SPECI FI CATION Title of the Invention: |LLUM NATI ON | MAGE- PI CKUP SYSTEM FOR

SURFACE | NSPECTI ON AND DATA STRUCTURE Technical Field [0001] The
present invention relates to an illum nation/inmage-pickup system for
surface inspection and so forth suitably used for an inspection object etc.
havi ng a three-di nensi onal surface profile. Background Art [0002] I'n

the case where scratches, asperities and prints etc. on a surface of an
i nspection object are inspected, agg)%sd Hﬁu ] i on/ i mage- pi ckup system for
surface inspection (referred to il ‘Q}Eﬁ@stenf herei nafter) including a
l'ighting ggnidFendRdedibn: MBOSMINAUDNASIAGE-HIEKUSEY STAMVAFOR R FERACEN et hod
by this system illumnation aspects (such as an illum nation angle, an

i I um nat [eSpEETRIN aneh dAYPereficgaupd | um nation fixture etc.) and
i mage- pi ckup aspects (such as an i mge-pi ckup angle and a distance to a

surface anpgdya:dypgief the inmage-pickup device etc.) and so forth are
specified 1 n accordance with an inspection purpose (such as presence or
absence ofgp@dipcratch, asperity and a print etc.) and aspects of the

i nspectio obfect (such as a surface condition and a surface profile etc.)

and so forth. - Fefe SXAPLRenidh LRGB3R MRS SHLAIRNRS syl @PpeCti on

object having a mrror-[ike surface are I nspected,” there is adopted an

roBet SRR TRt SO T RO B SRl S
in a slangindqdl Le6hHA L OR0 e,

Background Art

[0002]

In the case where scratches, asperities and prints etc. on a surface of an
inspection object are inspected, an illumination/image-pickup system for surface
inspection (referred to as simply “system” hereinafter) including a lighting device and
an image-pickup device is used. In an inspection method by this system, illumination
aspects (such as an illumination angle, an illumination color and a type of an
illumination fixture etc.) and image-pickup aspects (such as an image-pickup angle and
a distance to a surface and a type of the image-pickup device etc.) and so forth are
specified in accordance with an inspection purpose (such as presence or absence of a
scratch, asperity and a print etc.) and aspects of the inspection object (such as a surface
condition and a surface profile etc.) and so forth.  For example, in the case where
scratches of an inspection object having a mirror-like surface are inspected, there is
adopted an inspection method in a manner of performing an image pickup from a
direction perpendicular to the surface while applying light to the surface in a slanting
direction.

[0003]



Moreover, in recent years, as is known in Patent Literature 1, there has
been al so considered a systemthat is rendered to perform an i mge-pi ckup
of a surface of an inspection object having a conpl ex three-di nensional
shape with an i mge-pi ckup device equipped with an illum nator while
properly varying an attitude and a position of the inspection object in a
state that the inspection object is novably held by such as robot ains. In
this system the surface of the inspection object is divided in advance

into a pluralityopdoveg@ %éntg%@@,bdsﬂs RhowwDIAPAEM @ iRras@re ¢ yihafe Hagbkact i on
i ght inmage using a nodel t he i nspection object is noved so as to be

hel d in thRoROSiddr&Na dRebndihhat LuelRIeRid thperfbAMas ihhgkp Pt d dutfded sddn on
preset for each of the divided regions. [0004] Then, the imge data

captured ifpédiiod oBRYt haVidLL&INSek Bifelinl NBIBRaINHOSES B @@nﬁﬁg&;ﬁ@{dﬂ“ ough
transm ssion or via a recording nmediumand the received inmage data is

subj ect ed g4 QcARRE QR WAl MBAShARS GRS DPerly RG0S hH AREEI Mk ﬁo@i@mh Rgpection
met hod and aspects of the inspection object in order to facilitate

aut omat i Cyli 1ﬁ§febmd"&3jé&% Q5talel tBMahe Qfsﬁ@dﬁbﬂ‘oﬁj%! 19Mhovi90R]d by such as At this

time, only the inage'data is basically transmtted fromthe systemto the
| mage pr Oﬁﬁ)% hl‘?rgs dey hhes ))}sﬂ:n{ hte ﬂiV.@ BF e nﬁ’épe@tﬁﬁleobﬁ&ft JCRWESE in AlvhAQUIN
identifiers |dent|f i ng eac i mge data and bi bliographic data such as
i mage- pi c | 15:Qel1B&ioh TRELIPIRG8%EINg May
be appendgﬁ&?g §$&§(g%%ﬁ&6#¥%&?%gzg%§§1%fethewlg%ge pﬁgcesgﬁhg

d t d
evice, thRqL '@92%9@%&&1&1 BHRLESY e& Qo ?%}F&F%@%@fbé@n arf&lrﬁﬁ't%%f“ ne

contents speci a program an he reason why
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[0004]

Then, the image data captured in this way is received by an image processing
device through transmission or via a recording medium and the received image data is
subjected to appropriate image processing in accordance with the inspection method and
aspects of the inspection object in order to facilitate automatic discrimination or visual
discrimination.

[0005]

At this time, only the image data is basically transmiited from the system to the
image processing device in the conventional case (of course, although identifiers for
identifying each image data and bibliographic data such as image-pickup date and time
directly unrelated to the image processing may be appended in some cases). Then, in
the side of the image processing device, the image data is subjected to image processing
of predetermined contents specified by a program and so forth.

[0006]

The reason why it may be sufficient to simply transmit the image data in this

way is because the inspection object and the inspection contents have been
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predeterm ned in advance and it has been grasped in advance as to which
regions of the transmtted i mage data shoul d be subjected to the inage
processing. In other words, this is because the system and the inage
processing device are in an inseparable relationship so that the inage
processi ng devi ce having one dedi cated program corresponds to one system
Citation List Patent Literature [0007] Patent Literature 1: JP2007-240434A
Summary of I nvention Technical Problem[0008]

predetermined in advance and it has been grasped in advance as to which regions of the

transmitted image data should be subjected to the image processing.  In other words,

this is because the system and the image processing device are in an inseparable

relationship so that the image processing device having one dedicated program

corresponds to one systeni.

Citation List

Patent Literature

[0007]

Patent Literature 1: JP2007-240434A
Summary of Invention
Technical Problem
[0008]

However, for example, in the case where an inspection object has, e.g., a
complex three-dimensional shape or various surface conditions and it 1s necessary to
change the arrangement of the lighting fixture and the image-pickup device etc. in
accordance with the inspection regions thereof so that the inspection contents and valid
inspection regions are changed every image data, even if only the image data is
transmitted to the side of the image processing device as in the conventional case, there
arises a problem that the contents of the image processing there cannot be specified and
also it cannot be determined which region should be subjected to the image processing
for every image data.

[0009]

Moreover, in the current configuration, it is difficult to provide an image
processing device having general-purpose properties adaptable to a variety of
ilflumination/image-pickup system for surface inspection, and it is necessary to prepare a
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However, for exanple, in the case where an inspection object has, e.g., a
conpl ex three-di nensi onal shape or various surface conditions and it is
necessary to change the arrangenent of the lighting fixture and the

i mage- pi ckup device etc. in accordance with the inspection regions thereof
so that the inspection contents and valid inspection regions are changed
every inmage data, even if only the image data is transmtted to the side of
the i mage processing device as in the conventional case, there arises a

probl em t !d@&icitb@i:ﬁégg 26¢cSsif dbN&: folBgd RERELEIcRgilehahsvecannot be specified
and also it cannot be determnined which regi on should be subjected to the

i mage proggg®ing for every image data. [0009] Mor eover, in the
current configuration, it is difficult to provide an inmge processing

devi ce having gﬁ“ﬂ@b?@ser@%%ﬁ{i&a Ms%@ﬁ 1288 iR diRRt Alth@ati@e ProtMrh&tad ah
il lum nation/i mage-pickup system for surface inspection, and it is

necessary e{nidl %Bj’é’c?th@x eo@%% aaked ﬂo@ﬁgﬁe 0 pOEESS tHRImABY poReds Bl ifACh system
as descri bed above. [0 he present invention has been made in

view of thenaRAYR t}Rfs‘?@ @frfﬁel e@ﬁﬁgﬂé\h B PG itPeERA coh®ntsinfake it
possible to performthe image processing in comon in the side of the image

processi ngaﬁj@\ﬂs é‘ct g}{ ‘?%kednfs A D EndnBSPER ﬁﬁa%eflﬁrtae&ttﬁe AngaiKa dﬂlﬂa@é@?&hbon

regions are ch i mage "data or t ['um nati on/i mage- pi ckup

systen1fogyﬁgﬁ%@g5”5a§g§&khggpgq&1§%nkaialtered Sol ution to Problem[0011]
Solution to Problem
[0011]

That is, an illumination/image-pickup system for surface inspection according
to the present invention includes a lighting device for lighting an inspection object, an
image-pickup device for capturing an image of the inspection object and an information
processing device, wherein the information processing device includes:

a determining part specifying a valid image-pickup region valid for inspection
in the captured image using a surface profile of the inspection object, position related
information indicative of a relative position and an attitude of the image-pickup device
to the inspection object, an image-pickup condition determined in a side of the
image-pickup device and a light illuminating aspect applied to the inspection object by
the lighting device as at least determination parameters, and specifying image
processing contents to be performed on the valid image-pickup region, and

a data sending part sending captured image data indicative of the captured
image, valid image-pickup region data indicative of the valid image-pickup region and
image processing specifying data for specifying image processing contents to be
performed on the valid image-pickup region to the image processing device.

[0012]



That is, an illum nation/imge-pickup system for surface inspection
according to the present invention includes a lighting device for lighting
an inspection object, an image-pi ckup device for capturing an i mge of the
i nspection object and an information processing device, wherein the

i nformation processing device includes: a determning part
specifying a valid image-pickup region valid for inspection in the captured
i mge using a surface profile of the inspection object, position rel ated

i nformation i ndirc@tieme ndfkeanregeattdf\ige Posdnt ingBnttidfuatheeatiatie ot mdke

i mage- pi ckup device to the inspection object, an image-pickup condition
det er m neg gobsiBle$d Perférin hoSuifiRABspREEIUPIE BYIC & candyat isipidferablel thay) aat i ng
aspect applied to the inspection object by the Iighting device as at |east
det er m natdi@ReRRLHIRLEkSlea e SP@E lihiNOddiRIBIRROREESIpIGupARIRBLSHO0 be
performed on the valid image-pickup region, and a data sending part
sendi ng cappstiRE obROR riRfedatimsle Gakdrvia 18f infdithatiaR bifcedi e e Adhdrd

i mage- pi ckup regi on data indicative of the valid inmage-pickup region and

i mage proGR&RIE BRLGblagk P_Qrt d@tiag bRt RRGHIE MkRAAndiERIR JTHACRSHLNSroERNt ent s
to be perforned on the valid inmage-pickup region to the image processing
device. [ @Bdelinspection objddh, AR ré1RteARBrAL Bl daChdRhti {6 tRE §8Sdn | Nventi on
further remarkable and”nmeke it possible to performthe surface inspection
Wi th good,Aaesiiihatich, infoPlRliahabhitibliakia iRiEphaLFYR iASE bR Of al | east
one of the lighting deV|c§ ghd_ he i mage- pi ckup device to the inspection
obj ect | S cSRitonAd A SlunBRh ] fobd Bk A RELIRLIAM P Af axshGdeKpe, f urt her
i ncludes: a data stofrage part stgrlng surface profiTe data 1 ndicative of

the surl ags PEShbL SR, bhEcd ASRRELHORIODIAR ccpRRS] FhANnE BLAKGERARLLT mat | on

data indicative osition related Information, 1nmage-pickup condition

data indi ga Iinya‘?ioﬂfdaﬁagﬁlr.re{gg%f&?{a KYRLE %%%I%ﬁ&dgﬁg‘%td b D@klpg aspect

data indicative of e um nat| asp a conpensating part

| cul ati [ : - et Lt : i 0f, ti
dat o sur e B e R B e e B e Tt o
dat t . ' h LS i th
dat s 210" ARE0EALku A0k SRsASRe MIBER ST Bk Aofl L] aiiRpveen, | he
e . . ta. . ¢ : e i ’ pi ok
Condi t 1 ont ik aiet PR, 8% RESmbRig 8} By ofi ABAPNE SARIEE, TP
aspect of(ﬁﬂ3 nbodi ment, the position related information includes at |east
a work dlg ante that is a distance to a surface of the inspection object
i nt ti ' - pi ck ' f the. i - Pi ] ' . and th
tersect L AN b TRREIR FENR S rtbabl RS L AR R R 1
R A iy
b et SRR R 8 LAl gl Bl ud IROBHRL IR, oo
el uded SRRHHE ARG B P GREF ol PRTeadut B beselr Ry e
specifi eda Tg?]g (e)f t %‘ir%%%é—%&éﬁhp Lig\(f)i%é]a depth of field and a field of view of the

image-pickup device, and the light illuminating aspect includes at least an angle of an
image-pickup surface to an illuminating light axis.

In the case where contents of the surface inspection with respect to the
inspection object are further included as the determination parameter, the image
processing can be specified more accurately.

[0014]



In addition, an inage processing data structure according to the present
invention is a data structure that is supplied from an

il lum nation/image-pi ckup system for surface inspection including a
lighting device for lighting an i nspection object, an inmage-pickup device
for capturing the inspection object and an information processing devi ce,
for use in performng an i nage processing in an inmage processing device,
wherein captured i mage data indicative of the captured i mage by the

i mage- pi ckup del @itionghi ndptaaccmitkina segitor adadrdinignd theaireseat of a valid
i mage- pi ckup region in the captured 1 mage and i mage processing specifying
data for gResidyisadatheruciROBaPk 0eaaRU F@nt antiRmtisatiod/ibagpetdap srderan t he
val i d i mage- pi ckup region are associ ated. Advantageous Effects of Invention

[0015]  for surfAGGAEAGh fRlidhe 4 @S atdel oy Eitliphtinges aishagidn abReg ani n the
side of the illum nation/imge-pickup system for surface inspection, the

valid i mggadlikip d@ticdbr éa?tdrﬁ'@ eSO bBREEanANE ihfemhtidgeobdseagssi ng
contents to be effected on the valid inage-pickup region can be specified

in additi gavite fiRe GRPLYS RS PGS o tteS @S dnOn8e biRBSNigdeRttef 0 t he image
processi ng device. Therefore, the 1nmage processing can be perfornmed in

accor dancg el GO0 TR, RI2GH ATV diiike é‘*eip@@re@ﬁm&g%@%yi HBagaRLPeRgsi ng device
irrespective of the configuration of the illum nation/image-pickup system

for surfagglSRESihQd-pid8pdebitd UhthindibatRRCATBAL ARSI DpiBkiPreploRTPHR
general i zation and standardi zation of the imge processing device. Brief

Descripti Qﬂ)it&}%d X .d}ﬁshrlag?g%léessing psgecifﬁﬁ@dat&]forlzsjpgcifylmé fedRagntire

schemati c agram of a su I'n cti1on devi ce according to one

enbodi ment,, aff & RIGEED e PBMERM AU thE Fhik intdgefliBeupZefion @rd d48skdanal bl ock
dlagran1oF |nfd§ﬁﬁt|on proge55|ng evice 6

Advantageous Effects of Invention

[0015]

According to the present invention described above, in the side of the
illumination/image-pickup system for surface inspection, the valid image-pickup region
in the captured image and the image processing contents to be effected on the valid
image-pickup region can be specified in addition to the captured image data so as to be
transmitted to the image processing device. Therefore, the image processing can be
performed in accordance with a common program in the side of the image processing
device irrespective of the configuration of the illumination/image-pickup system for
surface inspection.  As a result, it becomes possible to promote generalization and
standardization of the image processing device.

Brief Description of Drawings
[0016]

[Fig. 1] Fig. 1 is an entire schematic diagram of a surface inspection device

according to one embodiment of the present invention.

[Fig. 2] Fig. 2 is a functional block diagram of information processing device

6



in the sane enbodi nent. [Fig. 3] Fig. 3 is a conceptual diagram of
CAD data according to an inspection object in the sane enbodi nent.
[Fig. 4 Fig. 4 is a conceptual diagramof surface profile data in the sane
enbodi nment . [Fig. 5] Fig. 5is a flow chart show ng a data setting
routine in the sane enbodi nent. [Fig. 6] Fig. 6 is a flow chart
showi ng an i mage-pi ckup device adjusting routine in the sanme enbodi nent.
[Fig. 7] Fig. 7 is a flowchart showing a |ighting device adjusting routine
i n the sairetheriradembodiment. [Fig. 8 Fig. 8is a flowchart showi ng a
conpensating routine in the sane enbodi nent. [Fig. 9] Fig. 9is a
flow chart showiHig ¥ Rig ek aicondegtuaddipraem oA Delaseaveo@inpodiangimdpection
Description of Enbodi nents

object in the same embodiment.

[Fig. 4] Fig. 4 1s a conceptual diagram of surface profile data in the same
embodiment.

[Fig. 5] Fig. 5 is a flow chart showing a data setting routine in the same
embodiment.

[Fig. 6] Fig. 6 is a flow chart showing an image-pickup device adjusting
routine in the same embodiment.

[Fig. 7] Fig. 7 is a flow chart showing a lighting device adjusting routine in the
same embodiment.

[Fig. 8] Fig. 8 is a flow chart showing a compensating routine in the same
embodiment.

[Fig. 9] Fig. 9 is a flow chart showing a determining routine in the same
embodiment.
Description of Embodiments
[6017]

One embodiment of the present invention is described below referring to the
drawings.
[00187

As shown in Fig. 1, an illumination/image-pickup system for surface inspection
100 according to the present embodiment includes a lighting device 2, an image-pickup
device 3, robot arms 41 and 42 supporting the lighting device 2 and the image-pickup
device 3 in a manner that the position and attitude thereof can be varied and an

information processing device 5 so as to perform an image-pickup of an inspection
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[ 0017] One enbodi ment of the present invention is described bel ow
referring to the draw ngs. [0018] As shown in Fig. 1, an

il lum nation/imge-pickup system for surface inspection 100 according to
the present enbodi nent includes a lighting device 2, an inmage-pickup device
3, robot arms 41 and 42 supporting the lighting device 2 and the

i mage- pi ckup device 3 in a manner that the position and attitude thereof
can be varied and an information processing device 5 so as to perform an

i mage- pi ckbijcof walle Insfieaingahe ingPdotioh objeuhi fremi d plurilinasfi pagitiohs, sonspect i on
object 1 froma plurality of positions, so that a surface of a partial or

entire posdifzr ok pahiRl bNGieebortion abjirdhspkctich dHi&ped rEpediaic h Fakh biithepart s
will be described in detail. [0019] The lighting device 2 uses,

e.g., an bk wanek @dsthigddh datagpot -illum nating type one is used here, it is
not limted to this, and ring type one or done type one etc. may be used,
and al so gg18fogen light may be used as a |ight source. [0020]

The lighting device 2 uses, e.g., an LED, and although a spot-illuminating type
one is used here, it is not limited to this, and ring type one or dome type one etc. may be
used, and also a halogen light may be used as a light source.

[06020]

The image-pickup device 3 is adapted to a so-called FA (factory automation)
use, utilizing a light receiving optical system such as camera lenses and a CCD or
CMOS sensor for receiving and sensing the light passed through the light receiving
optical system.

[0021]

The robot arms 41 and 42 support the lighting device 2 and the image-pickup
device 3 and set the attitudes and positions thereof with, for example, three degrees of
freedom, respectively (wherein the attitude and position are synonymous with
“position” in the present invention).

{0022]

The information processing device 5 is a so-called computer including a CPU,
a memory and an I/O channel etc. and the CPU and peripheral equipment thereof are
cooperated in accordance with a program stored in a memory thereof so as to perform
functioning as a data storage part 51, a data receipt part 52, a position adjusting part 53,
an image-pickup device control part 54, a lighting device control part 55, a
compensation part 56, a determination part 57, a data sending part 58 and so forth as

shown in Fig. 2. Herein, the information processing device 5 as mentioned above may
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The i mage-pi ckup device 3 is adapted to a so-called FA (factory automati on)
use, utilizing a light receiving optical systemsuch as canera | enses and a
CCD or CMOS sensor for receiving and sensing the |ight passed through the

|l ight receiving optical system [0021] The robot arms 41 and 42
support the lighting device 2 and the image-pi ckup device 3 and set the
attitudes and positions thereof with, for exanple, three degrees of
freedom respectively (wherein the attitude and position are synonynous

wi t h " posibtiimaieperidentl haspiled entnay be privided)intep@02 2ith and annexEdeo ihef or mat i on
processing device 5 is a so-called conmputer including a CPU, a nenory and
an |/ O chanagl-piekup deaivg 3 drehERehtandigurrizihedrals of gud hyeiet] tibepaof. are
cooperated in accordance with a programstored in a nenory thereof so as to
per f or m f unct i oNiexiga@Spaatitai & thé Qhagaatipariinagd-pickupaysaem daaiupfacpart 52, a
position adjusting part 53, an image-pickup device control part 54, a

| i ghting depeaRnqontwillbe@asdibbdin detsibrpemsalvithprxFatition®f eachaeiresiithaat i on
part 57, a data sending part 58 and so forth as shown in Fig. 2. Herein,

t he i nf or iEbir@dicAReRSShNgvdayvs.ce 5 as nentioned above may 8 be

i ndependently installed or may be provided integrally with and annexed to
the i mageigixgkup device 3 or the lighting device 2 in terns of the physical
Vi ewpoi nt . Next, an operation of the illum nation/imge-pickup

system for surfac@edReReSidAMrIN0 trd Is sRRedQfGict PRAIIE Dard @idtdtiveeget her with
expl anation of each part of the information processing device 5.
surface profile of the inspection object 1. As shown in Fig. 2, the surface profile data
includes a set of polygon data indicative of a polygon of such as a plane polygon (herein,
e.g., quadrangle) which is a minimum unit, and coordinate data of each corner (herein,
four points of the quadrangle) and vector data indicative of surface direction (normal
direction to the surface) are given to each of the polygon data as shown in Fig. 3.
Moreover, surface aspect data indicative of the surface aspects thereof may be
coordinated with the respective polygon data. The surface aspect data means data
indicative of surface roughness such as a mirror surface or a diffusing surface and a
direction of a grain.
[0024]

And as shown in Fig. 5, an inspection object region which is a region to be
desired to be subjected to surface inspection in the inspection object is first determined
by operator’s input operation and so forth. In specific, for example, the inspection
object region determined by the input operation etc. mentioned above is received by the
data receipt part 52, and a set of polygon data existing in the inspection object region in
the surface profile data is stored in the data storage part 51 as the inspection object
region data,

[0025]
9



[ 0023] In the data storage part 51, there is stored surface profile
data indicative of a surface profile of the inspection object I. As shown
in Fig. 2, the surface profile data includes a set of polygon data

i ndi cative of a polygon of such as a plane pol ygon (herein, e.g.,
guadrangl e) which is a mnimumunit, and coordi nate data of each corner
(herein, four points of the quadrangle) and vector data indicative of
surface direction (normal direction to the surface) are given to each of
the pol ygon datm @gitRAOPdambtels @justabldvidrreladed to e ithagepialbpeddviad, ae.,
indicative of the surface aspects thereof may be coordinated with the

respect i ve dpednyg psoddteired Thes ShbrkagRarspesdwetatfprotaibsd gaiaos thdi cative of
surface roughness such as a mrror surface or a diffusing surface and a

di recti onimpechiod _roajﬁet_- relRA2AY the image-pAkdp @gvish WM infhgFipikub angle, dmspect i on
object region which is a region to be desired to be subjected to surface

i nspecti Oﬂnégé—ﬁiaﬁlrpi LfIRactten sAkb&Gire k. hicf@@ierfficg byitReshdw idperator' s i nput

operation and so forth.” In specific, for exanple, the inspection object

regi on depghEidieshddy e | MAYECIARSLALLRiHIE ke piRRtlANeRAtReIR: i s received
by the data receipt part 52, and a set of polygon data existing in the

i nspect i Oﬂn@%isﬁ@lgupr&gic@ﬂeﬂ-eﬁn;ﬂ%ﬁ b Ukd RG8t &fe@itfoh%t@ﬂlte%e&e‘iv&ﬂgﬁ@ dafd the data
storage part 51 as the inspectioh object region data. [0025] In

addi tion, ré@@i?f"gﬁ{ &1 SnPAbUSTAhGelsThrE 8bRKIIRThelBtd i6rab@BaESPI Ckup device 3,
i.e., adistance (also referred to as "work di stance") between a prescribed

poi nt of Eﬂgégnspection obj ect region and the inmage-pickup device 3, an
i mage- pi cku ngl e, an i mage-pi ckup scaling factor, an aperture etc. are

determ ned by ! ARuRPOME AN AREDRYK Al Ao ﬁ@ﬁ%@- clftedpegific, for

exanpl e, the paranet to the | nage-picC evi ce determ ned by

the | NPt RREAGE A0 1Bk RLR eg‘:‘t?ghcgtﬁ]gpa‘)ﬁoﬁ%Bjregﬂ%%ioﬁ[e%g%@ini%fr& IR and these

paraneters are stored I : age part ( _ Furt her,

e ot oS U SO I L e B b,

L uri nat i . i _ LT it g ﬂ |

of ' 11gnt) L5t {EbREEbE i 80% iPbhglid N B e R B Mot
ti . Y - I g | ated t

the 11 gnt g ulfetraled KRRERIHE Fral e SIRTRUFpb I RRRAREDEEE €, 0L0%, )0

the daia 1.8eebby B du RedBbA PSP B PRLATREARSCRLFe SLRLTH bt Rorl3t 2
part 51.

In this data storage part 51, various information such as, e.g., camera lens
parameters of the image-pickup device 3 and data according to depth of field etc. are
previously stored in addition to the above parameters.

[0027]

Thus, the data storage part 51 stores: (1) the surface profile data indicative of
the surface profile of the inspection object 1; (2) the inspection object region data
indicative of the inspection object region; (3) the position related information data
indicative of the position and attitude of the image-pickup device 3 with respect to the
inspection object 1, i.e., data indicative of the work distance and the image-pickup angle

specifying these position and attitude; (4) image-pickup condition data indicative of an
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In this data storage part 51, various inforination such as, e.g., canera

| ens paraneters of the inage-pickup device 3 and data according to depth of
field etc. are previously stored in addition to the above paraneters.

[ 0027] Thus, the data storage part 51 stores: (1) the surface
profile data indicative of the surface profile of the inspection object 1,
(2) the inspection object region data indicative of the inspection object
region; (3) the position related information data indicative of the

posi tion angbeagitiipudaditbn dberhinedéar piecklef devibmge-pickup deviespgiot, to t he

i nspection object 1, i.e., data indicative of the work distance and the

i mage- pi ckhigpeanghy sspan thton @pélnes capsd lehOparametegidepthuddield, 4)d botRige- pi ckup
condition data indicative of an inage-pickup condition determned in the
si de of t heyle OPGRERIEMKUP vikediliBLetd; and ﬁ') li?htmi%irﬁtitiﬁg dfpesCadts Tdidadios of
aperture, canera |lens paraneter, depth of field, and solid angle of

I mage- pi cliéRoMilisibR UbtetiingloGhé ligd11(:@inatihg Rdpetd tb 4Ra ifih@;]ﬁdcﬂgn abRect bltkea

i ndi cative of the condition determining the Iight illumnating aspect to
the i nspegih@iy RRICRLi.d, ¥ diddick bOel IRULAEYEGE 2io the Baspedthd dbj@t ance of the
lighting device 2 to the inspection object region, the angle of

i1 um nat jddehd, i@hhgleldTSibhBRting@ t¥ 11@ht Gty b tHETIRAL LA lighticelafd, and
so forth. [0028] Next, as shown in Fig. 6, the position adjustlng
part 53 cgl gMrates the coordinate of the prescribed point (e.g., a center
position) of the inspection object region referring to the surface profile
data storggpokpn the data storage part 51. [0029] Then, the position
adjusting part 53 outputs a control signal to be supplied to the robot arm

42 so as to SetNEﬂeasrs?&)t@vjﬁle?%@?hﬁ!p@ﬁ‘iti@ﬂgdﬁl%ﬁaﬁ*é §3dgcuiibhmeespect to the

i nspection object 1 o ge- pickup device 3 in a manner that,

referring.dRahhe Pas ﬁriﬁa&ﬁbéc?kﬁilh?f%. | nf %n?@ipgﬁﬂoﬁ}%ﬁhé Frf%{)ﬁq‘ioh Bbjleregaha

storage part 51, an i'nage-pitkup axis Is I nci'dent w t he prescri bed

point, th {.: . i N\ S kymage- pi ckup device 3

i's coinciggﬂﬁﬁg?$ﬁﬁfﬁggﬁﬁ%E§§R%§§%@29?ﬂ%@?ﬁ?ﬁ$%9%§ﬁ%%e position rel ated

infornatigm%ggta and that the angle defined between the normal direction at
e

a prescri oint of the inspection object surface at the prescribed point
(herein, the Then, the position adjusting part 53 outputs a control signal to be supplied to

the robot arm 42 so as to set the relative position and the attitude with respect to the
inspection object 1 of the image-pickup device 3 in a manner that, referring to the
position related information data stored in the data storage part 51, an image-pickup
axis is coincident with the prescribed point, the distance from the prescribed point to the
image-pickup device 3 is coincident with the work distance indicative by the position
related information data and that the angle defined between the normal direction at a
prescribed point of the inspection object surface at the prescribed point (herein, the
normal direction is specified by the polygon data including the prescribed point) and the
image-pickup axis is coincident with the image-pickup angle indicative by the position
related information data (herein the angle when the image-pickup axis is coincident with
the normal dircction, i.c., 0 degree).

[0030]
1



normal direction is specified by the polygon data including the prescribed
point) and the inmage-pickup axis is coincident with the image-pickup angle
i ndicative by the position related information data (herein the angle when
t he i mage-pi ckup axis is coincident with the normal direction, i.e., O
degree). [0030] Further, as shown in Fig. 7, the position adjusting
part 53 outputs a control signal to be supplied to the robot aim41l so as
to set the relative position and attitude with respect to the inspection
obj ect 1 of theFtitightdssbowew Eig. 2 thapesitimnabustingahst 58 elhgutd gl t he |1 ght
illumnating aspect data stored in the data storage part 51, the distance
bet ween t kigngirte de sigptidd poihetrowndrrh e sbiagbd sanghedeliicepdithecomestitsie di st ance

indicated by the light illum nating aspect data and that the illum nation
| i ght anghkéthbegeors tlidigspdctitirbbiast 106 tag JLiRiigndbiviadad abyaninbethht, géferring
illum nating aspect data. [0031] Meanwhi |l e, the lighting device

control paf thedghOUuPEHSing alfeRsddtd Bocbdan fiedith §tbﬁ@ahaﬂt o1 e dispipké ed to the
lighting device 2 so that the light emtted fromthe lighting device 2 is

set to havewaeh tr@hresdtiBéd poineiid tBe ligi@hie @Midetl tigohsd @B Sistanck tdiicadded by the
light illum nating aspect data. Further, the inmage-pickup control part 54

out puts abprRSEdht DREEAMTERRPeE e ahd kot B iHupRlaied Ii%ﬁ)t dnlgR: Ba¥B@es HeCkup
device 3 so that the image-pickup device is set to have an i nage-pi ckup

scal i ng f afinghatdicthnale iﬂ@i@étteanb?tﬁadgk&@uﬁginwng&s?eétma&e- pi ckup condition
data. [0032] Next, as shown in Fig. 8 he conpensating part 56
cal cul at egygny i mage of the inspection object to be mapped in the captured
i mge based on the position related information data, the image-pickup

condi tion data gpdnhie, M AR REGLL LeAAbaSEQURRt Mpkhigibdatamblanage part
51. Then, the conpensating par? 56 conpares the cal cul ated i mage and the

actual |y phaked viRuSARY W 6 lisBaedanE SOMRANGRLGS: hRRHOATRL SRR kDAl

determ nes the calculated inage so as to mnin ze a difference obtained by

(he ComeULaR: o) SeTMSEE e 4 05 ony el oI ot
illuminating aspect data.  Further, the image-pickup control part 54 outputs a
prescribed command signal to be supplied to the image-pickup device 3 so that the
image-pickup device is set to have an image-pickup scaling factor and an aperture
indicated by the image-pickup condition data.

[0032]

Next, as shown in Fig. 8, the compensating part 56 calculates an image of the
inspection object to be mapped in the captured image based on the position related
information data, the image-pickup condition data and the surface profile data stored in
the data storage part 51.  Then, the compensating part 56 compares the calculated
image and the actually picked up captured image and compensates the parameters that
determines the calculated image so as to minimize a difference obtained by the
comparison, 1.e., compensates the position related information data, the image-pickup

condition data and the surface profile data.

[0033]
12



In specific, the conpensating part 56 conpares the cal cul ated i nage data
and the actually captured inmage data referring to a singular point of the

i nspection object 1 such as an edge or a specified mark and so forth. And
if there is a difference, a value of the position related information data
or a value of a canera |lens paraneter indicative of such as, e.g., a lens
distortion anong the inmage-pickup condition data is conpensated, and if
there is an error in shape or size of the inspection object 1, the surface
profile data of Iif §ecifiespeebinpensotihepirt f€gompares tha cpleilapliémae degumh t her eof
is conpensated or the like so as to be consistent. [0034] Then, the
det er m ni g deasatlyedptueliemagd dath R¥ediabao & sigeldr pint bfehe aispedionrodget part 51
and specifies a valid inage-pickup region which is valid for the inspection
in the capldhRdniddpger AiSicodict hgirs Uhd acrr ofArdar okrdibe difiepes! b oaluebj ect 1,
the work distance, the image-pickup angle, the inmage-pickup condition and
the |ight of {HeWakifioh kédlGed HiFeEhatRh @atal d1G Rl amlchel cllapfadstet BRlicative

determ nation paraneters so as to be stored as the valid inage-pickup

regi on dabgsidh dheg dalans dlseirfseamang the[i%@@hickup conditf$h @t ReGIhfehsat@t hod of
speci fying the valid i mage-pi ckup region, the foll ow ng nethod can be
exenpl i fi egld iffRdre RXAMRIR in ShapObE 5i28 oMMheln@ebtBindhi &b $10E k@it flofilR@lata

peri phery of the captured inage is specified using the canera |ens

par anet er opheasgspotiXjdtd fed diorREpdrpReradle i h&Rof BlcsRpetAR IR thehes al
portion outside the viSibillty is simlarly renoved by the solid a ngle of
visibility, Al g§de bHatisexample, if it is determ ned based on the surface
profile data that there is largely recessed into or protruded fromthe
inspectiogngLect region fromthe depth of field so that the regi on departs
fromthe depth of field, the region is excluded. Further, in the case where

1 1o deter i neguhale dher S pae SRR DA Dk SRS el LGb0Baid 11 er ent

| arger than a prescri in the inspection object region In view of

the surfage agﬁ %éelfﬁ:&qaftaﬁd gﬁ%éerﬁtzk@%ﬁ%'ﬁ%}ﬁclﬂs \}ahgtﬁ%}%‘. tﬁmnsbéét%milg%eed to the

regi on exceeds ‘an adm ssi rang the T1ke, e cortesponding region

s excl udeghTfngd (g GOLARAEAT HELGITLAPHhEQ 1D6d TRLORGInkOT (e

i nspection“as an | S s t he erm ni'ng part specifies the
e . . . A " oick
regi on. " ThsaeBhaRbey HBnt s RATHEH BAIRR 527 the ot MRk FRORPRLC TP,

| mage- pi Cgt'dpinrdfcgiea%yitﬁe 849 5?@1eid@te§1gﬁlaqgﬁt1 %al%n%{e?@go Rab%ebred as the valid
image-pickup region data in the data storage part.
[0035]

As a specific method of specifying the valid image-pickup region, the
following method can be exemplified. For example, a portion with a large distortion in
the periphery of the captured image is specified using the camera lens parameter so as to
exclude the peripheral region.  Also, the peripheral portion outside the visibility is
similarly removed by the solid angle of visibility.  Also, for example, if'it is
determined based on the surface profile data that there is largely recessed into or
protruded from the ingpection object region from the depth of field so that the region
departs from the depth of ficld, the region is excluded. Further, in the case where it is

determined that there is a region having surface directions different larger than a

13



[ 0036] Mor eover, the determning part 57 refers to the data stored
in the data storage part 51 and specifies one or nore inage processing
contents to be perforned in the side of the inage processing device based
on the surface profile of the valid inspection region, work distance,

i mage- pi ckup angl e, image-pickup condition, light illum nating aspect and
i nspection contents according to scratch inspection or character
identification etc. indicated by the data so as to be stored as the inmge
pr ocessi ngrespeledds yalurgn dad i@dspantidihebjdatragish or tige gialid subfhce PGB Jata so The

i mage processing contents nmean i nmage processing kinds such as, e.g.,

bi nar i zat itlen thebmighdMmiesBgladilusihardte thextgian bkaadodin aihistibleenperadils
contrast adjustnment, ganma correction, gray scaling, noise renoval

bl urring &Rd thecdssbbndidsrelvd ik sRIEdHE 0qRES ithgregvatvetiitisis Rtjrusiodanbe
paranmeters in each of the inage processing my be added in addition to the
i mage progas®ipdofok iHedsspebiadn @Xa@rmiage is agkas endihetdeRrBinmad p2asT QecifRes
threshold value for dividing into binary beconmes the adjustnent paraneter,
and in cage @emaliiey &oRhrcaskidRg)MeHaENH re@oh 68 Bleival@imapersiclas) epioet ween an
i nput pixel value and an output pixel value beconmes the adjustnent

par anmet er ThBgIRé valid iRlaxebickap W&loMBAN fhddcHO8 ST the valid figAsitkyp REica ipi Xel ) .
[ 0038] When such i mage processing contents are determ ned, the

det er m ni B@rqEihtthSdathRtagabhiy sdet erm nes the i mage processing kinds
referring to a corresponding table of inspection contents / inmage

processi ngnRicnds previously stored in the menory and the |ike. For exanple,
in the case ere the inspection content is scratch inspection, the

det erm ni ng par MepdoRATERdhiSIRE phit 50 Fefel8o Rhd\@td &B1ddQR tRSddkQolFRIE
processing kind so as to determ ne the adjustnent paraneters such as a

threshol dpyﬁhy%n@,&péome% ohé BPmQ?esiﬁgng .'ﬁréd%?si&gl&frﬁ&ﬁs %r&fﬂei-t_%nﬁéd‘ﬁﬂ #difag the
surface aspect), 1'nmage-pickup condition, light illumnating aspect and so

forth. | noﬁfﬁgiiﬁliag@prroges%irﬁi«é?eyitcg%asl?:ﬁioﬂhﬁ@ﬁﬁﬁc@?l’d*fﬁg BB vaRd ir%gggtfoﬁs'[

adj ust ment may be 1nclud in sone cases. Mdreover, in the case where the
| nSPectl OoRRNWRL alsfunEOARALL S AR AL pRRup EARIMDAGhZALN ARG
extraction of "color conponents is selecte s t'he 1 mage processing kind.
I't is noted.thal ifl%%gt%cil%%td?ﬁso&%éﬁ'i1%0%9%&“&@%&% B Blot Y d HRARRGSAL OF ' S
i nput operation.

ete. indicated by the data so as to be stored as the image processing specifying data in

the data storage part 51.

f0037]

The image processing contents mean image processing kinds such as, e.g.,
binarization, brightness adjustment, extraction of color components, contrast adjustment,
gamma correction, gray scaling, noise removal, blurring and so forth.  As the image
processing contents, adjustment parameters in each of the image processing may be
added in addition to the image processing kinds. For example, in case of the
binarization, a threshold value for dividing into binary becomes the adjustment
parameter, and in case of the contrast adjustment, a relational expression between an

input pixel value and an output pixel value becomes the adjustment parameter (herein,

“pixel value™ means a density or intensity of a pixel).

14



In addition, if the valid inmage-pi ckup region can not cover the inspection
obj ect region, the information processing device 5 changes the positions
and attitudes of the image-pickup device 3 and the lighting device 2 one or
nore tines so as to be able to cover the inspection object region by the
val i d i mage-pi ckup region contained in the captured i mage data every tine
perform ng the inmage-pickup at each position. An overlap anount of each of
the valid i mage-pi ckup regi ons may be determ ned i n advance. [0040]
Each capt idB8]i nage data thus subjected to the inmage-pickup i s associated
with the valid inmage-pickup region data and the image processing specifying
data by the dat &tth sudemdigngrqassinddnsantsaae totehwined ahs détetn@dingeattlid | nage
processi ng device. [0041] Meanwhile, in the imge processing device, the
remai ni ngbaaedliyaietepmives thehampt pecesinpdiindsye foptinkope cegisponding thble of ecei ved
captured image data is masked and the image in the valid inmage-pickup
regi on i sirgphjteatcettchn /immgeppiacag kindg pravihsht fckebyn the memory and the

like. For example, in the case where the inspection content is scratch inspection, the

determining part 57 basically specifies the binarization as the image processing kind so

as to determine the adjustment parameters such as a threshold value at this time based

on the surface profile (including the surface aspect), image-pickup condition, light

illuminating aspect and so forth.  In addition to this, the brightness adjustment and

contrast adjustment may be included in some cases. Moreover, in the case where the

inspection content is character identification, the binarization or extraction of color

components is selected as the image processing kind,

It is noted that the image processing contents may be set by an operator’s input
operation.,
[0039]

In addition, if the valid image-pickup region can not cover the inspection object
region, the information processing device 5 changes the positions and attitudes of the
image-pickup device 3 and the lighting device 2 one or more times so as to be able to
cover the inspection object region by the valid image-pickup region contained in the
captured image data every time performing the image-pickup at each position. An
overlap amount of each of the valid image-pickup regions may be determined in
advance.

[0040]

Each captured image data thus subjected to the image-pickup is associated with

the valid image-pickup region data and the image processing specifying data by the data

5



the i mage processing specifying data so as to output the inmage on a screen
or perfornms determ nation in accordance with the inspection contents in

sone cases, i.

e.

, the determ nation of a scratch being present or absent or

character identification is automatically performed. [0042] The present
enbodi ment configured as descri bed above has a feature that a data
structure of the captured inmage data associated wth valid image-pi ckup
region data and i mage processing specifying data is constructed in the side
of the il bemiingaiariof¥ sonmge bpitrekumpittsy &t thmithage sucdssiog devspect i on 100. [ 0043]
Thus, in the side of the illum nation/inmage-pickup systemfor surface
i nspect i of0OHAD,
i mge processing contents to be effected on the valid inage-pickup region
can be speci fi eMeanwhitk]iit thenmiage ploecssmgptdavied, theragenidiap pogmnashdr chdne
transmtted to the i mage processing device. Therefore, the inmage processing
can be petteorniigdmbge-pickas hgheen thd decdvaebrmmpunedingicalata ia niablecdsindahof t he
i mage processing device irrespective of the configuration of the
i I'1um nat impadel inalgerahiddiiape-pick e ragicr is Sulsjbae®td inpe ptdcessidddicAed ba resul t,
it becones possible to pronote generalization and standardi zati on of the
i mage prodrsmiap@padevdsig spkifiisg 0ah e6lad faatutiul ghainegeoh aisomenbi pafdrmsnot
limted to the above enbodi nent.

determination in accordance with the inspection contents in some cases, 1.€., the

the valid i mage-pickup region in the captured i nage and the

determination of a scratch being present or absent or character identification is

automatically performed.

[0042]

The present embodiment configured as described above has a feature that a

data structure of the captured image data associated with valid image-pickup region data

and image processing specifying data is constructed in the side of the

illumination/image-pickup system for surface inspection 100.

[0043]

Thus, in the side of the illumination/image-pickup system for surface

ispection 100, the valid image-pickup region in the captured image and the image

processing contents to be effected on the valid image-pickup region can be specified in

addition to the captured image data so as to be transmitted to the image processing

device.

Therefore, the image processing can be performed in accordance with a

common program in the side of the image processing device irrespective of the

configuration of the illumination/image-pickup system for surface inspection 100.  As

a result, it becomes possible to promote generalization and standardization of the image

processing device. It is noted that the present invention is not limited to the above

embodiment.
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[ 0044] For exanple, it is not always necessary to send the captured
i mage data together with the valid image-pi ckup regi on data and the inmage
processi ng specifying data at the sane tinme, and it may be possible to add
a conmon identification in advance so as to be able to associ ate these
pi eces of data. [0045] Mor eover, the |lighting device and the
i mage- pi ckup device are not necessarily novable relative to the inspection
object, and so long as the environnent in which the data structure of the
present i fdiion is usable is set, the present invention can be adapted to
any inspection equipnment so as to exert an equivalent effect. In addition,
t he present i nvEmtdxemplait ibeotadaptsedctssara ts sendl the pdpdtred enege dwdavi ng a t wo
di mensi onal shape as an nspection object. In addition, the present
i nvent i ontagathebwithtidi faliddmaiz¢-hickuaragangdataimideths irdegd mvedsihp opecifygessence
thereof. Industrial Applicability [0046] In the side of the
i Il um nat dam/At thagamplickumdsly stagrvefpossiisletd adea corspen tdeatificdtiva in advance
val i di mage- pi ckup region in the captured i mage and the inage processing
content s toadte befabeab eskooiatd thesevtded of dmge- pi ckup regi on can be specified
in addition to the captured inage data so as to be transmtted to the inmage
processi nip0déyi ce. Therefore, the inmage processing can be perfornmed in
accordance with a common programin the side of the i mage processing device
i rrespective of Moh@ven e iightiag idovicofind the iinkfaipickhad donidd araget prcedstplysyst em
for surface inspection. As a result, it becones possible to pronote
gener al i zaiolvalile anstittametinshecabh objcef aid® lonRgethpreaciesshdg idetichehe
Ref erence Signs List [0047]

data structure of the present invention is usable is set, the present invention can be

adapted to any inspection equipment so as to exert an equivalent effect.  In addition,
the present invention can be adapted to a simple plate etc. having a two dimensional
shape as an inspection object.  In addition, the present invention can be modified
within a range unless deviated from the essence thereof.

Industrial Applicability

[0046]

In the side of the illumination/image-pickup system for surface inspection, the
valid image-pickup region in the captured image and the image processing contents fo
be effected on the valid image-pickup region can be specitfied in addition to the captured
image data so as to be transmitted to the image processing device. Therefore, the
image processing can be performed in accordance with a2 common program in the side
of the image processing device irrespective of the configuration of the
illumination/image-pickup system for surface inspection.  As a result, it becomes
possible to promote generalization and standardization of the image processing device.
Reference Signs List

[0047)
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100 ... IIlum nation/imge-pi ckup system for surface inspection 1 ...

| nspection object 2 ... Lighting device 3 ... |Inmage-pickup device 5 ...

| nf ormati on processing device CLAINS 1. An

i llum nation/image-pi ckup system for surface inspection including a
lighting device for lighting an i nspection object, an inage-pickup device
for capturing an imge of the inspection object and an information

processi ng device, wherein the information processing device conpri ses:
100 ...INumination/image-pickup system for surface inspection

1 ... Inspection object
2 ... Lighting device
3 ... Image-pickup device

5 ... Information processing device

18



a determning part specifying a valid imge-pickup region valid for

i nspection in the captured inmage using a surface profile of the inspection
object, position related information indicative of a relative position and
an attitude of the inmage-pickup device to the inspection object, an

i mage- pi ckup condition determned in a side of the inmage-pickup device and
a light illumnating aspect applied to the inspection object by the
lighting device as at | east determ nation paraneters and specifying i mage
processi ngledMEents to be performed on the valid image-pickup region, and
a data sending part sending captured i mage data indicative of the captured
i mage, valid imge-pickup region data indicative of the valid inmage-pickup
regi on and i magé. An dbhesisativg/ispecipiokupgydandof mrfaspespdeyion dndwdgea pr ocessi ng
contents to be perfonned on the valid imge-pickup region to an i nmge
processi n@ghient device for lighting anTheetdidribjaa) aromddgegidupidekiup feywapenmg or
surface inspection according to claiml, wherein a relative position of at
| east oneantmigeofthghispargiond evjeceardngt ihRembti®ygroptseindplcdiey) wieertia t he

i nspection object is made variable, wherein the information processing
devi ce further ¢grRipforsesen processing@dediat dordpAseage part storing surface
profile data indicative of the surface profile of the inspection object,
posi tion rel at ed detefomimd paernspdafdng RehEaimue-Mtkiphegipasulid o ifgkaied

i nformation, image-pickup condition data indicative of the inmage-pickup
condi ti onjad chptahdd idabé Glingh kG RIPERTE ot @icnspidiiGabtjve, sitidherelakaht

illum nating aspect; and a conpensating part calculating an inmage to

be capt ur adofh QntinGcRBRi dfla@Blafied gdstchn Alimmiite otk @mégé:ﬁcﬁw dege profile
data and the inmage-pickup condition data stored in the data storage part,

and in the gRSSPERRIH Qe ihdgdplikhp 86/N66n SREMERA nhasidabut at ed | mage
and the captured i mge, conpensaFlng at |least any of the position related

i nformati gﬂagégﬁaakupﬁwvﬁ&ca%d RNt hﬁmﬁﬁétﬁlgadgﬁedt ABSIRsdRb GiRssRNeh bbjed wWat a for
reduci ng the difference. 3. The 1 llum nation/image-pi ckup system for

surface i pRARGEHRAACE N £i108: §QeediRhtMnloar QLRI NI LIRS 98 pFRbaiad
information includes at | east a work distance that is a di stance to a

surface ofo 1B LBPEGHIRAR BRIGEal N BES SRl Je @b, lap@ge- pi ckup axis of the
i mage- pi ckup devi ce, wherein
a data sending part sending captured image data indicative of the captured
image, valid image-pickup region data indicative of the valid image-pickup regton and

image processing specifying data for specifying image processing contents to be

performed on the valid image-pickup region to an image processing device.

2. The illumination/image-pickup system for surface inspection according to
claim 1, wherein a relative position of at least one of the lighting device and the
image-pickup device to the inspection object is made variable, wherein

the information processing device further comprises:

a data storage part storing surface profile data indicative of the surface profile
of the inspection object, position related information data indicative of the position

related information, image-pickup condition data indicative of the image-pickup
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t he i mage- pi ckup condition includes at | east one of a canera |ens paraneter
that is a paraneter relating to a Il ens of the inage-pickup device, a depth
of field and a field of view of the imge-pi ckup device, and wherein

the light illumnating aspect includes at |east an angle of an image-pickup
surface to an illum nating |ight axis. 4. The

illum nation/imge-pi ckup system for surface inspection according to claim
1, wherein contents of the surface inspection with respect to the

i nspect i opomwhjiecinddight ilinmtihating aspéan datd indicative ofdtedight Hatmiloaingasaeatt er . 5.
An i mage processing data structure that is supplied from an

i |'lumi nat edh/ i mage- pi ckup system for surface inspection including a
lighting device for 20 I|ighting an inspection object, an inmage-pickup

devi ce for captarémpershieng prspediilomgabjimege itk Gpturerd Domebd prsitpmocessi ng
device, for use in perform ng an i mage processing in an inmage processing
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i mage- pi ckup device is associated with valid image-pi ckup region data

i ndi cat i vetonkl ia theadatdstormg @atp,) sk up threagbowhéhalere & adlffiedntobetivesiptiet i on i n
the captured image and i mage processing specifying data for specifying the
i mage procasdited maand enttie taptined peideocomperantingye lvat ardy dfithgpegdiikup regi on.

related information data, surface profile data and image-pickup condition data for

reducing the difference.

3. The illumination/image-pickup system for surface inspection according to
claim 1, wherein the position related information includes at least a work distance that is
a distance to a surface of the inspection object intersecting an image-pickup axis of the
image-pickup device, wherein

the image-pickup condition includes at least one of a camera lens parameter
that is a parameter relating to a lens of the image-pickup device, a depth of field and a
field of view of the image-pickup device, and wherein

the light illuminating aspect includes at least an angle of an image-pickup

surface to an illuminating light axis.

4. The illumination/image-pickup system for surface inspection according to
claim 1, wherein contents of the surface inspection with respect to the inspection object

are further included as the determination parameter.

5. An image processing data structure that is supplied from an

illumination/image-pickup system for surface inspection including a lighting device for
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lighting an inspection object, an image-pickup device for capturing the inspection object
and an information processing device, for use in performing an image processing in an
image processing device, wherein

captured image data indicative of the captured image by the image-pickup
device is associated with valid image-pickup region data indicative of a valid
image-pickup region that is valid for inspection in the captured image and image
processing specifying data for specifying the image processing contents to be performed

on the valid image-pickup region.
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