FLASH PHOTOGRAPHY APPARATUS AND METHOD OF MANUFACTURING THEREOF Technical
Field 5The present disclosure relates generally to a flash photography apparatus and a method of
manufacturing thereof More particularly, embodiments of the present disclosure are directed an apparatus
including a plurality of lens provided over a plurality of light sources provided circumferentially about a
camera apertufd-0S&hRMdOdda FH ¥ e\RdA RASER S04 NP IVHA TR HG MANIAEAIERBNE in the present
disclosure as to the provision of a lens 10 assemhjy; foF gch flash photography apparatus. Background
Handheld cameras, or point and shoot cameras, provide much portability and convenience for everyday
users and enthusiasts who do not have to worry too much about the advanced technicalities involved in
acquiring a perfect shot, but have technology and accessibility in a 15small device to capture an image
quickly. Flash photography involves the provision of a light source for such that a target is sufficiently
illuminated tolGEPA#5 ’iﬂfbge capture. Whether with film exposure or a digital image sensor, the amount
of light provided significantly affects the resultant image captured. Too much light and the picture is
overexpdsed ddpesseas divelysindghtatescetitbealigHo andasienbicngreiby2@ppard eve spd setietlmg détails cannot

be made out jp, thiedarkness 5 tha RiChirac IHihem FaRisRNANRS HevG RIS Greatingigssinto the area
of portable photography, allowing smartphone users the convenience of whipping out their phone

cameras to 4R PRtENES A BHES GritBrabite Ve Atasoraryadiny &R @ Ak apiilisds hwireraPieyi¢s8int and
shoot cameras-anefénobiléphooe: camenasargtisuallyprovidedgyittaitubuilicaseeMethods of

manufacturing are also described in the present disclosure as to the provision of a lens

10  assembly for such flash photography apparatus.
Background

Handheld cameras, or point and shoot cameras, provide much portability and convenience for
everyday users and enthusiasts who do not have to worry too much about the advanced
technicalities involved in acquiring a perfect shot, but have technology and accessibility in a

15  small device to capture an image quickly.

Flash photography involves the provision of a light source for such that a target is sufficiently
illuminated to obtain an image capture. Whether with film exposure or a digital image sensor,
the amount of light provided significantly affects the resultant image captured. Too much
light and the picture is overexposed and excessively bright; too little light and the picture is

20  underexposed and details cannot be made out in the darkness of the picture.

Further, mobile phones have made great ingress into the area of portable photography,
allowing smartphone users the convenience of whipping out their phone cameras to take

pictures of encountered events or anything else that captures their fancy.

Point and shoot cameras and mobile phone cameras are usually provided with in-built camera
25  flash apparatus for the provision of sufficient illumination in the taking of pictures. Such
flash apparatus are typically provided at a top corner, usually the left corner, of the point and
shoot handheld camera. For mobile phones, a small flash is provided on a side of the camera
aperture on the handheld device or the mobile phone camera. However, such side located

flashes are displaced from the center of the camera aperture, which may lead to illumination

1



25 flash apparatus for the provision of sufficient illumination in the taking of pictures. Such flash apparatus
are typically provided at a top corner, usually the left corner, of the point and shoot handheld camera. For
mobile phones, a small flash is provided on a side of the camera aperture on the handheld device or the
mobile phone camera. However, such side located flashes are displaced from the center of the camera
aperture, whietoinsapdeach forRihirideishy tprojiehinefioer shedayebein depftsetonatkibhireftsetfshadow being

captured withhedroageRfdhestaoghistishshadavsare, tyRicalipetdesirable in pictures that are taken.
Summary According to an aspect of the present disclosure, there is provided a flash photography 5

apparatus forsuse with an image capture device, comprising: a plurality of light sources provided

. . mmar . . . .
cwcumferentlaﬁy 8560t a camera aperture of the image capture device; a plurality of lens provided over
the plurality of light sources to affect the projection of light %(aenerated from the plurality of Iig[?t sources,

each of the pffiflity/ ¥ fen¥cBfstisthdhs BresHEIBRLTIMARA Broviaidsb el Bile RICIREHIYality of light
sources, the ypsaaklens dermathonn ibhaemppsirgde ok raditypoik gt viliprasieloogaiehtaisedderisms
provided on a lens hase plane, each prism provided with ap angular flat surface for the refraction of light
Cemorated by e B R R e
prisms compksingravidsd endretktepldingtristalightosauecay éd dfvek thadrowaias ¢f sebogdneratedt which the

prism terminaigs, the Hé!ﬂ&f%ﬂﬁ@ﬁt%&dé@@%@%%%@ﬁuﬁﬂ Whgﬁtwﬂééiﬁgqsﬁ%&ﬁ%g second

ends of the plurality of curvilinear elongate raised prisms are directed towards the camera aperture. Brief
description of ARy ERIIdRHENE 0P tHBpPAYEHBIRCIERY o Ui B BralTEd by Sayakample, and
with referenceotapiignacaosipaitying diavwings.doigie: heinatedsihapioe appendacheissingsdlustrate only
20 examples of embodimen eaof tlhbls disclo urﬁa§nd are Ehe fore not to %igﬁﬁnsider?gdlikr)gitgleg of its

scope, for thé Gis&losy r%by a&'ntntatlc]) Gther requaﬂlyf Effective embodiments F1E& T istrates a handheld

camera with anftaglihsiidvogiapHyliapparates esdordihg thiaf tewmibodinheparei chgapregest piiselosure. FIG.
2a illustrates g magRifiedeyt-adtofthelioht sy 68 aRd &PAFRIRABINGIENS QEEPert at which

the prism terminates, the prism forming a U-shaped structure, and where the first ends and
15  the second ends of the plurality of curvilinear elongate raised prisms are directed towards the

camera aperture.
Brief description of drawings

Embodiments of the present disclosure are explained, by way of example, and with reference
to the accompanying drawings. It is to be noted that the appended drawings illustrate only
20  examples of embodiments of this disclosure and are therefore not to be considered limiting of

its scope, for the disclosure may admit to other equally effective embodiments.

FIG. 1 illustrates a handheld camera with a flash photography apparatus according to an

embodiment of the present disclosure.
FIG. 2a illustrates a magnified cut-out of the light source and corresponding lens of FIG. 1.

25  FIG. 2b illustrates a cross-sectional view of the light source and corresponding lens of FIG.

2a.

FIG. 3a illustrates a front face of a mobile telephone with a built-in camera and a flash

photography apparatus according to another embodiment of the present disclosure.



25FIG. 2b illustrates a cross-sectional view of the light source and corresponding lens of FIG. 2a. FIG. 3a
illustrates a front face of a mobile telephone with a built-in camera and a flash photography apparatus
according to another embodiment of the present disclosure. FIG. 3b illustrates a rear view of the mobile
telephone of FIG. 3a. FIG. 4a illustrates a close up view of a flash photography apparatus according to an
embodiment BG3 @ BlHtstrate seor srosEdetivpkils/ielapbrheiddmeta and flash apparatus of FIG. 4a.
5FIG. 5a-f illustrate a plurality of lens arrangements according to various embodiments of the present
disclosure. FIGG6 proviaes@asblockosiagpanicof aimethoat ghoragdfagtuiperaaccarciogiie ao embodiment of
the present dé%cégﬁ%e.tDetailed Description 10hi the following, reference is made to embodiments of the
disclosure. However,ﬁlltl should be understood that the disclosure is not limited to specific described
embodiments. Instead, ar%};‘bgctombination of the following features and elements, whether related to

different emboSinfRtAISFaRs 2 i osHEsHRIAkalr oo sAmRsTe ARt THRareais GisElGsdre. Furthermore, in

various embodiments the disclosure provides numerous advantages over the 15 prior art. However,
although®embddinertslofttiie digolobtreintay achigvamadyarterjes dvernthecpbedibientsoiitions and/or
over the prior,art, WhgHSRQ! not a particular advantage is achieved by a given embodiment is not limiting
of the disclosure. Thus, the following aspects, features, embodiments and advantages are merely

illustrative anP] re not considered elements or limitgtigns of pended.claims except. where explicitly
reoitod in & O RP S0 LS S e e DM BT L B et o A
generalizationfdhapresenvehsilessgbject matter disclosed herein and shall not be considered to be an

element or limitation of the appended claims except where explicitly recited in a claim(s).
Detailed Description

10  In the following, reference is made to embodiments of the disclosure. However, it should be
understood that the disclosure is not limited to specific described embodiments. Instead, any
combination of the following features and elements, whether related to different

embodiments or not, is contemplated to implement and practice the disclosure.

Furthermore, in various embodiments the disclosure provides numerous advantages over the
15  prior art. However, although embodiments of the disclosure may achieve advantages over
other possible solutions and/or over the prior art, whether or not a particular advantage is
achieved by a given embodiment is not limiting of the disclosure. Thus, the following
aspects, features, embodiments and advantages are merely illustrative and are not considered
elements or limitations of the appended claims except where explicitly recited in a claim(s).
20  Likewise, any reference to "the invention" shall not be construed as a generalization of any
inventive subject matter disclosed herein and shall not be considered to be an element or

limitation of the appended claims except where explicitly recited in a claim(s).

According to an aspect of the present disclosure, there is provided a flash photography
apparatus for use with an image capture device, comprising: a plurality of light sources
25  provided circumferentially about a camera aperture of the image capture device; a plurality of
lens provided over the plurality of light sources to affect the projection of light generated
from the plurality of light sources, each of the plurality of lens comprising a Fresnel lens
formation provided over one of the plurality of light sources, the Fresnel lens formation

comprising: a plurality of curvilinear elongate raised prisms provided on a lens base plane,
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According to an aspect of the present disclosure, there is provided a flash photography apparatus for use
with an image capture device, comprising: a plurality of light sources 25 provided circumferentially about
a camera aperture of the image capture device; a plurality of lens provided over the plurality of light

sources to affect the projection of light generated from the plurality of light sources, each of the plurality of

lens comprisitiganFrasnedVided fotharsiongoten itiswirse doretiot thisaglivabtylishlighraaigrcbs thhe Fresnel

lens formaﬂOBn‘éQJPfB@%JRQélR}P&‘f'ﬁ?%ﬂb’s@ﬁ&%}/@&aﬁ%&“ BlOpaRIG SALPRH PIiRES AbAYINEFhRRIGIRAR Dase plane,
each prism provided with an angular flat surface for the refraction of light generated hy the one of the

plurality of ligheivee< Bstardrrendingdisly R Aeet Wehgaddraiedieokemd eahibmdii] a first end
extending distallyriena ettvedeapdx prishidaarthy a Shdomddenthainvwhichl theeprign fesnunatasd the prism
forming g U-shaped sfrudiute and where the lirst andg and Sthe second ends of the pluralify.of curvilinear
elongate raised prisms are direc fowards the camera perture. Such an apparatus can provide an
image capturereisiac@saittea capability of providing sufficient illumination for flash photography, and which
limits an adversely effect on a captured image by reducing offset shadowing. Further, the provision of a
plurality of lighichOas0uppestabauh anapdstaicinhacCcagiuiie deviee allbws thpapidineratiprootimgtronger and

focused iIIumSiQ%L%\ tvmilst at the a8 as&ilrré% %’%%g@i%&{i%g%ﬁ“ lillupinatio&egsfe fheeBQC t%gr%phic target.

uminatjon 1or 1ts an .
The present apparatus, In parhcu ar the p| ra ape curv‘fﬁlnear efbngateyralse prisms in the

Fresnel lens feptustiomagtobys it i refiset tibadawehgirBetion. shenor foeuséd nISribht dehghs onto the
intended pho{ggraphiciatgel, dhigleps aliawdration of generateddight fromdns Piidiy.afdight sources

to be unaffectedly directed towards the target, and disperses another portion of generated light away from
the target for BBFHRER ittifihatity. saaCHBIIRTG 4R BBuTRhER R Bttt irgiRBEr elongate
raised prismsgggnprise a First prism forming a U-shaped structure and a second prism forming a similar
U-shaped 20structure enlarged and substantially encompassing the first prism.

The present apparatus, in particular the plurality of U-shaped curvilinear elongate raised
prisms in the Fresnel lens formation, allows for the refraction and direction of more focused
15  light beams onto the intended photographic target. The lens allow a portion of generated light
from the plurality of light sources to be unaffectedly directed towards the target, and

disperses another portion of generated light away from the target for peripheral illumination.

According to an embodiment, the plurality of curvilinear elongate raised prisms comprise a
first prism forming a U-shaped structure and a second prism forming a similar U-shaped

20  structure enlarged and substantially encompassing the first prism.
According to an embodiment, the second prism is parallel to the first prism.

According to an embodiment, the plurality of curvilinear elongate raised prisms comprise

angular flat surfaces of varying angles.

According to an embodiment, the angles of the angular flat surfaces of the plurality of
25  curvilinear elongate raised prisms increasingly vary based on a distance to the one of the

plurality of light sources.

According to an embodiment, the plurality of curvilinear elongate raised prisms comprise at

least three curvilinear elongate raised prisms.



According to an embodiment, the second prism is parallel to the First prism. According to an embodiment,
the plurality of curvilinear elongate raised prisms comprise angular flat surfaces of varying angles.
According to an embodiment, the angles of the angular flat surfaces of the plurality of 25curvilinear
elongate raised prisms increasingly vary based on a distance to the one of the plurality of light sources.
According to Afcerdibedimenimprainigralityeatleahiinédickicagurs raivedspriomsreanprise eighéast three

curvilinear elgggaisuraiseddiwisad\GeRrsing49 an embodiment, the plurality of light sources comprise
any from two to eight light sources, each with an overlaid lens. According to an embodiment, the Fresnel

lens formatiogx%c%fr&he Iuarnalei%l){]%of lens con rise fhe same numt())gr %f??ur\ﬁiltin% feglong@e rat'ﬁeed prisms. 5

According to an embsdimen ﬁ(eh]ﬁléﬁ% éourcr:ees?g 611?1%/ 0 rg%tf)%l%sL aU-8 apéaoL B.S%\ccording toa

second aspesting thenpreséntditiorssarengienaipsppovided a method of manufacturing a lens for use in a
flash photography apparatus for an image capture device, the method comprising: machining a blank with
a computer nymericad comirahodignn aahiigt taokte ©hisinfa RpasieEDthednasidapaaciiDed to provide a
structural reproduction of a 10 Fresnel lens formation, the Fresnel lens formation comprising: a plurality of

curvilinear elongatefaised RIisHRg REpuidest ARt BplelsPARRIBLARE RachPTRMiREaVIded with &n angular flat
surface for the refraction of Ilghtﬁnerated by a light sources, each of the plurality of curvilinear elongate

raised prismdTROHIpTIEIHE & 178t &g esdBrdthighorbRing ety CRRAERIUSTaX UntPRSH SAALE S8t55d end at
which the prisiie t@ethisaiesnphieipgismatoimiig 2 blaskapanl A5csirpotereneasrong utral nicket)

electroforming piocess I Alowing a nickel depgst o buld up over he master during the nigkel
electroforming process: separating the deposited nickel from the master after the nickel eléctroforming
processltb obdtaisnelnlinselrfortmmaobd; foedi¢lgithe fngertimothwmold; amdurgeicting enrmibitear solid into the

mold and alloying:ihe maltensaRliioiharden. A Bl 1sshars ofitie dRaeityiin theupeld n forming a

lens with a 20Fresnel Ienstﬁ_?rmatlon. The provision of such a method of manufacturing provides an
advantageoufassorBsstiatiEiitrdrossy b ATt asneraae P yeh st iseirinfagh bt RErlit8S. By creating
a master via &NQiteeliopnand theadfpriRganpnsap vifralectrotasding dastalativelyaced e lens mold

can be produced. Further, the eéectipfqrmliln R[ocess rovides an Extremel Cost- 25%ff%ctivg way for
S n ’cq[\)zva S agopnd end.af whi e rrprfén‘P terminates, the prism forming a U-shape
multiple insefts to b8 formed for provision into a ntold.
15  structure; carrying out a nickel electroforming process in allowing a nickel deposit to build up
over the master during the nickel electroforming process; separating the deposited nickel
from the master after the nickel electroforming process to obtain an insert for a mold; loading
the insert into the mold; and injecting a molten solid into the mold and allowing the molten

solid to harden and take the shape of the insert within the mold in forming a lens with a

20  Fresnel lens formation.

The provision of such a method of manufacturing provides an advantageous and cost-
effective way of fabricating such lens in use in image capture devices. By creating a master
via CNC tooling, and then forming an insert via electroforming, a relatively accurate lens
mold can be produced. Further, the electroforming process provides an extremely cost-

25  effective way for multiple inserts to be formed for provision into a mold.

This is in comparison to an industry standard of using diamond tooling in obtaining molds for
lens manufacturing and replication. Diamond tooling provides excellent accuracy when
producing circular and symmetrical features, as a diamond cutter is provided to plunge into
and cut into a blank while the blank is rotating. However, such a process is prohibitively
30  expensive, especially when a plurality of separate formations is required in a mold. For

example, to carry out four iterations of diamond tooling to obtain four similar inserts for a
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This is in comparison to an industry standard of using diamond tooling in obtaining molds for lens
manufacturing and replication. Diamond tooling provides excellent accuracy when producing circular and
symmetrical features, as a diamond cutter is provided to plunge into and cut into a blank while the blank is
rotating. However, such a process is prohibitively 30expensive, especially when a plurality of separate

formations isreiireghirresnabiait EBSsdafmplercteaehinpacdsiarahevaliciddlof tizitasattoslivw to obtain four
similar inserts,fQRcu HEldMighheast ARBHEMNSSLEK prhste sashinsest aasts aRulSsakyiwhile carrying

out a method of manufacturing according to the present disclosure to obtain a single insert with four lens
with Fresnel foRmSBoRARfigrdRreauey &Yk RELeHint tkan embodiment, the method further

comprises carrying out a number of 5 iterations of the nickel electroforming process to obtain a plurality
of inserts, whisepding phuealigmbbiiserts dhe waded iftshtiecanopdifor formiing auenswittve pifirality of

Fresnel lens fREmations: CeRIKINGIRAREMRE PSR e unGtnOdiCRMA SN SR Vng:aHt dhe nickel
electroformlngsfro_cess on a plurality of masters, so as to gbtain a plurality of different inserts.

10According RN AbBaRTHEHE edesddre Ssmdder 4 adeanifeadlerality sfJarsarbleific alloy,

plastic, glassfanadtivaad. According to an embodiment, the molten solid is any of plastics, glass, and
polymer compound. In the present disclosure, depiction of a given element or consideration or use of a

particular 15 glespgnt RmbenibaRatiaandmlGr BrprRIRLenss MErRianp feresrendinghdescriptive

material can encompass the same, an equivalent, or an analogous element or element number identified
in another FIBBFSH88 A IR thatermsidssAa e RHE DA TP @ LEE G SFSin means "and / or" unless
specifically indicated otherwise. As used herein, the term "set" corresponds to or is defined as a
non-emply firite oxyenizatiormb@lviaie the sith abmeribesmaricalyéstaiblessascaldidaditynadftaltileast 1 (i.e., a
set as definediiereinGaNERIFGIAGRIJO a singlet or single element set, or a multiple element set), in
accordance with known mathematical definitions (for instance, in a manner corresponding to that
described in An InH.odutction to a&hemtatit%gl Retsonirigg' Number% ettsé ancl?Funcgié)nsl"Chapter 11:
Properties of'?tclﬁ?trelg%tso' (aen.ge.fnag indrcate orr?%.ef463, leDéiflgr 3 B2&ed 85°¢am ri%gnﬁfﬁiversity
Press (1998)yompgeméral, an element of a set can include or be a system, an apparatus, a device, a
structure, a structural feature, an object, a process, a physical parameter, or a value depending upon the
type of set undercprsiglemdiosure, depiction of a given element or consideration or use of a particular

15 element number in a particular FIG. or a reference thereto in corresponding descriptive
material can encompass the same, an equivalent, or an analogous element or element number
identified in another FIG. or descriptive material associated therewith. The use of “/” herein

means “and / or” unless specifically indicated otherwise.

As used herein, the term “set” corresponds to or is defined as a non-empty finite organization
20  of elements that mathematically exhibits a cardinality of at least 1 (i.e., a set as defined herein
can correspond to a singlet or single element set, or a multiple element set), in accordance
with known mathematical definitions (for instance, in a manner corresponding to that
described in An Introduction to Mathematical Reasoning: Numbers, Sets, and Functions,
“Chapter 11: Properties of Finite Sets” (e.g., as indicated on p. 140), by Peter J. Eccles,
25  Cambridge University Press (1998)). In general, an element of a set can include or be a
system, an apparatus, a device, a structure, a structural feature, an object, a process, a

physical parameter, or a value depending upon the type of set under consideration.

The terms “group” and “gang” as used herein correspond to or are defined as an organization

of two or more elements, e.g., a group or gang can be defined as a set having at least two



The terms "group" and "gang" as used herein correspond to or are defined as an organization of two or
more elements, e.g., a group or gang can be defmed as a set having at least two components. The term
"subgroup” as used herein corresponds to or is defined as a portion of a group or gang, and hence
corresponds to or can be defined as an organization of at least one element, e.g., a subgroup can be
defined as a sempendng. at ledsmornslegryporie nseH IGreinifosusiteyls than dhédtinedmeraavithneeflash

photography apRafANs ASCARAINGLe @reaemRAdReR 6f HaeRiesent disaloauts: fFamera 0 includes a
camera shutter 104 provided roughly in the center of a camera body 102, the camera body 102 housing

electronic cirflfR§ ieEnaRLsTIRERBRSS ARlAS BrcheypaBhiGaY $8F 495"BY%Ltion of an image capture

device. hi the present embodiment, the camera 100 is a digital camera with advanced processing

capabilities td'Kssistlirsiseiesvithinshgld caprerngithnaothish ehsivettipioneppivetusOacaending rivagnbe a manual

camera With pRRIGEHARIG THaCHRRS: ARLRSISAL GARIUI é5IMAYARLN ANQIOGTaRiI¢filp:Gaimgra shutter
104 includes a mechanically actuated feature of opening and shuttlantwo opposing, leaf panels 106, 108

to reveal a cARYSRY APLRATEMEL OB GRS ReGelNer Wit PREtOGRpIY Bt Eleateus SHHEEE light rays
resulting in amédtagr gaplaidhgitinage diicsiptdpablimeatont@enayririon niedConapte mapniary
Metal-oxide-sgmiconductor (CMOS) image sensor. Alternatively the i e is captured .on phptographic
i i the oot 1H O R e A e
adapt a plurabitgcessinactionbilvessaimingpith theseaptithe iofagephattgiepHic thayenfoerdixanipléhaperture

shutter speed, SXPPRHIRIMErAGINEIARIE (PoVSJeNS RIS REROL T 2R SeRSViDR.glcThiS allows the

configuration of the camera 100 with respect to the plurality of functions by the user, such as to capture
an image in 200 eaRkiS 19 user's preferences and settings. hi the embodiment, a function is also
provided as to adjustment of flash illumination characteristics, such as flash duration, flash intensity, flash
patterns, if afjan@aarsbratdrO0is iprdndded witbhflaishlyhotogiah ptapspef atesn b2 for thetmovigion of

opposing leaf panels 106, 108 to reveal a camera aperture 110 provided together with
photography optics for the capture of light rays resulting in an image capture, the image
15 captured on an internally mounted Complementary Metal-oxide-semiconductor (CMOS)

image sensor. Alternatively the image is captured on photographic film.

In the camera 100 of the present embodiment, adequate controls are also provided for a user
to adapt a plurality of functions pertaining to the capture of a photographic image, for
example, aperture shutter speed, exposure time, adjustable focus lens, image sensor light
20  sensitivity, etc. This allows the configuration of the camera 100 with respect to the plurality
of functions by the user, such as to capture an image in accordance to a user’s preferences
and settings. In the embodiment, a function is also provided as to adjustment of flash

illumination characteristics, such as flash duration, flash intensity, flash patterns, if any.

Camera 100 is provided with flash photography apparatus 120 for the provision of
25  illumination in the capture of an image including a photography target. Flash photography
apparatus, in the present embodiment, is a ring-shaped attachment 122, arranged to
circumscribe the camera shutter 104 and the camera aperture 110 of the camera. The ring-
shaped attachment 122 is arranged for removable mounting on the camera body 102, which
allows for the ring-shaped attachment to be decoupled and another ring-shaped attachment to
30 Dbe inserted into a mechanical coupling (not shown) arranged for keeping the ring-shaped

attachment 122 or another similar attachment in secure coupling with the camera body.



25 illumination in the capture of an image including a photography target. Flash photography apparatus,
in the present embodiment, is a ring-shaped attachment 122, arranged to circumscribe the camera
shutter 104 and the camera aperture 110 of the camera. The ring-shaped attachment 122 is arranged for
removable mounting on the camera body 102, which allows for the ring-shaped attachment to be

decoupled artingndunedritigcmepelathashenaritlisaBoy 19é liabepadcistd 24meéehbiicab e ouplided (not shown)

arranged for kegpiftedhg.liparsnapree Afashmeet 152.a0 enathesRiian siachnenhinsepuls coupling
with the camera body. Ring-shaped attachment 122 houses a plurality of light sources 124, 126, 128, 130

provided circ i EPRAEN R Bbteamers SitidéP1b altf EmryidpL M 8 8Pk ¥8iera 100. hi
the embodimgninfeatidighiusanresrld4bdRmed 28 030 armipreviddi:forsphotegraphie taxgadddumination,
but in other embodiments, other numbers of light sourc be pravided 5 circumferentially about the
camera aperl e B B R R LR R R R 3 % g, 130
are provided ¢mbedialcspatiallsdpsratiens dbbutiheldBglshaie dritadsdnie agu 2pSiftiseparairingement is
preferable in gyglgrite Hﬁ%\-féﬁﬁa&[)gﬂa@hﬂ@{ ippicn of &Mﬁ}%@%&@ﬁi@f&%féqm&*&@rlw *HréQHéceS' but
other arrangements may be possible in other scenarios, for example, overloading on one side when a
separate 103 REASHRERILHHIVIIBHIGR AHe BHHER Som BreiHe"EspHESS JPE AL AIRIseRsaRte 124 is
provided in arh¥sihagedsiiie ciuseh &3 Sativhofthe tingkhapadbadiaghment k2R, Whshapegasitucture 132
houses r[]deth %ﬁes,-ha%uc I Iignt][tissoyorvc%e]d204, tWehi eirsSI%Iee((): rt'cgllcl mce%ﬁleg[ 1;[rherough the ring-shaped attachment
122 to the internal electrical circui ry within the camera ousing 85 as well as a lens 134 provided over
the light source 124. The lens 134 15 provides at least two functions - the designed dis&ersal of
generated illdr#hatFCRdnT IRETYHCSINRE THB USRS thre SStIRR s BEmRIRP SO AIBEM T A from the
elements and nther-gnypsormenial actomiski thehembadimenghthalenrs 1234 inctudessrdttiesinel lens
formation 136. Fr, | lens provide a more efficient ture of generated light and directs the illumination
accordingy. S D e AT Sl o e BEA s A ECULhGM I e mation 136
The Fresnel lemecforimation 186 @leélt@wd_qnsé ?vréimwai@chomdbaﬂigln@m@th&l@ﬂwé@uﬁrdé4124_, and the
material of th,lens.aswelas e AMie inidenss.ol SaRpEAac HILninatemRIRYsIR A Fosyiiant direction

of the generated illumination by way of refraction of generated illumination through designed angular
structures as'[ovieidan e rashér disiiofrsHaB R 288 ories. 24 ifastriteslamaaigamateei-out of the
light source andicsiespomsingslens of FIG. 1. hi the embodiment, light source 124 is housed within the
D-shaped structure 132, and a set of lens 134 is placed over the light source 124. Lens 134 includes a

Fresnel lens formatign.diedi feGm Pﬁ’zﬂiﬁéﬁﬂfest@%x%ﬁé’]@ﬁi%ﬁrf%gﬁai%nﬁé&&%ﬁgE@?&ﬁc@ plurality of

curvilinear 30 elongate raised prisms 138, 140, 142 provided on a base plane 144 of the lens 134. First
curvilinear elSMGatEtHSISRY REHT 19388FRatIRES ehiraneitirgdsdhexitnaingtianaikP it neburvdd apex 138b

and thepobackeépsvaid a preand endfade/atpMaishpiaeigeism teenmates dm reingtienrmed. asmsuch, the
prism 138 is provided as.a U-shaped structure. Further, in the U-s e%st cture of prism 138, First end
350 and sed ST TR I IR e A S P G0, e Lf RS e U-shaped
structure of thedghismatersaitsittho lentss 188 atic 1&@8¢ prodddedotigswsittd tHenapetiturerdé tide while the
apex 138b OerQﬁtQﬁF'HiI‘écHB?lV'QPdche generated illumination by way of refraction of generated

illumination through designed angular structures as provided in the Fresnel lens formation

25  136.

FIG. 2a illustrates a magnified cut-out of the light source and corresponding lens of FIG. 1. In
the embodiment, light source 124 is housed within the D-shaped structure 132, and a set of
lens 134 is placed over the light source 124. Lens 134 includes a Fresnel lens formation 136.
In the embodiment, the Fresnel lens formation 136 comprises a plurality of curvilinear
30 elongate raised prisms 138, 140, 142 provided on a base plane 144 of the lens 134. First
curvilinear elongate raised prism 138 includes a first end 138a extending distally to a curved

apex 138b and then back toward a second end 138c at which the prism terminates. In being
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5furthest from the aperture 110. Second curvilinear elongate raised prism 140 is provided with a
U-shaped structure similar to that of first curvilinear elongate raised prism 138, but enlarged and
substantially encompassing the first prism 138. The second prism 140 is also provided parallel to the first

prism 138. The function of providing a plurality of prisms 138, 140, 142 in parallel with each 10 other and
progressivelyfdtmekpsraehiites Ighnsdébde nR4idrdwided feranmdretizaprisrd withhe getherdtedmination to

be redirectedsipi-AgsigngesHoMingiah RNeI0YARNG SHbIsH Muingdlash-rhqkarPMe Elegb llustrates

a cross-sectional view of the light source and corresponding lens of FIG. 2a. Line A-A is provided across
a mid-line of tREEFEIN) farhdiHaisnthes shaRe s tss ofiBe iy Bpsdls SueraAs SR provided
thereafter for refergoerlclighissaurcenhd 24dmypeovide avinlthtpepseni3smbo dim eritasia pleshrded light
source, and mounted upan light receptacle 146. Light receptacle 146 is a provided base for the arranged
to receivagqa I%ﬁ%tﬂg%ﬁ?rr%léq%ff %erllltdl to iaofg)}érate the light source 124. The light receptacle 146 includes
electrical circuitry as part of the ring-shaped attachment 122 and electrically couples the light source 124

through the GO UHAPar SIIGAIR Lttt A Lid BEawisediveif 3P b REhTERS BB Buch that the
light source XRék can tgs berconyalladoapactivaited Qyrisncental proceskingdsyaienwsithinitie camera

body 102. The cross-sectional view FI Iso illustrates clearly.the side profile structure. of the
curviinear CISRGE SRR SO TR, 250 DR A0 P M o Qo 25 RS Ie i B8 ot sice
surface 146, pininal? &ldatfonctiveos privedineA8p it sidersuddcé404 4% inpanledidhreative

generategl illymination, deRIGHR anekaLMAaliad an A sinaUaBY LAt aiginalingfare tredight source
124 and contacting the angular side surface 146, and is refracted thereafter through the prism 142, for
diffusing the #RTHEGH PR (YR s tiTedson Istensiish thnpdy BEY RIS HechHiyHEs of the
angular side gusfagiesopfdpieyprisms 138, 140, and 142 increasingly vary based on the distance to the light
source 124. The first prism 138 includes a lower elevation side surface 148 and thus a low angle of the

angular side gpEfane;fid@raldie, SPCANARURAN it Bicihdgs:? M&E@%ﬁéﬁé’cﬁ’r@?oﬂ&ﬁ%ﬁéﬁ@%@ Arep, as

compared with the first&rﬂ_ism 138, and thus an increased angle in the angular side surface 146 of the
second prisn?hiRE thitd RIS P4 2GFP et ANk e-PtHBOFEtsARd Qe dBRBRHAR Y 938 19, Mthile 5 more
distancead fropmdheclightssotisea 124 therpraiddestragle oftheangelari gitdeostidaca 14prisimereased, so

as to provide.a more pronounced area for.receiving.generated illymination. hi use, the Fresnel lens
formation 130 hE Pk T B 5t L7 D L oCgag o HOGHEL upol Thh Ece it

146. Light receptacle 146 is a provided base for the arranged to receive a light source 124 and
to operate the light source 124. The light receptacle 146 includes electrical circuitry as part of
the ring-shaped attachment 122 and electrically couples the light source 124 through the ring-
20  shaped attachment 122 to an electrical circuit in the camera body 102, such that the light
source 124 can thus be controlled or activated by a central processing system within the

camera body 102.

The cross-sectional view FIG. 2b also illustrates clearly the side profile structure of the
curvilinear elongate raised prisms 138, 140 and 142. Prism 142 is raised to provide an

25  angular side surface 146, and an elevation side surface 148. Angular side surface 146 is
arranged to receive generated illumination, depicted and summarized as a singular ray 150
originating from the light source 124 and contacting the angular side surface 146, and is
refracted thereafter through the prism 142, for diffusing the illumination from the light source
124.

30  Further, it may be noted that the angles of the angular side surfaces of the prisms 138, 140,
and 142 increasingly vary based on the distance to the light source 124. The first prism 138



dispersion of light away from the camera aperture 110, by way of the plurality of angular side surfaces of
each curvilinear elongate raised prism 138, 149, 142. An example singular ray 10 150 is shown arriving
at angular side surface 146 of third prism 142. The refractive index of the prism 142 is higher than that of

air in which the ray 150 travels in from the light source 124 to the prism 142. As such light bends toward
the normal toithkidgs gulew sisferadian e da sudigkali®ragdihescale errgle wictergidpfrode tiefiens 134 in an

outward direqign fiRradhp dightsOHI6e LR SREINNING ASK JAFIG tke it i Nted Hhatding piurality of

light sources 124, 126, 128, 130 are similarly formed, each including a D-shaped structure housing the
light source dA% @‘ibﬂ‘gsﬁhé%eﬁylﬂ’&%‘?ﬁ@%%m feldhe AnatlahS R el R ST SFSRRY of U-shaped
elongate cur\pfl@maﬂﬂaiﬁedmd@fmﬁqpﬂ@tzld@qbamlalIaﬁm b}&sﬁlptw’me dtemtigrizenealzing 4 dithikion of light

outwardssfrom the Ji 81 ht s%%rcest&Zﬁ 1281%1%130. TQ 3 geagte% struc uresdof thp li egm 20 sources
124, 126, 12én 130 are directed tgwgrdstr(gecamerﬁ3 f)oevrltuereaff hea aéglo fhe structure located

further from the@p@mﬂéqaﬁtomrgwﬁmmmmgmmmfporﬁthymamambﬂét@ﬂvmal| light sources
124, 126, 128, 130 on the ring-shaped attachment 122 circumscribing the camera aperture 110 in order
for the camena 196, theapesiel aBn¥nRge atith ftastbphhﬁqgﬁaahyepﬁsomﬁiaﬁo@mhw@riau&iitwm'tnation 25

characteristic dto y Vld user conf| rati obta|n| Preferre re. hi an
embodlment%]i)er%/tozgeor\fs?11 ﬁ‘ﬁalz prov on th %rr%n o eycvava ergglg il & cameél §lllz)adsnyI02 which is

able to deterﬁnﬁ@cm@émghlWuoflltgwma%}mmaﬂtanwgeﬁéralté% |h43%rlﬁslm<§ﬁathmymgh1@rpmtes&ng
system {g conﬁ@tt@ﬁmmﬁgﬁ rARYaPeRRI& -4 994 PigMdiRgh I UBINaaRAQL AR MRASFO be

captured by the camera 100. 30FIG. 3a illustrates a front face of a mobile telephone with a built-in camera
and a flash pHStBEPAbHZ P PRAUE AL B8 ofih § Ed N B e o bRt thérﬁ‘f‘égt?n]t%hgét’c'}é‘iﬁe Mobile
telephone 200is t@laﬁétﬁtadnama Smaﬁahﬁgla %Mue&mmambm&cﬁmoa&smm@mmqr%ruh an

operating syste Whlgg the hone 200 oglera es. a[tgefﬁln sf}/ ar%lf &nrec% e 20 includes a

a seen em.
graphical userin BHat f) 5 Qénerated by the oper ing sys ém ol the one Gutput on a

display 206 digttieolrtnstlifztbe 204 of the phone 200. A user of the phone 5 200 manlpulates the phone
through the GUI 202, by which a multitude of available applications may be accessed for use on the
phone 200. Quguafitiacrmrsb populaitap picatibastenghenmpbilédrlephese 12Q01isch gisS8@han on-board

similarly formed, each including a D-shaped structure housing the light source and a lens.
The lens including a Fresnel lens formation which includes a plurality of U-shaped elongate
curvilinear raised prisms provided on a lens base plane, the prisms causing a diffusion of light
outwards from the light sources 124, 126, 128 and 130. The D-shaped structures of the light

20  sources 124, 126, 128, 130 are directed towards the camera aperture 110, and the apex of the
structure located further from the aperture 110.

In use, the processing system on the camera 100 activates all light sources 124, 126, 128, 130
on the ring-shaped attachment 122 circumscribing the camera aperture 110 in order for the
camera 100 to capture an image with flash photography. As mentioned, various illumination
25  characteristics may be varied to provide user configuration in obtaining a user-preferred
picture. In an embodiment, a light sensor 112 is provided on the front of the camera, on the
camera body 102, which is able to determine the amount of light and automatically generates
instruction through the processing system to control the flash photography apparatus 100 in

providing illumination for an image to be captured by the camera 100.

30 FIG. 3a illustrates a front face of a mobile telephone with a built-in camera and a flash

photography apparatus according to another embodiment of the present disclosure. Mobile

10



camera 210. Present day mobile telephones provide processing power, image capture capability and
network connectivity - a well-integrated combination which supports a user's 10 desire for regular social
networking updates. For example, it is very desirable to be able capture an image with the on-board
camera 210, apply post-processing to the captured image through an application on the phone 200, and
post the usertsleiipnsd00an¢lestited picturaihhecuseriy dotiaimbendrkingesec s0hMANSKIER can be
done on and fhrguatifae RRoRERARR G FRHLSITAIES AdeanYigu:ahiRe ROkl telspape o0 of FIG.

3a. On the rear face 208 of 15 the phone 200, there is provided a camera 210for capturing an image. No
shutter is protigiEderdt W%H@ebﬁﬁﬁ@ﬁﬁwg HbeererisdheiheoRsie 51958 SfSUdE#Sr receiving
reflected lighteaysdsatpuCdid @ Jigens a0 @ tovicke tonithice thed pionephofcfodha aaptufithg pli@r image and
the storage of that image into,memor the phon he camera 210 is prqvided with.a flash
photograniny AT 40, Ik R o BIUIRE L BSRT oe
circumferentiaibglighostheycamaeresspddrturec2nzho plisapiedent embodiment, the light sources 222, 224,
226, 228 are installed by the manufacturer of the phone 200 during assembly of the phone. No removably
mounted ringGaitaghineiibis prpvidespiceasivnghthedight styices 202 i2®4,u226f 22dnabedrthe flash
photography apparatus, 220 of the present embodiment is ngt meant to be removeable or 25replaced. hi
D s R D D ek R B R e

the embodiment, the Tight sources Ine Sp aration about the

circumferenceapftigycand ecivaple demrecotivityFu atvesl]-exiegrdighcombroatignaidach rowielath anddnstalled in a

D-shapgg strycihieera3R WitiFR ReHSRIBRHIN SeEcerr 4 antbwhichelestricallvouples g light source
224 to the internal circuitry of the phone 200. Lens 30232 is provided with the D-shaped structure 230 and

overlaid the IFFR{EBARKENISA VIR A QOB Gy Ap BB TP $615the idSifHIAE™RSS according to
the present efiboglinenhphicpasticidandddaeshap eddspase heeudad aaphatemantsiaemgitises onithin, is
generally equjvalent in terms of design, struct nd functionality to t reviously described
armodiment 15 FiCH e HCH B ey T T A S S M U e, 1
noted that flash photography apparatus 220 is not limited b)\/%ﬁé)plication size, for example, a smaller size

might be neetiéd A9 A HiEBIRE pHHAREIMIAIHMAIRERINES R QGRS b1 e BmisatdranrEPhbundant
rear surface aieahpiRVidesthadimitasiancan sizeera Jarger dpslviphatoghaghWappatatus srighicbe provided

to improve flash gistioution, £IG; 4a llysirates & close up iswaf 2 flash photograpy, appargtus
according to an 10 embodiment. Camera 300 clides a camera dperture 02 By wiich fight waves are
received to al@M@&S8sserso M Ofdemtocaptadedavpotoheapivicsi Aikigfer GarmntarB@Ooisaproviged for use on

a mobile telephopg, sRik PR @R INFHAREHPLAeE apRiigasians. hi this embodiment, flash photography

apparatus 308 is provided and two light sources 310, 312, are provided about the circumference of the

camera 300 gnd camera fpeture, 207, 1 PAFISYAN DS AN A2SONISS P10 BIAFI RigHgey on opposite

ends of the camera
20  light sources 222, 224, 226, 228 provided circumferentially about the camera aperture 212. In

the present embodiment, the light sources 222, 224, 226, 228 are installed by the

manufacturer of the phone 200 during assembly of the phone. No removably mounted ring

attachment is provided for receiving the light sources 222, 224, 226, 228, and the flash

photography apparatus 220 of the present embodiment is not meant to be removeable or

25 replaced.

In the embodiment, the light sources 222, 224, 226, 228 are provided in equal spatial

separation about the circumference of the camera aperture 212. Further, each light source is

also provided and installed in a D-shaped structure 230 which houses the light source 224 and

which electrically couples the light source 224 to the internal circuitry of the phone 200. Lens
30 232 is provided with the D-shaped structure 230 and overlaid the light source 224.

11



Similarly, each light source 310, 312 is provided and installed in a D-shaped structure 314 which houses
the light source 310 and which electrically couples the light source 310 to the internal circuitry of the
camera 300. Lens 316 is provided with the D-shaped structure 314 and overlaid the light source 310.

Fresnel lens formation 318 is provided, and includes a 20 plurality of curvilinear elongate raised prisms
320, 322, 324 bgyHleth rabrjediamiy cafeimatassAA8lEst B ookt nheamaPfoatserfves treltheneréegmhation 318,

and being engapyaassed Ry pinenrRised PrismsB2fuded. 2id dRerersing nsiksvdiheaah, fallowing
prism. Further, it is noted that the angles of the angular flat surfaces of the plurality of curvilinear elongate

raised prismES5ER I8 2AVAIGIL EL IS VArdssish e RiHEr-ndsTymrtinmadiy {8 (i JIRIMESt 25prism
324. hi the présenbehdaddithesais the Wilthsotlck Oz 3pRy agpspatsLBED squetkdSpotikdds provide

general iluminatio d are.desjgned far proyiding illumination in all directions, without, any specific
Gdance’ Thi B S SR AL ovices
guidance for genhdratediipiminatvHdcireteghy he soeded BoBOLlsarh ematvighsisadidsegomally. diffused and

focused, at the,game, i fdr@pt&& %H@F_E%@aﬁf?@%‘%&%&( iﬁWv@Jeﬁ“ﬁoQ?in%’Eﬁﬂ@ﬂ flash, apparatus of
FIG. 4a. Camera aierture 302 is shown in more detail as providing a%thway for light to be received by a

CMOS sensdP§ot CRbRINC AR PRI I L3t BisGind RIREY LB SR HOus capability for the
camera 300. The camera aperture 302 is flanked by light sources 310 and 5 312. Lens 316, provided
with Fresnel ldfis férniduionted 8, pleseides dairedted diftugibetesdrithlmnippiioniuss qsrovideg] toy ahe light

sources| 310, 3hzdhhBR iR B0BGREIIROGE M AN hasSseecianal fuisath.ef b e dlagh Rbgtography

apparatus 308, it may be noted that along this transversal axis, propagation of light is left relatively
unaffected in'the SHEIRESEHBRSIEF tREEGHRIMRAH Y AT BRI LTI U9S0BYS of the
Fresnel lens tormaidbne3tBphdihiebauivedaporionslidys of dgbt aspuensiatethhyithenigbinsaisyce 310 are

incident on ity angplar,oide surfaess of doe raised prismis whieh [esults.In jght eing diveried out and
away from the ca era%p rufe36v " hi ord&rto provide an understanding o How the Fresnel lens
formation 318tmotuhihcitmotioreacogéthe rcwittrahidligint semres: B30 enN31 1 pafticvilaateeligidter is used to

provide g5 15mpasurernentin deteviaining s Reualdlymination esighlished by the flash photography

Similarly, each light source 310, 312 is provided and installed in a D-shaped structure 314
which houses the light source 310 and which electrically couples the light source 310 to the
internal circuitry of the camera 300. Lens 316 is provided with the D-shaped structure 314
and overlaid the light source 310. Fresnel lens formation 318 is provided, and includes a
20  plurality of curvilinear elongate raised prisms 320, 322, 324, which range in size from a
smallest 320 being internal to the Fresnel lens formation 318, and being encompassed by
other raised prisms 322, 324, and increasing in size with each following prism. Further, it is
noted that the angles of the angular flat surfaces of the plurality of curvilinear elongate raised
prisms 320, 322, 324 increasingly vary from the inner-most prism 320 to the outer-most

25  prism 324.

In the present embodiment, the light sources 310, 312 are spot LED sources. Spot LEDs
provide general illumination and are designed for providing illumination in all directions,
without any specific guidance. The lens 316, in particular, the Fresnel lens formation 318
provided on the lens 316, provides guidance for generated illumination from the light source

30 310 such that light is directionally diffused and focused, at the same time.
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apparatus. hi other embodiments, the plurality of curvilinear elongate prisms in a Fresnel lens formation
according to the present disclosure, could be any one of three prisms, four prisms, five prisms, six prisms
or any other number of prisms in parallel, and having a varying angle of 20the side surface of the prism. hi
other embodiment, the plurality of light sources with a complementary lens including a Fresnel lens

formation coditbeanivstietest awaoigtiedoumedes cthreletligraswurcasl finsh lkfmesdurdsFive4ight sources,

or any other gymbarptlight RRUCaWheHigtsasmses oreumiers plialaproyvidad abouilsamera and a
camera aperture. 25FIG. 5a-f illustrate a plurality of lens arranﬁfments according to various embodiments

of the presentafsEN R VRS RaTN Tre Mifh Yoot Igd 38} CISERIAS FgHicdahus, amkiRthhber of
prisms in a Feepiteliteisrfdrenatianafoo@ Biscanddheshapeaf thfadand airdinbesoaertasd @Hnpossible,

according to the various, empadimentsy FJ%ne§%éH“Ttrat§tso% 'ﬂ'gs arrangemant 519 geeording o an
embodinient of the disclosdre. Lens arrangement U'includes Tolirlens, each for provmlling over a light
source. Eachillenyriatiorovideey iwith thtbe lthtvilinesas 2l6ngkte raised prisms forming a U-shaped structure.
FIG. 5b illustrates a lens arrangement 520 according to an embodiment of the disclosure. 5Lens

arrangementia2paiticluge sifodedensnaachidortprovicingeotietian kghbsowicehdE @akhlgimisgprpivwded with six

curvilinear elgngate raised.prisms forming,a U-shaped structure. FIG. Sc illustrate ns arrangement
530 according o A e RSt S el L A A e o R e T ere oo for
providing overlatiipht soaticetcB asrlentdshirovitiodsvatHifo ynoulvitinedonsigngatse daisenpAzds forming a

U-shapgg strygiuse 4 10flGrrAUSHAGSAI6RS RITARARNeERE 408660 HNG1aigRm SMkadiment of the

disclosure. ) o ) ) , _
by the light source 310 are incident on the angular side surfaces of the raised prisms which

results in light being diverted out and away from the camera aperture 302.

In order to provide an understanding of how the Fresnel lens formation 318 actually functions
together with the light sources 310 and 312, a luminance meter is used to provide a
15 measurement in determining the actual illumination established by the flash photography

apparatus.

In other embodiments, the plurality of curvilinear elongate prisms in a Fresnel lens formation
according to the present disclosure, could be any one of three prisms, four prisms, five
prisms, six prisms or any other number of prisms in parallel, and having a varying angle of

20  the side surface of the prism.

In other embodiment, the plurality of light sources with a complementary lens including a
Fresnel lens formation could be any one of two light sources, three light sources, four light
sources, five light sources, or any other number of light sources, the light sources

circumferentially provided about a camera and a camera aperture.

25  FIG. 5a-f illustrate a plurality of lens arrangements according to various embodiments of the
present disclosure. Variations in the number of lens for use with a light source, the number of
prisms in a Fresnel lens formation for a lens, and the shape of the lens arrangement are all

possible, according to the various embodiments.
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Lens arrangement 540 includes three lens, each for providing over a light source. Each lens is provided
with three curvilinear elongate raised prisms forming a U-shaped structure. FIG. 5e illustrates a lens
arrangement 550 according to an embodiment of the disclosure. Lens arrangement 550 includes five
lens, each for providing over a light source. Each lens is 15 provided with three curvilinear elongate
raised prismdorndindlastiaiap s euengeacNobd By cterEBs ignapsebpiavide @ whh dricdodemal shape in
accordance tpdhal-as jererdshy the feesaal lensdemmations el gashof thefirilensAetardingly, other

shapes of the lens arrangement including a plurality of lens for providing over a plurality of light sources
are possible, BRYESHA B ErsermilRE T Rl aEr P A (RHBRIE S e b Bl 0FIG. 5f illustrates a

lens arrangement 560 according to an embodiment of the disclosure. Lens arrangement 560 includes six
lens, each foFrovielingstaessaalight soancemerichascrydingvidad withodireentafvilindaicsivngate raised

prisms foyming & Uhahanech sy IHERACRRRNING (0, enS8FPRA REREG SllNeHPLesrt dizglesirg, there is
provided a method of manufacturing a lens for use in a flash photo)%:gghy apparatus for an image capture

device. hi 25 RFY RO Y EBrADHSAG S ETEOM O TTENg @ h Bt SUEIE: provided to machine a

blank in obtaining a master. The CNC machining process is fully automated and highly accurate. A
structural dralingSef idusmaidneludinguargemanl [Eitsdamorditipnosiereatedinsn cbiputsclaited design

drawing and ygxified.and.RptiB¥ESH fACNG MAchiRing: The GNE RQcessHibzes alipysitogls and
methods to physically reproduce the structural d’rawmg by 30 way of machining a blank in cutting,

grinding, andPSMEBthHg > Uhtai ReRrALtEr ik BN pisEuEs AthesBiark SSUSEIEFin situ while the
automated machining tools carry out the CNC based machining. It is of note that the machined master is
of the eXBct gH¢siédl itbpratsntaion asagdesited4ers ofdhe fresenmbnibodimehthéndibd @mbodiment, the

blank could %HQX@L@E%@JE%%@E&%@‘{E&J‘P&@'H&eﬁ'i@y pfyéﬁﬂfg 9@%1%@15’5%99 ‘Each lens is

provided with three curvilinear elongate raised prisms forming a U-shaped structure.

FIG. 5e illustrates a lens arrangement 550 according to an embodiment of the disclosure.
Lens arrangement 550 includes five lens, each for providing over a light source. Each lens is
15  provided with three curvilinear elongate raised prisms forming a U-shaped structure. Notably,
lens 550 is also provided with an external shape in accordance to that as formed by the
Fresnel lens formations of each of the five lens. Accordingly, other shapes of the lens
arrangement including a plurality of lens for providing over a plurality of light sources are

possible, and could be determined with respect to the number of lens provided.

20  FIG. 5fillustrates a lens arrangement 560 according to an embodiment of the disclosure. Lens
arrangement 560 includes six lens, each for providing over a light source. Each lens is

provided with three curvilinear elongate raised prisms forming a U-shaped structure.

According to a second aspect of the present disclosure, there is provided a method of
manufacturing a lens for use in a flash photography apparatus for an image capture device. In
25  the embodiment, a computer numerical control (CNC) machine tool is provided to machine a
blank in obtaining a master. The CNC machining process is fully automated and highly
accurate. A structural drawing of a lens including a Fresnel lens formation is created as a
computer aided design drawing and verified and optimized for CNC machining. The CNC
process utilizes various tools and methods to physically reproduce the structural drawing by

30 way of machining a blank in cutting, grinding, and smoothing to obtain the master. In the
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5After the forming of the master, the master is utilized as a mandrel in carrying a nickel electroforming
process. hi this process, nickel is electrodeposited on the master in creating a nickel electroform. Two
DC-connected electrodes are provided for submergence in an electrolytic bath containing metallic salts.
The master is provided as a negative cathode, and a nickel metal source is provided as a positive anode.
In running anCé¥éctieces ¢t tatkeid badiiiosit! antilththaavidaathe pechival ©hkrgadnitkehmetal source

is broken dowmang.iQuizestining alerrelyipailh (M hhdfled MaResiivelyrbargrd pigstcigns are then

attracted to the negatively charged master and a build-up of nickel metal is achieved evenly and all over
the surface ofIHESHIRLIRR. 45 InesireRdeRietdbfonsingt rakednenh, gh the grae dingitu it Y148k be obtained
in reproducingptieé ehage salisusiate g eilairofithal linadter. ploAfier apeadetesained time, in consideration
of the nickel deposition rate of the electroform setup, a sufficiently thick layer of nickel is formed over the

master. A Se%’fé}ﬂ% REAG ofAMPriziRg, aRullingforcetisrd 1o SeRaieIthe My QQﬁcﬁ&ﬁ* nickel
formed insert, is then carried out to remove the nickel electroform from the master. This nickel electroform

becomes the RESIPAITHEERTRSES rhbIBIRGTBrEe 8Lk oy R Rt 08 i B8 I e @hilotiiment. Such
a process is wieldinavanrdfotiie arvof D@I(@hﬁhetﬁdommw@ﬁmequmﬁidwtrfef giphangtaddnithis disclosure.
The insert is thertlrcl) a}ﬁqﬁtil%%rﬁarlplold agt(gl1 Q:eseglc’kit Q]m% d W|th a ten soI| ng‘t r(r)lglten?solld is then
allowed to har \X/ causes fﬁ%lﬁardene en Soiid 18 take the forn he's ape 0 fhe insert
within the mdl@kﬁirmﬂf@ solems withayiBed el [poritforraagidn Ihlnh@lzsmtsmmﬂurtm taolken solid is
any of pﬂ@St'Cédtf?(%QQI{aQBécﬁ{Q&nﬁigﬂ&gl)v%lf&%@é@mm%ﬁ}@eﬁp MMA. 29 RRdYIELLOompound. hi

providing a lens arrangement with a plurality of lens each inc ud&\%a Fresnel lens formation, assuming
each lens incltidsARETShreRiL el TeRd KoFReRRSIIYFY EhasorBf dosine hastsrcd fidient for the
molding procesgivéorelingsueiselend asangapentisith acdd plucaltyeafdensy Ineamackingg master is

put through Ay ngb G %fel'%relarlat PR %etgl%lgfﬁlﬁ%ctroformmg process, a high degree of accuracy can be

obtained in reproducing the shape and surface detail of the master.

15  After a predetermined time, in consideration of the nickel deposition rate of the electroform
setup, a sufficiently thick layer of nickel is formed over the master. A separation process,
comprising a pulling force used to separate the master and the nickel formed insert, is then
carried out to remove the nickel electroform from the master. This nickel electroform
becomes the desired insert for a molding process in forming a lens according to an

20  embodiment. Such a process is well known in the art of nickel electroforming and is not

further elaborated in this disclosure.

The insert is then loaded into a mold and the mold injected with a molten solid. The molten
solid is then allowed to harden, which causes the hardened molten solid to take the form of
the shape of the insert within the mold, forming a lens with a Fresnel lens formation. In the
25 embodiment, the molten solid is any of plastics, being polycarbonate (PC) or

polymethylmethacrylate (PMMA), and polymer compound.

In providing a lens arrangement with a plurality of lens each including a Fresnel lens
formation, assuming each lens includes the same Fresnel lens formation, the creation of a
single master is sufficient for the molding process in forming such a lens arrangement with a
30  plurality of lens. The machined master is put through a number of iterations of the nickel

electroforming process, and a number of nickel electroforms are obtained as inserts. The

15



electroforming process, and a number of nickel electroforms are obtained as inserts. The number of
inserts is then loaded onto a mold for forming such a lens arrangement with a plurality of lens. If different
lens having different Fresnel lens formations are desired, multiple masters can be machined with the
correct physical specifications of the desired lens with the desired Fresnel 5 lens formation. The multiple
number of magtebsrceininpets uh ey dradatcRetoetetpbidam foraces suehobleis thassicad Widers for use in
injection molding @y fprimation of a lens arrangement. FIG. 6 provides a block diagram of a method of
manufacturing according to an embodiment of the present disclosure. Prior to carrying out the
manufacture gf e Tashjens, asylianie, 10 1ashlens design and pe CLLER IO poude g flash
illumination is selecte eIJ:Jngmeegrs carrying out such selection %yplca Iry also p|poo e dSeS|gn%y running
the selected desliradthidudh eompinbysaieletesimedtitionetfbe vissifichtion with e diisiceefficinsty.
Refmements g dhg desion May Reiasitiedautapd {hgverification RIQREsS reilRiated il Rydanto arrive at a
refined design for production. 15 Block diagram 600 provides a flow diagram of a method of

manufacturingORTBISICBEE, HBISTRTS HSTHInGE, reteratis i JugH BCRICHRERITAING priseess, in order
to obtain a masgtgdmbiock 620, a nickel electroform process is carried out on the master. This creates a
layer of nickel to be deposited on the master, as carried out inside an electrolytic bath. In block 630, the

deposited nigkg} ig sRpATRIE RN MASEE It ARSI ARIBIARINREHAALITISH I RRiARSESS the
quality and mteg%:y of the inserts, an additional process of a surface finishing inspection may also be

carried out. DEssat et enstiatitar R s et Mniamtactticaldbedkihdts tRepidietermined
design irosizelashape, andkaualityypCancEnanthrdoidbalpreésaninamiacivikesokiialimsaihamold base
and corresponding components are also.fapricated. S fabrication of the mold and cgmponents may be
o according A S O RS THo Liokh B Bt T AT, B R T T baded It

he presen methods 1n"the Btate of {
the mold bas#iréngdhlcokesor-mditesimulidiossdjectediictbohefpidating livwed tdbrdenntotform a lens

according to an gmRadimentAhiRePesssAl Ao on ARENISHEPALISH IR AMBRIRenis,of the

present disclosure address at least one aspect, 30 problem, limitation, and/or disadvantage associated
with existing TR HHISEIPRIP IS4 atus for use with image capture devices. While features, aspects,
and/or advantages associated with certain embodiments have been described in the disclosure, other
embodiffentBinely dsmexhiitrsockdeativesdagpects andibrddiantagesang hobaltemiBodiments need

necessarily et syehifalu s ARNEe Hr.Rd(Qad vaiages indallwithinhthesseans afdlg disclosure.

It will be appreciated by a person of ordinary skill in the art that several of the above-disclosed systems,
components, / r : nt systems,
ts,|prolees§88; bPisliEhriarR O matasESaybEcd o4 aB e BIiR ekl ints Bttt Wrre@nt syst
components, ifRFasSRsdéydiet dapleatians, bi adeitiobuvarausmadificaiirnsialeraliors3and/or
g‘:tp\fv?t‘ﬁ;“e”tt M@y oS made e yariaus enhodiments, thatare dISGOSEERY.a BRSO OLYdingry skill in the
20  assess the quality and integrity of the inserts, an additional process of a surface finishing
inspection may also be carried out. The process should ensure that the insert is manufactured

according to the predetermined design in size, shape, and quality.

Concurrently to the present manufacture of the insert, a mold base and corresponding
components are also fabricated. Such fabrication of the mold and components may be

25  according to any of the present methods in the state of the art.

In block 640, the insert is loaded into the mold base. In block 650, molten solid is injected
into the mold and allowed to harden, to form a lens according to an embodiment of the

present disclosure.

Aspects of particular embodiments of the present disclosure address at least one aspect,

30 problem, limitation, and/or disadvantage associated with existing flash photography
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10 the scope and spirit of the present disclosure. Such different systems, components, processes and/or
modifications, alterations, and/or improvements are encompassed by the following claims. Claims 1. A
flash photography apparatus for use with an image capture device, comprising: a plurality of light sources
provided circumferentially about a camera aperture of the image capture device; 5a plurality of lens
provided overrbergingrédiyest Hatht seaacesporaffissiatie phdjetioriwedighrepheredad admrntheeplurality of

light sources ,gae/af theilutadifyof dems keI ISga Frgshgldansdormatien grersad oygf.pne of the
plurality of light sources, the Fresnel lens formation comprising: a plurality of curvilinear elongate raised
prisms providPeH R s BRs& s ParEPle St plraM Brod et it Ufr affhanirerst b 8 the
refraction of ligitogenaratect bydhwsary ekliitétpldtalityratighpsatress peadinahghe tpltmahtidoh curvilinear
elongate raised prisms.comprising a first.end extendi istally to a eurved apex,and towards a second
e 2t wioh TR B B B R YR C e anc
the second esristef tiidhslabangydictessdlinstemsioragatencaiseprpnissas araldirectisestthwegadsias 15camera
aperture. 2. fflagliRBRtogsapiaPRAsaYRRCR NG t%}glém,l’c%f%ﬁéﬂtﬁbep%‘é@é@, ofycpyilinear
elongate raised prisms comprise a first prism forming a U-shaped structure and a second prism forming a

similar U-shafRPd<&igetur® eAmigBd GHesuBSHAREIRPEnRTNLBS AG 4R HRATOFBEH ™8Y Aflash
photography apgaratusiascandintnientiainn 2rediveteiadtbe spacna qrisdinisypauidllzl e theitaiprism. 25 4.A
flash phgjouraRNy, spRARANS AS°AICIAG {0 any of the Bregering. dlaims, wNGIEi e PIAg" curvilinear
elongate raised prisms comprise anBu ar %Ialt surfaces of varying angles.’ P P

and/or modifications, alterations, and/or improvements are encompassed by the following

claims.
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5.A flash photography apparatus according to claim 4, wherein the angles of the angular 30flat surfaces
of the plurality of curvilinear elongate raised prisms increasingly vary based on a distance to the one of
the plurality of light sources. 6.A flash photography apparatus according to any of the preceding claims,
wherein the plurality of curvilinear elongate raised prisms comprise at least three curvilinear elongate
raised prism&CBMA flash photography apparatus according to any of the preceding claims, wherein the
plurality of light sources comprise any from two to eight light sources, each with an overlaid lens. 8. A
flash photography/afipsiatusogegordipgaatanioofidb e jieadding clainns, dsvieseoortipeisitzFresnel lens
formations of the plurality of Jens comprise the same number of curvilinear elongate raised prisms. 9. A
flash photography AHLATLE LELo T E S e the B EAD Ao TP R ource i any of
spot LED andnzegs-siripeditE®; 15 10. A method of manufacturing a lens for use in a flash photography

apparatug for an '@Q&%ﬁ%?[@ngﬁf_/dgﬁieﬁ%%’rﬂ%’}ﬂﬁrality Jﬁﬁgﬁ'ﬂ @Hﬁgc@sl?mi‘ew %%&W%T numerlcql

control (CNC) machine tool to obtain a master, the master machined to provide a structural reproduction

of a Fresnel [B#Y &SAFTALTSHTID fpkaliferidishimmreaioreb i phismiya Lt Rl “Smatiiihear elongate

raised prismpravidess doradens hasdddang, @ralt pisnpioyidadnvitbuaceqrguiassdiat susface for the

refraction of I}?ht ggnerated. bX a light sources, each of the plurality of curvilinear elongate raised prisms
[

comprising a rstend %"%@ﬁ‘é‘.n%‘ distally to a curved apex and towards a second end at which the prism
terminates, a plurality of curvilinear elongate raised prisms provided on a lens base plane,

10 each prism provided with an angular flat surface for the refraction of light generated by the
one of the plurality of light sources, each of the plurality of curvilinear elongate raised prisms
comprising a first end extending distally to a curved apex and towards a second end at which
the prism terminates, the prism forming a U-shaped structure, and where the first ends and
the second ends of the plurality of curvilinear elongate raised prisms are directed towards the

15  camera aperture.

2. A flash photography apparatus according to claim 1, wherein the plurality of curvilinear
elongate raised prisms comprise a first prism forming a U-shaped structure and a second
prism forming a similar U-shaped structure enlarged and substantially encompassing the first

20  prism.

3. A flash photography apparatus according to claim 2, wherein the second prism is

parallel to the first prism.

25 4. A flash photography apparatus according to any of the preceding claims, wherein the
plurality of curvilinear elongate raised prisms comprise angular flat surfaces of varying

angles.
5. A flash photography apparatus according to claim 4, wherein the angles of the angular

30 flat surfaces of the plurality of curvilinear elongate raised prisms increasingly vary based on a

distance to the one of the plurality of light sources.
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25 the prism forming a U-shaped structure;  carrying out a nickel electroforming process in allowing a
nickel deposit to build up over the master during the nickel electroforming process;  separating the
deposited nickel from the master after the nickel electroforming process to obtain an insert for a mold;
30loading the insert into the mold; and injecting a molten solid into the mold and allowing the molten solid
to harden ané-takétfeskiphplegtnhe dnsertgitsiehagtotairformnesedienslavith. aesntidens formation.

11.A methodﬁ&frm BEHATIRGL ACRAH IR Fat 8BTS Qo AR C RAPHSING: GRATHIBEY OhgaRUMber of
iterations of the nickel electroforming process to obtain a plurality of inserts, wherein the plurality of

inserts are 10564 Rt¥he mold for forming a lens with a plurality of Fresnel lens formations. 5 12. A
method of manufacturing according to claim 10, comprising carrying out the nickel electroforming process

ona pIurinty./of m%‘sﬁ%rs n,élo as to,obtain a lE)Sluralit .of differe 'hnserts. 01%.?A mehhodnoﬁlrenanufacturing
Cc

. . ra appar ccording to any ol the preceding claims,. wherel .
according to any o T(?%o ]il?', Wherein the bla corﬁprlsespany one of stainiess steel, silver,

metallic alloypiprabtic ofleds seidoneaubrise anyniieth dd foraghUebluing Gcearvghtenangibfidlaims 10 to
13, wherein thggmolten solid is any of plastics, glass, and polymer compound. 15

8. A flash photography apparatus according to any of the preceding claims, wherein the
10 Fresnel lens formations of the plurality of lens comprise the same number of curvilinear

elongate raised prisms.

9. A flash photography apparatus according to any of the preceding claims, wherein the
light source is any of a spot LED and a U-shaped LED.
15
10. A method of manufacturing a lens for use in a flash photography apparatus for an
image capture device, comprising:
machining a blank with a computer numerical control (CNC) machine tool to obtain a
master, the master machined to provide a structural reproduction of a Fresnel lens formation,
20  the Fresnel lens formation comprising:
a plurality of curvilinear elongate raised prisms provided on a lens base plane,
each prism provided with an angular flat surface for the refraction of light generated by a
light sources, each of the plurality of curvilinear elongate raised prisms comprising a first end
extending distally to a curved apex and towards a second end at which the prism terminates,
25  the prism forming a U-shaped structure;
carrying out a nickel electroforming process in allowing a nickel deposit to build up
over the master during the nickel electroforming process;
separating the deposited nickel from the master after the nickel electroforming process
to obtain an insert for a mold;
30 loading the insert into the mold; and
injecting a molten solid into the mold and allowing the molten solid to harden and take

the shape of the insert within the mold in forming a lens with a Fresnel lens formation.
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15

11. A method of manufacturing according to claim 10, further comprising carrying out a
number of iterations of the nickel electroforming process to obtain a plurality of inserts,
wherein the plurality of inserts are loaded into the mold for forming a lens with a plurality of

Fresnel lens formations.

12. A method of manufacturing according to claim 10, comprising carrying out the nickel
electroforming process on a plurality of masters, so as to obtain a plurality of different

nserts.

13. A method of manufacturing according to any of claims 10 to 12, wherein the blank

comprises any one of stainless steel, silver, metallic alloy, plastic, glass, and wood.

14. A method of manufacturing according to any of claims 10 to 13, wherein the molten

solid is any of plastics, glass, and polymer compound.
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