; TUe3e' Q Nl 6RT691 PROGRAMVABLE | LLUM NATI ON CONTROLLER FI ELD OF THE

| NVENTI ON 5 The present invention relates generally to the field of
illumnation controllers, and in particular to a progranmmble illum nation
control |l er. BACKGROUND OF THE | NVENTI ON 10 A machi ne vision systemis an
integral part of any automated process in a factory or production facility.
The machine vision systemis used in thelinspection for defects in parts or
conponents, or for guidance or gaugi ng purposes. 15 Reliability of such
machi ne vi sion systens |argely depend on the inage quality of the inspected
part or the target. TIFROGRAMRMABLE RIUMINATIONCCONTROSLERCquUi re the image
of the target. Then carry out an analysis of the acquired imge to
determ ne whether the target passes or fails the inspection. 20 In order
for the nac acquire a good and clean i mage of the
target, theggﬂi%gﬁﬁtﬁg @”%&ﬁ?b icient and adequate illum nation. Too
little illumnation and the image will be not have sufficient contrast for

anal ysis. Too nuch illum nation and the reflection of ht off the target
25 surfdce woul dThe dueseat fimvantioas relatesargangsally. tarthp B@I s Q€ Hllpmaénatian

Vi ST on SySt S-SRI L HEBEHRLIAT PR R RN SRy | oot ons

for inspecting several eren ures ernDre
certain features to be |nspected require a variety of 2 different
illumnation devices with different _intensities. Exanples of such

conbi nat i onBAGKEROYND R THEHNVEMNTIONar 1ight or a plurality of ring

lights in a predeterm ned arrangenent covering different angles or a LED
array and a Hal ogen Lanp. 5 As such, it is necessary for machine vision

systensl0t o have AanackiheoNsion ishstennisaniihtegsalopart of ang auitohated prodess
illum nation devices. There may further be additional control requirenents
such as t heiNs? FRBPHPIOProdyEtion | M'WatT'&]"WIQ%§'S'%§¥S@§U§ |upedolic ens

i nspection p b I n
1 i nat 1 ol RS S0 BBt 2 doPBEBE ShitiboRalE B for iiangd o oG
conput er - bas@goselsum nati on controller. An exanple of such a systemis

Adaptive Light System from Sem conductor Technol ogies & Instrunents, Inc

(U.S. Patent No. 6,207,946). This systemutilizes a suitable input/output
interfgge to congpphpilifySof QLR AhEEh ARG NEystems largely depend on the

image quality of the inspected part or the target. The machine vision system
would first acquire the image of the target. Then carry out an analysis of the
acquired image to determine whether the target passes or fails the
inspection.
20

In order for the machine vision system to acquire a good and clean
image of the target, there must first be sufficient and adequate illumination.
Too little illumination and the image will be not have sufficient contrast for
analysis. Too much illumination and the reflection of light off the target

25 surface would hide the features for analysis.

Many of such machine vision systems require several illumination
devices at different locations for inspecting several targets with different

features. Furthermore, certain features to be inspected require a variety of




15 intensity control circuit to drive a LED array. Current illum nation
systens that are provided for machine vision systens with such diverse
requi renents are frequently custom nade. That is to say, that the
specifications are determ ned by a user who approaches a 20 vendor to

supply the illum nation system The illum nation system provided would then
be designed specifically to the user's shecifications. The illum nation
controller provided would al so be specific to the provided illum nation

system The different intensities and the strobing requirenents of the

i 'l um nati ogiffépsitCigemiviatich |dduidas Methcaiffer&st Préndiied! OEkEMPles? of uch 25
programed control paraneters to a dedicated illum nation controller.
Fur t her nor eGomhinadioast aecad risgwkghtransiadardighbwera plusality of iringdightaiin én
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vari ety of Hiafdgehepampower supply nodules. This not only incurs cost, the
power Suﬁpp| y nmodul es al so take up a | ot nore space. Such an arrangenent
resultsd n an autonmated i nspection systemthat 5 is not integrated with its

11 umi nati on sysremuelcR ma0e’dRf bifactie g Sstmbol SR EEhTEL i ng
i ndependent byeratheciptdhsitidielof sucht Aeslomilies of NRINMIGYESN S devibEs.MOThéRs mayovi ded
with the illumnation systemwuld cater only to the ;tgemfl cations as laid

down by t hefuither .bel addifianal heontseld reguisaimgnts osuctoAY thenstrabiewi 8 thesi on

R R s B g o S R )

Both th® coinkpetticr 6ncderhhfd roais odly i Sueh sy Hilgihatish isyetdn atduladikelyst em
woul d thus have to be 15 re-programmed separately. Furthernore, the

cust o zed Pe |qamtieded oby @gteéma«%q/ GepEPwE-basead e Hieuningtion yeentegllesy pAisi on
or nodificat] ThE S,k S 0 t_d:h r p .

Bvent ual |y {Afiglendt Subn T fyaferd 5 ARGREe gt SySRHE inay EB LM CTRlcTor

conpl ement TéehreogiesNg Insuntents,C mep{LEBelPataeNb| BIZ0Me46)0 Ty séyestems wel |
as additional power suB ly 20 nmodules to cater for the expansion. Current

i |1 um nati owlilZestasyita F?pl"ipbﬂ@uﬁéﬁt intartacento eorixelvits idedicated gsfgndatonguch
requir nt: f 100 . i i ian. They have not been

suffi cﬁ?rslt I @téer%f)ty%?’Bgrgﬂflgéq'ﬁpéhgr@?ée“g%@hi ne vision system the
illumnation 25 system and their power supply needs adequately. 4 SUMVARY

OF THE | NVENTI ON_The gr_ese_nt dinvention seeks to provide a progranmabl e
i |l umi nation con®vBeNkilluningtionogysiemsothaly@e ngroxideds T marhing Wkt i ng

thereof.  systems with such diverse requirements are frequently custom made. That
is to say, that the specifications are determined by a user who approaches a

20 vendor to supply the illumination system. The illumination system provided

would then be designed specifically to the user's specifications. The

illumination controller provided would also be specific to the provided

ilumination system. The different intensities and the strobing requirements

of the illumination devices would likely be carried out by providing a set of

25 programmed control parameters to a dedicated illumination controller.
Furthermore, the electrical power needed to power such an illumination

system would be provided by separate stand-alone power supply modules.

With a wide variety of different illumination devices, there would also be a




5 Accordingly, in one aspect, the present invention provides a progranmabl e
illumnation controller conprising: a card controller for receiving a

plurality of predetermined illum nation settings, and for providing a
plurality of illum nation control signals; 10 a plurality of output power
channel s coupled to the card controller, and the plurality of output power
channels for receiving at |east one of t%e plurality of illum nation
control signals, and the plurality of output power channels for coupling to
a variety of illum nation devices, and the plurality of output power

channel s fOVariBtP\dfOtllﬁQreWVm)’wérOstlpr?lVﬁffdd@llles of This| ot Balyl Mituse\dosesthen 15
accordance with the plurality of illum nation control signals. Accor di ngly,

in anot her ﬁ@W@E?UPMME,m%@@érﬁISQ FAKENWP @nlop MYPERACE- met hod for configuring
a programmable illumnation controller for illumnating a target with an
illum nation device, the nethod conprising: 20 arranging the target to view

a particul ar feaSucle anfarrdiegdraegietesuttsain ammﬁatw/lrspecﬁm tsyBterg that t he
illumnation device to illumnate the tar%B varying intensity |evel of

the ill & nigtndrinigevated with #sdiirainatiap sys prhsgiste sanihalgthermackBitout er ;
25 vi ew ng \ﬁguonfﬁgﬁeg{a ahethka @ﬁﬁnét‘?or?' ?Léﬂ'n s Cu{?é l ’H S5 rByﬁ tEVvel

of the illunna Vi ce t o best view’the par ureo

target; savamgiritoffaoes waorking nhdasaridentiyvefl eaoht othtahe Ftwtrmuhere theSpower
Accordingly, in a further aspect, the_present inventi on,dprow des a net hod

for operati ﬁ{PF&Y FB'FQQ:H @%ﬁé‘b‘('@e@ IW'W%H'PBH"%@R systeay woy Pﬁiﬂﬁrﬁ'\%fq
target Wit h r?ec(?l*éé{tl%ln'stei’ @\d aa\gﬂ%f{% U%éjr illum nation settings, st eps
She predet

conpri sing: ‘recelvin rmmned illumnation settings of the
pl ural Moy of out put 5 power channels coupled to the variety of illumnation
devices; providing the plurality of illumnation control signals to the

plurality of out) “ptBﬁ/é}eeé’HQrﬁi@laE'd B raqify the magkine; visionesY&eMeajises.
i11um nati °§btﬂﬁ§_)’é 45Sbdth AECRLERMEE VIS shERMP! HrfIEY 4Ha thd YAl MfidtRIh

control signa
system controller would have to be affected separately. Both the controllers

of the machine vision system and the lighting system would thus have to be
15 re-programmed separately.  Furthermore, the customized illumination

system may not have catered for further expansion or modification. This is

also a concern for the power supply modules. Eventually, this may result in

additional illumination systems to complement the existing one or a

completely new illumination system as well as additional power supply
20 modules to cater for the expansion.

Current illumination systems simply do not have the flexibility to adapt
to such requirements for expansion and modification. They have not been
sufficiently exploited to integrate the machine vision system, the illumination

25 system and their power supply needs adequately.




10 BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 shows a general block di agram
of a machine vision systemhaving an 15 illum nation controller in
accordance with the present invention. Fig. 2 shows a bl ock diagram of the
present invention. Fig. 3 shows a flowhart of a nethod for configuring the
intensity levels of Fig. 20 2 in accordance with the present invention.

Fig. 4 shows a flowhart of Fig. 2 in opkration. 25 DETAI LED DESCRI PTI ON OF
THE DRAW NGS Referring to Fig. 1, a machine vision system conprising a
conputer 5, an imaging system 15, and an illum nation system 25. The

conput er fUSUMMARYOF THESINVENTION er processor 12, a storage device 14 and
a conputer 6 bus 10. The imagi ng system 15 conpri ses at | east one imaging
device 17 and a frane grabber 16. The illum nation system 25 conprises at

trane or abbi® 1BRARRVERNEG  SRefY oIF sk B isiPaf e, iffmitetoll°

conput er 5. céntidiler, aragitngd df \cotfigdrindaAdia eietifod bhegéeratihgahémogiet (not
shown) to be viewed and the inmage grabber 16 sends the inage to the

conput e® processor 12 for analysis. Illumination of the target is provided
by the ill ugj ' ice T i, nat i devi ' up to
2710 pr edet SR, A7 SrECe ety e blottRe et Blofifed anpRogtabfihetie

control | er @Omiddtior cobronat tompeieiigce 20 can further be strobed according
to recei pt of an external tritgger signal 40. The strobing has a ., .
predet er mi ned du® £8rdsopBaAtenfar saceiyingr pluralifiti ofAredaterswred illeningdionrhe
pr edet er m ngg..i i vel smned. du I y ntered into

t he conput egé{gh@%feé]uidet&idﬁg&@'@g%g@@ﬁgpépélwggeéﬁtgﬁP‘:" r§arlg’nni ng on the

conput &0 5. The & pigralityrofooltpenpeesdshdnrelpcedsicdrtal the cardtconsoller, laanel and
predeterm ned duration to the illum nation controller 30. The illum nation
control | er e Rldralibeoboyipst pavar ghamnels forreseivingat igast orsvefi thathlvility t n

the computegs filifinddlion control signals, and the plurality of output power channels for

coupling to a variety of illumination devices, and the plurality of output power
channels for providing power to the variety of illumination devices in

15 accordance with the plurality of illumination control signals.

Accordingly, in another aspect, the present invention provides a method for
configuring a programmable illumination controller for illuminating a target
with an illumination device, the method comprising:

20 arranging the target to view a particular feature of the target by an imaging
device;
switching on the illumination device to illuminate the target;
varying intensity level of the illumination device through an interface program
running on a computer;

25 viewing an image of the target to determine an optimum intensity level of the
illumination device to best view the particular feature of the target;

saving the optimum intensity level into the computer.




20 Referring to Fig. 2, the illumnnation controller 30 conprises a card
controller 210, a pIuraIrty of output power channels 230 and a plurality of
i nput trigger channels 250. An out put power channel 230 conprises in series
a Digital Controlled Potentionmeter (DCP) 232, a switch 234, and a Field

Ef fect transistor (FET) 236. An input trigger channel 250 conprises in
series an AC 25 optocoupler 252 and a ¢ arator 254. The card controller
210 can conprise at |east one Conpl ex Progranmabl e Logic Device such as a

Lattice-1032e. A wide variety of illum nation devices 20 may be
connect ed tActdérdinglyrinla furthet aspbputthecpresemmﬂeﬁﬂrm pRsvidés mmetlhdadlrfonat ion
controller 30. These illum natiaon devices 20 are Direct Curre

gevr ces. |tORPI&ING SHEredparN? ﬁt'l lyBinationezantialee fersillgminating, ‘Pltﬁﬁﬁeﬁéﬂ'ﬂbn )
20
evi ces ééﬁdr%ggﬁ Eﬁo@té’r‘ rﬁ%& IN “mh%tﬁ@%?%%%%fﬁ%ﬁ conputer bus

10 and the ¢ se arate es are
general ly nLHcei\éngithecpreﬁetmrnmedrprllamnmdtrdmesétﬂrrhgsﬁoﬁatheopﬂucmw afsoutpubir e

LEDs 202;n Hal ogen Lamms 20b nd | ash, arrFﬁ 2Qd. .LEDs 20a are used in
s of fliu

situati %B &P GOHR eofar OHPian devieeSi ce 20 i s
e |
ot br gt optifHifla ¢ ﬁg‘ﬁﬁ‘orﬁﬁ‘?o‘?m%@{’?ﬁﬁ’é‘ﬁkﬁﬁr%’hﬁ Aalke¥ee BRI SFrodfaPonse

al so used ipowet ghanpels; where rapid strobing of the illum nation devr ce 20
are desired. If,a Hi -Po illumn on._device 20d is required, i t he
pover consubfViding P&&\(ﬁr@dhﬁyaﬁg@@t'hvmﬁt@&h dguices Jp| ACEPreNGE é’Y'%m?

out put powepued iAaR | ; t put power channels 230 can be
conbi ned tolsrlilr o@? i Lﬁg ﬁgggséggﬁyﬁsg?\g‘i&‘t o the Hi -Power illum nation device
20d. Fulx her nore, there are certain special illumnation devices 20e that
have may have peculiar power requirenents. A separate power supply 50 can
be connected to and controlled by the illum nation controller 30 to power
the speci al gRIfEHHESERETION gpvfmrre DewIEer types of illum nation devices

20 like Utra Violet lanps and Infra-Red lanps nmay al so be controlled by
the illum nation controller 30. ApI urality of external trigger signals 40

may be connected to the ur i nput trigger channels 250 of the

T unt nat | ohige dratiebrs A oeRstaibiati s Rarait of aihadRneninae YIe0 BaR0s &b
recei vest he.ueerﬁr%tmr coritrdIB®lin SceBiahcBWitiPt sehehventibRe card control I er
210 for the controlling of the str a@r ng Io ﬁgﬂ? I Pum nat'rbon devi ces 20. 8
Referring to Fig. 3, the steps to configuring 300 the illum nation
controller illu ti,.ng a p icular feature of a particular target
starts 305 t% :Hlu%&t?iu'@afaépé’zttﬁ?QF%%'“‘{%H'B&t| cul ar feature 305.
Next, switching 315 on the desired illumnation device 20 to illumnate the
target. 5 The intensity level of the illum nation device 20 is then varied

320 using thig. Br&h@rmfsaaﬂowrcbgrtaahamethougfanrcdnﬁgurdmgrﬂm mtertsityTleeelsnafdégof t he
t ar get abber. s viewed 325 to determ ne the

db .
opt i rru%%rcﬂt EH"E?P rP@U%‘F &%ﬁ%@ﬁ?%‘f‘ﬁ‘a’eﬂ'% device 20 to best view the

particul ar feature of the target. This optinmumintensity level is then
saved 330 in the stora?e 10 device 14 of the conputer 5. If the
i |1 um nat i onigdéshows2a flnwehart of Fighe? in operation.

25 DETAILED DESCRIPTION OF THE DRAWINGS

Referring to Fig. 1, a machine vision system comprising a computer 5,
an imaging system 15, and an illumination system 25. The computer further

comprises a computer processor 12, a storage device 14 and a computer




requi renent 335, the desired strobe settings are entered 340 into the
conputer through the interface program and saved 345 into the storage

device 14 of the conputer 5. If there are no other 350 illum nation devices
20, the steps of configuring 300 the illumnation controller 30 ends 360,
el se the 15 next illum nation device 20 is configured as per the above

steps. The strobe settings conprises: tHe¢ assignnent of fan input trigger
channel 254 corresponding to an external trigger signal to switch ON the
illum nation device 20 corresponding to a output power channel 232 and a
duration of bys Mg, afheimabirg) system Mbusamptises leyastcord imagimy devied 1GFF. | f
there is no 20 strobe requirenent 335 for the illum nation device 20, the
next il | um ABd adfAmedrakbern’6.s Therluginatignasysiem 2Acainprisess @éfrAst|oNe t he

steps of cogpfi i t il o .' ont Lol er,n3

St robe st t MbEHANAP d3bitel 36 dnts TG nBlla X AR 305 RS s HrapPe e
Si gna! [ S a$6iaglﬂ?tﬁetimmirfdtibhaddrﬁrblléf 30|Hdﬂmré§6é(?rﬁ1tl‘i@\ébﬁﬁﬁxter5a0h_ of the
illum nation devices assigned to this one 25 external trigger signal may

al so have different intensity levels. Referring to Fig. 3 and Fig. 4, the

o ' _ : el | ¢
1 o nat i ng &+ Ssenaaitediee 8 dcabEhaR irifter s st lnol gl to pe
pr edet er m neigwetir abd tied tinigyest griabben 16 $évedy egei Vinage t& thé0 computer

pr edet er mi ned i ntensi t)é@l evel and the predetermnm ned strobe setting for each
out put powePracRESR| 12 &0 @At nglllumiratian ¢If thee tangetirip nafavidedidyi thes. A

reference ledferﬁ]g@idr? d i£%“fd.e‘f'hélﬁuﬁ‘f(pétg%vgﬁﬁcec% rig'rgﬁi}vefréc?”hé |hﬁ’2fz i s

received pre mned Intensity |ev age Tef ce Sigha

t hen 5 1ent ptedet@minhde indeRsiBcRvef costrdliedanttel illaatinators &ontrafeDSP. tThe
regi ster 420 the reference voltage. If the output power channel 230 has an

il um'hnati ofugdnation Zi?Vﬂ%tzodﬁé%ifﬁﬂhe?&?e sirobedoBragrding;UPr eaaeint 203N t he
' 234 | it 0.407 id
opbl ed vo PRETELBGE Dod” a0t omel BB Rl N Chreterd Mingty AORRAI 1,

FET 236 andcdrirdliedtthettd illumimatiorocorteoliet 8020Thd peedeterdired imandityolvehe FET
236 i s based on the vol ta&;e reference which is based on the predeterm ned

intensity |3 Predgteratped dumtiomis enteresintp the Gompietee Saby ysabinpyd déhdent
te, I I i i tl 5
oot hal A e ok ol Ahuil oboud aplles 6! i il S0

e um nat I on
devi ce 20 lermdy ties prodetegmireed Metensity ldvep el padusieghingdOdumatiohu® the
illumnated at the predetermined intensity setting. |f there is _another 440

i |1 umi nat i JHUBNRATIGR sentrebRr 3¥.edde umiratipie canireliersd0 can hea PCRuGRRht i on
cont rol | er REGASNRARIIE foP cBfrhbiniBBfth it théboindtiPheis! p @ SLrobing

requi r ement an externa rrgger sig recerved 445 by an input
trigger channel 250. The external trigger signal is then further

condi tigned 450._The external trjgger 40 signal is converted by the AC

opt oco@@l er 252 Retesring e é]'ggr?mthgﬂﬁewm%ﬂ%rqqﬁlérpllebrﬁpepparwrw& Recard
conpar at or Z54rd Gl i r ol ere . upon
25T ecei vi e {Ioue} 248, At M ouBL Rk channkIe 2R P A ¢ ALl B AR, oy
t he output tpgger chaanels| 2220 Anosutpappowenghanneh@38ssorppeides | ihugeries iaon

devi ) ] i , f he d i f ti
tar t od_baddlgtEh CoRGOPH doR e RPMELEIs LR 298¢ B SvgicnTRe4 voNd AgEIeKLFEPEhce. at
t he DCP 232tréﬁsh§ttaﬁﬁggﬁheggxﬁ pul frigdel HARNEPS5H WornptitastilSefits &AC

fl ow ng througI
25 optocoupler 252 and a comparator 254. The card controller 210 can
comprise at least one Complex Programmable Logic Device such as a

Lattice-1032e.




236 to the illum nation device 20 based on the predetermned intensity
setting. When the countdown of the duration of tine is conpleted 465, the
swtch 234 is switched OFF 470. The illum nation device 20 corresponding to
t he assigned external trigger signal 40 is thus illumnnated at the 5
predeterm ned intensity setting for the 2uration of time according to the
predeterm ned strobe setting. If there i§ another 440 illum nation device
20, the steps in the operation 400 of the illum nation controller begins
again, else it ends 480: 10 The above description does not in any way limt
t he scope of theAi widenvadety oft illmihdtite deyeesr®0 hmayobe sémhdctedifo the art

of the | nveRLFahy o SHlRstApRRSn CRNREInZE0 Gif BgelRgHAN pPoRFAlRrmAe
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predet erm ne um nation settings, 5 steps conprising: providing a
pr ogr anmabl Boied! that eiwernresuiirenwenter o thepiliusiinatiora devicbsc 20t arel $@ppliext
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of out put power channel s recel g at | east one sal ity of
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for couplin a vari et il i nat.i on devices, and. said plurality, of
out put powetnE TR IATEY 20dvi HERS 3Dachre 95ed; ' sRURRS iesEby rapld
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control si gﬁaasﬁ)?;hbreegfeﬁh\%i Iﬁg@#ﬁﬁggfgtb?rq}lﬁngb(fmllﬁélrdﬁm'—l%gﬁ]nLétﬁ% %gé of said
pl ural itly otheoothsst hpodehavehstowes tinoe ptesponsesadut baghtet yillofmindtiamifoat i on

devi ces; providin id plurallit f illymnation control .signals to said
ol ur ai 1ty oAk TBRBRA.” ditash dros 205 Bl AR HRER I SIATEND WEES o
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control signals; wherein said plurality of output channels each conprises
in series allldimghation denicec20ctds pegeinéd onet the( PEREr canswimptionaretjuirefdi & d
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to the Hi-Power illumination device 20d. Furthermore, there are certain
special illumination devices 20e that have may have peculiar power
requirements. A separate power supply 50 can be connected to and
controlled by the illumination controller 30 to power the special illumination
20 device 20e. Other types of illumination devices 20 like Ultra Violet lamps and

Infra-Red lamps may also be controlled by the illumination controller 30.

A plurality of external trigger signals 40 may be connected to the

plurality of input trigger channels 250 of the illumination controller 30. The

25 input trigger channels 250 serve to receive the external triggér signals 40 to

send them to the card controller 210 for the controlling of the strobing of the
illumination devices 20.




12 3. A nmethod for operating a progranmable illum nation controller in
accordance to claiml1l, wherein said predetermned illum nation settings
each conprises of an intensity level and a strobe setting. 5 4. A nethod
for operating a programmable illum nation controller in accordance to claim
3, wherein said step of providing power to said variety of illum nation
devi ces further conprises: formulating B vol tage reference in accordance to
said intensity level for each of said plurality of output power channels;
10 setting said DCP for each of said plurality of output power channels to
regi ster said reReferring toolRigg8; thav stepsntp sminfigaring cB00otheedbiiimatatsoa d
plurality of output welr, channpels to O\ controlling current flow through
said FET fofOREER! ’o’%‘dog%{i '[!U'ES‘I"I?RHH layp%‘ft'gl’\liﬁ'pfﬁ?t%g i Wﬂniﬁ@%ﬁiﬂ&?sed to
sai d vari et fyyith | A KO ' : et f ti a
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pr ogr ammabl switthingi 318 bartheadesired Munfinatidre devimep20 3o ridurainate rthei taygetf

' t trj annel s coupled. to sajd card 20 controller, d said
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trigger si ' t e C et | 441 @b
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settings comprises: the assignment of fan input trigger channel 254
corresponding to an external trigger signal to switch ON the illumination
device 20 corresponding to a output power channel 232 and a duration of
time after which the illumination device 20 is switched OFF. If there is no
20 strobe requirement 335 for the illumination device 20, the next illumination
device 20 is configured as per the above steps else the steps of configuring
300 the illumination controller 30 ends 360. The strobe settings can also be
further varied such that one external trigger signal is assigned to a plurality of
illumination devices. Each of the illumination devices assigned to this one

25 external trigger signal may also have different intensity levels.

Referring to Fig. 3 and Fig. 4, the steps in the operation 400 of the
illumination controller 30 for illuminating a target with a predetermined

intensity level and a predetermined strobe setting starts with the receiving
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the reference voltage. If the output power channel 230 has an illumination
device 20 that does not have a strobing requirement 425, the switch 234 is
switched ON 430. The voltage reference at the DCP 232 is applied to the
FET 236 which controls 435 the current flowing through the FET 236 and to
10 the illumination device 20. The current flow from the FET 236 is based on the
voltage reference which is based on the predetermined intensity level. The
source of the current flow is generally not dependent on separate power
supply modules and is drawn directly from the computer 5 via the computer
bus 10 and the card controller 210. The illumination device 20
15 corresponding to the output power channel 230 is thus illuminated at the
predetermined intensity setting. If there is another 440 illumination device
20, the steps in the operation 400 of the illumination controller begins again,

else it ends 480.

20 If there is a strobing requirement 425, an external trigger signal 40 is
received 445 by an input trigger channel 250. The external trigger signal is
then further conditioned 450. The external trigger 40 signal is converted by
the AC optocoupler 252 into a DC signal which is further converted by the
comparator 254 into a logic level signal 216. The card controller 210 upon

25 receiving the logic level signal 216 switches ON 455 the switch 234 of the
output power channel 230 corresponding to the assigned illumination device
20. Atthe same time, a countdown for the duration of time is started based
on the predetermined strobe setting. The voltage reference at the DCP 232 is
again applied to the FET and controls 435 the current flowing through the FET
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236 to the illumination device 20 based on the predetermined intensity

setting. When the countdown of the duration of time is completed 465, the
switch 234 is switched OFF 470. The illumination device 20 corresponding
to the assigned external trigger signal 40 is thus illuminated at the

5 predetermined intensity setting for the duration of time according to the
predetermined strobe setting. If there is another 440 illumination device 20,
the steps in the operation 400 of the illumination controller begins again,
else it ends 480.

10 The above description does not in any way limit the scope of the
invention. It would be apparent to one skilled in the art that the present

invention may be modified without departing from the scope of the invention.
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CLAIMS

1. A method for operating a programmable illumination controller for
illuminating a target with a plurality of predetermined illumination settings,
5 steps comprising:
providing a programmable illumination controller comprising:
a card controller for receiving said plurality of predetermined
illumination settings, and for providing a plurality of illumination control
signals;

10 a plurality of output power channels coupled to said card controller,
and said plurality of output power channels for receiving at least one of
said plurality of illumination control signals, and said plurality of output
power channels for coupling to a variety of illumination devices, and
said plurality of output power channels for providing power to said

15 variety of illumination devices in accordance with said plurality of
illumination control signals;

receiving said predetermined illumination settings of said plurality of output

power channels coupled to said variety of illumination devices;

providing said plurality of illumination control signals to said plurality of output
20 power channels;

providing power to said variety of illumination devices in accordance with said

plurality of illumination control signals;

wherein said plurality of output channels each comprises in series a digital

controlled potentiometer(DCP), a switch and a field effect transistor(FET).

25

2. A method for said operating a programmable illumination controller in
accordance to claim 1, wherein said plurality of illumination control signals

each comprises a voltage reference signal.
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UGXGGHHHH HBIbC A method for operating a programmable illumination controller in
accordance to claim 1, wherein said predetermined illumination settings

each comprises of an intensity level and a strobe setting.

5 4 A method for operating a programmable illumination controller in
accordance to claim 3, wherein said step of providing power to said variety of
illumination devices further comprises:
formulating a voltage reference in accordance to said intensity level for each
of said plurality of output power channels;

10 setting said DCP for each of said plurality of output power channels to
register said reference voltage;
switching said switch for each of said plurality of output power channels to
ON;
controlling current flow through said FET for each of said plurality of output

15  power channels coupled to said variety of illumination devices.

5. A method for operating a programmable illumination controller in
accordance to claim 4, wherein said programmable illumination controller
further comprising a plurality of input trigger channels coupled to said card
20 controller, and said plurality of input trigger channels for receiving a plurality
of external trigger signals, and said card controller for receiving a plurality of
input trigger signals from said plurality of input trigger channels, and for
providing said plurality of illumination control signals to said plurality of output
power channels associated with said plurality of input trigger channels and
25 wherein said illumination device further having strobing requirements, said
method further comprises:
receiving an external trigger signal for each of said plurality of input
trigger channels;

conditioning said external trigger signal;
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controllmg current flow through said FET for each of said plurality of

5 output power channels;

switching said switch for each of said plurality of output power
channels to OFF when said countdown based on said predetermined

strobe setting is completed.

10 6. A method for said operating a programmable illumination controller in
accordance to claim 5, wherein said plurality of input trigger channels

comprises in series a comparator and an AC optocoupler.




