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;e3erlopV6TIlRdc 1 DES CRI PT1 O N- 5 MAR 2003 | MAGE PROCESSI NG

DEVI CE USI NG LI NE 5 Technical Field The present invention relates to
.an i mage prom\\ﬂﬁw m whi ch uses a line sensor, and nore specjfically
to an i mage g system for processing an i mge signal fe éW%hszth

use of a line 10+s®¥¥¥or so as to detect a defect of the pattern of a
printed circuit, thus exam ning the appearance of an object. Background Art
FIG 4 is a block diagramshow ng an i mage 15 processing system whi ch uses
a conventional line sensor, for processing an inmage signal fetched with use
of the line sensor, in order to detect a defect of the pattern of a printed
circuit, thus exam ning the appeabpance of Ran bbfrerto R0 That is, as shown
in FIG 4, an object 2 is placed on a conveying belt 1, and it is noved as
driven by a conveying notor 3. Further, an illum nation device 4, an
optical system5 and a |line sensor 6 are built as an integral 25 unit in an
X-Y stage 7. Wien the obMAGE PRPSEEGANEYPBVIGEaUBENEeLENF RBNSOBSst

position, the conveying notor 3 stops. Wen the _, 2 - 5 MAR 2003
object 2 reaches the test position, the X-Y stage 7 noves two

di mensional ly. Thus, the |ine sensor 6 noyes_relative to the object 2, and
the i mage Jignal within a predeterni h€8PB1Fa3tFighge is fetched in an i mage

processing unit 8 of mai n _central processing unit éCPU)_Q. Then, the
i mge signal is proce@gﬁdpﬁﬁs?ﬂg it Btb?Bcﬁgg?ﬁﬁsuﬁ t 28, *8A8®t hus a defect

h f f bj 2. ] d. 10 The apove-descr i bed
operation i o contirTaty TErHl WELE) Benct o CRerriaal [yeo HECKByenent
f the X-Y st i | Led. by. - . bei
nstruct ed by LRePRrpt o6, e Rl flaf PrReBIRER I SATLER 15 an | hmge
by the line Sensﬁ%oéké§i§9”%%0iﬁ59ebyi&n&iOfétéﬁéaa&iéHp@ééegff£°ﬂ1§e|i”e

sensor cl ock generator 11° re, in cohnection wth the relation between a

clock sigmal suppdheshr-tOothe tbN@€8EHE0s8 fop8EtHE 2R NPYEEBRL sPegd of the
X-Y stage 7, a size y per one pixel on a surface of an object 2 is

expressed by: y prited.c{d¢uibprehus r€piLseihis ehsi afpoirance ndgeani ck-up
el ement of the line sensor 6 and mrepresents a 25 magnification of the
optical system Sobfacthe other hand, the novenent speed v of the X-Y stage
is expressed by: - 5 MAR 2003 3 v =y/L ... (2) where L represents a line
rate (tinme) of the line Background Art
FIG. 4 is a block diagram showing an image
15 processing system which uses a conventional line
sensor, for processing an image signal fetched with use
of the line sensor, in order to detect a defect of the
pattern of a printed circuit, thus examining the
appearance of an object.
20 That is, as shown in FIG. 4, an object 2 is placed
on a conveying belt 1, and it is moved as driven by
a conveying motor 3.
Further, an illumination device 4, an optical
system 5 and a line sensor 6 are built as an integral
25 unit in an X-Y stage 7.

When the object 2 is conveyed to a predetermined

test position, the conveying motor 3 stops. When the
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sensar 6. The line rate L of the |ine sensor 6 is expressed 5 approxi mately
by: L =ca ... (3) where a represents the nunber of pixels of one line, and
.c represents the clock rate (tinme) of a pixel. 10 Fromthe above fornmnul as
(1), (2) and (3), the novement speed v of the X-Y stage 7 is é%bW%Eaa@ by:
v = (mx)/(ca) ... (4). Fromthe forrmula (4), when the magnification of the
optical system5 does not change, the clock rate of 15 a cl ock signal
supplied to the Iine sensor 6, and the novepent speed of the X-Y stage 7
are univocally determ ned. Under the circunstance, the applicant of the
present invention has found that it is necessary to 20 change the novenent
speed of the X-Yosiage 7 ASaddsd . chbefesbepsd Oekof at Endf xiheschgeky si gnal
supplied to the Iine sensor 6 is vari ed. at the clock rate of the
line sensor 6 hafowds i b ueneenoloidEL I ansfer speed of the image signal 25
to the image processing unit 8. Wien the i mage processing speed of the

i mage processing unitTBuss the Wihd sespect 6tmotvbe tedasiee speedHeof the

i mge signal, s 5 MAR 20D3 4 it is necessary to |ower the clock rate of
the |line sensor éb¥ecthat amé thanshage speegdabfwitiein nagersdghetrminedhe

i mge processing unit 8 is matched with the i mage processing speed of the

i mage processi ngtesittrdngs Herketohedesrabedmageverochestngcknibt @ of the
|l ine sensor 6 and the novenent speed of the X-Y stage 7 are univocally

rel ated, and the? chdie ¢¢nER2l cPheResaingiynthahgld) ?he Fooenehkespeed of
the X-Y stage 7 must be changed accordingly. 10 However, conventionally,
even if the cIockm?%$e56$n@hel$iBﬁog%ﬁ§%g %YiEh%hbﬂﬁé%,P¥ﬂ%eﬁ§%%ﬂEHPl§peed
of the X-Ystage has . never been_varied so as to satisfy the for a,(4).
Ther ot ore, i n r Hor CaRd RHEP oo (BT EEbCRN ST GRap Ui S0Pt 1 Hat SpiRetl Pobd
sensor 6 and the venent speed of the X--Y stage 7 do not satisfy the
above- descri bed QQE%E %%Ship, an i mage reproduced from an i nage signa

f et ched the line s 0 i - ' ed.o LAY
expanded?%%npressed iﬁﬂghébggggékﬁggggggig g%?%g?hogsagggﬁgggggg BXthFf

t he i mage proces$épg hsyCqrried out on the basis of such an inmage, there
may arise a problemof not being able to performan accurate inmage
processing, for exa”phéretB?egﬁﬁﬁéhl@?yeEBboﬂov§méﬁEeé§lESEYX2§ gaagked out
or an the other hand, no defect deteciion is carried out. As a solution to
such a problem ideceRb¥enié@nsy an-xSyMMRagde03chtietherque aetbeihg i mage
transfer speed to a low |l evel in advance in accordance wth the inage
processi ng speedipétihetedulge phecessnngpPundt 8; however this measure
creates a new problemof a test tine being 5 prolonged. D sclosure of the

| nvent i onlThe present Fiunubkati ohhbasibésg propbsedhingcensiinegat byntde t he
above-descri bed froblens of the conventional technique, and the object
thereof is to 10lpreveeesan ﬁnagecgnéﬁéééeﬁgbzygt@hpqhiéhgnééssappﬁhed
sensor capable of achieving an optinmal inmage fetching speed in accordance
with the i mage pfEeBsdi h§n eFFB?ﬁﬁnEéOFFnﬁQEGE?BEESé?ng speed) wit hout
havi ng an i mage di storted or, defocused. 15.lp order to. achi ve t he

above- descri bed objecﬁ?rﬁcc&PdFﬂ&“?Stéﬁnayﬁégttg? th aﬁFBQe%F WETEnt i on,

compr i 81 ng: 20 1 1 GRSt FSHPRRAREPPSER] it Hat FABCACEUFPRCE BN dakhB) ect
obj ect - a0 opt| caPvEDEREnRPaRe; BEoPhE KRE FRaBR o7 Phatis OPPRCETEN The
object on the |ipge,genspra GRYEHEA! oFRARASOLIECEDY! BY bRrbkbedi Bytion means
y = mx cee (1)
where x represents a size of an image pick-up
element of the line sensor 6 and m represents a
25 magnification of the optical system 5.

Oon the other hand, the movement speed v of the X-Y

stage is expressed by:



and the, opti.cal systemrelative to the object; - 5 MAR 20U3 6 inmage
processi ng neans for processing an inmage signal fromthe |Iine sensor; clock
-si gnal generating neans capabl e of changing the clock rate of the clock
signal supplied to the line 5 sensor; and controlling nmeargspaRrp@ontrolling
t he novenent speed of the novenent neans and the clock rate of the |iner
sensor such as to satisfy a relational forrmula: v = (nx)/(ca) 10 where m.
the magnification of the optical systemx .3the size of an inmaging el ement
of the line sensor, and a . the nunber of pixels on one line of the line 15
sensor, thereby adjusting the image signal transfer speed of the line
sensor to match the pgosegging speed of the image processing negng.(b@ t he
above-described invention (1), the novenent speed of the novenent neans and
the clock rate of theyROréinerepeasentare Contrphted supb)asstonsatigby a
relational formula: v = (nx)/(ca) where m. the magnification of the
optical system 2&eixxsortée size of an imaging elenent of the |Iine sensor,
and a . the nunber of pixels on one |line of the line ' ~ MAR 2003 7
sensor, thereby adjusThaeglihe ratgelLsofinahet tansfseenspeed bH§ éRkpréssed
sensor to match the processing speed of the inage processing neans. Thus,

t he i mage ¥ et chi ¥ppspedmataly bey opti m zed, and the distortion or 5

def ocusi ng of the imge can be avoi ded. According to another aspect of the
present invention, thgrﬁ 8 provided an i mage processing system¢2) (3)
according to the above (1), characterized in that: the controlling neans
changes the clock rat® éE% 3T PPrERBNFFnEhecRuBPeEUeh B3XELSSREi CR9 a

rel ational for a. v = %nx)/écag in accordance with a chan?e Ln at |east
one of the movenkHt®spRRY § ) ERFETHRE FrobRRent OPE Rt antt e Hﬁgn?fication
(m of the optic i System According to still another aspect of the present
15 invention, there"Ts provided an i mage processing system (3) according to

t he abov 1), charac | Z [ t, n I 1] nean hapges at

| east ongigf)the nnve%gé §§%e§b§€? g?gﬁﬁﬁggniigénkggegﬂg iﬁﬁ'tﬂ@e

magni fi cation I S Ueh 20.sat rel ationa
fo?rr:JI :a: vI = (§n< ?\?%%%#?n%%%%?%aﬁ%e{@mgl%ug %ﬁéa%%?l%t%%eﬁ%%% r%é I(c) of
the line sensor. Accopdingmkp/ethl! another aspect of the present .
invention, there is provided an i nage processing system 25 (4) according to

the above (1), charactesinzetei fothala {be, ChREK §h§nﬁaﬂﬂﬂﬂﬁéaﬁi6ﬂ ggans is

controlled by the main central processing unit (CPU) i ch includes -5
MAR 2003 the optical system 5 does not change, the clock rate of
15 a clock signal supplied to the line sensor 6, and the

movement speed of the X-Y stage 7 are univocally
determined.
Under the circumstance, the applicant of the
present invention has found that it is necessary to
20 change the movement speed of the X-Y stage 7 as well,
when the clock rate of the clock signal supplied to the
line sensor 6 is varied.
That is, the clock rate of the line sensor 6 has
an influence on the transfer speed of the image signal
25 to the image processing unit 8. When the image
processing speed of the image processing unit 8 is low

with respect to the transfer speed of the image signal,



8 the image processing nmeans. In the inventions of the above descri bed
aspects, the clock rate of the liner sensor is control edyy the
controlling neans in relation to the processing spee % t he i mage
processi ng neans or the novenent speed of the novenent neans, and therefore
the clock rate of the |liner sensor can be optim zed. According to stil

anot her aspect of the present invention, there is provided an inmage
processi ng system 10 (5) according to the above (1), characterized in that:
the cl ock signal generating neans i& controlled by the controller of the
novenment neans. According to still another aspect oghéhelb?esent i nvention,
there is provided an i mage processi ng sys&eqbtb Pé) accordlqﬁxnp any one of
t he above (1), (4) and (5), char (@ﬁﬂ|Q&ﬁf| n that; nput ports of
a plurality of bits, \A@gc{)ocb?‘ﬁ‘eespond to anabte’f— %ut put ports of a
plurality Ofé% 8ceaps ssi gned _tQgfes &Pock signal genef ?ing 20 neans,

and a |inétsefisor cloc Sengven 5r i's use . A5 for sup&.glmg a clock
signal to the Ling %%ﬁ%or on th§ bﬁsts of the claq SsegeE ron signal from
the paral |l &f %utput por§§002§5%5 ordi ng t; Qagel BF Snother of the
present i nvent,gh i's proyj ded ¥ i rrage pr oclesgmg gst em (7)
accordi ng t'¢¥ the above 5§ 609 P2 act eri zed tﬂethh Rs Q@é t he
paral | el out, ghepgﬁPg are assi egawboﬂﬁé mai n ce@teab ﬁr cessi uni t
(CPY) including the image d& ssmg rrearpé,e_.~,geh3éi aral l el ﬂgdgrrﬁg‘ﬁs are
assigned to the cBeEk'5 S|gnal ggn@m@@? g neans, apg anel D rate pattern
whi ch gorresponds to g cb endcFock sel ckmgmeﬁﬁ§?ruct|on %g%nahes f a
plurality of qkss nsnlttedé.égaﬂ bet ween t out put ports
and the paraﬂl |npug prysfe S selectg dlﬁfAE%ordlng to still another
aspect of the QéesehY |nvent|o ehbeﬁe S provided an inmage proces%Hpg
system (8) accord ﬂ‘# th@ea ove (6), characterlzed||1t{§§ t#e® novenent
means i ncl udesy& ol 'l er drly @1ﬁﬂd controll ed bytbﬁe U 15 t?
paral | el out put portsqggracﬁaﬁsn1tt HA, cleyeR electlo b@ﬁtpﬁc I on
signal s of sai q,epm:a& ity of b den assi gned t;&b n roller; ttgﬁhe
paral | el input portsﬁé éveéce vVing the § 88K wef ection ins 5ﬂ£$ﬁ$n signal s
of said plurality of “20 bits, a%e;as§ba d to thegel egk t8i gnal generating
means; anf a cl ock r.at m@@@ 8Fn whi ch ¢ A aFaTds to each of clock
selectlon |nstrudﬁ?&h 5|gnals anéN?ﬂlREiity of bits, transnltted&recelved
bet ween the parallelsgggpu gignd

T
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25 ports and the parallel input ports, is selected. According to stil

anot her aspect of the present invention, there is provided an inmage
.processing system - 5 MAR 2003 to (9) according to any one of the above
(6) to (8), characterized in that: the clock selection instnqp%%ﬁn @L?nal
is sent to the parallel output ports of said plurality of bits £40 a
predeter m ned nunber of transistors provided in the nain CPU According to
still another aspect of the present inventdgon, there is provided an inmage
processi ng system (10) according to the above (6), characterized in that:
10 a predeterm ned nunber of photo-couplers provided in the |ine sensor

cl ock generator gﬂng t r f i
plurality of bi t%&aﬁl %%QSI\/A%%B%% 1%%%1&9%% géﬁj%?éé)@a%i és)u})?)‘?i lzel((ajw]?]r'om

t he phot o- coupl ef a\’d@ar{@épﬁﬁéd@o@dﬁ%ééivﬁiﬁht%é hendddeps60895inHr i ef

Description of the Drawings FIG 1 is a bl ock diagram show ng the structure
of 5 an i mage prosassicl Systam s oprst dgs 10g tieif i 8 sthenbedt renisof the
present invention; FIG 2 is a circuit diagramshowi ng how the main CPU and
the |ine sensor namkrgassateas shoaw probldén df as etestinetmedbébngach
other; 10 FIG 3 is a block diagramshowi ng the structure of an inmage
processi ng syst egmabwogeling to the second enbodi ment of the present
invention; and FIG 4 is a block diagramshowi ng the structure of an inage
processi ng system accordi ng toPidelesuggneéntheninveathanque. Best Mode for
Carrying out the Invention Enbodi ments of the present invention wll now be
described with referche Poeaeebnpavi§RRgoqr B ngeen| RrepegedeiBodi ment s,

| i ke el ements are depoted py 20 the sanme reference nunerals to coryespond
to each ot her. (¢9?%¥d?ﬁﬁﬁkﬁ?mﬁé)t¢$ngQV?Ed%S%FbE%ddPﬁ@Pgﬁm§thjFbethe
basic structure of the first enbodinent of .the present 25 inventiop. That
is, as shown in ???Yeﬂfl%ﬁa%b?%ﬁ%nﬁﬁu?o %%de§%ﬁ1ﬂ%a?c5u€ﬁe5§°§ b?iﬁ?
circuit is,placed on., -.5 MAR 2003 12 a.conveyer belt 21 by a
conveyin tor Qﬁfvﬁg?i%% %%%%%rpﬁ%c%%%k%gu%ygﬁe? % c%fugggug?gggeof t he
object 22, an il 1 DAt i i i 1. nat e u B bj ect
22, and an optié% §§§t%%§3§f% ?gr%éh%%gyﬁﬁngé %?E?ﬁ%fsaﬁ$g§e?%F&tEggobject

22 on the line 5&;![9&&5 20 @éc@r@w@@t@wﬁn@ﬁenﬁ@a&éig%wasiﬁge_ i |l umnating
device 24, the optical system 25 and the |line sensor 26 are built in the

X-Y stage 27 as garistReidd Uhhdge apfotysihfespabll ewsvhbacenatinge 10
obj ect 22 can be scanned. The main CPU 29 is designed to control the system
inits entirety,amniimade odiptbstad onsdefiotusadof
15 In order to achieve the above-described object,
according to an aspect of the present invention, there
is provided:
(1) An image processing system characterized by
comprising:
20 illumination means for illuminating a surface of
an object to be examined;
a line sensor for picking up an image of the
surface of the object;
an optical system for imaging the image of the
25 surface of the object on the line sensor;

movement means for moving the illumination means

and the optical system relative to the object;



O\ OFF control of the conveying notor 23, a speed or acceleration with
respect to the X-Y stage controller 15 30, and novenent thereof. Further,
the main CPU 29 outputs a clock selection instruction signal to the line
sensor clock generator 31. The |line sensor clock generator 31 cHapgeiud
clock 20 signal in accordance with the clock selection instruction signal
fromthe main CPU 29, and outputs the clock signal to the |Iine sensor 26.
The i mage signal obtained by the line sensgr 26 is fetched in the inage
processing unit 28 built in 25 the main CPU 29, where the signal is
processed. Then, the processed imge signal is subjected to the detection
of a defect on the Suilf@%@ Bfotbes ORjefbard foP pRodB83iAd andikagkhe
judgnment as to whether the object is good or no good. In fhe firs?
enbodi ment havi ngidreel atwome-tlescribedseigaei ure, when the object 22 pl aced
on the conveyer 5 belt 21 is conveyed to a predeterm ned test position, the
conveyi ng notor 23 ischooppeignditeenéhatObgental? cepabbs dbhechasying
position, the speed instruction and novenent instruction are outputted to
the X-Y stage corie otlegk 3ate oof thke nelock 0s BRUaROsuppl bedotdabibe hité t he
test pattern exam nation on the basis of the test area of the object 22,
assi gned i advaiRSHi tL main CPU 29. At the sane time, the main CPU 29
outputs a clock selection instruction signal corresponding to the speed 15
instructed to the X- YCQRbERlEhe (BeaRs B80rcoptEpliirg thetmevempstsensor
cl ock generator 31. {4%% is acircuit diagramshow ng how the pain CPU

| H%G%HE?%

and the |ine serSRf¥e RBTOS RGNS P Ehe Gl eckohdkt el theeach
other, and it iliustrates 20 a qgrd re struc{ure i n, which f | ock

sel ection instruction T gnal §% u?%ﬁ,?‘? P he? | FREAEERRD g?B’B‘Rla‘
generator 31 fromthe, nai As shown in FIG 2, 3-bit parallel

out put ports 41 are g%sig e%¥%%g%he main CPU 29. 25 Further, 3-bit parallel

i nput porigs 42 correspepgding to the parallel output ports 41 are assigned
to the line sensor clock generator 31. - 5 MAR 2003 14 In this case,

cl ock selection instrct i ofle shagal #idke:dh a8 M AL edptochliicapaiahl el out put
ports 41 fromthree transistors 43 provided in the main CPU 29. On the

other hand, in the |i%e; sems0si£éd 06K &n 0ENLEhE" e Bdmehbr 88 phot pigeupl ers
44 are connected to the respective parallel input ports 42.
sensor, and
a : the number of pixels on one line of the line
15 sensor, thereby adjusting the image signal transfer
speed of the line sensor to match the processing speed
of the image processing means.
In the above-described invention (1), the movement
speed of the movement means and the clock rate of the
20 liner sensor are controlled such as to satisfy a
relational formula:
v = (mx)/(ca)
where
m : the magnification of the optical system
25 X : the size of an imaging element of the line

sensor, and

a : the number of pixels on one line of the line



To each, of the photo-couplers 44, an anplifier 45 is connected, and cl ock
signals are outputted via the anplifiers 45 to the line sensor 26 shown in
-‘FIG 1. 10 Wth the above-described structure, a clock rate patterns of 8
(=23) different versions. Thus, when the |line sensor clock gen%rétor 31

sel ects clock signals of such an 8 different versions that can’s#® 280p t he
rel ati onship represented by the above fornmula (4) in 15 accordance with the
novenent speed of the X-Y stage 27, the impge signal transfer speed can be
changed. In this manner, the line sensor clock generator 31 outputs a clock
signal corresponding to a clock rate pattern selected on the basis of a
clock selection 2énsbgpathérepyt 85 ABL InGPLhE%inkget B&€ghhNetE8ASEE26. At
the sane tinme, the X-Y stage controller 30 outputs a drive signal for
nmovi ng the stagespyednofnsheutind aensor 8b maspredhenprbuekednly sbhednai n
CPU 29, to the X-Y stage 27. 25 As the X-Y stage 27 noves, the |ine sensor
26 nmoves rel ati veftohe hemape epro@@ssand meangs. si phaks whehiimagedesired test
range of the object 22 are ' 5 MAR ~p~> 15 fetched in a |ine-by-line
manner in the inbgechingespeag cantbegopTheiredgeapdotbssidagtanitiongor
carries out an inmage processing each tine the inmage signals within a
desired 5 test raffeCOFiRGeObbfRet in2ggreanebenadoidad. t hus the detection
of a defect on the surface of the object 22 is carried out. In a series of
i mage processi ng oper AFFBREIBEsEP BEALRBEVASPRAENCENERE RTGSERE nunber of
defects 10 are detected on %Ee surface of .the object 22, it is considered

that the tine reta/FREPBr PRETEmafePprBieedi A8 %Waaec@FPﬁFﬁszP@asﬂﬁFPmbe
| to th wh t | d ts. ,If hi
done T or thie 1ot cEreO8asBEClERE, BSVE T, | ERRRACEEE Shal Loy Sharar | °
speed becomes hi gher {han EH@rBTT?ﬁ pﬁggﬁﬁskﬂgngggeghﬁfc&%%kig%%% (c
processing unit 28, réstl frAg TR That "SONE Sreascsf tan Fmege Eamiot “Be

appropriaigly pr8§e§§§d%iﬁé LbhSofas8ent he igggfyf§9a5§&§a£98ngﬁeed 20
r at"lo

instruction output to the X-Y stage controlle wer than before. At

the sane tine, af§£@@3a§e$e£t¥@£)$ksa?liﬁOAééépeaﬂaagwiehtaecﬁhﬁgg Kate
which is determned fromthe fornmula (4) univocally wth respect "to the 25

speed of the X-Yastages®TonéSopUtRyt hedeh®nthgpbiéne (6§nser tEkogkvanaatat or
31, and the clock rate of the clock signal supplied to the |line sensor 26
is varied - 5 WHhR083d16hsuabigasficasadbhs{y)tbe thenupai€d). systen.
According to still another aspect of the present
15 invention, there is provided an image processing system
(3) according to the above (1), characterized in that:
the controlling means changes at least one of the
movement speed (v) of the movement means and the
magnification (m) of the optical system such as to
20 satisfy a relational formula: v = (mx)/(ca) in
accordance with a change in the clock rate (c) of the
line sensor.
According to still another aspect of the present
invention, there is provided an image processing system
25 (4) according to the above (1), characterized in that:

the clock signal generating means is controlled by

the main central processing unit (CPU) which includes



wi th the above-described structure, when the novenent speed of the X-Y
stage 27 is changed, the clock rate of the line sensor 26 is automatically
-5 changed such as to satisfy the fornmula (4). Therefore, the transfer speed
of images can be adjusted w thout having a fetched i mage being distorted or
def ocused. As descri bed above, according to the first enbodi meni MARhZ0I nage
signal transfer speed can be 10 adjusted to match with the imge processing
speed of the inage processing unit 28 withgut distorting or defocusing an

i mge, and therefore, the optimal inmage fetching speed which is in -
accordance wth the i mage processing speed can be achieved w t hout

significantly 15tdeciaagengrbbeskesly meeed., |t should be noted that in the
first enbodinent, the clock rate of the clock signal supplied to the line

sensor 26 is detern nag Whieh inGeRedlonls0 dfhe haD Wi qeRred g et ts St age
27 such as to satisfy the 20 forrmula (4); however alternatively, the

nmovenent speed okthehel¥c¥ shage o7 tirey lheetesengored swicdh tresfed Hyo dhe
clock rate such as to satisfy the formula (4). In this case, it suffices if
the cl ock sel ect controedflingt meansi gnalreilatdonpttot ethel pamckss inr spg&d 29 to
25 the line sensor clock generator 31 so as to be able to select a clock

si gnal whi Eh mat efie$hgi tthagee preags sdingnake ansawst dhes pevenendr speed meHye
processi ng speed. - 5 MAR 2003 17 (Second Enbodinment) FIG 3 is a bl ock
di agr am show ng Fﬁé BRYeEests Neplfe oR%: Khesedong &msodilosi rofte Inf prhdsent
invention. 5 Thah as shown in FIG 3, the second enbodi ment is
different from t R&DEEr SENSRE GﬁPben°Pﬁém&§§Qct of how a clock sel ection

econd enbod ment, & CLSPE Rl G 10 AROFARE IOP g A RARSTTne
| ock t from.t CPU 29a hut f th

XV Stage controrrartsdst ribPEFoRe Byoy @esa& E&agsupmce%ﬁeﬁgg f&z" )

DR LR ARE - e o o R e LS T C'Ock

sel ection Instructi'on si are outputted ara orts

41 to the like sensor g %IogthQn%r§5%%e§é% eeéﬁm% ﬁﬁﬁﬁﬁg gp@ﬂg{ an(¥ﬂ§§eit

becones necessary to lower the tr transferrlng

fromthe line seaﬁgrcggtggqlgrsbqlkgg hg@gﬁ@ngomgg%g di scussed in the first
enbodi nent, the main CPU 29a sets the speed instruction to be outputted to

the X-Y stage control heico@dnigowey sithan hefdher ERgpect RE Xhé Pradient
controller 30a outputs a drive 25 signal to the X-Y stage 27 on the basis
of its original fiawehidon,Athelre samprovidedt ha Xm¥get agecessting |ssrs ta
15 (6) according to any one of the above (1), (4) and (5),
characterized in that:
parallel input ports of a plurality of bits, which
correspond to parallel output ports of a plurality of
bits, are assigned to the clock signal generating
20 means, and
a line sensor clock generator is used as means for
supplying a clock signal to the line sensor, on the
basis of the clock selection signal from the parallel
output ports.
25 According to still another aspect of the present

invention, there is provided an image processing system

(7) according to the above (6), characterized in that:



5 MAR 2003 18 outputs a clock selection instruction signal, and outputs a
cl ock sel ection signal corresponding to the clock rate which is determ ned
fromthe fornmula (4) univocally with respect to the speed of the X-Y 5
stage 27, to the line sensor clock generator 31. According tostpg ggrond
enbodi nent, the optimal inmage fetching speed which is in accordance with
the i mage processi ng speed can be achieved w thout distorting or defocusing
an image or without 10 significantly decreasing the test speed, as in the
case of the first enbodinent. Particularly, in the second enbodi nent, the
X-Y stage controller 30a outputs a clock selection instruction signal to
the line sensor clocktpenpaatdlelSodtpuangother eter askhgnepeed ehet iR ik Y
stage 30a and the clock rate of the |1 ne sensor 26 can be varied only by
outputting the speetdrabspracessingouhbe KeMUst bgelaabhgother iR@ge
Therefore, according to the second enbodi nent, the 20 optinmal inage
f et chi ng speed whiFeohessing meansdance with the i nage processing speed can
be set nore easily than in the case of the first enbodi ment. The present
invention is not |inithd parehdeibonputieportBedrenbsdignrts tobthec af ook
renodel ed into 25 various versions. In the case where an object lens of a
di fferent ﬁagnlf?éSPP%ngﬁgeEGFFPglﬁe?ﬁéroﬁﬁﬁcal system it - 5 MAR 2003
19 becones necessary to change the nopvenent speed of the X-Y stage_ 27 for
the reason that the r&tFo°68t hBER Pﬁ&tﬁéPtWBéFhaﬁerﬁ8?998H§aF°dF%€@tP@ns of
the i mage does n

| ens gs.varied.dg%of ggggtaﬂgr£n§%£8ﬁgagﬁ%%iggéégd08;atgiuya¢e§%gég g? i's
preforable that oh ﬁ?&%%%n%ﬂ SPBLELS R e nehuhdl B PRERTYE Rl ehhe”
sensor 26 10 shog§9t$ HATLR 80-as1Le §§¢h§fgo£@s 25aLLoRSPLR . T epresent ed

by the fornula ( ner an effect*srmlarto

enbodi nen{ycan be Obtﬁbeggdlhb EBOEkQI?eaHQEﬁgr eggabf'@h%h rbisedl_and
second enbodi nent, the illum nating device 24, 15 opti cal sten125 and

the line sensor Zﬁvéﬁe;BH;|£hQ£etB§ graviaégea37lma?é Epaeesgehatsygtbﬁ the
obj ect 22; however it is alternatively possible that the object 227is

mount ed on the X¢¥)saagerdinyotbethovebovel at) yetNarkdcbhekedt ha €haek
selection instruction signal to 20 the |line sensor clock generator 31 may

be outputted using a geremalremeatcomernni datiodesntecbaceoilelr dxiR8A32C or
GP-1B. As described above, according to the present invention, a clock
signal is deternmnédcontrel dedoby28hei €RUt he novenent speed of the novenent
nmeans, the magni fication of the optical systemand the processing
15 the parallel output ports for transmitting the
clock selection instruction signals of said plurality
of bits, are assigned to the controller;
the parallel input ports for receiving the clock
selection instruction signals of said plurality of
20 bits, are assigned to the clock signal generating
means; and
a clock rate pattern which corresponds to each of
clock selection instruction signals of a plurality of
bits, transmitted/received between the parallel output
25 ports and the parallel input ports, is selected.

According to still another aspect of the present

invention, there is provided an image processing system



speed of the inmage processing neans, and supplied to " 5 MAR 2003 20 the
line sensor. In this nmanner, the optiml inage fetching speed which is in
.accordance with the i mage processi ng speed can be achieved, thus making it
possible to avoid the distortion or defocusing of the 5 inage Further
according to the present invention, the image processing nean§ NAR 28 M3%i ng
nmeans which relates to the clock signal generating neans in a nutual
manner, controls the clock signal generatimg neans, thus naking 10 it
possible to supply an optimal clock signal to the |line sensor. Therefore,
according to the present invention, the conventional problemcan be solved,
and it is possible)tacepspaing s aﬁyg@n@rggegﬁéngb§y§teg)mebchgy es a line
15 sensor capabl e of achieving an optiml image fetching speed ichisin
accordance w th ¢heradegeips@cessthgeeapability (inmge processing speed)

wi t hout distorting or defocusing the image. S MAR 2003 21 CL Al MS 1.
An i mage processi ng sykteolobRraelectied hyseouptisnhngighhludenaktnanteeans
for illumnating a surface of 5 an object to be exam ned; a |line sensor for
pi cking up an intlge parahkeluofitpetoporhe objseid phunplmtmloﬁybtésrfor

i magi ng the i mage of the surface of the object on the |ine sensor; 10
novenent n®ans fﬁromnarpge@ﬁeermiuﬁﬁne@mbﬁrneéntranalshereppr@ardgyseenr
relative to the object; 8e processi ng neans for processing an i nmge
signal fromthe Fhﬁemée%s%? cl ock signal generating means capabl e of

changing 15 the clock_rate of the clo lied to he l'i ne ensor
and gon?rolllng nmeans® FSPréeﬁﬁrBPIFﬁ@iﬁh gﬁgﬁ EB§ﬁEe8f FRenBrRSES,

means and t he clock rate Eﬁge | i ner senégr as to sati

rel ational fornmuf3’e2 lQnL YT (t8) PhiREr ?ntﬁ%aﬁﬁgBF?Fggfﬁéﬁ SVSFﬁ@
opti cal SySte"]Xf10$h§c§b%§1§% 24 £F39589¥8|ﬁ ntcRLrLQ@eLEQ?HSEHSQBathd

25 a . the nunbe I Xe one [i he Sensor

adj usting, g he '”age SEQB§EdEEQP@EEﬁ§ gg@g 82 oPSP kBecﬁﬁgigEs r%@&%@dthe

processrng speed € | magé processi ng neans.

2. An inmage processipg §¥ﬁéEEER§89r9188kt8eﬁé§é€b§ aEQaééﬁhﬁEtéédtb”thQat

the controlling nmeans changes the clock rate (c) th i ne sensor such
as to satisfy a pglatienabufphupdity cf(%lé(ﬁ@ﬁrhmlﬁfi(:@fdﬁﬂﬁ@ wahll a
change in at |east one of the novenent speed (v) of the movement means and
the magnification (n) of the optical system 3. An inage processing system
10 according to claim1, characterized in that: the controlling neans
changes at | east one of the novenent speed (v) of the novenent neans and
the magnification (m of the optical systemsuch as to satisfy a relationa
formula: v = (nx)/(ca) in accordance wth 15 a change in the clock rate (c)
of the line sensor. 4. An inmage processing system



according to claim1, characterized in that: the clock signal generating
nmeans is controlled by the main central processing unit (CPU which

-incl udes the inage 20 processing nmeans. 5. An inmge processing system
according to claim1, characterized in that: the clock signal_gfgﬁﬁiﬁmng
means is controlled by the controller of the novenent neans. 2 . An i mage
processi ng system according to any one of clains 1, 4 and 5, characterized
in that: t ' 5 MAR 2pp3 23 parallel inpyt ports of a plurality of bits,
whi ch correspond to parallel output ports of a plurality of bits, are
assigned to the clock signal generating neans, and 5 a line sensor clock
generator is used as 5§§§§S£9§n§ygpsyéngu ?i@&kfﬁbﬁnéhengFQS—Ebﬁ 18ggsor,

on the basis of the clo el ection signa romthe para out put ports.

7. An image processi PdksdSt Bre IEnBrLol ehHoed Orwd ai M. sehgbact erized in
that: the parallel output ports are assigned to the main central processing

unit (CPU) including the inBgeepr peessipgibrans, thBeppawahkel input ports
are assigned to the clock 15 signal generating neans, and a clock rate
pattern whi ch correspbnds 1oigashbdbck| dt&gseheshowingnsheustrootargnalfs of
a plurality of bits, transmtted/received between the parallel output ports
and the pdrallelannpurgeoprecessinegl sxseen 20c@rdimgi pageh@rHLessi ng system
according to claim®6, characterized in that: the novenent neans includes a
control | er driveembedinemnt rof | te prepenthinveneioaral | el output ports for
transmtting the 25 clock selection instruction signals of said plurality
of bits, are assignedft®-thel8ontFdrfeit @hQGEQmaﬁg@VlPﬁphPWpBF?smﬁéP

recei ving the cl ock é ~ 1 ~ 5 MAR 2003 €4 sel ection instruction_signals
of said pluralit§FOrapfikhe o} ENesSPRRRE FePFheIRBEREQT gRRPWHehBRr BEFngl

means; and a clock rate attgrn whi ch corresponds to each of 5 clock
sel ection instru%¥?o$°%?€%5? B QM WPEPEYY of bits, transmitted/received

ol octed. 16 "an i mget brocestiny EfeP SR BB nforsPininBnEt BpckRue et

selected.” 9. An image p Sing Syste Ms 6 to

8, characterizedaﬁniéggégé%écéggégé3§%T§g$eg%égg?lﬁgt{gc££8nsé&ggggtis sent

to the parallel output S O ural i ts froma pre erm ned

nunber of transighQsg; REQYi J8d-h8 LhesaRL Ni (Fdht 450 10an4n i mMage processing
system according to cTa|n16, characterized in t%at:
FIG. 4 is a block diagram showing the structure of
an image processing system according to the
15 conventional technique.
Best Mode for Carrying out the Invention
Embodiments of the present invention will now be
described with reference to accompanying drawings.
In these embodiments, like elements are denoted by
20 the same reference numerals to correspond to each
other.
(First Embodiment)
FIG. 1 is a block diagram showing the basic
structure of the first embodiment of the present
25 invention.

That is, as shown in FIG. 1, an object 22 to

be examined, such as a print circuit is placed on



a predetermned nunber of photo-couplers provided in the |line sensor clock
generator are connected to the parallel output ports of said plurality of
-bits, and 20 clock signals are supplied fromthe photo-couplers via
respective anplifiers to the |ine sensor.
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88(9]9999999 L__aqq Qe line sensor 26 are built in the Y stage 27 as
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25 the main CPU 29, where the signal is processed.
Then, the processed image signal is subjected to the

detection of a defect on the surface of the object 22
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no good.
In the first embodiment having the above-described
structure, when the object 22 placed on the conveyer
5 belt 21 is conveyed to a predetermined test position,
the conveying motor 23 is stopped.
After the object 22 reaches the test position,
the speed instruction and movement instruction are
outputted to the X-Y stage controller 30 from the main
10 CPU 29, in accordance with the test pattern examination
on the basis of the test area of the object 22,
assigned in advance by the main CPU 29.
At the same time, the main CPU 29 outputs a clock
selection instruction signal corresponding to the speed
15 instructed to the X-Y stage controller 30 is outputted
to the line sensor clock generator 31.
FIG. 2 is a circuit diagram showing how the main
CPU and the line sensor clock generator shown in FIG. 1
are connected to each other, and it illustrates
20 a hardware structure in which a clock selection
instruction signal is outputted to the line sensor
clock generator 31 from the main CPU 29.
As shown in FIG. 2, 3-bit parallel output ports 41
are assigned to the main CPU 29.
25 Further, 3-bit parallel input ports 42
corresponding to the parallel output ports 41 are

assigned to the line sensor clock generator 31.
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are transmitted to the parallel output ports 41 from
three transistors 43 provided in the main CPU 29.
On the other hand, in the line sensor clock
5 generator 31, three photo-couplers 44 are connected to
the respective parallel input ports 42.

To each of the photo-couplers 44, an amplifier 45
is connected, and clock signals are outputted via the
amplifiers 45 to the line sensor 26 shown in FIG. 1.

10 With the above-described structure, a clock rate
patterns of 8 (=23) different versions. Thus, when the
line sensor clock generator 31 selects clock signals of
such an 8 different versions that can satisfy the
relationship represented by the above formula (4) in

15 accordance with the movement speed of the X-Y stage 27,
the image signal transfer speed can be changed.

In this manner, the line sensor clock generator 31
outputs a clock signal corresponding to a clock rate
pattern selected on the basis of a clock selection

20 signal from the main CPU 29, to the line sensor 26.

At the same time, the X-Y stage controller 30
outputs a drive signal for moving the stage by an
instructed amount at a speed instructed by the main
CPU 29, to the X-Y stage 27.

25 As the X-Y stage 27 moves, the line sensor 26
moves relative to the object 22, and image signals

within a desired test range of the object 22 are
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processing unit 28.

The image processing unit 28 carries out an image

processing each time the image signals within a desired

5 test range of the object 22 are fetched, and thus the
detection of a defect on the surface of the object 22
is carried out.

In a series of image processing operations
described above, when there a great number of defects

10 are detected on the surface of the object 22, it is
considered that the time required for the image
processing of a certain area will be longer as compared
to the case where there are less defects.

If nothing is done for this, there is a

15 possibility that the image signal transfer speed
becomes higher than the image processing speed of the
image processing unit 28, resulting in that some areas
of an image cannot be appropriately processed.

In this case, the main CPU 29 sets the speed

20 instruction output to the X-Y stage controller 30 at
lower than before.

At the same time, a clock selection signal
corresponding to the clock rate which is determined
from the formula (4) univocally with respect to the

25 speed of the X-Y stage 27, is outputted to the line
sensor clock generator 31, and the clock rate of the

clock signal supplied to the line sensor 26 is varied
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with the above-described structure, when the
movement speed of the X-Y stage 27 is changed, the
clock rate of the line sensor 26 is automatically
5 changed such as to satisfy the formula (4). Therefore,
the transfer speed of images can be adjusted without
having a fetched image being distorted or defocused.

As described above, according to the first
embodiment, the image signal transfer speed can be

10 adjusted to match with the image processing speed of
the image processing unit 28 without distorting or
defocusing an image, and therefore, the optimal image
fetching speed which is in accordance with the image
processing speed can be achieved without significantly

15 decreasing the test speed.

It should be noted that in the first embodiment,
the clock rate of the clock signal supplied to the line
sensor 26 is determined with respect to the movement
speed of the X-Y stage 27 such as to satisfy the

20 formula (4); however alternatively, the movement speed
of the X~Y stage 27 may be determined with respect to
the clock rate such as to satisfy the formula (4).

In this case, it suffices if the clock selection
instruction signal is outputted from the main CPU 29 to

25 the line sensor clock generator 31 so as to be able to
select a clock signal which matches with the image

signal transfer speed, for the image processing speed.
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~structure of the second embodiment of the present
invention.

5 That is, as shown in FIG. 3, the second embodiment
is different from the first one only in the aspect of
how a clock selection instruction signal is given to
the line sensor clock generator 31.

In the second embodiment, a clock selection
10 instruction signal for the line sensor clock generator
31 is given not from the main CPU 2%9a but from the X-Y
stage controller 30a.
Therefore, 3-bit parallel output ports 41 are
provided for the X-Y stage controller 30a as shown in
15 FIG. 2, and clock selection instruction signals are
outputted from the parallel output ports 41 to the like
sensor clock generator 31.
In the second embodiment, when it becomes
necessary to lower the transfer speed of transferring
20 an image from the line sensor 26 for a similar reason
to that discussed in the first embodiment, the main CPU
29a sets the speed instruction to be outputted to the
X-Y stage controller 30a lower than before.
Thus, the X-Y stage controller 30a outputs a drive
25 signal to the X-Y stage 27 on the basis of its original

function.

At the same time, the X-Y stage controller 30a
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the clock rate which is determined from the formula (4)
univocally with respect to the speed of the X-Y
5 stage 27, to the line sensor clock generator 31.

According to the second embodiment, the optimal
image fetching speed which is in accordance with
the image processing speed can be achieved without
distorting or defocusing an image or without

10 significantly decreasing the test speed, as in the case
of the first embodiment.

Particularly, in the second embodiment, the X-Y
stage controller 30a outputs a clock selection
instruction signal to the line sensor clock generator

15 31, and therefore the speed of the X-Y stage 30a and
the clock rate of the line sensor 26 can be varied only
by outputting the speed instruction to the X-Y stage
controller 30a.

Therefore, according to the second embodiment, the

20 optimal image fetching speed which is in accordance
with the image processing speed can be set more easily
than in the case of the first embodiment.

The present invention is not limited to the above-
described embodiments, but can be remodeled into

25 various versions.

In the case where an object lens of a different

magnification is built in the optical system, it
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becomes necessary to change the movement speed of the

X-Y stage 27 for the reason that the ratio between the

vertical and horizontal directions of the image does

not become 1 : 1 if the magnification of the objective
5 lens is varied.

In the case where the movement speed of the X-Y
stage 27 is varied in accordance with the magnification
of the optical system, it is preferable that the clock
rate of the clock signal supplied to the line sensor 26

10 should be varied so as to satisfy the relationship
represented by the formula (4). In this manner, an
effect similar to the above embodiment can be obtained.

It should be noted here that in the first and
second embodiment, the illuminating device 24, the

15 optical system 25 and the line sensor 26 are built on
the X-Y stage 27, and moved relative to the object 22;
however it is alternatively possible that the object 22
is mounted on the X-Y stage 27 to be moved relatively.

Further, the clock selection instruction signal to

20 the line sensor clock generator 31 may be outputted
using a general-use communication interface such as
RS§232C or GP-IB.

As described above, according to the present
invention, a clock signal is determined in relation

25 with the movement speed of the movement means, the
magnification of the optical system and the processing

speed of the image processing means, and supplied to
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fetching speed which is in accordance with the image
processing speed can be achieved, thus making it
possible to avoid the distortion or defocusing of the
5 image.

Further, according to the present invention, the
image processing means or moving means which relates to
the clock signal generating means in a mutual manner,
controls the clock signal generating means, thus making

10 it possible to supply an optimal clock signal to the
line sensor.

Therefore, according to the present invention, the
conventional problem can be solved, and it is possible
to provide an image processing system which uses a line

15 sensor capable of achieving an optimal image fetching
speed which is in accordance with the image processing
capability (image processing speed) without distorting

or defocusing the image.
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1. An image processing system
characterized by comprising:
illumination means for illuminating a surface of
5 an object to be examined;
a line sensor for picking up an image of the
surface of the object;
an optical system for imaging the image of the
surface of the object on the line sensor;
10 movement means for moving the illumination means
and the optical system relative to the object;
image processing means for processing an image
signal from the line sensor;
clock signal generating means capable of changing
15 the clock rate of the clock signal supplied to the line
sensor; and
controlling means for controlling the movement
speed of the movement means and the clock rate of the
liner sensor such as to satisfy a relational formula:
20 v = (mx)/(ca)
where
m : the magnification of the optical system
x : the size of an imaging element of the line
sensor, and
25 a : the number of pixels on one line of the line
sensor, thereby adjusting the image signal transfer

speed of the line sensor to match the processing speed
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according to claim 1, characterized in that the
controlling means changes the clock rate (c) of the
5 line sensor such as to satisfy a relational formula:
v = (mx)/(ca) in accordance with a change in at least
one of the movement speed (v) of the movement means and
the magnification (m) of the optical system.
3. An image processing system
10 according to claim 1, characterized in that: the
controlling means changes at least one of the movement

speed (v) of the movement means and the magnification

(m) of the optical system such as to satisfy a

relational formula: v = (mx)/(ca) in accordance with
15 a change in the clock rate (c) of the line sensor.
4, An image processing system

according to claim 1, characterized in that: the clock

signal generating means is controlled by the main

central processing unit (CPU) which includes the image
20 processing means.

5. An image processing system
according to claim 1, characterized in that: the clock
signal generating means is controlled by the controller
of the movement means.

25 6. An image processing system
according to any one of claims 1, 4 and 5,

characterized in that:
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correspond to parallel output ports of a plurality of
bits, are assigned to the clock signal generating
means, and
5 a line sensor clock generator is used as means for
supplying a clock signal to the line sensor, on the
basis of the clock selection signal from the parallel
output ports.
7. An image processing system
10 according to claim 6, characterized in that:
the parallel output ports are assigned to the main
central processing unit (CPU) including the image
processing means,
the parallel input ports are assigned to the clock
15 signal generating means, and
a clock rate pattern which corresponds to each of
clock selection instruction signals of a plurality of
bits, transmitted/received between the parallel output
ports and the parallel input ports, is selected.
20 8. An image processing system
according to claim 6, characterized in that:
the movement means includes a controller driven
and controlled by the CPU;
the parallel output ports for transmitting the
25 clock selection instruction signals of said plurality

of bits, are assigned to the controller;

the parallel input ports for receiving the clock
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a clock rate pattern which corresponds to each of
5 clock selection instruction signals of a plurality of
bits, transmitted/received between the parallel output
ports and the parallel input ports, is selected.
9. An image processing system
according to any one of claims 6 to 8, characterized in
10 that:
the clock selection instruction signal is sent to
the parallel output ports of said plurality of bits
from a predetermined number of transistors provided in
the main CPU.
15 10. An image processing system
according to claim 6, characterized in that:
a predetermined number of photo-couplers provided
in the line sensor clock generator are connected to the
parallel output ports of said plurality of bits, and

20 clock signals are supplied from the photo-~couplers

via respective amplifiers to the line sensor.



