0 5 APR 2005 1 PROGRAMMABLE | LLUM NATI ON CONTROLLER FI ELD CF'TEE%
| NVENTI ON 5 The present invention relates generally to the fiMQj PR 2005
illumnation controllers, and in particular to a programmable 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 the inspection for defects
in parts or conponents, or for guidance or gauging purposes. 15

Rel Iabi i ty of ‘such TEEROURANNABLENIUMNATIONEONIFRING:RN. the | mage
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quality of the inspected part or the target. The nachine vision system
woul d first acquire the imge of the target. Then carry out an anal ysis of

the acquir i t lAe whet her the target passes or fails the

i nspecti on. E%%HEHHW%@FW&CN ne vision systemto acquire a good and
clean image of the target, there nust first be sufficient and adequate
ilTumnation. Too little illumnation and the inmage will be not have
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of light of r .25 surface would hi the features, fgr anal ysis.
Many of suc or#’gcgl?ﬁ%egﬁéq Bﬁrtg:)‘/'i rgﬂsa Pé%ﬁﬁ?"@‘%g@éﬁ]‘ﬁp"\alﬁpﬂrﬁoﬁgpﬁ%rn devi ces
at different |ocations for inspecting several targets with different

features. Furthernore, certain features to be inspected require a variety
of 0 5 APR BOGKGROUND OF THE INVENTION

10 A machine vision system is an integral part of any automated process
in a factory or production facility. The machine vision system is used in the
inspection for defects in parts or components, or for guidance or gauging

purposes.

15 Reliability of such machine vision systems 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




different illum nation devices with different intensities. aarﬂ%eﬁ}‘ﬁﬁf {%UCh
conbinations are : aring light and a bar light or a plurality™o i éﬂ
lights in a predeterm ned arrangenent covering different angles or a LED
array and a Halogen Lanp. 5 As such, it is necessary for nachine vision
systens to have control over the intens}_ties of such a plurality of

i1 lum nation devices. There may further be additional control requirenents
such as the strobing of the illumnation devices. This usually concerns
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I1lum nation systemwould [ikely be controll by a dedi ca

conput er - baseanbindtigmsnatd va ringnlightl dred a bar light g pluedlity o€ Hing lights émai s
Adaptive Light stem,from Sem conduct or .. Technol Qgi es & |nstrunents, Inc
(U8 pat enBragsTERIBEY. SREIISTRIG COyRhAiera il Ses A LED 8RR But put
interface tplafeydnr Phmipt s dedi cated standal one 15 intensity control circuit
to drive a LED array. Current illumnation systens that are provided for
machi ne ¥ision systems with such diverse requirements are frequently

custom nade. Tha s, tqQ sa t hat t.he specifications, are determ ned by a
user who approach@ssughmﬁt \?eﬁ%%‘?sstayg%m{)&‘ﬂ'?f’e VI§IPR RYSIRTS A0 Feﬁ?ntﬁ‘ﬂey
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user's specifications. The illumnation controller provided would &'so be

speci fi c t ofurther he\adgiilional| canfrolatreguirementsm suthe abi fther sinobingt ehshei es
illumnatjon devices, would |ikely be

and the strgbj requjrenents. .of th
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needed to power such an illunination systemwould be provided by separate

st and- al oneP@owsttrodiadpby ardadicated campiitar-hiased villumingtiart aiintfodeent An

I I'Tum nati og, JEXICEF s EReS esy‘é’t)éfhdisahﬁgpg\?e Light System from Semiconductor
Technologies & Instruments, Inc (U.S. Patent No. 6,207,946). This system
utilizes a suitable input/output interface to control its dedicated standalone

15  intensity control circuit to drive a LED array.

Current illumination systems that are provided for machine vision

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
illumination 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




0O 5 APR 200 3 variety of different power supply nodules. This rﬁng A@@ r
I ncurs cost, the power supply nodules also take up a | ot nore space. @!%h
an arrangenent results in an automated inspection systemthat 5 is not

integrated with its illumnation system That is to say that the machine
vision systemand the illum nation system each have their own controllers
and interfaces working i ndependently of ®ach other. Furthernore, the power
supply nodul es provided with the illum nation systemwould cater only to

the Speci f uadity QIsgiffErdrt] ShWlaMRuplly Wodiss. HhsHB ohlyeieeRd cogy anand or
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10
When the need to expand or modify the machine vision system arises,
settings to both the machine vision system controller and the illumination
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. -



SUMMARY COF THE | NVENTI ON The present invention seeks to provi deuig
programmabl e illum nation controller, a nmethod of configuring dA%R n@ﬁ&od
of operating thereof. 5 Accordingly, in one aspect, the present invention
provi des a programmable illum nation controller conprising: a card
controller for receiving a plurality of predetermned illum nation
settings, and for providing a plurality of illumnation control signals; 10
a plurality of output power channels coupled to the card controller, and

t he pl ural i SYMMARYIGERTHEONSENTI@Nel s for receiving at | east one of the
plurality of illumnation control signals, and the plurality of output

power channels for coupling to a variety of illum nation devices, and the
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provides a nethod for configuring a progranmable | mation controller
for illé:’mnating a target wth an illum nation device, the nethod

conpri si ng: ' ' t target to view a.particul ar feature of the
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i 1'1um nat e iflimidatiopetontrsileri simpridiagsi ty | evel of the illum nation device

t hrough an interface program_ running on a conputer; 25 view ng an inage of
the target to ded 6aid aentigllesdor renaiving enplurality ef predsterriaedi lllumination on
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10 a plurality of output power channels coupled to the card controller, and

the plurality of output power channels for receiving at least one of the plurality

of illumination 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
itlumination device to best view the particular feature of the target;

saving the optimum intensity level into the computer.




Accordingly, in a further aspect, the present invention provi dns % @@d
for operating a progranmable illum nation controller for illu Fﬁ i

target with a plurality of predetermned illum nation settings, steps
conprising: receiving the predetermined illumnation settings of the
plurality of output 5 power channels coupled to the variety of

illum nation devices; providing the plurality of illumnation control
signals to the plurality of output power channels; providing power to the

variety of | i i ' ' d j : i
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illum nation cionagi ol h{e}r jn_accordance with the present invention. Fig. 2
shows a bl oBKP'YS E}’rg [ﬁde?ﬂrgnlgpgggqmquy@grﬁqtmgs,th%qs SOEPHIRNGA f| owchart of
a nmethod fo } i i NiH| I Fi@. 4 ance
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operati dn. PESWEEThHaIIELs DBESORANDI tor vaFicTyHEf IDRAWANGE Refiess;ing to Fig. 1, a

machi ne visjon.system conpri si. a conputer 5, n i ing system 15, and
an illuni nanogﬁgglég%r‘?f%gﬁty@é”@mﬂﬁiP@r c?’ﬂff?'r?égngﬁofﬁp%%sﬁlg"%{' ShOURI
processor lgowar ehahRdg: device 14 and a conputer 0 5 APR 2005 6 bus 10. The
i mgi ng system 15 conprises at | east one inaging device 17 and a frane

grabber 16. Prowiging Ipomiandpitbe veyistyeof ildmirationi deices ih emsbrdamee with thenat i on
device 20 aﬁﬂ@ﬁ){:olglnrm.nagl on c?rgtr.ol I Fr 30. The frame grabber 16 and the

illumnatio HHNZHOM GORTPESIBRE'S n t he conputer 5.
10 '
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows a general block diagram of a machine vision system having an
15 illumination controller in accordance with the present invention.

Fig. 2 shows a block diagram of the present invention.

Fig. 3 shows a flowchart of a method for configuring the intensity levels of Fig.
20 2 in accordance with the present invention.

Fig. 4 shows a flowchart of Fig. 2 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




5 The imagi ng device 17 acquires an inmage of a target (not shown) to be
viewed and the inmage grabber 16 sends the inmage to the corrputeﬂ [APBC%M

12 for analysis. Illumnation of the target is provided by the

illum nation device 20. The Il lum nation device 20 is powered up to a 10
predeterm ned intensity | evel controlled,by the illumnation controller 30.
The illumnation device 20 can further De strobed according to receipt of

an external trigger signal 40. The strobing has a predeterm ned duration

control l ed Bystfe Thé ww i t ; reded ' edje’ tepsity
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PCB card i andntnb Mihinafisn (BhibASTYE HoR) ¥%§|’ﬂféé"irr¥@\8t&ﬁnn%9|%?‘5ter bus 10. 20

Referring to Fig. 2, th um natron contr conprises a card
control I%er 210, a plurality of output power channels 230 and a plurality of

i nput trigger nnel s, 250. . An_out put power channel 230 conprises in
!selroi es a %iggi tﬁﬁW?Q'BQI‘&W ?ZWBHP@ ép impaeof satarget (8@t sbewpile band a
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in series an AC 25 optocoupler and a conpar at or he
control | er progesser 12ofgrrasaysis. | ddsmirationCofitthe xtaRyetgisaprevided Lipgitise Devi ce
i I 1 lum nation

such as a J}attice-1032e. 5 _APR 2005 7. A wide variety of

devi ces 20 'brﬁ{/m %ot egoto %éﬁ”'ﬁf’lﬁ“&m \lglﬁv'@r? 9; LﬁJtP‘MﬁV@F’ MRatPed s 230
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Direct Current (DC) devices. It should be
illumination device 20 can further be strobed according to receipt of an
external trigger signal 40. The strobing has a predetermined duration
controlled by the illumination controller 30. The predetermined intensity level
and predetermined duration is entered into the computer 5 by user input 18

15  via a interface program running on the computer 5. The computer 5 then

sends the predetermined intensity level and predetermined duration to the
illumination controller 30. The illumination controller 30 can be a PCB card

with an interface for communication with the computer bus 10.

20 Referring to Fig. 2, the illumination controller 30 comprises a card
controller 210, a plurality of output power channels 230 and a plurality of input
trigger channels 250. An output power channel 230 comprises in series a
Digital Controlled Potentiometer (DCP) 232, a switch 234, and a Field Effect
transistor (FET) 236. An input trigger channel 250 comprises in series an AC

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.




noted that power requirenents of the illum nation devices 20 are s éﬂ%d 5
directly fromthe conmputer 5 via the conputer bus 10 and the cd erA

controller 30, and separate power supply nodul es are generally not

requi red. Some exanples of the illum nation devices 20 are LEDs 20a,
Hal ogen Lanps 20b and Fl ash Lanps 20d. LEDs 20a are used in situations
whereby rapid response of the illum natifon device 20 is required. Hal ogen

Lanps 20b on 10 the other hand have sl ower time response, but brighter

i1 1um nati f | 20 | di
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consunpti on %g ed i S gher than can be supplied by a single output
power chann 8d 'U'P?‘iﬂ%tioﬁ'l @e‘i'ge%lgpp@ﬁe Biseet CorranhdP€) devicesin lirshaeddrtiened t o
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may haved pedubc’dy froowthie corapuier éeiatihe AdrABMAF BuS 13(9)%6 thERRrY ceftremdr be
connected tqQ.and, controlled by the illumnation controller 30 to power the

special ill fi AAdispasateqrover SupRly raprules: apegenerally | notirequired. dSoinees ﬁo
like U troll t
1 unnat o ailes BT Bfinati e i6es ATER, (BB 207 1giR Latnes OB 1my

be connect edntoFliabe Lampsal0dy bEDisnRO& ére gged inhamngiohs2Yhepéby h8pid
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rapid stro e “illumination device 20 are desired. If a Hi-Power
illumination device 20d is required, i.e. the power consumption required is
higher than can be supplied by a single output power channel 230, multiple
15  output power channels 230 can be combined to provide the necessary power
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 trigger signals 40 to

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




305 with arranging the target to viewits particular feature 305. Next,
switching 315 on the desired illumnation device 20 to illum ndt® ARRe 2005
target. 5 The intensity level of the illum nation device 20 is then varied
320 using the interface programrunning on the conputer 5. The inmge of
the target acquired by the frame grabber 16 is viewed 325 to determ ne the
optimum intensity level of the illum ndtion device 20 to best view the
particular feature of the target. This optimumintensity level is then

d 330 i h . . i f th f .
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and saved 345 into the storage device 14 of the conputer 5. IT there are

no ot her 35809 | Willki dTEanding dte dargepdo vieme itst pasticadarc dedtucrir30ly 30@xt, he

i1 lum natio I 60, else the 15 pext.ill.um ngtion device
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external trj gFger signal to swtch ONthe illum nation device 20

cor r espondi iRFTfaseapfngraut ryomes enatheetompateind. a Ter image of the itargedft er

which the i 1.naf i | C i 1 t ched L 1§ there s no..20 strobe
requi renenftééscg‘g?e;a er>y p%eﬂg euﬁgaﬁ)g)ﬁraﬁ Eéeyle@éedzgzzgttﬂeéﬂgwmﬁ hﬁTPHHm”é'h

devi ce 20 iistersityilowsieA tias ilnmhinttion aslice 208Dt SR i phkREIR feature
configuring _ 300 the i.llum nation controller 30 ends 360. The strobe

settings ca®f thedarast Thif cpbimupnintesity devel imthemeared 830ain the sipsagei gnal
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steps in the ogerat'bon 400 of the illumnation controller 30 for

i |1 uni nat i iPBPYISF JBEOUGN: e, iIfeEigee ohieorRm andtsavedt $45 cinte thadsterage
predet er mi neg/icd 2R HRELSMPET B2 fr thdHoldte iCtheF S50 ilShilatord R i299 20,
the steps of configuring 300 the illumination controller 30 ends 360, else the

15 next illumination device 20 is configured as per the above steps. The strobe
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



9 410 of the predetermned intensity |evel and the predeterninﬁf ﬁéé@b%
setting for each output power channel corresponding to each of 5 R 2605
illumnation devices. A reference. voltage is formul ated 415 by the card
controller fromthe received predetermned intensity |evel. A voltage
reference signal 212 is then 5 sent to set the DCP 232 of each channel 230
to set the DCP to register 420 the refefence voltage. If the output power
channel 230 has an illum nation device 20 that does not have a strobing

requi r enent | LS cin S 430. The vyal e_reference
at the DCP @‘g%.féﬁfggb i tSggﬁ'gbﬁﬂﬁfr}%gg&git%lpE%"r%tt?rcS'l“ge‘iﬁ’Io? esectﬁPQent
f1ow ng t hrioughadhheufgut PdGerrtantell@otrdepohdiHgi bbbl stetheC RludinafibR
current flow fromthe FET 236 is based on the voltage reference which is

based on t héeYisetefdefaraaee voltagesistiormalated 415 by the garkcontrelles feamtbet 1 ow
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power chann?‘l 2?0 is thus illum nated at the predetermned intensity
setting. |fiNgrHEfIense yoliager uthe putpuhipemer ghaneel @80 bas amilustisptionn t he

460, 20 11 dir 2pIRat SooTibE Hab Lok Rk, RauBERRR 282 svflehcaud i€ gna

40 is receswitche®Noy3an Thpwbdltage geferendaanthe PP 2B2eisexpplisthiio tthé gger
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t he sw t ch @#tagefrefdrencewhich ipbased aratheepreRfectined siptenditpdeval. t Tiee
assigned il]um nat.i gn device, 20. At th? sanme time, a countdown for the
duration ofSQuUree ofdhe; curent flow dg 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



on the predeterm ned strobe setting. The voltage reference at t@tge W&%@i
is again applied to the FET and controls 435 the current flow ng

the FET 0 5 APR 2005 10 236 to the illum nation device 20 based on the
predeterm ned intensity setting. Wen the countdown of the duration of
time is conpleted 465, the switch 234 is switched OFF 470. The

illum nation device 20 corresponding t O he assi gned external trigger
signal 40 is thus illumnated at the 5 predeternined intensity setting for

the duratio g 0. red er m, ne obes tin
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400 of the isktting NATHePNthROESURHOWA ckfetaé ramrm f tin®d $& coimHeda 4&? thk0 The
above descri ption does not m&inﬁl limt the scope of the |nvent| on. It

woul d be appg¥iteht23bisonwitehed | f’rﬁOttTél%llllurrtlrhﬂttort Idevqoee%@rmbrrespmadhgon may

be nodified o] rtin mthe sco € 4 inventio APR 2005
11 CLAI MS 1tw&h%r§é?'gﬂ eé‘“?‘f‘?m{'%"tﬁéﬂﬂ nt ol'fse?h% Pmé'?agﬁd c‘éﬂﬁd
control | &r bwdetenﬁanwnmt@nﬂtw @éﬁln@’f&f tHér ad@ti%hﬂbﬂ%é ldceBid] 't8“ th\ré
settings, and for providing E urality of | um nati on contro gnal s;

)

plurality oPr%ﬂﬁtﬁhft‘"“ﬁévﬁéFObﬂtéﬁ Us lf:ﬂmﬁﬁesi amﬂm 44@ dlunipetion (ﬂelvme 2@nd
d pluralj t f d
i urali Ly ol sy it e, oBRER{or OGS e MonfiGiden el | efgnrbé’”a‘é@?rbufa'

power chanetslesn tads@gpl ing to a variety of illumnation devices, and said
plurality of 10 output power channels for providing power to said variety
of illumnnation devices in accordance with said plurality of illumnation

controly@ignal s 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.




wherein said predetermned illum nation settings conprises of @%tg [ %
| evel and strobe settings; further wherein said strobe setting %% gs
an assignment of an 15 input trigger channel to an external trigger signal

to switch ON at | east one of said variety of illum nation devices and a
duration of time after which said at |east one of said variety of said
i | lunination devices is switched OFF. 2. IA programmabl e illum nation

controller in accordance with claiml1l 20 further conprising a plurality of
i nput trigge 62$ﬁ@£els coupled to said card controller, and said plurality
of input tri annels for receiving a plurality of external trigger
signals, and said card controller for receiving a plurality of input
trigger signals fromsaid plurality of input trigger channels, and for
provi di ng saild pl Armogtqmmfablel lllunmnailoncnomﬂelrcxmpngngl s to said plurality

of out put 25 power. channel s,associ at.ed t ut,..tr er
Chanmel o 57 RoDeh AR Iae et TRk ling't il oLorddbteriningd il dBbgion,'
claim2 sheggitings 2t fdrwr@hum PplutdRy bf muhmeﬁronq’fmwk@ §RAPri ses in
series a conparator and an AC optocoupler. R 2005712 4. A

progranmmabl e i | | uAipldralityrofcariputpaveer Qharmetaﬁcumimm;sa:d carchcomtrollexhandi n

sai d pIurall 0 a rd.ses i.n.ser di
Sontrollea potidobuiidbr SRR SRR B ok Fepe Rint Bt fenst s of Baig,”
progr ammabl eplurhlityi ofafliueiinglen cantel sighascandae plitditye bRiouitgut phREEI N
said card controller conprijses at | east one conpl ex programmable | ogic

device. 10 6channalederertring tpig \aaﬁlewtqfdhm@ﬁtle@|dewcesnaad;§a|ddalnwltm h
(Iélma![m ﬁg ! Oggﬂgﬂt SFower 8haffiels For Brbiin bloWeroY bR vERIR " &S Rtimitrh§oH
devices in accordance with said plurality of illumination control signals;
wherein said predetermined illumination settings comprises of intensity
level and strobe settings;
further wherein said strobe settings comprises an assignment of an
15  input trigger channel to an external trigger signal to switch ON at least one of
said variety of illumination devices and a duration of time after which said at

least one of said variety of said illumination devices is switched OFF.

2. A programmable illumination controller in accordance with claim 1
20  further comprising a plurality -of input trigger channels coupled to said card
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

25 power channels associated with said plurality of input trigger channels.

3. A programmable illumination controller in accordance with claim 2
wherein said plurality of input trigger channels comprises in series a
comparator and an AC optocoupler.




Hal ogen Lanps and Fl ash Lanps. 15 7. A nmethod for configuring a
programabl e illumination controller for illumnating a target( & APR 2805
illum nation device, said nmethod conprising: providing a progranmable
illum nation controller conprising: a card controller for receiving a

plurality of predetermned illumnation settings, and for providing a
plurality of illumination control signalsl2 and 20 said plurality of
predetermned illum nation settings conprises intensity |evels and strobe

settings; a plurality of output power channels coupled to said card
controller, and said plurality of output power channels for receiving at

| east one of said plurality of illumnation control signals, and said 25
plurality of output power channels for coupling to a variety of

i | 1 um nati on4devi deprogracthmablke fllumiaktioy contiiepuh aevedandanviti slaimr 1

provi di ng power to said, vari et¥ of illum nation devices in accordance wth
said plurali }[O@‘Ie(ggmi $31d RIHERG AT ootRYtFhannels pach gomprisesdpseries adigitali ng
sal d targst iBnitoRd SoRAlibnetdiah ditthWin LlieUrilct fhfGLihy an inagi ng
device; switching on said illumnation device to 1I'fTumnate said target;
varying intensity level of said illum nation device through an interface

rogram 5 rgnning Qn a co er, view ng an inmage of said target to
Setgrm' ne an%Opti R{?Q{?EHENE% lllé’\V‘é'PatV\ﬂl‘an Largrolier ﬁ%rﬁ‘i’?&f e El_aﬂ'B best
view sai d pawmihepsihagaifl Qi 'confblISRcOmprisas at 18281 dik ééﬂn%lé%@nfgfdaﬂ%h%fgéls' ty

| evel into said conputer; wherein said strobe settings conprises:
assi gni ng anlagipdevieei gger channel corresponding to an external trigger

10

6. A programmable illumination controller in accordance with claim 1
wherein said variety of illumination devices comprises: Light Emitting Diodes,
Halogen Lamps and Flash Lamps.

15 7. A method for configuring a programmable illumination controller for
illuminating a target with an illumination device, said method comprising:
providing a programmable illumination controller comprising:

a card controller for receiving a plurality of predetermined illumination
settings, and for providing a plurality of illumination control signals, and

20 said plurality of predetermined illumination settings comprises intensity

levels and strobe settings;

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

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




signal to swtch ON said illumnation device corresponding to ﬁb%@ﬁ%ﬁ@t
e

power channel; and a duration of tinme after which said illumn
is switched OFF. 15 8. A nethod in accordance to claim 7, wherein said
programmable illum nation controller further conprising a plurality of

I nput trigger channels coupled to said card controller, and said plurality
of input trigger channels for receivingld plurality of external trigger
signals, and said card controller for receiving a plurality of input
trigger signals fromsaid plurality of input trigger 20 channels, and for
provi di ng saRtapging=aaid jarget {q view asarkieulaoieatye ofispiditargebby andmaging al ity
of out put po chhannels associated wth said plurality of input trigger
channel s and er'ein said illumnation device further having strobing

requi r ement sswitching wetsaidliliumindton devips teHamirateaidiargastt d strobe settings
through said interface programrunning on 25 said conputer; and saving
sai d strobe g%rtymw@geq%yde\é%{m saishijuirénation device through an interface program

5 running on a computer;

viewing an image of said target to determine an optimum intensity level of said

illumination device to best view said particular feature of said target;

saving said optimum intensity level into said computer;
wherein said strobe settings comprises:

10 assigning an input trigger channel corresponding to an external trigger

signal to switch ON said illumination device corresponding to said
output power channel; and

a duration of time after which said illumination device is switched OFF.

15 8. A method in accordance to claim 7, wherein said programmable
illumination controller further comprising a plurality of input trigger channels
coupled to said card 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

20 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 wherein said illumination device further having strobing
requirements, said method further comprises:

entering said strobe settings through said interface program running on
25 said computer; and

saving said strobe settings into said computer.




