INFRARED LED SOURCE FOR THERMAL IMAGING BACKGROUND The present disclosure is
related to thermal imaging, and particularly to an 5 LED array for a flash thermography based thermal
imaging device. When inspecting parts for quality control, one aspect reviewed for quality is the
thickness of the part. Various techniques are used in the art to determine thickness, and thereby
determine if the work piece meets quality control standards. One technique used is thermal imaging via
flash thermography. FIASHIREMEd 10 seal I E R Invblsaryldher B Aot iz cting the work piece
to a short flash of light (a "pulse™) from a flash lamp such as an xenon strobe. A sensor in the thermal
imaging device detects Infra-Red (IR) radiation from the heat being emitted from the part, and determines
the magnitude of the sensed IR radiation. A cholfié? BN eates a thermal image of the work piece
based on the magnitudeToktipeesenseibtb dreadiagiarcdnd thertmakintagmdnpanicdadlyrened. SUMMARY
Disclosed is a thermal imaging device which has an LED flash arra sensor capable of detecting IR
radiation, angj a celén ro %ﬁ%ﬂgacﬁ%%?‘oﬂ‘eerr@%%&BEYéb %?8 %ﬁ%”EEB'@E\?ﬁ‘Q?Fay and the sensor. The
controller is capable of dAhsingERELIND Aagh tarayadty ednd Pukreetspigisgiund for puedtiiisclosed is an
LED flash array. The Wi flesh armaehase svasiantialimyindicalecompereatish fiishaeening, a

substantially cup shaped component with a second opening, and a passageway through the substantially
cup 25 shaped cdRipdHsH 479 therehy JEHRTAIP HiHFivaTE MRS MUY oMt th SRS hponents,
such that electronmagneitenagdietizediayheasaithrewphytie Hethiisghprpy FRgaligacabritne cup
shaped component is g plurality.of | FD sockets. Also disclosed is a method for creating a thermal
age which s HH S0 G SR e e DR S e S R B0 e by
30controller, sendiadrnsiete driRnradfiaiinlagingacbe as crn axeh desimmifingrses thidkeeteohain object

based on the magitlysie, QfehiBLHRIRE IR FAHRUIR) radiatiomirthe heat being emitted from the

part, and determines the magnitude of the senseddRtion. A controller then

creates a thermal image of the work piece basetie@magnitude of the sensed IR

15 radiation and the time of maximum occurrence.

SUMMARY

Disclosed is a thermal imaging device which hasL&® flash array, a

sensor capable of detecting IR radiation, and aralber. The controller is coupled
20 to the LED flash array and the sensor. The cdetrd@d capable of causing the LED
flash array to emit a pulse of radiation.

Also disclosed is an LED flash array. The LEDsHaarray has a
substantially cylindrical component with a firstespng, a substantially cup shaped
component with a second opening, and a passagéwaygh the substantially cup

25 shaped component and the substantially cylindwcahponent that joins the two
components, such that electromagnetic radiation p@ss through the LED flash
array. Arranged about the cup shaped componenplisrality of LED sockets.

Also disclosed is a method for creating a therimalge which has the steps
of generating an IR pulse using an array of LEDSctwhare controlled by a

30 controller, sensing emitted IR radiation using ansee, and determining the

thickness of an object based on the magnitudeeoéthitted IR radiation.



These and other features of the present invention can be best understood from the following specification
and drawings, the following of which is a brief description. 5BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 illustrates a schematic example of a thermal imager. Figure IA illustrates a schematic
example of a controller for the thermal imager of Figure 1. Figure 2 illustrates another schematic example
of a thermal imager 10Figure 3A illustrates a side view of an example IR | FD housing for a thermal
imager. Figure 3B iIIustrff@f% 5 REOF B SRR MBI RATRES o LRI RE RS A SRepd

Figure 3C illustratiesna bettéotowew cipanifoatiopladR tiElvihgs sihgldoviaglsthennhal isnaderef Figure 4
illustrates a flow c@%ﬁ?ét%gethod by which a thermal imager captures a thickness of a part. DETAILED
DESCRIPTION O 'EFERRED EMBODIMENT 20 Schematically illustrated in Figure 1 is an
example thermal imaging device 10. The thermal imaging device 10 includes a controller 20, a flash

source 30 ang an IR sensor 40. pffept ot dre:ier o B12e0g apvios hdds a work piece 50. The work

piece 50 can be of any shape or material. When the thermal imager 10 is activated, the flash source 30
emits a pulse of IR radidtl@H"erhd'BEHalsE & Hgpatic example of aniaéimager.

Figure 1A illustrates a schematic example of atrodler for the thermal
imager of Figure 1.
Figure 2 illustrates another schematic exampke thiermal imager.
10 Figure 3A illustrates a side view of an example URD housing for a
thermal imager.
Figure 3B illustrates a top view of an exampleLEED housing for a thermal
imager.
Figure 3C illustrates a bottom view of an examiiteLED housing for a
15 thermal imager.
Figure 4 illustrates a flow chart of a method biieth a thermal imager

captures a thickness of a part.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

20 Schematically illustrated in Figure 1 is an exangilermal imaging device
10. The thermal imaging device 10 includes a otletr 20, a flash source 30 and
an IR sensor 40. In front of the thermal imagimeyide 10 is a work piece 50. The
work piece 50 can be of any shape or material. "the thermal imager 10 is
activated, the flash source 30 emits a pulse ofaldRation. The pulse is a short

25 duration pulse. By way of example, the pulse cob&l under 3 ms. The
electromagnetic emissions from the pulse impact wak piece 50. The
electromagnetic emissions are absorbed and reafldntethe work piece 50 and a
portion of the thermal energy radiated by the wadce 50 and strike the sensor 40.
The reflected radiation should be minimized.

30 The sensor 40 detects the magnitude of the IRigomorvf the emitted

electromagnetic emissions, and communicates thenituag to a controller 20 such



25 duration pulse. By way of example, the pulse could be under 3 ms. The electromagnetic emissions
from the pulse impact the work piece 50. The electromagnetic emissions are absorbed and reflected by
the work piece 50 and a portion of the thermal energy radiated by the work piece 50 and strike the sensor
40. The reflected radiation should be minimized. 30The sensor 40 detects the magnitude of the IR portion
of the emitted electroma%rﬁsic emissions, and communicates t%g&gnitu?e to_a controller 20 such as a

computer, a micrér8ceTRUEE BRI SRS oI JIRFERM Al 2SS R fhines the
magnitude of the 2initsal deteadiatertfeomatpetpdés efbhseehatidteRiticti omof e putse Easd dhe

magnitude of powgy ﬁg’%ﬂ&%ﬁ%@%@‘%ﬁ&aﬁﬂlﬁé?%%ﬁ@@%ﬂﬁﬁ%@%ﬁ@&%eTJ‘%f‘f@é“ﬁSHﬁrs Qrdgtermines the

thickness of the work 5 piece y calculating the e curve of the sample surface

temperature deca§ohiHORE e doratsiier Jhe P el ejeAe raeiershdienHlifkRrRS dTftieewdPkpiece 50

using known techpjgeiessp  piR 63@@4@%%3%51%%%%@&@@%%@H@te%%ﬁ%”@UF%%emm’ whereas
the spectrum emitted by xenon strobe light, as is used in conventional systems, 10 covers the full visible

spectrum and uItrﬁlmgfaéﬂéecﬁﬁﬁ?%gwgf%sm% HRHIRS S CFFD IR RE SRR R Gh 4R UM O herefore,

when using a xenthe stookiteers@tesiig KRbpulsecknfgllespectrum burst containing high levels of visible

light and UV light along Y&tﬁat el rcaoq;at'éon é§ e(ir%%%‘ﬁg' 0\?%&@ {?Q&@?@%% i ﬁgmq@?%%iture of

energy creating the pulse in the portions of the electromagnetic spectrum aside 5 portion.
Contrary to the biiRgt spestednb eakedonysiene) £Mabh dahicaITBAMTIEIS WHEIAGLIBYPIRMST an array of

IR I FDs will gnit gaiiraah g R ipion sideRinthantRuRPAURMeEHif-eAR GIraMAIRIRSASEBH; thereby

reducing energy spent generating electromagnetic radiation outside of the IR portion of the Sé)ectrum. IR
LEDs are LEDs whRtR/ERfiPREYi&BfeSRGAIHRY BOCRGIAGere SeBeane shaPge9LHhdhe 3Byet still emit
a high magnitudemfi$, mélidtspectrunfiguse cd itasiiajdsghnethivisithe it e adaigrahyiaf Zlorgxample
thermal imager 100.using,.an IR. I ED arra the flash source. As in the example.of Figure 1, the
thermal imager 108 RdASRdpR® EHatad e dP AT § A SR B oo
source 30. The IRCIERDNartay RBBH L thehposingswditine qlpcoamsaispraecbumessie: 18 el IR cylindrical

component }34. ThagieHP FanetCRMROmRRI3E 88 BHiiRiddre, sOakei Witins@lpddRid FD's 138

arranged about its surface. The cylindrical component 134 is hollow, thereby allowing IR radiation 142 to

pass through the ERISUEHFRAHIGSGhahATRLAAR RS WB MM RAARRS PRIfe PAIRgGement of the
IR LED array hougtigds idugieatadcinomgyresiSeaandh, andraguéang anva)e siniailedeaadription of the
example arrangegeeggrgs égXéq%drab&g.)tygh outside of the IR portadrthe spectrum. IR LEDs are
LEDs which emit no visible light and UV light whean electric charge is applied,
20 yet still emit a high magnitude of IR radiation.

Figure 2 illustrates another schematic diagrarmméxample thermal imager

100 using an IR LED array 130 as the flash sourse.in the example of Figure 1,

the thermal imager 100 has a sensor 140, a canrt#0 and an IR LED array 130
in place of the flash source 30. The IR LED ari®p has a housing with a cup

25 shaped component 132 and a cylindrical componert. 13The cup shaped

component 134 has multiple LED sockets with inethllR LED’s 138 arranged

about its surface. The cylindrical component 18 aollow, thereby allowing IR
radiation 142 to pass through the LED array housing strike the sensor 140. An

example physical arrangement of the IR LED arraysiy is illustrated in Figures
30 3A, 3B, and 3C, and a more detailed descriptiorihef example arrangement is

provided below.



The sensor 140 is aligned with the cylindrical component 134 such that IR radiation 142 from a pulse that
is reflected off the work piece 150, will pass through the cylindrical component 134 and strike the sensor
140. Multiple IR LEDs are arranged on the inside of the cup shaped component 132, and are angled such
that 5 emitted IR radiation 136 strikes the work piece 150 at a single focal point 280 which is shared by
all the IR LEDs When the IR radiation 136 strikes the work piece 150, a large portion of the IR radiation is
2bsorbed by the work piLBE 186:inifd i PBER B ANECE BT HHE BBk L T HE S Bhsor 140
senses the magnitadiatwitiid 2 frotted frilsadiadion defecidi o werispret 4 EOcanihpatadiootigh controller

120. The controll 2y rqm,t h itted IR radiation 142 strikes it
and determines tﬁfe]&rflc érﬁﬁﬁ‘éé?zﬁﬁé% éll'r%tiq'tite(?:I ﬁ:{%?]a%%?ﬁgé ﬁ%.%&)mﬁ %ig? r%g;gglté%ginclude a
simple electrical cyFarsIedrenither ipriledMghamaumshipgasbersppetitbt iR d Brs anealed SuctriBatontrol circuit

can be constiicteshageaneingdrRasyy 16 uamas el WWBi@&@ﬁ%h@?@ﬂ)é&@ggﬁf@%WntS- The
controller 120 can additionally determine the magnitude of the IR radiation 136 which was output from the

IR LED array 130'D8386°8/PYH d0edfohtd the Hifgent RALalRe sidirmdfe brki8ighed3%bwer which
was transmitted thréargb hatwonubdtiercRiradicngriie godsecdddin enBApidBe amd 3ahdlustiatdl an example
| FD array housin C edint X I i S ' S d 2. Figure
3A illustrates a si g %%ﬁvrg@%??e%]éﬂﬁ%#it ségqtggs@ieqvflﬂ,%r% |gur%%%ﬂﬁét@%@%ﬂé%t?i@ %iew of the
IR LED array housmijteHH& mrdi#mid: housing has a cylindrical component 134 and a cup shaped

component 332. The cylingrical,cgmpeneat d3hbaganORRBING ARION Boltiet ehstr &g i§g@pnnectgd to
the cup 25 shaped component 132 at a second end. The cup shaped component 132 has an opening 262

on a first end oppB&VER 2Rl EPELHB AT 34 OnReCL eirdpiR adiRBR 1 38 KG ™ the cylindrical
component 134 am@doiwerainespretivagataid @nts. dhietaylirdrian comptnerbaidlepazong 260 and
the cup shaped companent 132 gpening,are connected, vi assageway, thereby forming a substantially
Lube 30 shaped 1R T LB S0r I Hoo R Tt B Al e 2 S e
around the cup shagbe fdrabbneiiad 38@reTineopriroFC et kess orsincite Aesareira ioxamyple of

Figures 3A, 8B, aRGmiSe N RAGKFHANGIRER YSHIOSAMIAND CIFpERIRETHR RS RIS IPaiEhhCONCentric to

a cross-section of the first and second openings 260, 262 of the ngj)s'z:’sé\aped component 132 and the
cylindrical 5 comFitHiRNEdY ARt aHk&ie FBORINTG AP FARIRR RRWHLR WARAYIRIGR installed in

the sockets 272 aihd iiRINBmAtech\eash dsbe bir PR wilkshaneilegsisvaingls fecahagitud8daway from

the cup shaped component 132, THis arrangement is jllustrated in the Figures.using axis lines 282 which
define a vertical a?%ggfceaagﬁvgga e '%hp\évr%gr%nnsén e'}tggrgr@rgﬁgh még}rgx%rﬁﬁ'lé %ﬂ’ 81%%8# F|snes;talled LED 10

While the | FD sockets Figuses hadGedsdchCtustisiesharexarfudal ldoihpleositdlesiamatated, it is
understood Gt apBiieinatg A aRoeReNAHIE BHRsH iWRI SiRe] 3 HRGder hegavihout a single

focal point, thereby encompassing the entire part, and generating an image based on the IR reflection

from the broader BESHRAOFHAISIHR \BY SHapER B iipsHains18 398 KHa A EMHIRISS ESiFRe® 134 are 15
illustrated having efieentiecisiutae RSEEBCEIOAS, Itheinghamee arRsEEAHORGEMN e used, as well

as non-concentric cross ésaﬁc(t:ior%s. enﬁﬁgez{rig]rgdagain toSFhigUé% 1C a nﬁ:ﬁnér ler 20 exe%ué%sa thermal
imaging process.clyhe (R&tGRE BPHGE process arée disRIoEER T t&MY'0 funcﬁgng\}/ 16Ek lagram (see
Figure 4) and magdemeEnitéd4nheishen dartioate Rhardwadicstcaidyigconnected to the cup
25 shaped component 132 at a second end. The cupdltapponent 132 has an

opening 262 on a first end opposite the cylindraahponent 134. The cup shaped

component 132 and the cylindrical component 134j@ireed at respective second

ends. The cylindrical component 134 opening 26 the cup shaped component

132 opening are connected via a passageway, thévainyng a substantially tube

30 shaped IR LED array housing through which electrgmetic radiation can pass.



20 or in a programmed software routine capable of executing in a microprocessor based environment.
The controller 20, typically includes a processor 20A, a memory 20B, and an interface 20C. The memory
20B may be any known memory type which is capable of storing instructions fro performing the thermal
imaging process. lllustrated in Figure 4 is a method for generating a thermal image of a work 25 piece
using a thermal imager. Initiallé the thermal imagéél‘?gnerates a pulse of IR radiation usin9 an array of IR

LEDs which are controli283574 2EHPSIGE SRS SO RN I SRR BOTK P et emit the
pulse, the controllertabdivsmeasbor elegitical Eiguest 8ApaBs ir@itha soliagie 202 rae tarthiegl iED array,

thereby causing tRﬁo‘%ti'%BﬁHﬁe%?%%ﬁ%ﬂﬂgé% %‘Birﬁ‘é%ﬂ#if Q&#@gg%pg% Oéfe!ﬁgt'ﬂF&' Agurrent

required to emit the necessary amounts onis iciently sm ue to the nature of IR LEDs,

and therefore the ¥l ePERINIHE6Parkfd PhIReEUsireDRBL b CURBdRehard e cyting&troller allows

the IR LEDs 19 erpiifadadionfok a pipdetrimiges dusadiapnivicatlidgss than Bnas. 1anokthes prevents
electrical power from reachinagthe IR | FD_array, thereb stoppin&é:%pulse_. During the IR radiation pulse,

the IR radiation infFA2ts% WdPe seeketimds anelilyrainetadngak Al i3 JFR5h 3f the thermal
rad@at@on !oy the Wm'rlgIpié@mﬁﬁdmratsmgddyammmr@memdmﬂmagm.Tm_(aieranitw@mﬁ'rqn of the IR
radiation is senseg Hﬂ@@a@eﬁ‘ﬁﬂﬁ%%@@e %émgzﬂé‘é 'fhad cW%e%‘ﬁ%fz? &%w.*gaqdac& Rpdiagon step 320.

The controller is communicatively co to th€ sensor and receives the sensed data. Based on the
sensed data, the 80¢4eibAReNing pitse car@Ipentinthayhitings28pk iskiatiecdl pBwer provided during the

durat_ion theibermal.ima\%ﬂgqﬁéj‘ggqugmg@ ﬁ@@@%@ﬁﬁ@d‘”@f%mﬁ%@m&@ AN th.ermal
imaging techniques in the Determine Thickness Based on emitted IR Radiation step 330. While an

example method RES BEUR [lUSHAARE al 43 & NE PR bR BRIt AIEREH G BhS QY dHRe AR atus or
method fall withinvhistdisalessre bfascted beaariatinostiadindte iadian gribe by @itompbidsingulse time, and
varying the portion of the electramagnetic spectrum, which is u in the imaging, process Although
exarmpie embodiAS RS AL e AT o |k B AR R PR e e ot
certain modificati®¥¢awoNhie e withisharedoesparsngis idlcandhimeoeaheemrasant thi4eNewing claims

should be styglied|ig-Z3daienaing thelreRFcoPrany coRdentAkibiUSYRSHER cross sections
could be used, as well as non-concentric crosgossct
Referring again to Figure 1 a controller 20 exesua thermal imaging
process. The functions of the process are disgloseéerms of a functional block
diagram (see Figure 4) and may be executed inreitb@icated hardware circuitry,
20 orin a programmed software routine capable of etkeg in a microprocessor based
environment. The controller 20, typically includegrocessor 20A, a memory 20B,
and an interface 20C. The memory 20B may be amywkmmemory type which is
capable of storing instructions fro performing thermal imaging process.
lllustrated in Figure 4 is a method for generatnthermal image of a work
25 piece using a thermal imager. |Initially the thelmn@ager generates a pulse of IR
radiation using an array of IR LEDs which are cold by a controller in the
Generate IR LED Pulse step 310. In order to enatgulse, the controller allows a
short electrical current to pass from a voltagers®to the IR LED array, thereby
causing the IR LED array to begin emitting radiatioThe magnitude of electrical
30 current required to emit the necessary amount&®aftliation is sufficiently small

due to the nature of IR LEDs, and therefore thetrotlar can use standard power



CLAIMS 1. A thermal imaging device comprising: an LED flash array; 5a sensor capable of detecting IR
radiation; and a controller coupled to said | FD flash array and said sensor, said controller capable of
causing said LED flash array to emit a pulse of radiation, such that said sensor detects IR radiation

radiated off an object in front of said thermal imaging device. 10 2. The thermal imaging device of claim

1, wherein said LED flash array comprises a housing body having a plurality of LED sockets, and an LED
nstalled in each GRS 19t QOEREIE S8 He s FRMIALERA GRoiLR b Dt STk R EHOBhch of said |
FD's is an Infra-Rizdl dRyddeiriidue dbeatioal itygigally tksdcbarhgland 3herhererepachledtsasd IR LED's

emits IR radiation %%F%%tifgégﬁl i&@ﬁ?rgﬁgigﬁlgg %g?gb?%&g%ﬁ‘@%ﬂgs@ spectrum 20when a current

is applied, and wherein said on is a high intehsity relative to said radiation across the remainder
of the electromagnetic sBedftine HR TadiaHerRylsmabmiRdadisEspamma Jaikheiess valghRSradiation

consists esseftially ﬁBHiaUle{ﬁBQﬂb?ﬂﬂhthﬁ‘]Hb‘éH%iHQ @B@ﬁi@ﬁ ofGEThial kdBtion by the work
piece 50 is radiated back toward the thermal imagdére emitted portion of the IR
radiation is sensed using a sensor within the taemmager in the Sense Emitted IR
Radiation step 320. The controller is communiadyivcoupled to the sensor and
receives the sensed data. Based on the sensethéadaration of the pulse, and the
10 magnitude of the electrical power provided durihg tluration the thermal imager
can determine the thickness of the work piece aiegrto known thermal imaging
techniques in the Determine Thickness Based ortenliR Radiation step 330.
While an example method has been illustrated gbibve understood that
minor variations to the apparatus or method falthimi this disclosure. Such
15 variations include varying the duration of the pulsne, and varying the portion of
the electromagnetic spectrum, which is used inrttaging process.
Although example embodiments have been disclesedorker of ordinary
skill in this art would recognize that certain mfaditions would come within the
scope of this invention. For that reason, theofelhg claims should be studied to

20 determine the true scope and content of this disct



25 6. The thermal imaging device of claim 2, wherein said LED flash array housing has a substantially
circular cross section. 7. The thermal imaging device of claim 6, wherein each of said LED sockets is
30arranged such that each installed | FD shares at least one focal point. 8. An | FD flash array
comprising; a first opening in a substantially cylindrical component of said | FD flash  array; 5array; a
second opening in a substantially cup shaped component of said | FD flash said second opening having
a larger circumference than said first opening; a p 'sé;l%@ay through said substantially cup shaped
component and said substantially cylindrical component, the passageway joins said first and second
component such that ele ' gi [ wrough said LED flash 10array; and a plurality
of | FD sockets a#]anged&ﬁélﬁg{iﬁgéﬁ peyggﬁ%}gﬁgﬁﬁ?%. The LED flash array of claim 8, wherein
each of said | FD socke®&\ddripHiagls alledtrical connections capable of connecting installed | FDs to a

controller. 5 a sensor capable of detecting IR radiation; and
a controller coupled to said LED flash array aattl sensor, said controller
capable of causing said LED flash array to emitise of radiation, such that said

sensor detects IR radiation radiated off an ohbjedtont of said thermal imaging

device.

10
2. The thermal imaging device of claim 1, wheremdsLED flash array
comprises a housing body having a plurality of L&izkets, and an LED installed
in each of said LED sockets.

15 3. The thermal imaging device of claim 2, whereacte of said LED’s is an

Infra-Red (IR) LED.

4, The thermal imaging device of claim 3, wheraagteof said IR LED’s emits
IR radiation and radiation across the remaindethef electromagnetic spectrum
20 when a current is applied, and wherein said IRataah is a high intensity relative to

said radiation across the remainder of the ele@gpratic spectrum.

5. The thermal imaging device of claim 4, whereadsIR radiation consists
essentially of wavelengths in the inclusive ranb@&#&® nm to 1 mm.

25
6. The thermal imaging device of claim 2, wheremdsLED flash array

housing has a substantially circular cross section.

7. The thermal imaging device of claim 6, whereacteof said LED sockets is

30 arranged such that each installed LED shares sit de# focal point.



15 10. The LED flash array of claim 8, wherein each of said LED sockets are configured about said
substantially cup shaped component such that installed LEDs share at least one focal point. 2011.The |
FD flash array of claim 8, wherein said substantially cylindrical component and said substantially cup
shaped component are connected via a shared opening. 12.The | FD flash array of claim 8, wherein said
substantially cylindrical 25 component is tube shaspeo!. 13. A method for creating a thermal image
comprising;  g&neratifi§ hﬁ?ﬁf?&%@d%ﬁf%‘ﬂ&% (¥Ing an array of | FDs controlled by a controller;
sensing emitted IR radiatidinstsipgréngeinsar sabst&detéyr mytindyiecthoponess of aaidkjECt Basked on a
magnitude of the %qgg.ed IR radiation using a controller. 14. The method of claim 13, wherein said step
of generating an IR pulse further comprises generating a short electrical current using a controller,
thereby causing 10said fREpERsEl oPSNTgehrefvbStantrlyCuR shaeegiaastialisaditdilRdasnt has a
duration of legs thgiag;ms.

said second opening having a larger circumferémee said first opening;
a passageway through said substantially cup shagmdponent and said
substantially cylindrical component, the passageyemys said first and second
component such that electromagnetic radiation mass ghrough said LED flash
10 array; and

a plurality of LED sockets arranged on said cugpsldl component.

9. The LED flash array of claim 8, wherein eaclsaifl LED sockets comprises
electrical connections capable of connecting ifeddlEDs to a controller.

15
10. The LED flash array of claim 8, wherein eachsafd LED sockets are
configured about said substantially cup shaped corpt such that installed LEDs

share at least one focal point.

20 11. The LED flash array of claim 8, wherein saidbsantially cylindrical
component and said substantially cup shaped compane connected via a shared

opening.

12. The LED flash array of claim 8, wherein saidbsantially cylindrical
25 component is tube shaped.



1516.The method of claim 14, where said electrical current is a low power electrical current. 17. The
method of claim 13, wherein said step of generating an IR pulse comprises emitting a radiation pulse
which consists essentially of IR radiation. 20 18. The method of claim 13, wherein said step of generating
an IR pulse comprises pulsing a plurality of aligned IR | FDs simultaneously, thereby causing a single

ulse.
P 13. A method for creating a thermal image compgsin

generating an infra-red (IR) pulse using an awayEDs controlled by a
controller;
sensing emitted IR radiation using a sensor; and
5 determining a thickness of an object based ongnimale of the emitted IR

radiation using a controller.

14. The method of claim 13, wherein said step ofegating an IR pulse further
comprises generating a short electrical curremigusi controller, thereby causing

10 said IR pulse.

15. The method of claim 14, wherein said electrozatent has a duration of less

than 3 ms.

15 16. The method of claim 14, where said electricatrent is a low power

electrical current.

17. The method of claim 13, wherein said step ofiegating an IR pulse

comprises emitting a radiation pulse which congstentially of IR radiation.

20
18. The method of claim 13, wherein said step ofiegating an IR pulse
comprises pulsing a plurality of aligned IR LEDmsitaneously, thereby causing a
single pulse.



