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DOGBLE SI DED OPTI CAL DI SC SURFACE | NSPECTOR Field
O The Invention This invention relates to the nmanufacture of
optical discs, %bs,ﬁg‘ncorrpact discs for the optical 5 recordipEmdroi
digital data. In particular it relates to the guality control for
defects of the surfaces of double sided optical discs during the
manuf act uri ng process. Bac ground O The Invention
Conpact discs are record carriers for digital or anal og information, for
exanpl e audi o and/ or video I nformati on, mhlch have the formof a flat

di sc- shaped plastic BBbBﬁﬁelsfﬁh%ﬁ;ﬁd%{ﬂgﬁﬁﬂkﬂ&ﬁdxﬁﬁéﬂn .
structure is provided in . data is

formed as pits of varying length present in 15 the surface and arranged in

a spiral path. The pits have NgReiat 6 heensvansiqynd are forned by
I njection nol di ng agai nst, ralsed reglons

nol a0 _navi ng. cor ¥ espondi ng
The , information stored %ﬂ?%lﬁ¥W9Bﬁﬁ88trgi§Ee§st é@H%éW%WP artyre
reader, usually cepte€ah @isyssr sush als r:ompaes dhecR Ofo mac optiigaland

gui des a | aser .device_al on ck C

rotates. The pPesEﬁE%réhngngFQigﬁigl gFtBItS n%%fE*¢§?%{égg$§%&ag8%eE?ed as

a change i n thbel guahity condinedndorf defreche cfirfhe suwlifiacets| pfhdbubie
sided optical discs during the manufacturing process.

Background Of The Invention

Compact discs are record carriers for digital

10 or analog information, for example audio and/or video
information, which have the form of a flat disc-shaped
plastic surface on which a data modulated optical
structure is provided in accordance with the information.
The data is formed as pits of varying length present in

15 the surface and arranged in a spiral path. The pits have
nanometer dimensions and are formed by injection molding
against a mold having corresponding raised regions. The
information stored on the compact disc is recovered in a
reader, usually called a player, which rotates the

20 compact disc and guides a laser device along the spiral
track as the compact disc rotates. The presence or
absence of pits under the laser is detected as a change
in the luminance returned from the surface directly below
the laser. In this manner the length of the pits is

25 detected and decoded as data. Recently double surfaced
compacts discs have been proposed that are formed from
two relatively thin compact discs that are bonded
together with their readable surfaces exposed.

The creation of a compact disc requires the

30 construction of the mold to be used in an injection
molding process. In order to mass produce identical
compact discs several stampers are prepared since each



the laser. In this manner the length of the pits is 25 detected and decoded
as:dat.a. Recently double surfaced conpacts di scs have been proposed
that .are forned fron1 two relatively thin conpact discs that are bonded
together with eadable surfaces exposed. Iﬁﬁn “ﬁghion
of *a conpact |sc reqU|res the 30 construction of the nold to used in an
I nj ection nol di ng process. In order to nmass produce identical conpact
di scs several stanpers are prepared since each WO 98/ 10271

PCT/ 1 B97/ 01231 -2- .2 has only a
reasonabl e nunber of uses before it is degraded in the nol ding process.

These stanpers ared oat in_ nmetallic l.ayers upon a
surface havﬁﬁﬁ ?ﬂ%y ?ﬁ? lai gPP%F% ? ?ﬁeﬁeﬁﬁiﬁf'a 3%& Swhere 5 pits
are desired i n tegraded glenﬁmtmodldmfg popcess. THEbese mtmmpwsbagens with a
surface cal 0, bRepEPER Y Ehifing thin metallic TEEH Wbl adlsfRagkons of

the recorded pi sc are of & order &f nagni tude of
t he wavel engaing thei bh‘eeltsgmlt Petteunngl ye . intaised areasawhéet o

quality cont s-olpy_@t a}@edéy{f@&% Phet B@xEVBQHQP&itﬁB&Cof cog%gl nspggt ed for

absence of inperfections of even _m cron size that can etected as
devi ati ons fronPFPEEREsRegins witha &u§§a§9rF%£¥Fd1@ﬂ%;qﬁ&ﬂ?cﬁed&§€onpl|shed

as part of a mass pro'm@tctﬂrt:ldanedlﬁéﬁsemdsyoﬂltsres @corgedNpedsosnone
15 side and a rgggto 1cafr f%étgiegl%ct Veér er ofumagnltude of the
wavelength of visible light. Accordingly, it is critical
10 to quality control that the surfaces of the produced disc
be inspected for absence of imperfections of even micron
size that can be detected as deviations from flatness of
the disc surface. This must be accomplished as part of a
mass production line. Presently discs are scanned on one
15 side and a robot arm turns the disc over so that the
second side may be scanned. What is needed is’an
apparatus for simultaneously scanning both sides of the
compact disc without having to invert the disc in the
apparatus.
20 There has been consideration of the detection
of defects in or on disc surfaces by the use of light.
In particular, U.S. patent 4,306,808 issued Dec. 22, 1981
for a “Disc flaw inspection system”. This systen
employed a laser to scan lines across the surface from a
25 very high angle of incidence in order to detect defects
caused by tin dripping onto the disc. U.S. patent
5,311,276 issued May 10, 1994 for “Apparatus for
detecting cut-edge flaws in disc plates”. 1In this
system, light from a linear light source was received by
30 a l-dimensional imaging device so that flaws in the cut
edges of the disc were detected by a discriminator. U.S.
patent 5,343,288 issued Aug.30, 1994 for “Optical
evaluation of automotive disc”. In this system a light
was directed in narrow elongated beams. A line scan



second side may be scanned. What is needed is an appar at us f or

si mul t aneousl y scanni ng both sides of the conpact disc w thout having
to invert the disc in the apparatus. 20 Ther e has been

consi derati on of j ection of defects in or on disc surjeffn he
usée of | i ght. Vﬂﬁﬁ?éiutlcular U S. patent 4,306, 808 issued Dec. mﬁ%i%8l
for "Disc flaw inspection systeni. This system enpl oyed a | aser to
scan Iines across the surface froma 25 very high angl e of incidence in
order to detect defects caused by tin drippPng onto the disc. U.S.

pat ent 5,311, 276 issued May 10, 1994 for "Apparatus for det ecting

Tgnt Sour ce s FOMBFIcALEeY sbvateR didmebnire MEPHEY RAE T that.
flaws in the cut prodedgdssifnahe thdicakive odt sbeepobittonlict rimsgest off.
U.S. pat ent 51:5"1%3F%§ﬁﬁ: §§ffgc€é’c9ah%?’t}#9%§pfogﬁt Cgﬁfff%es of H@l vation

of autonotive dis S system I'n narr ow
el ongat ed beans. MAipdshieddm U.S. patent 5,309,486 issued May 3, 1994 for

Canel3 LAY couthes) BEahNectds i %Bkaiyﬁiﬁérfﬁﬁh nuc F %g
5|gnals i ndi cative of the p05|t|on of 1.mages of beans_refl ected by.

the opposite surfReddesf”theln thif jighen gurdage 55?!#“"%?%Mﬁ¥§ﬁ953ﬂ%§Ued

May 3, 1994 for wusing a line scan camera to record a series of scans and
pixel values were compared to thresholds. U.S. patent
4,914,828 issued Apr. 10, 1990 for “Surface inspection

10 device and methed”. This system measured surface
irregularities on curved automotive disc by calculating
the local radius of curvature between two points. U.S.
patent 4,874,940 issued Oct. 17, 1989 for a “Method and
apparatus for inspection of a transparent container”.

15 This system inspected the bottom of a container for
internal stuck disc or foreign material. It used a
linearly extending line of light, which when reflected
from a defect exceeded a predetermined threshold value.
U.S. patent 4,741,042 issued Apr. 26, 1988 for an image

20 processing system for detecting bruises on fruit. The
system employed a line scan camera to obtain a series of
gray levels from the fruit as it rotated. The image was
processed to determine size of bruise by assuming that
the circular shape of a region of differing gray level

25 should be interpreted as a bruise. U.S. patent 4,403,230
issued Sep. 6, 1983 for “Inspection of castings”. A
revolving camera is employed during the inspection for
defects. U.S. patent 4,335,960 issued Jun. 22, 1982 for
“Apparatus for detecting the presence of surface

30 irregularities in articles made of transparent material”.
This apparatus detected spikes on the inside base of disc
containers, which were passed rotatably over a slit
having an opaque line in the slit. Two light sources
emit light that refracted at an coblique angle through the



5 "Non-contact flaw detecting for cylindrical nuclear fuel pellets". In
this systemsurface flaws were detected by using a line scan canera to
record a series of scans and pi xel values were conpared to threshol ds.

U. S. patent , 828 issued Apr. 10, 1990 for "Surface igps | 10
devi ce and ne?ﬁ%ﬂuﬁéﬁhis system nmeasur ed surface irregulé?ﬁ??%@hgﬁ

curved autonotive disc by calculating the local radius of curvature

bet ween two points. U.S. patent 4,874,940 issued COct. 17, 1989 for a

" Met hod and apparatus for inspection of- & transparent container . 15
This systeminspected the bottom of a container for i nternal stuck disc

or foreign material. It ysed a lipearly extending lLine of |ight, which
when refl ected SORt3INAR ﬁi?fé@F°e?cgéﬁ€% %%Tﬁ?ﬁhﬁhﬁqﬁtﬁéaetHﬁésﬂBId val ue.

U S. patent 4, 7idréfifldardtyed MpsS. Bated©8B, 201, AN iissged?Appl 026 ssises
system for detegf] AU frul T yste I d_a,line scan
canera to obtai #%n%}arillés&%f%tggn é§g§°?e€€ g f“'rnérﬁi\eherpe?‘ggﬁgggsa?? r ot at ed.
The i mage was histparass sedlysiglt eThinesystam ofasbusiese foy deteatimgt hat
the circul args : ' k i [ 5.s

I nterpreted gs a rét}l{ssgﬂ'?gmgg'%e%%Eﬁ%o@%%b&%ljye%?sSédasggah‘g?&i%r% for
"I nspection of tiReinds'ling-scans eameya vas et tos compasgeandimagre) t he

| NSPecti on FOr yitn WA stoded 183boRktA3T0UBonaIRg UN. 22, 1982 for
"Apparatus for detecting._the presence of surface 30 irregularities in

articles made o¥eqm FEifaBEPRS) o the myaduct,, U8 BaFeRted spikes
on the inside basMfoal desuedc8apai DBy S199ti it werwelastetinspeotidn y over

"y ohi ot TR sy BobREoR 44 Bt A8 BRBpect
and digital data generated that is compared to a
standard. During inspection the pellet was moved
axially. U.S. patent 3,962,538 issued Jun. 8, 1976 for a
“Flying spot scanning system with virtual scanners”. 1In

15 this system a symmetrical arrangement of prisms scans
were made across a medium having a planar surface. U.S.
patent 4,319,270 issued Mar. 9, 1982 for a surface
inspection system for hot radiant material”. This system'
used a multi-camera system on all sides of a hot radiant

20 material transferred along a predetermined transfer line

Although the prior art has been concerned with
the detection of the irregularity of surfaces and has
used optical systems to determine the presence of such
irregularities, none of the systems appear adapted to

25 simultaneously view both surfaces in an assembly line
production where the surfaces are separated by an opague
layer.

Brief Description Of The Invention

The present invention is a system for detecting
30 imperfections of both planar surface of a double sided
compact disc. The system includes a self-centering chuck
for retaining the compact disc and allowing it”to rotate
beneath an illumination source so that it illuminates the
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-4-- cont ai ner base into a di ode canera when there was an
irregularity. U S. patent 5,204,911 issued Apr. 20, 1993 for an-

"l nspection met Rpgedifghd uni que tenpl ates and hi st ogr am anagey@iss7o1231hi S
system was used for detecting 5 defects in products either stationary or

on a production line. Aline-scan canera was used to conpare an i mge
with values stored in a matrix corresponding to geonetrical grid areas
of the product. U. S. patent 5,147, 047 i ssted Sep. 15, 1992 for a

"Pell et inspection 10 systenf. A linear portion of the pellet was inspected

and digital data e ted d t ri

i nspection the pe%ﬁgﬁg%sgnn%%dté& %g%&y I%yrg%ié : pa?in%ar%%; ?%8hlggrsrﬁed
Jun. 8, 1976 for & narroW| §lily epdthesciiss adongsaebine tfrop megal i¢sanners”.
In 15this syste rigal Ntas i : e.mde
across a nedi um %Sf’%g?% %ﬁnir?cgqﬁ ?z}ggmu%.gé o %%%%%az’%?fféof%kl gsued
Mar. 9, 1982 for digmefate It ifiddclesesspsyehe f icHide BaFemtratat erial .

This system 5 upedt@ofilbfith@ Bt WeireTheNdata Bd dasuadllya raebraed, ant 20
material transferred ong. a predeterm.ned transfer

£ I ne
Al though the prior art  RAsIBEERIhIBCHBRER PrPa1T Q% FAH80. SAMSK2St OF he
irregularity of sotherevided nmsitoringsdévapescibr syexdesivenigo lJdgher firom t he

presence of such ' j 1] n appear dto
25 si nul t aneousl ytgfeévi%gg#%ﬁda%?sur:&% gﬁggsggﬁ%?%&tf &E\%m IEHi)l%prs nggglg%n
where the surfacevnder stpdyat sthebycamerapigua detedtiyasy means, which is

Brief Descripgiponsfkedbéd! €Y flddive illuminafién PEESHRIELJNBRY 2RohSa
system for detecting 30 I nperfections o%m%ot?i_ g?anar surface of a *c'i’ouﬁl e
si ded imperfectly flat portion of the surface being inspected.
A stepping motor or other means for rotating is used
to turn the compact disc through a number of positions
during at least one complete revolution while it is
15 exposed to the light source. The signal received in the
video camera is then processed to compare the light level
received with that from an assumed flat portion of the
disc. If a significant discrepancy is found between the
light reflected from different radii, the disc is

20 rejected.

Brief Description Of The Drawings

Figure 1 is a perspective view of the compact disc
in an inspection station of the present invention.

25 Detailed Description Of a Preferred Embodiment

Figure 1 shows a stage of an assembly line for the
production of compact discs. A compact disc 1 is brought
by a conveyer belt 3 into an inspection chamber (not
shown) where it is detected by a sensor 5. A self-

30 centering chuck 7 engages the compact disc through a hole
in its center. The surfaces of the disc are both
illuminated by light sources 9, which illuminate at least



conpact disc. The systemincludes a self-centering chuck for retaining
t he conpact disc and allowing it to rotate beneath an illum nation
source so that it illum nates the W98/ 10271
Pq/|897/01233vogs/mzle. surface under test along a radius. By hagiis |s
meéant a narrow slit of the disc along a |ine from near |ts cente

to the edge of the disc or along a portion of a dianeter. It is not
necessary to include a central 5 portion of the disc where no data is
usual |y recorded. The invention imtl&des a pair of video cameras
or ot her video nonitoring devices for receiving light from t he

illum nation source that r jlec s . fr nlt surfac under stug¥. The
canera is a det®cRorP a Eﬁpl F?%wﬁ%ﬁﬁQQ? ofc&2¢8 PEPEnPHRat i on
refl ected only thencanmpact dﬂqmerfemtﬁ; ﬁkafe:médltuleﬁbﬂdyet&urﬁaﬁe bei ng

I nspect ed. r r a el a en |s used

to turn the conpaé?‘%hi gﬁgégﬁﬁﬁbggag§ %éghrgﬁﬁgé QH ge at | east
one conpl ete recwhpatdigd. & lines s¢Enegpoera Ii)nﬂﬁfdnqyd:fguutbes The
signal receiye 0 1€aHB Rabsbi ]R?f 10 e the
l'ight |evel 3 db#éiéf%hﬁibedgd§% it $§0n$g§ba€§ﬁ%e Ehs"l'(a‘i”'c()ert|Sggmg?ithe
disc. If a S|gn¥¢$Q%#ﬁ1Qﬂsiﬂa@p§H@ytF§dF6EﬁHabé%WQﬂQiWQQ§l°nallPgﬁtoﬁbt¢ected

fromdifferent vpged ,cdtaradi.sc is 20 rejected.

A servo-motor 19 drives the shaft 21 and the chuck 7
to cause rotation of the compact disc beneath the camera

10 15. Prior to rotation of the compact disc, a reference
line of video data is collected from the image of the
disc beneath the line-scan cameras 15. The illumination
sources 9 are preferably incandescent illumination that
employs precise angles of incidence (depicted in the

15 figure as lines emanating from the sources 9. These
angles are chosen so that a surface of the compact disc
without defects appears "dark" to the camera. Defects,
such as the bump 23 in the view of the camera will appear -
"bright" to the camera.

20 The image of the camera is divided into pixels.
Preferably 2048 useable pixels are employed across the
array of the line scan camera. If all the pixels of the
image generally appear "dark", the image is accepted as a
reference image. If any pixels appear to be "bright" the

25 disc is repositioned by rotation for a proper reference
line until such a reference line is found. It is
necessary to establish a template value and to compare
this with the values of different radii, and not merely
rely upon the simple association of brightness with

30 imperfection and darkness with perfection.

To acquire a reference line an image processing
algorithm known as "template matching” is used. It
operates as follows: The line scan camera employs 2048
usable pixels across its array. The reference image is



Brief Description OfF The Draw ngs : Figure 1 is a perspective view

of the conpact disc I n an inspection station of the present invention.
25 Det ail ed Description O a Preferred Enbodi nent Figure 1
shovvs a stage of an assenbly line for the production of conpact discs.
A conpact di sc WQ1823ught by a conveyer belt 3 into an i RgTEBYHIZA
chanber (not shown) where it is detected by a sensor 5. A self- 30
centering chuck 7 engages the conpact discothrough a hole inits
center. The surfaces of the disc are both i1 lum nated by |ight sources

9, which il gonpatisedt ofc2048 8-bit (0-2§5)odntepgity values which corres-

PCT/1B97/0123Jond to the actual intensity distributiof-of light.el M&s@"’t‘h@d' al
strip 11 of the surface of | SC.

c
preferred to B8y 2ERBYri n 2 r:&"es%“aﬂ'l °§m§h§sg§§cdf eﬁ?l? a%%]vé’ ach
surface 17 ofdefiests, tbenpast imtensity ivad uesashouddr venainmetasn rthe f or

thi SI t5 sme[ ﬁz‘ét@}eh%avﬁiuétwiﬁhfﬁ%ﬂee s‘ii‘al'i’“%lﬁi:ﬂﬁéé \&Pﬁié al If the

(ool ution thant s Fradhisonel (YOS UL PURLELIS sneaeli
values will deviate from the reference intensity beyond some
tolerance which is predetermined by experimentation and prac-
tical specification. It has been found acceptable if the

10 tolerance value is approximately 0.8% and the deviation be
calculated as a mean sguare value of less than 0.6%.

The compact disc is rotated through angles so that
the different radial scans slightly overlap at their edges.
The stepping motor is then advanced until the entire surface

15 has been scanned at least one time.

In the event that a defect is detected, a signal is
generated to begin the removal of the flawed disc. The pro-
cess is then repeated for each compact disc in the production
line.

20 While there have been shown and described and
pointed out the fundamental novel features of the invention as
applied to preferred embodiments thereof, it will be under-~
stood that various omissions and substitutions and changes in
the form and details of the device illustrated and in its

25 operation may be made by those skilled in the art without
departing from the spirit of the invention.

SUBSTITUTE SHEET (RULE 26)



to .cause rotation of the corrpa -canera 10 15. Prior to
rotation of the conpact disc, ne of video data is
col l ected fromthe i mage of the I@i m&mu the |ine-scan cameras 15.

The illum nation sources 9 ar andescent i1l um nation

t hat enpiwxyss/gozAaci se angl es of inci dence (depi cted in thecTiBimgsir e as
| ines emanating fromthe sources 9. These angl es ;are chosen so that a
surface of the conpact disc Wi t hout gdef ects appears "dark" to the
canera. Defects, such as the bunp 23 in the view of the canera wl|
appear what iighiclaiaethésecanera. 20 The image of the canera is

?ih\e/i ded into pixel Sy Bég;__g{:@gl ?‘20d4ﬁ§-'fe %I%?’%![ ﬁgg gl s%ia%‘?s 1<:an€I oyed across

array of the | i nBPRRERT AR I mage
gener al | y Rignaar sugfpge ofha Avalcsided, qonpasy assa for wag cierthe i mage. | f

any pi xel pragetionOoecohpagbtdisde fdr dineC optibaROBeEbrIRtY e raatal i on

for proper . ref nce line until such a reference line is found. It is
necegssary ?eg'pgg'fsg%‘ﬁ sh a terrpl ate value and to conpare this with the

val ues of different radi Belingentering ahuck meansyfoporetaininosadid
associ at i puifact @dBknNess with 30 inperfection and darkness with

perfection. re a referen I pe ' rocessing -
al gori t hm known as "tenpl"gllgmﬁﬁ%#\ Threans F9&y: °FFsmgaj;‘lﬁ'?tat HENSI! | ows:
The |ine sweliusawdr hothppdapagOd@rfaceusabl e pi xel s across its array. The
refejgnce imge is detection meandD ¥ ¥aeélving light from said
PCT/|897/QH3um1natlon means reflected from said compact disc surfaces,
said detection means oriented to receive illumination
reflected only from an 1mperfectly flat portion of said planar
surfaces,
15 wherein said detection means comprises optics
for receiving said light,
means for rotating said compact disc through at
least one complete revolution while exposed to focused light
from said illumination means,
20 means for indicating rejection of said compact
disc when the light level received by said detection means
exceeds a value determined from prior light levels received
from said compact disc surface.

25 2, The apparatus of claim 1 wherein said detection
means comprises two video cameras and said value of light
determined from prior light levels comprises light levels
obtained prior to rotation of said compact disc surface.

30 3. The apparatus of claim 1 wherein said detection
means comprises two video receivers that resolves the light
reflected from said compact disc surfaces into a plurality of
pixels and said means for indicating rejection comprises
processing means for comparing light values to the intensity

35 values of said pixels.

4. The apparatus of claim 1 wherein each of said

SUBSTITUTE SHEET (RULE 26)



conpri sed of 2048 8-bit (0-255) _ Lch corres- pond

to .the actual intensity distributij ht across the | i near
array. |If the scan of the disc |smﬂ'ﬂ "muuu defects, the test
intensity val ues shoul d remai n neak L Oy et dflence value within sone

snal | tol eranceVQa¥md?l | f the scan of the disc is to rePEHBIfOR3t S,
the test intensity ~values will deviate fromthe reference intensity
beyond sone tol erance which is predesernm ned by experinentation and
prac- tical specification. It has been found acceptable if the 10

t ol erance vafete¢ticmmentistite/lpcated, divectly ;ahove the position efilaul at ed
as a nmean sOdarfadél ¢ e |RupaltaBib8cObihder inspection. The conpact disc
is rotated through angles so that - the different radial scans slightly
overlap at their edges. The stepping notor is then advanced until the
entire surface 15 hds bednprosesedfar detecting imperfections of both In

the evegt thgiagarehfffades el sdrfaddatonpact aisECRBratRe Spefeg N
t he renoval of tﬁf.f cessgs;then repeated for

l%ﬁi | SC. Thg Qro- "
each conpact TP ¢ %&8!‘?5 sing the gteps, o Wil e there
have been shown and descri Had pldcing theicompactutdisice ohuadasekfital novel

features of § éf&ﬁﬁ“&ﬂﬂ&k@s applied to preferred enbodi nents thereof,
it will be under- st0od that various onissions and substitutions and
changes in the form arfd)ddtirpingting Poth, surfacesspf the compPack (s

25 oper at | ébsereyldrgy macdadipst bgsdiséctimy iliunimaxingwiligbtit inclined
departing fromile&itd lahglle WiEh PYEPEEP o the axis of the compact
disc,
(c) receiving light reflected from said
surfaces in a detecting device oriented to not receive light
15 from perfectly planar portions of said compact disc,
(d) recording a set of pixel values from a
first operation of step (c),
(e) rotating said compact disc through at least
one full revolution and comparing value of light intensity
20 received with those recorded in step (4),
(£) rejecting a compact disc if the comparison
of step (e) provides values in excess of those from a first
operation of step (c).

25 6. The process of claim 5 wherein said values from
a first operation of step (c) are averages of several values.

SUBSTITUTE SHEET (RULE 26)



8 . "Wt is clained is: 1. Apparatus for detecting

i nperfections of a pl anar surface of a dual sided conpact disc for use
in the production of conpact discs for the optical recording of data 5
conpri sing : self-centering chuck means for retaining
sai conpa¥e %8ie! i Il um nation mean®CTER7/01231
focusing |ight upon one radi us of both planar surface, 10 _
detection nmeans for receiving |ight fron1sa|d i Ilum nation means
reflected fromsaid conmpact disc surfac sai d detection neans
oriented to receive illumnation re ILcted only froman inperfectly
flat portion of said planar surfaces, 15 wher ei n
sai d detection nmeans conprises optics for receiving said |light,

means for rotating said conpact disc t | east one conpl ete

revol uti on whil e exposed to focused I|oht | fromsaid illumnation
nmeans, 20 nmeans for at§ ng rejection of said conpact
di sc when t he light | evel received by i ection neans exceeds a
val ue determned fromprior light |eveljs ved from sai d conpact

di sc surface. 25 2. atus of claim1 wherein said
det ection means conprises two vid as and sai d val ue of i ght

determ ned fromprior light |evels congi
prior to rotation of said conpact dj
‘apparatus of claim 1l wherein said det
receivers that resolves the |ight
surfaces into a plurality of — P
rejection conprises processing
intensity

i ght |evels obt ed
. 30 é?) The

N means conpri ses tii; vi deo
Irefl &gked 4+rom sai d conpact™e&i sc

i d neans for indicating
Qdonparing light values to the

m

19
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35 .- values of said pixels. 4. . The apparatus of claim1

. wherelLn eath of said WO 98/ 10271

PCT/ 1 B97/ 01231 9 det ecti on

means is |ocat egﬂimﬁwﬂ%ﬁmﬁﬁ PREPORPN Of @ [inichdfichd GRpE@fion bE
conpact di sc under - 5 A dRsHsSsf or

I nspecti on. :
detecting inperfections of both 5 pl anar surface off a dual surface

conpact[disc Tor tnhe optical recording of _data conprising the steps

p
of Box Ill TEXT OF THE ABJTRACT) (Gentippptipof item 3,96the figgt heetloy 5 sel f -

centerijng chuck, (b) 1TTumnnating both surfaces of the
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step (&) (1) and rotating it beneath two illumination sources (9)and dual video cameras (15)
or other devices for receiving light from the illumination source (9) that reflects
from the surface (17) under study. The cameras (15) are oriented to receive
illumination reflected only from an imperfectly flat portion of the surfaces (17)
being inspected. A stepping motor (19) is-used to turn the compact disc (1) through
a number of positions during at least one complete revolution while it is exposed to
the light sources (9). The signalé received in the video cameras (15) are then
processed by a template algorithm to compare the light level received with that
from an assumed flat portion of the disc.
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