cri BoVe™ W

| i ght bebmegxcairtatreandits hkbecﬁtbﬂvcﬁmcﬂﬂd onénta Rk ToBatt@6r 8darkBt Rodshg | ens 5
in the nmanner of a Ee“ scope. not her alternative enbodi nent is

shown i r#3Filggheysiag %n@pluqqq atlwpgﬂlaﬁﬂén@émyhtch thehesep pisedsaithedad ipogion | s

| ocat ed 7 t o nt cayer

which i sdflrt Pe;lg%?&%{et gtg%[sgll yfp(régaﬁgg%gb@ ? h‘gfcﬁlgncc? ige ﬁB?@‘Fgch‘lt Ke cover
26 fist s aoamgedasof thate wdikn thehiraivetsie tinsbried RS it} e,etdm&lacrealdenp@.rlﬂqrﬁ&ddng the
screen 3. The cover 15 26 includes a guide 27. Wien the cover 26 is

at t achedCREonRshID Wil mrspect {0 theylengyd dels zmls@eé&}aéé@npttchlearma@nsntowllt he
handset pl.yeNein(iPR%H %% (Q'?U%daafgyg\\g@l reﬁé?én% técﬁ L&grﬁt W?tg\/\fég}}t %ﬁfagt ﬁg' de

27. The user can sI| Into the gui ant s

housi ng captuted lbynehecomwex%mdfhi) sndrreflegedend thadeds § dh afe th@inePuntal ng of
the optical device 7 to the handset 1 and its renoval. The cover 26 also
i ncl udePP¥EPEhr eaded 20 aperture 22 arranged to accommodate the nounting
scrqy of a tripod. In this enbodinent, the handset 1 is used in a
different position and orientation fromthat shown in the enbodi nent of
Fi gures 1 t o Ahother aherniteveoqmbagiathentey stmavnindigeeds . f mahisaraagenait,si de of

t he handset e of .this arr nt ist 25 1n t he
opti cal %ee@?tbcépqevd%eﬁ? a%f:ﬁtlﬁg I A hopsipg 2%@%?@@%@#&%” fooé‘F‘EFlddf’ i ew
Wi t hout cob@ Jsanaiadtis &saf 8iaaRbAl h¥uRBPRAhE RendsBr £.NALCRRSY! & cw&% Many
PCD handsets i ncl ude ggr oscopes to detect the orientation o CD so
that i ndijeevesn feereofshe bandset 9m)0§1tsﬁ166fy®dmcm0ﬂaengj§erscmanGwé[thec:at/d:ry in the
cornget 2%r1h<§g&e%t gounde 271?0When the cover 26 is attached to the handset 1, the guide 27 is

adjacent the lens 5 on the handset 1. The housing 25 has a lug 28, which co-operates

with the guide 27. The user can slide the lug 28 into the guide 27 and so attach the

housing 25 to the cover 26. This arrangement facilitates the mounting of the optical

device 7 to the handset 1 and its removal. The cover 26 also includes the threaded

20  aperture 22 arranged to accommodate the mounting screw of a tripod.

In this embodiment, the handset 1 is used in a different position and orientation

from that shown in the embodiment of Figures 1 to 4, with the optical device 7
extending from a narrow side of the handset. An advantage of this arrangement is that,

25  In use, the optical device 7 can capture light from a large vertical field of view without
the handset 1 accidentally appearing in the captured image. Many PCD handsets
include gyroscopes to detect the orientation of the PCD so that images on the screen 3

are displayed to the user automatically in the correct orientation.

30 As before, the optical device 7 comprises a convex mirror 9 arranged to capture

light from a panoramic field of view. The plane mirror 10 and lenses 11, 12 are



arranged to reflect light into the lens 5 of the canera 4 in the handset 1
in the manner of a periscope, as described above. In this enbodi nent, the
wi ndow l14woand/detsce the convex mirror 9, is held stati eoargs2eitvdodrvt he
housi ng 25. A portion of the housing 25 fornms a visor 29, arranged to
protect the convex mrror 9 in the stored position (Figure 5 6). The
optical device 7 is put into the oper@ting position (Figures 7 to 9) by
noving the visor 29 away fromthe convex mrror 9 so that it nay be exposed

to ligh 0, dev |nt t he
oper ati AT RRR} PR AR intodnP AL ot ulbibyshlF b halse Pl B waplietr "2
button 3cpeelscd;ieeasxassaﬁbé’c9 abauee mcmaisaérﬁbommbmaa@smdaewvw%d Zﬁnéer e its
position coverjng the convex mrror 9, so that the user can slide the visor

down t o CPRNEEANITRE, isohpld statipnary withgy thﬁé’@us“T&85 héurettign e6therhougiaggSshoul der s
25a, whi &JPnsazf:&ls@xsZ§ %ﬁ%efdQE é)tr&gct\{h %n\% {3 8 11\ tﬁe stgr%?]gg H?IY gﬂﬁﬁrgt 0t he

oper ating position. user i nished using t evice 7,

he stnpl6y. $he dmrcat device BspuRttdaelopenatingpoditiornt (Pl@rescbmeg)sbytrh@vmg)ﬂmex m rror
9, so prot eéé aéﬁ%ﬂeffﬂo mdust and damalgrt The uyser can el ect to | eave the
housi ng V¥8" at't ?I‘i@“‘é?é\/‘@%“‘?@ 8 thahd! mandsexpased dp light Fomther enpve

t he hougiyhg (and hence the optical device 7) fromthe cover in order to use

the canera 4 and the handset 1 in a conventional manner. 20Anot her
alternative enbodi nent of the invention is shown in Figures 1 la and 1 |b.
In these drawin onI t he at nt 6' is shown. The attachnent 6'
attaches to }tﬂﬁ@%ﬁé tthelol?}}?ait%é' ointq th operaing pOSifiqR, F}%frusﬁ‘a‘?ﬁﬂé‘?ss"asnd in the
sa ori e nt of

F gares T B o B B T e P B B et & i

t he st r doinuite poditiort eowpngdad congen marrdt. 9,28 that the us?h@ncqiiﬂedwl vishedosm 7

i ncludes a conyex mrror 9 which w.th reV| i s, arranged

us, e i.rents., . i
to capt U EVERGHE CPRYSH falrf%rfsrr%ﬁm The; hotiging 25, esﬂﬁ}%“? @59 ithaft 9 i s
at t achedsRipd féaht ONBF 26 Wen 3Sis deF R¥VedAdto! e bp@afidfpdshiddatvhex ignds from
the central region of the convex mrror. The screw fastener 32a is inserted

i nt o t heiserdus fingbpdpsing theapticalglesiced, ks simply didasy e vigor e back upnrdilidg 33 i s
a1 90 o} 0 G B SihE S AATI HH a4 3nb QaEEY Ohe Buck 28K eoTPT 1 1O
to leave the housing 25 attached to the cover 26 on the handset 1, or else can remove the
housing (and hence the optical device 7) from the cover in order to use the camera 4 and

the handset 1 in a conventional manner.

20 Another alternative embodiment of the invention is shown in Figures 11a and
11b. In these drawings only the attachment 6’ is shown. The attachment 6’ attaches to
the handset 1 by means of lug 28 in a similar manner and in the same orientation as the
attachment of Figures 6 to 9. The attachment of Figures 11a and 11b differs from the
previously-described embodiments in the structure of its optical device 7.

25

The optical device 7 includes a convex mirror 9 which, as with previous
embodiments, is arranged to capture light from a panoramic field of view. The convex
mirror 9 is attached by a fastener such as a screw 32a to the rod 13 that extends from the
central region of the convex mirror. The screw fastener 32a is inserted into the rear,

30 non-reflecting side of the convex mirror 9. A plug 33 is arranged to cover over the

screw fastener 32a to prevent a user tampering with the screw. The plug 33 may form



part of, or be covered by, the cap 16. In this enbodi nent, the other end of
the rod 13 attaches to a large lens 34. This |lens 34 replaces the w ndow 14
and firstwbens/ibd760f the previously-described arrangenerts/GBRannidoers3
fastener 32b is inserted through the lens 34 and into the end of the rod
13. This locates the rod 13 -and hence the convex mrror 5 9 - in a fixed
position and orientation with respecgjto the lens 34. The optical device 7
further conprises a plane mrror 10 and a second Iens 12 as before, with

the mrr r Ugeq:t o iref ht fromthe cgnvex

T R N R R R i R R

conveni ettathes hoasgarge lens 34 Il"hﬁs\,lens?;ﬂ repUaGesTthe“&lh(RﬁWM 38 HRs léas ¢l @@t end and

resilient maagyz "“'fl. cf; formof a heljcal spri ng 36 bears against the closed
sfecripe d

end of tHERYS pigEemgNyy Janqther faﬁ@it‘é 32bdeinsered threyghytheilenso t he
oper at i g HAAoItREeRS offth8WL13 T Q{}s il :‘?ﬂ%@ - IIEIJ RCE I&?et nPbLthiRgsi tion of

Figure 11 a by a user depressing a button (not s SOHP AW ng) Thi s
ar r aAgerfenin @ X@omdmnmd drientatieh edtherespenplol the &s BHe watlbﬂqleai&é 7al i gnment
of the ?Béf}cal 15 co nent.s t he |n conponent s,  of the optical

devi ce e PHPIRE as ge m"}%rdl(?@?%? F?ﬁ% Sv3|2t3r§ hebupevith the BYEd Bt her in
bot h t heseffpiredzan)th ReloAelod heﬁﬁfr&h%eon\o’@* Rirb RS EPRCIR ghances of
e

m sal i gnment in use. Thi s arrangenent nakes for a nore reliable and robust
optical imaging system The lens 34, mirror 10 sleeve 35 and second |l ens 12

b d Th mho t th
20" cover g1 aseq it Brufiieds Reot A CrSOrRON Beliad t & Seeve SRTE Ly ther

al t eonamheslembedlmratclos‘edtdna and tediliér indafis SNl Jfi atIR allrink et hi S
arrangenent, the optical device 7 is |located in an el ongated housing 31

that mayPeRé aa%*vﬁéh"eei%%i endrpd theesiepyedn prdsnio uraetlmpéxpalz:@vm to Bldetintedset 1,

just as ]fggg& housi ng 31
is arrar%é;g}gés?gn i m‘ﬁ\%%. 1(szifba‘? {??%S?d h?‘?? hﬁ§ EI ?05%90 fd@)@’t‘@nds to
the end 1d& byheuseanidpessing hebuetbn rigatt shdwhGinthizgirddingns Taisk drdrigemest émd 31la,
which lies ad(% acent an edge. of. the handset and serves as a stabiliser so

that t h&°TBRBM M of Fevtehémﬁﬁﬂf’(?? aWFc”E’H?W‘%Ia“GeW%@nCPt ﬂ%tbﬁéﬁﬁlﬁﬂdset 1
may 1e Qbﬁh‘fa@ﬂ’er@ﬁ ﬁh@fﬂ@rﬂﬁ%%nﬁ;‘dﬁ&ﬁ&@f tH2 dpieal devite™ 4r@fin eﬁf‘éat can be

provi ded for t he 30 enmbodi ment of Figures 1 to 4 and t hee I ment of
Fi gur e Selatigqmship with respedt beeachathentn both thaitored amdd:@emmglpusltwkspwhtahng from

the sco ent For e he covers be arranged
to fit (I%%d[u%gst khee (r:r}#ﬁnﬁesn%?lialgflmteﬂ%ﬁﬁ%s S_Lafrﬁ"%?"écﬁgﬁna?ﬁef r}ﬂaéﬁrf@? Cor may
al t er natréliadleyandeobust dirhapisd 4ydRnD Vel lend 3 niftbr 1 B'8leéRI 3% fAd¥confhe cover
may be nmade of a resilient material such as rubber, in 5 which case the

cover meSPSHe TBRY evRgd ft‘é)m!ﬁcr“é,fﬁé A4S evepiceh e This ¢mbadinent Sirthen comniises Body 2.
Al tgf)natcbx\/cﬁlg}'assf,%"?‘s\{/}‘fiﬁlkﬂ p@slf§?%ﬁ& %ach the cover to the main body
2, e nee e scr [

earing in mnd t eep Sen 3 free from obstructions.
The cover may be nade of any suitable material: rubber has been nentioned

above, but pl.ast bric or | eather be oyed. Conposite
mat eri al s mg E’I"Q‘Sr ‘Bg'nﬁ?é‘éfﬂ emgﬁd‘&ﬁléﬂﬁ @ﬁgm‘@f‘“mmysmwn?“ igu%/e 10. In this

arrangement, the optical device 7 is located in an elongated housing 31 that may be
attached to, and removed from, the cover 26 on the handset 1, just as in the embodiment
25 of Figures 6 to 9. The elongated housing 31 is arranged so that, when it is attached to
the handset 1, it extends to the end of the handset. The elongated housing 31 has a
flattened end 31a, which lies adjacent an edge of the handset and serves as a stabiliser
so that the combination of the panoramic optical device 7 and the handset 1 may be
placed on a horizontal surface in use. A similar arrangement can be provided for the

30 embodiment of Figures 1 to 4 and the embodiment of Figure 5.



10 wusing plastics material is that a wde variety of colours, patterns and
textures may be achi eved. The di nensi ons and contours of the

at t achnenvownilossmpend on several factors including thepcordB2gurmdizen of
the optical device 7; the size and shape of the main body 152 of the PCD;
and the |location and orientation of the PCD s in-built canera. The

| i ght capturing device need not be th2 convex mrror 9: a plurality of
plane mrrors or a faceted mirror may be enpl oyed, although the inmge

qual ity will FRupthebeaafiati@Q0omhafSbeVinidde awRREW depditingO From AL s8Hel ¥kt a

sui tabl e &gnoranic | ens may be utilised, 20 or a conbination of |enses and

mi rror s. MYEOHPRh Fegexample tht cqversss; Afiynan beansegekiedit ontuibe erain bodyi 2 of be
appr ect hefladdals kPl LLAML AR SaBUR IS i RSO sl gl  on, and

SO extra processing w be requiréd to gen es. The

panor aniaf the elain dbdy.i Bive cavet miaydbdynalbef apiesitiaht @atétiglesuéhngadbhat ibe 360.
25 The opt.ical device 7 y be confi ?ured to produce 180 panoramas, for
T

exanpl e. VIEER £456 thgsQver MRy be @ranged torsirgich oyer the side weals 9 theanaia dody 2usi ng a
convex m i i I i i . | &al. fi f.yi.ew of
Dot vien S0 Auiyehs B TFbCRRRES AR R BRpdd B 2olb B i s 17
of the comddke néadrtorkegp &recsctdre sfrenfromogissireationax The T8vedfmayhiee madsoHd of the
canera 4 neeq ot he. xa(i)tbl ori hogonal ; !f})ern tive arrangenents are

possi bl VIS RESHTy BObR e beeBacRsned aPove &ut plashovBrah e

anot her . leailéiemagbe hiprsyed TECHRPOHE mhate MRS nfh§SALd DEUs@PORE dddakifeibf ON tO

the enbodi ment of Figures 1 to 4 as separaté respective nechanisns for the
depl 18y mawsingarastice majerial as that atwide venistyxofdolouss, (@fteinstand texmiss mey beechani sm
coul d bea H{egé/(j ded. The adjustnent mechani sm may be wholly mechanical, as
descri bed above, or coul d be el ectro-mechanical in form by enpl oyi ng, for
exanpl e, small servo-notors to adjust the 10 relative positions of the
convex mrror_9 and its protective cover or visor as required by the user.
Al t er nat i vel yLherdmegyienscand epnjouse of thepitaghmentayildepsad oo seeeral factors manent | y

in the ' oy IS -he di Vv : eavin
t he con\c}ggﬁ%‘l}lg ?%r&gﬁ%ﬁaﬁg?g }%%gﬁg%a&ne’gggﬁﬁ‘lﬁ% zlm(évszln 9 gﬂ&?gﬁaﬁg?(iysel f '? 0
manyl Sap@ efahe PGPS alxkthedetatiak amdjopdrvitagr o phesP@DS in-built camera.

The light capturing device need not be the convex mirror 9: a plurality of plane
mirrors or a faceted mirror may be employed, although the image quality will not be as
good as with a convex mirror. Alteratively, a suitable panoramic lens may be utilised,

20  or a combination of lenses and mirrors. A fish-eye type of lens may also be used;
however it will be appreciated that the image from a fish-eye lens is prone to distortion,

and so extra processing will be required to generate good quality images.

The panoramic field of view captured by the optical device 7 need not be 360°,

25  The optical device 7 may be configured to produce 180° panoramas, for example.
Furthermore, the vertical field of view may be varied by using a convex mirror 9 of
different dimensions. A vertical field of view of between 90° and 120° is easily

achievable.



vi deo footage of a panoram c scene. The invention may be used in connection
with G obal Positioning Systens (GPS) for navigation purposes or for

so-cal | edwvergnens®md real ity applications. In augnented realgr2g11/dbE3user
sees additional |ayers of data when viewi ng an i mage of a scene. Such data
may alert the user to nearby restaurants, 20 |andmarks or public transport
facilities, for exanple. In providingda panoram c imge, the user is able
to see data fromhis conplete surroundings, rather than nerely fromthe

scene directhye iﬁ'i‘stfo?ﬁ@él a®fs 1M dthd BéhveR YERb! 9 Bnd Y sBlotd PRicAISKRES ASofd
security device that may be easily set up in the hone to nonitor a scene or

t o checkholens hof Wl danissd Agieed netrke exadidy bithagonaln alternatiVErmrangersents ere nay al so
be used jn.gam n ot icati ons:, imges taken 25 by the user may be

i ncor porpggsélge ?pﬁ“g‘?’ g‘g‘d“gsjta%g SﬁToé’yd.OPT'h% APt BERNERY ‘orféﬂ‘? 3P0t be used as a
controller in a video gane application: data and i mages fromthe opti cal
system may be conmuni cated automatically to a gam ng device, which can then
be efipl oyed tlhecpdiastmenhrmpediapismydii fpse describ ¥e figr reladoryster theThe

i nventi Ll sed | L | . i r, Bl anni.ng

Sof ¢ ver PR BEFRELH LG 35, LB RO RSEL PR nh s K B acPOBRENED

14 CLAI Mnd rétracAion af tlectorek riieror @, per s oorabined Medhiriah icotlddss proeide@npri si ng
a main body |ncorporating a canera, the attachment conprising an opti cal
devi ce areRdistmens msshaniga mayreovholhgnethanical, apdesaebsdaabevegnfonld b fi xed
relatio b R_M : n sq,?,ma : | evi ce

bei ng a[é?%;{gé%é% C%gm?g? ﬁgﬁn F)?eg‘hp %?Ar{%bﬁatr%gmf’gﬁ’s rogm a0 %ggoggg)tnéog@ft Fgel d of

vi el0 Zelative misitonk o€ tiie @avel mimedd aml itd @otective ¢cavenbr eikort dseequiteddgl  devi ce
is arranged to,l0refl ect,light fraom noram c field of view of at |east
1800, AN et opEAALY: the oRfcal fleicy feBldPRRTmEe 50 A AFERERYY Bt § cal
devi ce itge %e"rﬁﬁ%gﬂsfftign!ﬁﬁlbﬁgﬂ thid BRtthd 4i9MvanRger RiVifg fHeRbAva! mittew of
substantially 3600 . 154. An attachnent as clainmed in any one of clains 1 to

3, in whubisrablrtoslamiagal devi ce

1S The invention lends itself to many applications beyond taking photographs and
video footage of a panoramic scene. The invention may be used in connection with
Global Positioning Systems (GPS) for navigation purposes or for so-called augmented
reality applications. In augmented reality, the user sees additional layers of data when
viewing an image of a scene. Such data may alert the user to nearby restaurants,
20  landmarks or public transport facilities, for example. In providing a panoramic image,
the user is able to see data from his complete surroundings, rather than merely from the
scene directly in front of him. The invention may also be used as a security device that
may be easily set up in the home to monitor a scene or to check on the well-being of the
elderly or infirm. The invention may also be used in gaming applications: images taken
25 by the user may be incorporated in video game play. The attachment may itself be used
as a controller in a video game application: data and images from the optical system
may be communicated automatically to a gaming device, which can then be employed
to create immersive gaming environments for the user. The invention may also be
utilised in connection with design or planning software for the purposes of

30  environmental design or site management.



conprises a |light capturing device in a housing, and the optical device is
adj ust abl e between an operating position and a stored position by relative
novenment wetzemi@ansiche | i ght capturing device and a porti eoTaB20h@ohrasi ng.
20 5. An attachnment as clainmed in claim4, further conprising an adjusting
mechani sm arranged to be operable by the user in order to control the
position of one of the light capturin§ device and the portion of the
housi ng between the operating and stored positions. 256. An attachnent as
clai mred ChAEM& m 4 or 5, in which the light capturing device has a first
optical axis and the |lens of the canmera has a second optical axis, and the
fixed relationship between the optical device and the main body is a such

that the first, QRidie@n: 3 § pbSok: SliS&ai se6pdi 9Pt i is. 15
parallellto t he firstnépticglégfﬁggﬁﬁlé %T%gé%PgﬁkgﬁﬁﬁggﬁtlgﬁﬁgbggﬁalIeI to
t he secancorppiaticgla Gaiesa, the.attAchnadrtt aohipesingas cptiiahdavice aemaygednie f cl ai ns

4 to 7, |n i.ch th ight 5capturi.ng deyice. conpri.ses a convex mirrror. 9.
An atst ac%ﬁaéﬁ/%hlﬁg?oélpgqb'fetg%ﬁmﬂngqoaﬁngIﬁXS‘,Y“ﬁ‘HlW‘ itHEsReehtthe iept ot i ng.
device ang cahRralithé Vptiddl’ @RURNBIhg AFEngdaCR ?éilebmightprn?&%ee'iéﬂé %&HDPS' tion
and orientation wth respect to each other in both the stored and operating
posi t i organoramic field®f vigw.at t achment as clainmed in any preceding claim

further conprising a cover, a first portion of which is arranged to house
at |east part of the optical device and a second portion of which is

detachably rmoanhaithénchOad HIGInied in dRAFY1,Gh Whikh MEpAEAIdetRET NSRS & devi ce.

10  reflect light from a panoramic field of view of at least 180°.

3. An attachment as claimed in claim 1 or 2, in which the optical device is arranged

to reflect light from a panoramic field of view of substantially 360°.

15 4. An attachment as claimed in any one of claims 1 to 3, in which the optical device
comprises a light capturing device in a housing, and the optical device is adjustable
between an operating position and a stored position by relative movement between the

light capturing device and a portion of the housing.

20 S An attachment as claimed in claim 4, further comprising an adjusting mechanism
arranged to be operable by the user in order to control the position of one of the light
capturing device and the portion of the housing between the operating and stored

positions.

25 6. An attachment as claimed in claim 4 or 5, in which the light capturing device has
a first optical axis and the lens of the camera has a second optical axis, and the fixed
relationship between the optical device and the main body is a such that the first optical

axis is transverse to the second optical axis.

30 7. An attachment as claimed in claim 6, in which the optical device further

comprises a mirror arrangement arranged to reflect light from a direction substantially



11. An attachnent as clainmed in claim210, in which the second portion of
the cover is resilient, so that it is attachable to the nmain body by being
st r et chedwo\er1/198760 12. An attachnent as clai ned i npcraiBmli®oor7311l, in
whi ch the second portion of the 20 cover is detachably nmountable to the

mai n body by neans of fasteners. 13. An attachnent as clained in claiml0,
in which the second portion of the cpyer is detachably nmountable to the

mai n body by neans of a snap-fit or sliding fit arrangenent. 25 14. A
conbi nat f 13| caklo . i ]

i ncor porp ém%ﬂﬁgtoa{ﬁ%g%?ﬁ?&\}wagﬁ%ryé%?%% %g&%{l%iﬁ'ézg%ﬁ le@%}%%&@gﬁ%ﬁ&gi ng an
optical afgyvi ce arranged to be detachably nountable to the main body in a
fixed relationship with respect to a |l ens of the canmera, the optical device
being arranged to reflect light 30 into the lens of the canera froma

panor amgc fi gl d LW, C I i 0 I I ni cation
devi ce ag?]d a%ha%t?d gc rbrlgtn%s ggaggfdz;??m yi %{EE{)Q?%M&M fonﬁmﬁ}?eﬁﬁ {lﬂéh egg son
conréni captunng dexdcommpisene cafvexanimohi | e phone; a snmart phone; a personal
digital assistant; a portable personal conputer; or a handhel d ganes
console. 5 16. A nmethod of recording a panoram c i nage of a scene,

conpri sighg thg 3%5&&%&5@ cBIAGCRI MmN b GAlch V18R chRtuAnPBEGENAd

comuni cati on device having a canera such that the optical “device has a

fi xed rehatiioos hirggeinteht reeslveated tin aapiedetsrnuified hesittermend oriehiatiopithal devi ce
bei ng arranged g&gtﬁfl.e%tgl:{hght intq the.lens.of the canmera froma 10

panor am-rgspp&épa §raf)00 stored and operating positions.
10
10.  An attachment as claimed in any preceding claim, further comprising a cover, a
first portion of which is arranged to house at least part of the optical device and a
second portion of which is detachably mountable to the main body of the personal
communication device.
15

11.  An attachment as claimed in claim 10, in which the second portion of the cover

is resilient, so that it is attachable to the main body by being stretched over it.

12.  An attachment as claimed in claim 10 or 11, in which the second portion of the

20  cover is detachably mountable to the main body by means of fasteners.

13.  An attachment as claimed in claim 10, in which the second portion of the cover
is detachably mountable to the main body by means of a snap-fit or sliding fit
arrangement.
25

14. A combination of a personal communication device having a main body
incorporating a camera, with an attachment; the attachment comprising an optical
device arranged to be detachably mountable to the main body in a fixed relationship
with respect to a lens of the camera, the optical device being arranged to reflect light

30 into the lens of the camera from a panoramic field of view.



sensing and recording an inmage of the panoramc field of view by neans of
t he canera.

WO 2011/098760 PCT/GB2011/000173
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15. A combination of a personal communication device and an attachment as
claimed in claim 14, in which the person communication device is one of: a mobile
phone; a smartphone; a personal digital assistant; a portable personal computer; or a

handheld games console.

16. A method of recording a panoramic image of a scene, comprising the steps of:

attaching an optical device to a personal communication device having a camera such

that the optical device has a fixed relationship with respect to a lens of the camera, the

optical device being arranged to reflect light into the lens of the camera from a
10  panoramic field of view; and

sensing and recording an image of the panoramic field of view by means of the camera.



