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 nensional 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, an illum nation/image-pi ckup system for

surface inspection (referred to as sinply "system' hereinafter) including a
| i ghting device and an i mage-pi ckup device is used. In an inspection nethod
by this system illum nation aspsSfECIFIOMIRONs an il lum nation angle, an

i mage- pr chipESRUeEatien ERRATRNMACR PR QP SHETEMFORRERIASE. |

surface an flﬁpﬁ Eﬁfﬁ&? device etc.) and so forth are
~specified ﬂﬁgg%%gﬁ)ﬁﬁce V\AA?%ggﬁUl nspécti on purpose (such as presence or

absence of 'I%}ﬁx%a?fﬁ [y asperity and a print etc.) and aspects of the

i nspection OB]EC %such as a surface condition and a surface profile etc.)
and so fortfpgiffor exanple, in the case where scratches of an inspection
obj ect having m nor-|like surface are inspected, there is adopted an

i nspection met hogpd fre@nB0&Eon Bl atesd 0 Kl Bat A/ iinBRGRCKIp Giatgm forom a
direction perpendicular to the surface while applying light to the surface
in a slantisp@adtifigpesdtionnnd bOBABkuitably used for an inspection object etc. having a

three-dimensional surface profile.

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 ofa
scratch, asperity and a print ete.) 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 2 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 arns. In
this system the surface of the inspection object is divided in advance
into a plurality of regions capable of obtaining a specular reflection

i ght inmage using a nodel and the inspection object is noved so as to be

held in th (R d attitude of. the . -RI [ 1 nat i
preset for ehoh MoROHE HreAebe s o Dog et Hfidehi B TE SN
set for each YPreHe: B . " Then,” i
C anom ssi a0 gpltEts SuRBTM fgonbin npala il FREIRLRGrH REERE oL 00
ansti ssi ¢ £ Ve Pand | ais
et hod ana "epeeh 885t Hefiok TRERRRE RETSELORiH AepORRIA Rt by S oo "

automatic dgi LI [ I i ey RatAn@n aftf 0@ ahd itioncAt this
time, onl y%ﬁzlgé %’c{%g& h'gggg?guy'ggésd?pc‘gme?@reg?\s?nﬂrged af rom-t hgp(;s;/g;nem to the

| mage proCegsi, VLGSt infy kARSI BBSdcaRdbiER BAndvablyeMrbyauctedst hough
identifiergﬁfbgﬂfgght?%yﬁng each inag% datajand bi bl i ographi ¢ data such as

i mage- pi Ckyghddatn®s. amsihid sRedl] theirtage oftheldpeeon objedits dividgkinpdenessi ng may
be appended in sone cases). Then, in the side of the inage processing
devi ce, thento ald%bﬁre'gﬁmsswpmﬁe bBsbtiining mepeulr degmniightomage esiieg &r m ned
contents specified by a programand so forth. [00061 The reason why
it may be swddel midahd inkpcsorghiact smanvedrsa astthée held dethd pesitigrrand BitHudedf | s
because the inspection object and the inspection contents have been 2

the image-pickup and illumination preset for each of the divided regions.

[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 arder to facilitate automatic discrimination or visual

discrimination.

[0005]

At this time, only the image data is basically transmitted 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 [00071 Patent Literature 1: JP2007-240434A
Summary of I nvention Technical Problem[0008] However, for exanple,
in the case where an inspection object has, e.g., a conplex

t hr ee- di nensi onal shape or various surface conditions and it is necessary

t h th ; t of r.he Lighti ' : bi i ck
dovi oo ot o PRIACHEERY Banpien i idehuiet LA HE SRMAEeOg R LT,
device ot o e AP H TRETHIBECE o .
Gt o, even SRRy R Ork b ATIREGH Bnk R BoRsRyl RIS g

pr ocessi ng fexliGen sk Ty hdE LAY filsh BRRLsSEARvicd AieiPaihispagbia pr obl em t hat
e | maE)

t he content's™ of e processing there cannot be specified and also it

cannot be qgkt%n@ﬁi 36 abinE ﬂn%g%%&@ssﬁ@%bfée RevisddtieRiediested Sroffam | mage
processing for every | nage data.

corresponds to one system.

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 is necessary to
change the arrangement of the lighting fixture and the image-pickup device efc. 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.

00093

Moreover, in the current configuration, it is difficult to provide an image
processing device having general-purpose properties adaptable to a variety of
illumination/image-pickup system for surface inspection, and it is necessary to preparc a
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[ 0009] Moreover, in the current configuration, it is difficult to
provi de an i mage processing device having general - purpose properties
adaptable to a variety of illum nation/imnmage-pickup systemfor surface

i nspection, and it is necessary to prepare a dedicated inmage processing
- device for each system as descri bed above. [0010] The present

i nvention has been nade in view of the above problens, and an essenti al
object thereof is to nake it possible to performthe imge processing in
~common in the side of the inmage processing device even lithe inspection
contents and valid inspection regions are changed every image data or the

illum natiop/jmge-pi ckup systemfor surface inspection per se is altered.
Sol uti on tocpeﬂcﬁtﬁ&@ﬂ%e@ﬂﬁsmg device ﬁ?f?‘s om g5,9¢5F .ah%\{ei on/ i mage- pi ckup

systenlforééﬁgﬁace i nspection according to the present invention includes a
lighting d for lighting an inspection object, an inmage-pickup device

for capturing an i gRac. oLy hASREEIARIARLPGE Rt @bl dRldoN

processi ng devi ce, I'n e rntormafi on processing device | ncludes:

a determ “iég&naﬁ; -e%%séesfxgg %&ew@dsgbfeq@g&f&énqmag@@oeasmgm d for

i nspection 1nt aptured 1mage using a surface profile of the inspection

obj ect, POSitinh ih HAiRDS Y iRhPBIrbQRsihHEiRvMEif e ifspe@loalchientpasd tion and
an attitude of the 1 mage-pickup device to the inspection object, an

i mage- pi ckugig Q:E?@a&tiioﬁ Regtlak GrelthaR@d bieriinsdgddatfor thaellinmagion/inajepickdavi ce and
a light illum nating aspect applied to the inspection object by the

li ghting deyktes fassudfacd iagrttichejesais aildredn par ameters, and speci fyi ng i mage
processing contents to be performed on the valid image-pi ckup region, and
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]



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
region and i mage processing specifying data for specifying i mage processing
contents to be perforned on the valid i mage-pickup region to the inmage
processi ng device. [0012] In order to make an effect of the present
i nvention further remarkable and make it possible to performthe surface
_inspection with good accuracy, it is preferable that, a relative position
of at |east one of the lighting device and the inmage-pickup device to the

i nspection object is made variable, wherein the information processing

devi f h i ncl udes: d ' il e d
ndi cative of ¢ nl iFramERH PN Lo e e b Bo R BURARE AR e T Ot @
di cat i ve of thi “PYOTITE O HRE TASBECt Ion” | o
e pi ckipbRanit pARA G HhEGh IR o R B R T o

Light i 11 unlpald ng::85 BEG e85 of BEIGRIdMRVRE ald e IhapRIpididip HEVIRAb HRY aspect ;

and a conpensating part calculating an’1nmage to be captured fromthe

posi tion r&}ak&fbnioBfedl iFRlaliOVarfiBletwhdlh HRGRoRAMoh pRocdtin dRide fuihge- pi ckup
condition data stored in the data storage part, and in the case where there
is a differigit@shedabRftaidRrtGdriglsaiied proTig@tbindichine of dptsurfas profilge,
conpensating at |east any of the position related information data, surface
profil e datdd tieriflspectRgebics kogticiaediet inforndeiba dite indicativicafilge pdsisiodi f f er ence.
[0013] As a specific aspect of an enbodinent, the position rel ated
i nf or mat i onelatred infoemtiat, imegspickupwonditioh ddtaindativeatf thesmagepiskumce to a
surface of the inspection object intersecting an inmage-pickup axis of the
i mage- pi ckwondigum ae lighhillumiratingrespect gats lndicativeof the Behtilfunineeg agrect east one
of a canera lens paranmeter that is a paraneter relating to a Ieng of the
i mage- pi ckupd dsvinpensatingdapicaloapting an imaghig bg cpptated fiem the Baition relpte
i mage- pi ckup_device, and the light illum nating aspect includ | east an
“angl e of arinforagErseEktpistprricsategnd agermishup 5pm9idP Cfa&rﬁors%nﬁﬁe &ta I'n
the case where contents of the surface i.nspection with re ct to the
i nspect i on SYBFEEIRTINE IR H}etcﬂ%"r‘”}feﬁ%qli’ﬁrﬁéﬁa Qgé’tgﬂcée l%fg‘f’%epﬁkt'%‘ffhu%ge%dg?%enet er, the
i mge processi,ng can be specified no ccurately..[0 . : In
nd L b, G PR s SPagt P erstiatal et it & hEbobisr g information.
I nvention | asu?‘ﬁa%g r%%{gucfaEaua{nﬁ iﬁq%%?cfipil:lal chgﬂ{:ér%jate{ fof P@dﬁ&ng the difference.
i 11 umi nati SR hage- pi ckup systenty f'or Sirtface I nspection |ncfud|ng a
l'i ghting dqﬁb for lighting an i nspection object, an inmage-pickup device
“for capturing the inspection object and an information processing devi ce,
-for use in perfong,RE.2f 4sPRYSF A QARIThEH thdpRMch FEBGE REQERESE Ng devi ce,
. wherein captured I mage data indicative of the captured i nage by the
- i mage- pi CKURcIARY iaCRast ¥ doridldisARGSh A CKEMafiR b @ buliet af ihadispation ebjedt a val i d
“image-pickup region in the captured i mage and i nage processing specifying
-data for spgeiskoting@ntihesd-Fege Ris@f erdmag:-piohipaievivetand e imegd-pickepd on t he
val i d i mage- pi ckup regi on are associ ated. Advantageous Effects of Invention
[ 0015] 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 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)



According to the present invention described above, in the side of the

I 1lum nation/image-pi ckup system for surface inspection, the valid

i mage- pi ckup region in the captured image and the i nmage processing contents
to be effected on the valid i mage-pi ckup region can be specified in
addition to the captured image data so as to be transmtted to the inmage
processi ng device. Therefore, the imge processing can be perforned in
accordance with a common programin the side of the image processing device
irrespective of the configuration of the illum nation/inage-pickup system
for surface inspection As a result, it becomes possible to pronote

general i zation Iandardl zation. of e | vice. Brief
Description of %&3 i%e] Processirig daHglﬁéuc g%]g&ﬁ%&%‘ié?% B%rslgdre%nt ire
schematic d|a anlof ' '

embodi ment "Bf° {1%15& &én F&‘f’r%\?/}gdﬁ @gﬁﬁ%{i EBHI :ﬁ%}{bﬁﬁa&&%ﬁ{ag‘% gm]g%ﬁsct I onal bl ock

di agr am of flopgugglgg%%g&wgrlg&@(ﬁ% glg%({gfgg dERce fo[“h%}ﬁﬁlg%ﬁi@p&ﬂb@dlbﬁar&n

[Fig. 3] Fig concept ua ram of data according to an

i nspection 191%@%1&11 el fo?%? wfERRSingRRtion §¥fbd anddn iffogmatibnipBocssincept ual
di agram of su ce prof| ata 1n the sanme enbodi nent.

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, valid image-pickup region data indicative of a valid image-pickup region in the

captured image and image processing specifying data for specifying the image

processing contents to be performed on the valid image-pickup region are associated.

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 s0 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
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[Fig. 5] Fig. 5is a flowchart showing a data setting routine in the sane
enbodi nent. [Fig. 6] Fig. 6 is a flow chart show ng an i mage-pi ckup device
adjusting routine in the sane enbodi nent. [Fig. 7] Fig. 7 is a flow
chart showing a lighting device adjusting routine in the sanme enbodi nent.
[Fig. 8 Fig. 8is a flowchart showing a conpensating routine in the sane
enbodi nment . [Fig. 9] Fig. 9 is a flow chart showi ng a determ ning
routine in the same enbodi nent. Description of Enbodi nents [0017]

One enbodi ment of the present invention is described below referring to the
dr awi ngs.

in the same embodiment.

[Fig. 3] Fig. 3 is a conceptual diagram of CAD data according to an inspection
object in the same embodiment.

[Fig. 4] Fig. 4 is 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
[0017]

One embodiment of the present invention is described below referring to the
drawings.
[0018]

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 supperting 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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[0018] As shown in Fig. 1, an illum nation/image-pickup system for
surface inspection 100 according to the present enbodi nent includes a
lighting device 2, an image-pi ckup device 3, robot arns 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 i mage-pi ckup of an inspection
object 1 while illumnnating the inspection object 1 froma plurality of
positions, so that a surface of a partial or entire portion of the

i nspection object 1 is inspected. Each of the parts will be described in

detail. [ O%g 1 while 111u%ﬂﬁtzlg]%@.l%§ds@&ngﬁ¥ ie& l%rtgx?ﬁgluraﬁtygoﬁpoﬁﬁoﬁs@ thad

~al though a spo -| um na one I's use is nof limted to
this, and rd, Q%at@i@?or%ﬁtu‘é%%oﬁ%Pﬁxe%ﬁe&ﬂbﬁ obiiaY @&lsp@&d, Bt (kIR0 a
halogen l'i ght nay e used as a |light source. [0020] The i mage- pi ckup

devi ce 3 | aadant edidaindd fdeal | ed FA (factory automatl on) use, utilizing a
l'ight receiving optical systemsuch as canmera lenses and a CCD or CMOS

sensor for [pgRi ving and sensing the |ight passed through the |ight
recei ving optical system [0021]

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 €tc. may be
used, and also a halogen light may be used as a light source.

[0020]

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,
amemory and an 1O 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 robot arnms 41 and 42 support the lighting device 2 and the image-pickup
device 3 and set the attitudes and positions thereof with, for exanple,
three degrees of freedom respectively (wherein the attitude and position
are synonynmous with "position” in the present invention), [0022] The
information processing device 5 is a so-called conputer including a CPU, a
menory and an 1/0 channel etc. and the CPU and peri pheral equi pnent thereof
are cooperated in accordance with a programstored in a nenory thereof so
as to performfunctioning as a data storage part 51, a data receipt part

52, a position adjusting part 53, an inage-pickup device control part 54, a
i ghti ng devi. Q t j . erm nation
part 57 a tigarE Rl Rl or By bEpRORF A QR anfoxe iR O T R

the infor iﬁgﬁg{ugﬂ%ggwsr ﬂsyg@&gﬁﬂe@i@g DR e b U Hh 9 Vial R po e

i ndependent or may be provided integrally with and annexed to

. the image- pi CKUPNERViGHedtioh of HEilluhfidtioRSinsR\WidRp ystéin tkiiacel t he physi cal
Vi ewpoi nt . xt, an operation of the illum nation/image-pi ckup

system f or is4pediRnaod FEPESdsaibed RNl doghiker dathekplaraionof ceh patt of thget her with
expl anati on of each part of the information processing device 5. [0023]

| n the dat anihmitRgPrieassingdbvict here is stored surface profile data

i ndicative of a surface profile of the inspection object 1. As shown in
Fig. 2, thqogsface 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 mninumunit, ndeduastdiagapet datherois somdsutfenrensefile Aetp éldﬁﬁau‘f’%‘%ra poi nts of
the quadrangle) and vector data indicative of surface directi nagagornal
direction tsorfadecrefile pithejnspactiogphiest 1t oAs sty Figé ”BBWBBGF\P@ﬁ%d shown in

Fig. 3. Moreover, surface aspect data _indjcatiyve of the surface aspects
t her eof mayingledes 8 st pelyeen data Iﬁdlﬁﬁé"eroééﬁéfé’ﬁ?w SHEt SqRiane 0 .goﬂ’ﬁgwé rface
AT T NI NGRS
| 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 éurface 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 ingpection object
region data.

[0025]



[ 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 determ ned by operator's input operation and so
forth. In specific, for exanple, the inspection object region determ ned by
t he i nput operation etc. nmentioned 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

i nspection object region data. [0025] In addition, paraneters
adjustable in relation to the image-pi ckup device 3, i.e., a distance (also

referred to as r.k .distance" e en r ri j.nt
i nspection objecpﬁ@ P%W%ﬁ%ﬁ%gﬂéﬁs éPSﬁ%ﬁﬂgég%&?%%ﬂgahﬁﬁﬁﬁﬁ%%gﬁbickup
angle, an i e- pj.ckup. scalin CtQr .. » oSerf® : term ned by
t he above ﬁﬁ@%ﬁwgﬁéwgﬁkgﬁﬁgﬁaggéﬁf%ﬁ%ﬁ?3?ﬁ§§§L%#§.C,&?%?%§§§#§|e, t he
paraneters.rel ated, t I - i Cl I 00N 14, B 1 nput
. operation et ?ggpghﬁggégééﬁﬁgggfggg §?§9§§%§?5§?%§§?b52g%n t hese
paraneters.are ‘ b Qcagte dRdindindby thOMHB6L input Furt her,
par anet ers @ggeué%lg%ﬁgalilng fécgﬁh%ia%%t?gg%ﬁgeﬁi ghting ydevi ce 2,p i.e., a
di stance of, Lheod ddRb gk, Ay ife6ifid, foPedabild, epatinerss rolajedas theegi on, an
illumnating I'tght angle, light quality (light emtting intensity and col or
of 1ight) ahagdsiciupldéticoadtbitandd ithe bt opamBordat.araderseddy thédatabove i nput
operation and so forth. In specific, for exanple, the paraneters related to
the 1ighti negcef it 62 sl théssipmanheteys rigtoied ruthe dpestatageparebt. are recei ved by
the data receipt part 52 and these paraneters are stored in the data
st orage par[00Z]. In this data storage part 51, various information
such as, e.g., canera |lens paraneters of the inage-pickup device 3 and data
accordi ng to depFixtief, phiasletireadiustabledn peletionde deyigBing dY1ek: odi tion to the
above paraneters. [0027 ] . , ) e e 1

distance of the lighting device 2 to the inspection object region, an illuminating light

angle, light quality (light emitting intensity and color of light) of the illuminating light
etc. are determined by the above input operation and so forth. In specific, for example,
the parameters related to the lighting device determined by the input operation etc. are
received by the data receipt part 52 and these parameters are stored in the data storage
part 51.

Tn 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 ete. 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

10



Thus, the data storage part 51 stores: (1) the surface profile data

i ndicative of the surface profile of the inspection object 1; (2) the

i nspection object region data indicative of the inspection object region;
(3) the position related information data indicative of the position and
attitude of the imge-pickup device 3 with respect to the inspection object
1, i.e., data indicative of the work distance and the i mge-pickup angle
speci fying these position and attitude; (4) inage-pickup condition data

i ndi cative of an 10 inmage-pickup condition determned in the side of the

i mge- pi ckup device 3, i.e., image-pickup scaling factor, aperture, camera

I ter, . th of field | ] i = ¢ isibilit
B e L e O R
e o IS LA 8 SRy oSBT L B

i nspecti on Qi regi L:he. | i gt HIBnRdtn B dsgebiGata indibRivk b ht
qual ity of a%i@g%f ] ﬁ?lﬁ:ﬁ%ﬁ%@ 1|tg tg gl%ég(].cs),h%llrtld so&f‘ﬂgrgt?ge [00.(1‘,213]l ngxt, as shown

-in Fig. 6, g\@nBash bdi@hiar helichABainktifghspeh fitheeseciitolianl @yrat € of the
prescri bed point (e.g., a center position) of the inspection object region

referring tigntidtedesies bAGE Ry Qthhce ofl Bledightiy delick D td the idpécion bbjeatge part 51.
[ 0029] Then,” the position adjusting part 53 outputs a control signal to be
suppl i ed t @egion, the angle of illuminating light, the light quality of the illuminating light etc., and

so forth.

[0028]

Next, as shown in Fig. 6, the position adjusting part 53 calculates the
coordinate of the prescribed point (e.g., a center position) of the inspection object region
referring to the surface profile data stored in 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 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 degrec).

[0030]
11



the robot arm42 so as to set the relative position and the attitude with
respect to the inspection object 1 of the imge-pickup device 3 in a manner
that, referring to the position related infornmation data stored in the data
storage part 51, an inage-pickup axis is coincident with the prescribed
poi nt, the distance fromthe prescribed point to the imge-pickup device 3
is coincident with the work distance indicative by the position rel ated
information data and that the angl e 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 pgint) and t i - pl £S Waled] ith the
i mage- pi ckup angP@ﬂFﬁafgg??@@Fk£?$ﬁ%&%§§ﬁ9ﬂ@%h%g%§€ggh?ﬁ%gsﬂgfygn dat a
(herein the; ' = Di LiShd 214604 Pesitdanhd Wiitdget he nor nal
di rection, %u‘gigﬂ%’%t‘i%gg?‘%@?@é‘?g‘%gﬁf 4%&]&5@%%3&;?}1& , B%'is shown in Fig. 7, the
_Posi tion agjstifg tQﬁ{etinstééctBHtogjé&Sl GF thONHiAL d6i@ Mk alrfenher thatpRfdntie to the
robot arm 41l so'as to sel the relative position and attitude with respect
to the inspgafeiiRf: PRinfhlinslaspbct HAE stoicdh tHR@ad@iorape part 51\ the distamer t hat
referring to the light ilTum nating aspect data stored in the data storage
part 51, tr&t\ﬁgegtw@cm?ﬁmaﬁme ngiemgrdetied? paiontes tiadistanes indighted ng devi ce
2 becones the distance indicated by the light illum nating aspect data and
that the i lyyune Hght ilmihdtigp bspeoiglae dné darts ifunsinatidndightragledecamgitee i ndi cat ed
by the light illum nating aspect data. [0031] Meanwhi | e, the
| i ghti ng dedllimematenngklingeated HBholight ihwnisatingasieet ¢ command signal to be
supplied to the lighting device 2 so that the light emtted fromthe
lighting dd003ld 2 is set to have a light quality and a light enmitting

intensity indicated by the light illumn tin? aspect dat%. FurthQ{, t he
i mage- pi ckup coniMesnwiile thedighting dsyjics contryl &t ey RHMTRTS PYHERY 0 be

lied to the i - pi ckup_ devi 3 h . ' - pi ek i i
et 1o hay e PPRGETRE A YU AGviFeL Fo et e BB T L N U ed byt he
i -pi ckup condi ti datg., [0Q32 . Next . S: ' [ , th
compentat | B RARES SEOMAVE b Eiraun iy e TR v AR TR By e, | 0°
dint, t d, i b I d ignf ti
Garh, the FSmEERER BORo TrOR: dscaseng RRR-bRal 2 BhEHsIT 0T (Cor e
0 Lhe dat 4 SLoLanG.RAR: sl TBe LipphleoSATRARSAIdASAREL Bsgmar e the

~cal cul ated § ge an up Captured i nage and conpensates

the par amtiﬁ[?ge-}siéﬁﬁ %@{c%rime%%awﬁl 5loB 13t RES ShaliAPEEOE Sda dperture ni m ze a
di f f erence ‘Obrarned y the conparison, i.e., conpensates the position

rel ated inﬁg&g&&ﬁg@mggh%¢1ﬁa@b@ggﬁﬁ@{&ﬁ@p condition data and the surface
profile data. [0033]

[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 m
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, i.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 the inspection object region or a peripheral region thereof
is conpensated or the like so as to be consistent. [0034] Then, the
determ ning part 57 refers to the data stored jn part 51
and specifies a {Faﬁpf"ag‘?’ FOMBPISRIRE R OSRTRAS %ﬁeicéll&gaé ?%‘ggﬁdg{a%g&i nspecti on
. in the captured i.ma using t rface =2 i L @R object 1,
t he work ditget %ﬂ&@y %ﬁ%e(?l %89 %lgéff(%ghnﬁkgﬁogﬁ gﬁg{ldﬁégﬁn%fg%@%f%%ﬁg?%%ﬁilti on and
the light i]ll,um natin { hdd.cat e tahGlue
_det er mi nat iS‘(%cn][1 aﬁaapgdn%etogr%ﬁ%gﬁégsﬁ{r%a%‘ie%gog?edﬂ%@%ﬂﬁgﬁsg?i;%rﬁneage- pi ckup
region datgghp }}ogﬁogf’eﬁa@edsihﬁg'rﬁﬁﬁm%fatm alv@R381 a camera lendSar@n&@aaditdtive met hod of
speci fying the‘valrd 1 mage-pi ckup region, the follow ng nethod can be
exenpl i fi e%?‘gfc@iras%,r@lleﬁs diftoieh binBh ik iflage-giekup oliitidrodatd io Borhpenkied,
peri phery of the captured inage is specified using the canmera |ens
par anet er Q4 #hér@ ishehusR shii op eizé PHAE alspection object Al the surfidce profild dakeer al
portion outside the visibility is simlarly renmoved by the solid angle of
Vi si bi | i ty.of eSiBispeftivh objeaniegion ot £ péripheral weibe theraéis compentaicn ot the likerr f ace
profile data that there is largely recessed into or protruded fromthe
i nspect i on solap ectic coegstan. from t he depth of field so that the region departs
fromthe depth of field, the region is excluded. Further, in the case where
it is deterf3dd that there is a region having surface directions different
| arger than a prescribed value in_the inspection ijeef region in view of
the surface prof Then, thedstepiningaertiSH aefassgp tedatasiosed ip irdaty Sl“g'ﬁﬁ”er%fted to the
regi on exceeds an adm ssibl e range and the  like, the corresponding region
i s excl uded! apf gresifiena valiimsge %rqg?“d’gl‘@r%"ﬁ@ogo’t eb‘gpfﬁ%ﬁgl}b f for the

i ti i N d t det 1 ni t 5% i fi th

bt i o, <GBEN 1BRET GHIETEE DRECTRICR S i Nl opieBtl R ok GiBREE L P51 Ne

: ion. Thep,.th lid i - pi ck i i:ndi: | lid
| mage. pi ckupt PueaitR g RRGFRR Pl GrRy SR o LB bRl Vol

Nor cover, e sRLRLT M BePRlhe RIHELEGR phliblS 131 B ierksi i, b dat 2

storage part™ es on I mage processing contents to be

per f or med iiﬁﬁgggi“?‘%?&%ﬁgfldm%éh%gﬁsﬁ%%ﬁéj ng devi ce based on the surface

profile of a nspection region, work distance, imge-pickup angle,
inage-pickqgoggndition, light illum nating aspect and inspection contents
according to scratch inspection or character identification etc. indicated
by the data so agst:aphefichenedotpetinend megaidinagesikngregpecthéyi ng data in

the data storage part 51.
' 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 o
exclude the peripheral region.  Also, the peripheral portion outside the visibility is
similarly removed by the solid angle of visibility. ~Also, for example, ifitis
determined based on the surface profile data that there is largely recessed into or
protruded from the inspection object region from the depth of field so that the region

departs from the depth of field, the region is excluded.  Further, in the case where it is

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

I3



[ 0037] The i mage processing contents nean inmage processing ki nds
such as, e.g., binarization, brightness adjustnent, extraction of color
conponents, contrast adjustnent, gamma correction, gray scaling, noise
removal , blurring and so forth. As the inage processing contents,

adj ust nent paraneters in each of the inmage processing nay be added in
addition to the inmage processing kinds. For exanple, in case of the

bi nari zation, a threshold value for dividing into binary becones the

adj ust mrent paraneter, and in case of the contrast adjustnent, a relational
expressi on between an i nput pixel value and an output pixel val ue becones
t he adj ust nent ..par t hergl o '{%? : o R j or
intensity gfes‘éntgelgfgllq‘?fnet{ﬁ 3 b objedtt ennﬁ{gll?gﬁofi mggﬁ%efpggfggg?t%éo contents

are deter mtt%;?gh&ah gtogﬁxkﬁﬁﬁ?iﬁ\hﬂﬁlat@@f&thé?eghﬁ%ixg@h&éhQﬁiﬁm faffe dndehd Mage

processing _ errifg to a corresponding table of inspection contents
[ image pregeshd &Qre&bdﬂﬁlﬁgpég?dﬂ iQEedlndeal oTIaM, therdgita WIREDIE Yet@tnddre bk i ke. For

»

exanple, in the case where the inspection content is scratch inspection,
the det er miyRpRGerrdf the Ffpddadi Sanlivhagdie Giakkedaunt ke deienaininpaait 6/ spesificee | mage
processi ngkind so as to determ ne the adjustnment paraneters such as a
threshol d vial dd@aiingtrBiisn &dchidpahesaskiad tdgonais tifcactid pnagkipicup repidnudi ng t he
surface aspect), image-pickup condition, light illumnating aspect and so
forth. |In atehtthovliddmagdemckup hegidr daghindiestivead thestahid imaggmickep meionds

adj ustment may be included in sone cases. Moyrreover, in the case where the
i nspect i on stooat ienlte dag stdvagegettdil. | denti fication, the binarization or
extraction of color conponents is selected as the image processing kind.
It is noted0@3¢ht the i nmage processing contents nmay be set by an operator's

i nput operation. [0039] .In addition, if the valid inmage-pickup

regi on can not ¢ verhibe dptgmaipiog part SHILes ¢ B AYA ?t‘)’feﬁén ﬁ‘r‘?%ﬁﬂgﬁ’f%) n
processi ng device 5 changes the positions. and attitude ofdth és%%ge-pickup

- device 3 am@rtohand PRERKIETHINCRE TR IMALE REPCEFINGSPRER [Re REFoTedng Mesider e "t o

cover the i ection obj.ect reqion by the.valigd i - Pi Legion

cont ai ned iqg%]{)eﬁ@a%%?ﬂ)%%ﬁg %Cﬁg’aﬁfgto t%?/%‘?@?oié’rlﬁglcﬁer g’ra ﬁ‘(lk ﬁjg%? lél‘?i nmage- pi ckup

at each posit.ion. An overl ap ampun . N t hes: i Ghael afdLCKUup

regi ons may BE-JEY ?hﬁlialrln%edm?%&é’?fgg%%neﬁé’ ["gg%%ﬁla&p Cgﬁdlﬂ@égl tég%tgﬁl?ﬂg& i mage

data thus sy bécn.egr}deigsp%&io%Qg%ﬂéﬂtgg@cbmi%Qcéaﬁzhme&i—oﬁbﬁ%a‘ﬁcﬁéﬁ ideR€fioadba d

o™

i mage- pi ckuppregl on-data e 1 mage processing specifying data by the
dat a etc. indicated by the data so as to be stored as the image processing specifying data in

the data storage part 51.

[0037]

The image processing contents mean image processing kinds such as, .g.,
binarization, brightness adjustment, extraction of color components, contrast adjustment,
gamma correction, gray scaling, hoise 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 infensity of a pixel).
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15 sending part 58 so as to be transmtted to the i mage processi ng device.
[ 0041] Meanwhi l e, in the i mge processing device, the remaining
portion other than the valid imge-pickup region in the received captured

i mage data is masked and the inmage in the valid i mage-pickup region is
subjected to i mage processing indicated by the inage processing specifying
data so as to output the inage on a screen or perforns 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 perfornmed. [0042] The present

enbodi nent &ﬁgiigured as descri bed above has a feature that a data
structure & e captured i nage data associated with valid inage-pickup

"region data and ngglfIseucﬂﬁrﬁg%alspgié&%i@c%ﬁéeﬂt}é?g%efk%%ﬁeﬁ,%h&%ﬁﬁdﬁﬂ1%%57” the side

of the illumnati nage stem surface inspection 100. [0043]

Thus, 0 Ui SidRetn bR L alhRRLARI AR g P dusioRng obl s | ace

i nspection e va -pi ckldp region In the captured i mage and the

| mage proceasi 0} Snab@pR8esGihh R estePBudl PRl e hivngey Mdakeip regi on
can be spegﬁihg%nﬁﬁﬂggdftf%nptosthé capﬁﬁreé ?nage data so as to be

transm ttegikbo Fdi@xifeen BeQeRSHePxhe Rp&ton dditenefsarmich inspedtivnghe processi ng
can be perfonned in accordance with a conmon programin the side of the

i mage procerehhiRinggdit 5¢ bhdicallypeeifies ehedfinariastionan feguage frocesonig kihd so
il lum nation/i mage-pi ckup system for surface inspection 100. As a result,
it becones apeasddtdthinettbe aleiméns pgemetealsicteasiashreshodt] walupral Sisimebassd of t he
i mge processing device. It is noted that the present invention is not
.limted t o ohiiee sifaceprefiodiicinding 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 5o as to be able o
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

15



[ 0044] For exanple, it is not always necessary to send the captured
~image data together with the valid inmage-pickup region data and the image
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 invention is usable is set, the present invention can be adapted to
any inspection equipnment so as to exert an equivalent effect. In addition,

the presentserigflive%trtiﬁgogggl}%%raﬂ RLFR tﬂ@in?agé%;@és@in@ld_@&i@e.etc- having a two

di mensi onal € as an inspection object.” I'n addrtion, the present
i nvention ﬁ@ﬁ&?e nodified within a range unless deviated fromthe essence
thereof. Industrial Applicability [0046] In the side of the

i1l um nati on/ i megRaRIEKUR 18yisla8sblbasssip BéacS the ReRih] portiot bkeadd d
i mage-pi ckup region in the captured i mage and the inmage processing contents

to be effegho@hiaimidSivdbirshioiRdie RiaNedRapteg dmageahtdiemssked pfid &d i n
addition to the captured image data so as to be transmtted to the inmage
processi Ny ighexd i the vhe iraigrmckub hexidningubjgtadde fsigegracassingdngieatdddtyned i n
accordance with a common programin the side of the i mage processi ng device
i rrespect i e iafagt p@cesing sppoifging data of astth euipht thedmageios /seieeier-nsiemly syst em
for surface inspection. As a result, it becones possible to pronote
gener al i zatdeermanatbnsin acadadcewith ta inspectins coneniinsrwe 648H4§ Bévi ce.
Ref erence Signs Li st [0047L _ oy re e

defermination 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
inspection 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 ingpection 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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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 I'lum nation/imge-pi ckup systemfor 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 conprises:

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

I nspection in the captured image using a surface profile of the inspection
obj ect, poibéi?n related information indicative of a relative position and
an attitud - the i mage-pi ckup device to the inspection object, an

i mage- pi ckup conglj Lk on.def €r5i ﬂ@%sin@cegsg%g%mth& bahrirbREegpidesup devi ce and
a light illum nating aspect appli'ed to the inspection object by the

_1ighting deyjeaRr @fih #le viBRMagt PRSI RRIdaR spaiiRiRegy mocsdngpediying ng i mage
processi ng contents to be performed on the valid image-pi ckup region, and
data at the same time, and it may be possible to add a common identification in advance
so as to be able to associate these pieces of data.
[0045]

Moreover, the lighting device and the image-pickup device are not necessarily
movable relative to the inspection object, and so long as the environment in which the
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 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.
Reference Signs List

0047}
17



a data sending part sending captured i mage data indicative of the captured
i mge, valid i mge-pickup region data indicative of the valid inmage-pickup
regi on and i mage processi ng specifying data for specifying i nage processing
contents to be perforned on the valid imge-pi ckup region to an i mge
processi ng devi ce. 2. The illum nation/image-pi ckup system for
surface inspection according to claiml1, wherein a relative position of at

| east one of the lighting device and the inage-pickup device to the

i nspection object is made variable, wherein the information processing
device further conprises: a data storage part storing surface
profile data indigati of . ; fd e ihdmBctiofspect i on obj ect,
position reIatedﬁgﬁT6%%%?%g%h§g$%§%ﬁgﬁggﬁﬁ&ghggg{héﬂﬁ%sition rel at ed
information, image- pispkiiBnepedi tion data indicative of the image-pickup
condition and light 1Tlumnating aspect data indicative of the |ight

i1lum nating aspect Ligfiflgdevice @ conpensating part calculating an inmage to
be captured fromthe position related information data, the surface profile
data and the i mage: phedeynclaprdiité on data stored in the data storage part,
and in the case where there is a difference between the cal cul ated i mage
and t he capt ur edsi.ngfermationpensaingdgvied | east any of the position rel ated
information data, surface profile data and inage-pi ckup condition data for
reduci ng the difference. 3. The illum nation/image-pi ckup system for
surface inspection according to claim1, wherein the position rel ated
information includes at | east a work distance that is a distance to a
surface of the inspection object intersecting an imge-pickup axis of the

i mage- pi ckup devi ce, wherein t he i mage- pi ckup condition includes at

| east one of a camera |lens paraneter that is a paraneter relating to a |l ens
of the inmage-pickup device, a depth of field and a field of view of the

i mge- pi ckup devi ce, and wherein the light illumnating aspect
i ncludes at |east an angle of an imge-pickup surface to an illum nating
i ght axis. '
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4. The illum nation/inage-pi ckup systemfor surface inspection according to
claim1, wherein contents of the surface inspection with respect to the
i nspection object are further included as the determ nati on paraneter.

CLAIMS

1. An illumination/image-pickup system for surface inspection including 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 comprises:

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 an image processing device.

2. The illumination/image-pickup system for surface inspection according to
claim 1, wherein a rclative 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 suface profile
of the inspection object, position related information data indiéative of the position

related information, image-pickup condition data indicative of the image-pickup
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condition and light illuminating aspect data indicative of the light illuminating aspect;

and

a compensating part calculating an image to be captgfed from the position

| related informatiqn data, the surface profile data and the image-pickup condition data
stored in the dét; storage part, and in the case v.lhcre'thcre is a.diﬂ’erence' between the
calculated image and the captured image, compensating at least any of the position
related information data, surface profile dafa and image-pickup condition data for

reducing the difference.

3. The illumination/image-pickup system for surface inspection according to
ciaim 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
rthat 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.
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