DESCRI PTI ONS DI SPLAY- DEVI CE | NSPECTI ON APPARATUS AND | NSPECTI ON METHOD 5
4 JECHNI CAL FI ELD [0001] The present invention relates to a display-device

i nspection apparatus and a display-device inspection nethod, both of which
are provided to accumul ate and 10 analyze inspection results in a screen

i nspection of a manufacturing process o di spl ay device

ART [0002] 15 In the manufacturing process of display d ““ﬁ@mmmmmmw

liquid crystal displays and pl ashESORIPIEMNS conventi ona I'S carrled
out to inspect a screen of the display device. In this screeﬁ |nspect|on
it is perfornmed to check the operation of manufactured display devices and

dofccts, ot c. PISRLaSPIe RSREC TN GERRARATTRANBINSEECHEGN. 1 on: an

inspection inmage for inspection is gyffpypd on each display device, mhlle
an inspection staff confirms the presenc absence of an unintended defect
vi sual ly. When a di splay device includes an uni ntended defect on visual
confirmation, the same display device is treated as a defective product 25
and excl uded TEFGHNIKIAIFRELSD | ong as the uni ntended def ect does not neet
the quality standard for display device in ternms of its position, shape,
size, kind abPEd on (see non patent docunent 1):. Non-patent Docunent 1

“Practi cal N%rﬁualreg nve relstﬁg: %b\a dlSEla ydcvg?nur;]sgggty%nggarg UsCat d a

witten by Tenl Ui 1% cience” For um

Co. Ltd. d?nsplpjf %@L@@Uﬁ?pé@ﬁowﬁeﬂhwlfﬁﬁdh%\f which are provided to accumulate and

10 analyze inspection results in a screen inspection of a manufacturing process of

display devices.

BACKGROUND OF ART

[0002]

15 In the manufacturing process of display devices, such as liquid crystal displays
and plasma displays, conventionally, it is carried out to inspect a screen of the
display device. In this screen inspection, it is performed te check the operation
of manufactured display devices and confirm the presence/absence of unintended
defects (point defect, line defects, etc.) on display screens.

20 [0003]

In this screen inspection, an inspection image for inspection is displayed on
each display device, while an inspection staff confirms the preSence/absence of an
unintended defect visually. Wﬁen a display device includes an unintended defect
on visual confirmation, the same display device is treated as a defective product

25 and excluded from shipment so long as the. unintended defect does not meet the
quality standard for display device in terms of its position, shape, size, kind and so
on (see non-patent document 1).

Non-patent Document 1: “Practical Manual for Liquid Crystal Display
Manufacturing Devices” written by Ten lkegaki and Hiroshi Wada and published

30 by Science Forum Co. Ltd. '
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[0004] In the above-nentioned prior art screen inspection for display
zdevige, however, 5 it is not easy to accunul ate and stock respective
results in the screen inspection against a nunber of display devices and
further analyze the so-stocked results @as occasion demands in spite of the
possibility of confirm ng the presence/ absence of an unintended defect.

[ 0005] 10 Considering the above-nentioned problem an object of the
present invention is to provide display-device instruction apparatus and
met hod that allow respective results of the screen inspection in the

manuf act uri ng process of BISGLASUREQESTHE INVENTIONJ for storage with
ease and thayg&ﬂﬁther enable the stored results of the screen inspection
to be analyz oF out putted as occasi on denands, thereby 15 inproving both
production efif i aney.- ABicHeal driof oof sdrfiéh s cfgtﬁ% ?_\ﬂsgﬁasy-dev[i&%@bewﬁ
present invention is characterized by a display-device I'nspection appar at us
for inspecitifngofesiyspl fcudfNate aandrstyelevéspactave rdvae iflitbpkancesl ifspeatishr een
of the display device, conprising: identification position nom nating
means for Zinsdmi menbergpfadipplgy tdevicentanddusthet aealyid theatd-stockedt rasdbatasf yi ng
an attention areggon t he Lns&&&tion_iq&ge i s displayed on the inspection

i mage si mAYCAHEBHEMANds i sRith Plothe NOSSILIHY Hf FPHERINSE DEESCRGE/ABEFRSE 6y
convertinqn;@qn&gggéhghggtion into inage data thereby extracting both
positional "I nformation and shape information related to the attention area
in the screengoggjtention area information storing neans 25 for classifying
and storing the positional information and the shape information on a
basis o0 a pCedaiceiny thedbstandaridned podtdem| n objeiconf thengtesemliysdmionasul t
outputting nmeans for outputting inspection result information constructed
as a resulto ppvidgndisplayrigviesnnstinetion apparaius andemgthodrthpbplley agspastivenat i on
storing neans. 07] _ 30. Addi tianall the present invention |s.

char act er | BRI theasresy-inabcciondh the Sipsiieain Bilesse el Hsp T Aissithg a

di spl ay deyd ¢@.pdH Y&re%ﬁ%te%itﬁ @Qeean&i}tﬁﬁlﬁ)/tﬁgr BRate SRE SRR P duls & R! ay

device, conprising: attefmtion area I nfornation
screen inspection to be analyzed or outputted as occasion demands, thereby

15 improving both production efficiency and quality of the display devices.
[0006]

The present invention is characterized by a display-device inspection apparatus
for inspecting a display device on viewing an image displayed on a screen of the
display device, comprising: identification position nominating means for

20 nominating a position where an identification for identifying an attention area on
the inspection image is displayed on the inspection image simultaneously;
attention area information extracting means for converting the identification into
image data thereby extracting both positional information and shape information
related to the attention area in the screen; attention area information storing means

25 for classifying and storing the positional information and the shape information on
a basis of a predetermined standard of classification; and analysis result outputting
means for outputting inspection result information constructed as a result of
analyzing contents stored in the attention area information storing means.

[0007]

30 Additionally, the present invention is characterized by display-device



extracting nmeans that traces both shape and position of a attention area
displayed on the inspection inmage onto a sheet overlaid thereon and
converts the shape and 5 position of the attention area traced onto the
sheet into.imge data thereby extractingg both positional information and
shape information related to the attention area in the screen; attention
area information storing neans for classifying and storing the positional
i nf or mat i omnspedtidheappaapes ifof omapddting an despldyasiesicef oa picedeg eanm inege
standard of classification; and analysis result outputting 10 neans, for
out put t i ng dispspEdtanonserearupt thedisnlandeyae.comarisieg: adteadon afadnfermstion
anal yzing contents stored in th ttention area information staqtin ans.
[0008] | nCeReSG pRaTS s et PaRhEPe pa pav TR e B A o RS

i nformati OBnetﬁEri@sg):ehﬂgn itk Oﬁnt?gé)%e%t %vSHQiid;&htE%Eiﬁ[agggéé%é%ﬁs ty slﬁ%@%ﬂig”g an

outline when con ting In e i mage da Further, t

present s nyesitioANof $h€hAfeatibRrirégdrdtédaoskos Hea¥héeVin€® itmagpeddth Otherdtit hod
of inspecting a display device on viewi ng an i mage di spl ayed on a screen
of the di spkbyctieyiboeh poimporadi mdornzatpes iand oshapeminfatmatiprstrelatasf tal thewi ng
20 identification position nom nating pneans to nom nate a position where an
i dent i fi cafiteRtionraregiett ithyi sgeedn ateEN GHeareforBRtione siordBedt529h ffage i s

di spl ayed n_the inspection inmge sinultaneously; . an,extracti step of
ol ow o afLBRET a8 S agE T REN TR SHIBRRR SR In LOGAIARER

P dentificaphgl Jinf freldBROR Al fandah@ g RYasSHicaAGH; £l P:Patll{?'sip?éd'u‘lti Stglitting

informati on and shape information related to the 25 attention area in the
screen;l0a sidnhs nPrséaputdingaidspedtivg a¢dudtninformatien donftoudted ia3na =holt i ¢y
means to classify and store the positional information and the shape

i nf or mat i oAnalyzingresitenty ftogedoinctdie tatte nti ore dregtinframation Stazingswednscat i on; and
an outputti ng)&@%fp of allow ng analysis result outputting neans to out put
i nspection r i nformation constructed by anal yzing contents stored in

the' &t ent| on g, o0l Of FPIcARaSiE 941 URER dealBBHBhISH bhbradiy her.

t he present inven Characteri ze a drsplay-device
means adopts a chain-code analysis for encoding an outline when converting into

15 the image data.

[0009]

Further, the present invention is characterized by a display-device inspection
method of inspecting a display device on viewing an image displayed on a screen
of the display device, comprising: a position nominating step of allowing

20 identification position nominating means to nominate a position where an
identification for identifying an attention area on the inspection image is displayed
on the inspection image simultaneously; an extracting step of allowing attention
area information extracting means to convert the identification into image data
thereby extracting both positional information and shape information related to the

25 attention area in the screen; a storing step of allowing attention area information
storing means to classify and store the positional information and the shape
information on a basis of a predetermined standard of classification; and an
outputting step of allowing analysis result outputting means to output inspection
result information constructed by analyzing contents stored in the attention area

30 information storing means.



i nspection nmethod of inspecting a display device on view ng an inage
-disp]ayed on a screen of the display device, conprising: an extracting
step of tracing both 5 shape and position of an attention area displayed on
the inspection image onto a sheet overfaid thereon and converting the
shape and position of the attention area traced onto the sheet into i mage
data thereby extracting both positional information and shape infornmation
related to tHeO0Hltention area in the screen; a storing step of allow ng
attention area_information storing nmeans to classify and 10 store the

posi tional i nft8l nfiifthen Hitd PrefensHapention dp nehdrasieirth Wagd JisFlag-device

det i ned st andar,d ,of, cl jfication; .and an qutputting st f
Bl Towi ng | HRBFSERSTEHOS 8t Bapeling hgIsmandSNi6e da ey Meneh dbegs A PRyset
i nf tio (3 r dgq: i t i i.Qn area
|t or mat i oo & et M HECaBa I, RORERRIER R QBB SRR b
[Fig. 1p FilapelanidSpaitsén UE i radlenMb@Wrd20d ¥ Rly8d MnathehasctionShialgytdn®h aof a
di spl ay-devi ce inspection apparatus in accordance with a first enbodi nent

of the 20shmeeseeriaidrithersbnand doRverting]thEisgapand pasifibowfdhanttettdorex@aai n

procedures of the screen inspection of the display-device inspection
appar at us {TActsk ctQlatiee ShEeth 1pt9e imaget datdhdbsreRnt e¥iractinge hotlespagitional

[ tion.. [Fig..3A Fig. 3A. ; | t ' t | ai

ot 4 g’ IRadsdChnd sBeneo ot KR Ro ot s o e Taep H R o ce
i nput i _ el TriSpeCe 166 T _
orovont | muonrEee PLaloRLRP LA otk R b S RO Esif e,

anot herof ostoreofth¢ hesiti@al infgruiationg antahs stsepd frdorhitgors @ne@n bagis pectai on of
the di spl ay-device inspection apparatus in accordance with the first
enmbodi nent preteten@innde standaidneé nelpssific8®nf Fingl an] oFipytting istepaof exibhdwingt or y

Vi ow 10 oxBrarHs proeRa R e AethRala. cutrsinegtpd. resuld Bormdncn o)
p t ai FHPE.
constructed by analyzing contents stored in the attention area information storing
means.
15
BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

[Fig. 1] Fig. 1 is a structural view to explain a whole constitution of a
display-device inspection apparatus in accordance with a .first embodiment of the

20 present invention.

[Fig. 2] Fig. 2 is a flow chart to explain procedures of the screen inspection of
the display-device inspection apparatus in accordance with the first embodiment of
the present invention.

[Fig. 3A] Fig. 3A is an explanatory view to explain area inputting means used

25 for the screen inspection of the display-device inspection apparatus in accordance
with the first embodiment of the present invention.

[Fig. 3B] Fig. 3B is an explanatory view to explain another form of the area
inputting means used for the screen inspection of the display-device inspection
apparatus in accordance with the first embodiment of the present invention.

30 [Fig. 4] Fig. 4 is an explanatory view to explain a chain-code analysis.



[Fig. 6A] Fig. 6A is a view show ng one exanple of inspection data of a
-screen inspection result by the display-device inspection apparatus in
accordance with the 5 first enbodi nent of the present invention. [Fig. 6B]
Fig. 6B is a view show ng outlines reprgsenti ng defective spots by the

di spl ay-devi ce inspection apparatus in accordance with the first enbodi nent
of the present invention. [Fig. 7] Fig. -7 is a view show ng one exanpl e of
i nspecti on dgFag. o] FigesS 3¢ afeRplahbior NSR_E td explaas pldcedyret DE thd sRAiaycodevi ce

i nspection apparatus in accordance with the first enbodi nent of the
present ineealysion. [Fig. 8] Fig. 8 is a flow chart to explain an analysis
out putting process of screen_ inspection data by the display-device

C _ . y LI
i nspection agpad & tstiBnOAdtrifahekoWing et FHamPI§ Of INSREIIMRAIR ObR Sereen
present inventi.on. Fig. 9], Fig .91 structural.view o ex Ln a
whol e consfnl%f’ a tlloc?nre%‘fsltay tg‘? 861’%9:%3&?%@%? %Stlﬁé)C%pIp 8rna“éspl|cr)1aarC§P {ffsmf:% “ﬁ%’?&? dance

with a gecand .aashemnis e prés@ﬁt RLesEsH. invention. [Fig. 10] Fig. 10 is an
explanatory view to explain an i mage-data acquisition by the

di spl ay- devi d&ig.nspjeBig. 6B &ppatat howingaowdihda ne evdntingt defe G B@0sbts BY
enbodi nent of the present invention. [Fig. 11A] Fig. 11A is an expl anatory
vi ew t o expleadipplayrdauise dnspeatior aprarkiys infccardengsresk the firpy embiodimerftrifg.

11B] Fig. 11B is an ex;t).l anatory view to explain the addressing function of
the present & RG¥T IV UORowi ng” a screen after perforning a designated

operation 254 i - F i I I t | ain the
addressing f %@iﬂnﬁ%’f %%ﬁg VL%{F gg%\%ﬁlgi (grlvegen %%AE%E%%)&@’%&P‘}% %gt%fgépﬁeg a
flow chart idspe&@idd Rkt ByPRS HisFQ@-@éidiébSinlsﬁQ:th £at@ in 4d28rAACE 858 M6
function of the present invention. 30 [Fig. 13 Fig. 13Bis a flow chart

t o expl ai nfiasst poshodiroentasf] the presgnpmeertsen.of 6 the addressing function of
the present invention. [Fig. 14] Fig. 14 is a flow chart to explain a shift
mode functi orlFég- Q]hglgpr d$dt flow charf to explain an analysis outputting process of

screen inspection data by the display-device inspection apparatus in accordance
with the first embodiment of the present invention.

15 [Fig. 9] Fig. 9 is a structural view to explain a whole constitution of a
display-device inspection apparatus in accordance with a second embodiment of
the present invention. |

[Fig. 10] Fig. 10 is an explanatory view to explain an image-data acquisition
by the display-device inspection apparatus in accordance with the second

20 embodiment of the present invention. |

[Fig. 11A] Fig. 11A is an explanatory view to explain an addressing function of
the present invention.

[Fig. 11B] Fig. 11B is an explanatory view to explain the addressing function
of the present invention, showing a screen after performing a designated operation

25 in Fig. 11A. |

[Fig. 12] Fig. 12 is a flow chart to explain the addressing function of the
present invention.

[Fig. 13A] Fig. 13A is a flow chart to explain a position adjusting process of
the addressing functién of the present invention.

30 [Fig. 13B] Fig. 13B is a flow chart to explain a position adjusting process of



invention. [Fig. 15] Fig. 15 is a flow chart to explain a nove function of
,the present 5 invention. [Fig. 16A] Fig. 16Ais a first explanatory view
to explain the nove function. [Fig. 16B] Fig. 16B is a second expl anatory
view to explain the nove function, showi ng a defect selecting area before
perform ng the nove function. [Fig. 16C] Fig. 16Cis a third explanatory
view to explain the nove function, 10 showi ng the defect selecting area
after perfihenrddeesting fonstéorf ofdieippesent Fivgntidd] Fig. 17 is a fourth

expl anatory view to explain the nove function. [Fig. 18] Fig. 18 is an
expl anat ory \Fiewled Fegepldaisre Bowaihae tegxptain ﬁghff@chiecfnncmﬁn:pgthempsmtg. 19
is aflowchart to explain the noise canceling function. [Fig. 20] Fig. 20
is a flow@%&8H%% 0 explain a Iine-defect plotting function of the 15

| ow ERE¥¥O%o explain a line-def on of 5
[l ne-def ect BB 02N B dch) HAISh i PR TRohbelbfe Beiphally e

positiop agbstiéfdg process of the Iline-defect plotting function. 20 [Fig.
22B] Fig. 22Bis a flow chart of a position adjusting process of the

| i ne-def ect pPFg tlbAd HigntiA tma fifdtiegplad3dioririview 23exgamnthe xpdenfanotignyvi ew t o
expl ain a manufacturing process of display devices to which the present

i nvention is [HigploBdfie. 16B 5 mrand profnory visrrh w0l outha ppve vENT N

[ 0012] Enbqdi nents, f.or carr.yin ut. the {Jresenhbei nvention will be described
bel o NoUWHRAP d£eqtSESUEE B2 Redoahtaloaming e RPRUL%fat a st ruct ur es

in the pr eseirﬂriie&ic}g}[tj;rﬁig?'ﬂ%%qutthi ’exfeei"ag)ra r?r\ﬁi‘e\;_:to i)f’ailfl Qﬁ@%v@ﬁuﬂcﬁ@ﬁif‘

code as outl data for y“a poi nt Sequence on an out’line
as out honeskdatiag tiendefdct shddA@inghired aftér pertirhiies emd movomuidipndat a structures

of the above itenms 1 and 2 and which is fornmed by an aggregation of
poi nts. exi stlFig 1i7h Fagy 1duits|ai fleerthrexplametorpfvigwhéo daplain thpmesenfunatjont he
-OUt AR Sel[];:ig.-lilgT F?gtl% isstarnue%{tp Jn%toor]; vtlg\s tci) tegglqai’]'n ilgoi%gecagclzjgl}nagbflu%c}ign;t he
second
[Fig. 19] Fig. 19 is a flow chart to ekplain the noise canceling function.
| [Fig. 20] Fig. 20 is a flow chart to explain a line-defect plotting function of the
15 present invention.
[Fig. 21] Fig. 21 is an explanatory view to explain the line-defect plotting
function.
[Fig. 22A] Fig. 22A is a flow chart of a position adjusting process of the
line-defect plotting function.
20 [Fig. 22B] Fig. 22B is a flow chart of a position adjusting process of the
line-defect plotting function.

[Fig. 23] Fig. 23 is an explanatory view to explain a manufacturing process of

display devices to which the present invention is applicable.

25 BEST MODE FOR CARRYING OUT THE INVENTION
[0012]
Embodiments for carrying out the present invention will be described below.
Note that it is possible to handle three kinds of data structures in the present
invention. That is, there are 1: data formed by a chain code as outline data; 2:

30 data formed by a point sequence on an outline as outline data; and 3: data which is



enbodi nent nentioned | ater, providing outline data representing a defective
. Spot; 5 since image data obtained by a scanner or the like is converted to
chain data by a predeternined technique. Provided that an interior of the
outline is divided into grids at predeterm ned intervals, again, the data
structure of the item3 is identical to data consisting of representative
coordi nate values (e.g. gravity point of each grid) of data existing in
respect i vediffiereis . fréi thO@AR] strutaires Bfftadabortiterhs ¢.and 2 sndiwadiichitst foraledvi ew
to explain a whole structure of a display-device inspection apparatus in
accor danceb¥r BEgIeEation of peiftbekineng imen phdingriasdage of theatatd capresedting0l. 4]
As shown in Fig. 1, system of the present. invention generally conprises a
def ect i nstﬁécﬁ”i%ﬂe é'ﬁ%ér aﬁ]g dpta W“%‘é‘r%f %f%en‘&“ﬁ‘ HelSstedHabhs Hedis Broad

di splay deyj i r . reg st Lon..par.t .enfiqn area
i nformati oﬁ%(gcﬁgﬁnﬁg% ?r’fé%?\iég 199{“19& rlgg{lé@}#gg}ﬁeg%ﬁ&flﬂ grarr%{f?%ttrll\%( (%I%#{ect

sel ecti By ghefimadd @ithioBaidét BY Aakandr’ ACthe dikRYis Bfv &t RNchAsRAEL bpR 1N a
data base, a defect positional™ information analyzing part (analysis result

out put t i ngpmeereshingdftechraned.y zPmogideldethated éaerionbbHtheadutting ia dildfied intdat a
storing part 4 that accunulates the defect information to formthe data
base on neffidsyat predeieurineddaicfyadhAgaimihe detaisbructupf yhe demtd s idgniied
termnal part 5 for. anal yzing and.utilizing the detect 25 infornatio
accumul at 8 %ﬂatcﬁgsﬁgfl%c ’§ ‘% er@?t&l? ﬁ&orﬁlérﬁqe X aﬁ‘ﬁa (& & &GN (E’Btrit(r)% ezﬁgt wor k
6 formed by;® SOMMYBLGRHLES for exanple, internet, LAN and so on.
[ 0015] Ag%rild;?, the de ec% llprr] ?%Xntg{e:(%rﬁé%B registration part 2 includes a
def ect 1030 i rjoor3fmti on-DB registration formconverting part 7 and a DB

regi stration 8, controlling part 8. [0016] Again, the defect positional
i nformation atal Fribedipent> 3 incl udes a def ect

Fig. 1 is a structural view to explain a whole structure of a display-device
inspection apparatus in accordance with the first embodiment of the present
invention.

15 [0014]

As shown in Fig. 1, a system of the present invention generally corﬁprises a
defect inspection apparatus 1 for performing the screen inspection of display
devices, a defect information DB registration part (attention area information
storing means) 2 for registering defect information (defect selecting area, attention

20 area) extracted by the screen inspection in a data base, a defect positional
information analyzing part (analysis result outputting means) 3 for analyzing the
defect information, a defect data storing part 4 that accumulates the defect
information to form the data base on memory, a defect positional information
analytic utilization terminal part 5 for analyzing and utilizing the detect

25 information accumulated in the detect data storing part 4 and a communication
network 6 formed by a communication network, for example, internet, LAN and so
on.

[0015]

Again, the defect information DB registration part 2 includes a defect

30 information-DB registration form converting part 7 and a DB registration



posi tional information analytic condition setting part 9, an analytic
.object data 5 retrieving Part 10, a defect positional information
integrating part 11 and a defect position integrating graph drafting part
12. [0017] Further, the detect inspectikon apparatus 1 includes a defect

i nspection controlling part 16 for controlling the whol e operation of the
detect inspection 10 apparatus 1, an inspected object information reading
part 22 focontegltinggpactt. i dentifying information for identifying an

i nspected display device 21, a display device driving part 25, a specific
di spl ay devi d®0db} vi ng power converting part 26, a display auxiliary
device drivin art 28, a display auxiliary device 27 for irradiating
Cranai ssi on REDA 15 hich pagiiontk Sorme fat RElemEe B S oI ST 15
as occasio d [ -SP vice. fiX] I 9 I X h

i nspect ed %ggp Qyﬁﬁ%e?%gﬁb é%%ggcfﬁgﬁ%%e%%gwg%agogﬁ?é%ﬁaﬁﬁﬁo&ﬁﬁ%ugta

el ectri gal raABRRGIPLN10 2N deRcPpGditibhdIXhAGmARDL ifleb¥dting faaf 1) as@ afditedr i vi ng
the display device fixing part for noving the position of the inspected

di spl ay depoogof integrating gigpledraftiegppodi2ti on. [ 0018] 20 Further, the
defect inspection apparatus 1 includes a defect information identification
controlling deﬂ7h3, a defect information transmtting part 14, a standard

i gnal i t 18 for defect information inputti
def oot <" def | o 1o, CepiorRHeRGO et RAGA Ur cln T ERt FoleTsor DrHFIOn

nom nati ng - ' ' I ther i i ni ng
part 19, "acCEMRE ket 18gh WHloRGIEAN WDRPEGLAG R HE e IRGecrRE
si gnal wonuppdrafig pakh iASpectdl obftzpeafdrantipat feabihgsphiltchl fgr Faidingdo@dnd a
standard inspection pattern signal generating part 23. [0019] In this
consti tuti edensifipwg informagion ifor adenddpihigt aro inspcted rdismday dgvize dils pl digpla30

devi ce as %n.object to b inspec,eg,tgﬁ}he,defecx i nspection apparatus 1
and furthe e‘é‘ce(ﬁ’i”é’brlga%rﬁgsaﬁsi’er%é% ISPHAY SRt GHIPEROY iCOPY ERINERAT €0 an

Not b that Enabep P REh aektf Bhe 8 e, ITRL SRulal G2 g

device 21 iMadih@ng fransmission light from a back face of the inspected display device 21

15 as occasion demands, a display device fixing part 29 for fixing the inspected
display device 21 on a predetermined position into mutual electrical connection
and a part (fixing part driving part) 30 for driving the d.isplay device fixing part for
moving the position of the inspected. display device 21 to the determined position.

[0018] _

20 Further, the defect inspection apparatus 1 includes a defect information
identification controlling part 13, a defect information transmitting part 14, a
standard signal generating part 18 for defect information inputting screen, a
defects’ definition 17, a pointing device (identification position nominating
means) 15, an input screen - inspection pattern signal combining part 19, an

25 inspected display device 21, a specific display device signal converting part 20, an
inspection pattern switching part 24 and a standard inspection pattern signal
generating part 23.

[0019]
In this constitution shown in Fig. 1, on condition of connecting a display

30 device as an object to be inspected to the defect inspection apparatus 1 and further



[0020] 5 Next, based on the constitution shown in Fig. 1, we describe a
Jrethod of inspecting a screen of the inspected display device 21 with
reference to Fig. 2. [0021] Fig. 2 shows a flow chart to explain
procedures of the screen inspection by ghe display-device inspection
apparatus in accordance with the first enbodi nent of the 10 present
invention. [0022] First, the inspected display device 21 is set on the
def ect i nsgieplaying @appspedtiss infagesdrethisl displaly. deMien) antihgpedahgataff irspectsi on
apparatus 1 is electrically connected to the inspected display device 21
el ectri cal thg. pasitieiedial defeeli i thensrsesn srualy.15Nete that ribel displax Hevisgeisi fi c
di spl ay deyjce signal convert.i art 20, the display device driving part
25 and theM EEWP&E’ Féﬁ“ﬁﬁmdéﬁﬁﬁgye?YW?gé‘BEW%ﬂ"converting part 26. The
di spl ay deviﬁﬁ ﬂjiving part 25 supplies a control signal and a power for
driving the inspécted di spl ay device 21, while the specific display device

drivi ngspowerN&@nyeddd 88 tR&don2®tubShf Mol @n RQYEL, SKPBEYridEi 4 abdtRod QT t he
20 inspected di splay device 21. [0023] Next, an Inspection screen is

di spl ayed owpt¢dimg nspent etthdiisgleatedddivplag deprnell)witR tefesinep t@Figs2).. Thi s
i nspection screen has i mage data produced by the standard inspection
pattern signdPO¥dnerating part 23. The inspection screen is forned by 25

I | kind f tt T tt i fched by . i ti
oLyt K105 Bl DS 1 R LB LR UL B  BLAISREST N

pattern swt

connect ed El19?1agfb%vii&Simgn%éc%gg%ﬁ%ﬁymﬁa@c&%a%ée e

devi ce signa onverti out puts an 1 mage di splay signal for
the i ngpecpieoentsava@ribnand generates the image display signal in accordance
with the kind of the inspected 30 display device 21. 10 [0024] Note that
the input scr[6822]- inspection pattern signal conbining part 19 is disposed
betueen t he_ Sl;[i?'srt],dt%[adingpne% eedCcEiis;?lgy%aeuceergll issi sgertl%ln t%grgiggeaétt iigs%egg{)lg aggar%pu% the
1 (step 1: S1). Then, the defect inspection apparatus 1 is electrically connected
to the inspected display device 21 electrically. In detail, this connection is
15 performed for the specific display device signal converting part 20, the display
device driving part 25 and the specific display device driving power converting
part 26. The display device driving part 25 supplies a control signal and a power
for driving the inspected display device 21, while the specific display device
driving power converting part 26 performs a power supply suitable for the
20 inspected display device 21.
[0023]
Next, an inspection screen is displayed on the inspected display device (panel)
21 (step 2: S2). This inspection screen has image data produced by the standard
inspection pattern signal generating part 23. The inspection screen is formed by
25 plural kinds of patterns. These patterns are switched by an inspection pattern
switching part 24 if necessary for the screen inspection. Directly connected to
the inspected display device 21 is the specific display device signal converting
part 20 which outputs an image display signai for the inspection screen and

generates the image display signal in accordance with the kind of the inspected

30 display device 21.



specific display device signal converting part 20. This input screen
.inspection 5 pattern signal conbining part 19 is connected to the standard
'signal generating part 18 for defect information inputting screen, which
is under the control of the defect infgrmation identification controlling
part (attention area information extracting neans) 13. [0025] 10

Qut putted fromthe standard signal generating part 18 for defect
information [0AP4tti ng screen are display signals for a nouse cursor and a
function selecting nenu that are to be displayed on the screen of the

i nspect ed di PPtaythabvhednput sgreent hénspaagon ipatear signabcaybiming rari A8pisct i on
i mge (inspectio atterns) o he sane screen. These nouse cursor and
function sgPBﬁ%"MW&%”%?rgéa‘?fl%%llwg‘a“%%tﬁé“fﬁ”é‘ BERTaURE PRY 4ndpkideed

di spl ay deyjcer: 2%k junction. with. i~pul at . paLnt

devi co. 15, GEIRHIPRS RVt Ceneledheifh PBR JBL niP el selclf BRLSARY,

i nspect ad gitsdth agMaVddzsbin{n@apat 1921 deithetted: toSRE - stditasd Q'i%ﬁfall'g@hglaattin%n of
the kind is carried out by the 20 inspected object information reading part
22. Not e t hat 18hios defep iBfommytite i@mrttingdcreent whivhnistunelet nispeaitesl of el ay
device 21 is connected to the defect insEection apparatus 1 at step 1.

Al ter nat i va¢tget jinformatipe eabfipriiohe@ngioning Parbt(desion aser deframativder
reads out atbartcode atb}‘i?hed to an inspected display device 21 to
represent 1Sk ¢4 fheérent information for identification and so on

Addi ti onal | y,[0§§5the reading part 22 may be replaced by an operator's
manual 1nputting Wwth the appropriate use of a user interface. [0027]

Next, i10 i s edepuited ficm exariangatdnggpileganreRbpanads R dfeefiaedrniidnhe
screen of the inspected display device 21 (step 4: S4). Hereat, with the
use of an BQuitingeererwnard dispaydsigphlayied aomotsee cerspeend af furlréion nejentingd

di spl ay device ried out to_exam ne the presence/ absence of

a defect vF@H&Itﬁ%ﬁ ar%’hglq%né%%‘ﬁ?‘{)ﬁn thirageeriof pheajrsaceind diwplandpeiceed #i spl ay
(C:ijie\s/icg\e/eir ; {)l';f%rsrai‘ﬁ%at?%ﬁgt%g ldgs{p’l%ygﬁégfegi%peé?iroinqmagg%sn’spg&lcdn 13aQ%trnsf)%Cni tlhietsghlec
screen. These mouse cursor and function selecting menu are displayed on the
15 screen of the inspected display device 21 in conjunction with a manipulation on
the pointing device 15. |
[0026]
Next, it is executed to discriminate the kind of an inspected display device
(panel) 21 (step 3: S3). This discrimination of the kind is carried out by the
20 inspected object information reading part 22. Note that this step 3 may be carried
out when the inspected display device 21 is connected to the defect inspection
apparatus 1 at step 1. Alternatively, it may be accomplished since a not-shown
barcode reader reads out a barcode attached to an inspected display device 21 to
represent its kind, inherent information for identification and so on. Additionally,
25 the reading part 22 may be replaced by an operator’s manual inputting with the
appropriate use of a user interface.
[0027]
Next, it is executed to examine the presence/absence of a defect on the screen

of the inspected display device 21 (step 4: S4). Hereat, with the use of an

30 inspection image displayed on the screen of the inspected display device 21, it is



[0028] 5 As for the defects on the screen to be exam ned at this process,
.there are faulty points, for exanple, point due to |ights-out or |ack
about a display dot (point defect), |ongitudinal streak-shaped line (line
defect), color shading, irregular brightness, etc. There is a case that a
plurality of faulty points form ng the defects are present on the sane
screen sinultaneously or that a conbination of 10 several kinds of faulty
poi nts ar ecyried ent torxdmhmesibe pecsenfd)2Bhce NExtdefedt visuatiyec Thednipeciivdge
whet her the defect place is present on the screen of the inspected display
devi ce 21 BRageodisplavep on tss)msmctqdhrlep}aydgﬁeﬁ@ isj formgd brefoetar, platem,i s

found and di spl a ood rt icle t step 5), 15 then a
non- def ecté@élt(?fﬁfeefcyt E efhbsp berié) agpsiety éﬂg%fg&'ﬁently, the i nspected
di spl ay dewg %1:] is detached fromthe defect inspection apparatus 1 (step
11: S11) successively, a series of inspections are conpleted. [0030]

On the other Awfid thé tiefebs defetrdhas ®cl exafhi scPMethdp@Bedshthes€ hREAURY t he
20 inspected display device 21 at step 5: S5 (Yes at step 5), a defect node

is sel ect epointsp fet axamate, gEentatiiono tighacqui oe lack laboet datisplay ddve(pdadtect

pl ace. 003?*]é Next, with respect to the defect place whose existence has
been conf i 95tee-ofongikdingl r gesekothapp 1P‘?F5[§EE? é&fﬁ‘itepP%Wd@?ﬁe& 2irregplas ki nd

f defect | ect 25 es establi shed
'n advancel B R S uSEAIF Prd ot bing PG CrLB7g: BERE Tugne 632,
Thi s def ecaefeagear@'pspée%y onSthdi SRl AY&Le PRichf gl?an%?)ﬁ NoOfhat *aecdrﬂﬁm%ﬁ%f
di splay = device 21 while being superinposed on t |nspect|on I mage. t he

def ect 180 swdeldiisdy @yfaulthpbintaae shesqit ayiade senéenal ki nds of defect rmdes
(the kinds of 12 defects on the screen), for exanple, itens of "Uneven",
"Blue Spot”, [0€#%]ght Point", "Bright Point Center", etc. A definition to

display these itens is vi ousl t he defects definition 17.
pray %\Iext 1tmils exec tec?to Jou geywhetgcr the (ﬂafect place is present on the screen

of the inspected display device 21 or not (step 5: S5). At this judgment, if no
defect place is found and the display device is a good article (No at step 5),
15 then a non-defective code is inputted (step 12: S12). Subsequently, the inspected
display device 21 is detached from the defect inspection apparatus 1 (step 11: S11)
and successively, a series of inspections are completed.
[0030]
On the other hand, if the defect place is discovered on the screen of the
20 inspected display device 21 at step 5: S5 (Yes at step 5), a defect mode is selected
to start an operation to acquire outline data of the defect place.
[0031]
Next, with respect to the.defect place whose existence has been confirmed on
the screen of the inspected display device 21, the kind of defect is selected out of
25 several kinds of defect modes established in advance, with the use of the pointing
device .15 (step 6: S6).
[0032]
This defect mode display is displayed on the screen of the inspected display
device 21 while being superimposed on the inspection image. On the defect

30 mode display, there are displayed several kinds of defect modes (the kinds of



[0033] 5 Corresponding to the defect node on selection, it is executed to
.select an outline data extracting nethod for the defect place to be

dat a- processed at the defect information identification controlling part
13. [0034] Note that the pointing dev%§e 15 for use may be enbodied in
forms of e.g. Figs. 10 3A and 3B. [0035] Figs. 3A and 3B are explanatory
views to explain area inputting neans used in the screen inspection by the
di spl ay- delefass ionsthecsdresn)apaeaimplei riteacsc of ddheeen’y tBlut hgpdti r EBright

enbodi ment_ of the present invention. 15 [0036] As for the Eointing devi ce
15, ther e Paiet”kri@uehraPeiatisCenipes & deVvidadinitign tor displasedneier htemsy is 3.
That is, there is availahle en; type input device 35 shown in Fig. 3A or
a nouse 36”§HBRHY§H“§?G?H§fk$6tst éxb%?%??ng devi ce 15. Besides these

devi ces, a ”?RB own digitizer etc. may be enpl oyed as the pointing device
20 15. [0037 te that Fig. 3Aillustrates a condition where the pointing

device 45 (t ﬁ%rre@ﬁh&iﬂ?@oitﬂéﬂﬂefaﬁvﬁ]@@e D) seldétans i@ idafxeeitepref edlesicen ar ea
100 as a result of following either a defect place 38 existing on a panel
screen (t hatlims dett extratitsygl myth?8 fbevihe edeZddt Bl8ce do e datsfaotasdedat dhe
vicinity of the defect place 38. Illustrated on the outline of the defect
pl ace 38 idsfertdnfosmatign idensificaion eawtiolding N3sisldi on of the pointing device
15. Dependin&NﬁQ a situation of the defect place 38, there is a case that
it is diffic o describe a pl ace of the defect and its area precisely.

Wth the ai d}\@fte hiak Bl yamihg%@kcx%if@yﬁsé HRG e b od1ONEY Rirmsalt e‘.g.angg.t i ng
staff 30 cou earmark  a pornt defect, a |line defect and a defect area

havi ngi1@ 3 tad BB13 extensity as precisely as possible. [0038] The defect
pl ace 38 is described in the same shape as the track (the defect

[0035]

Figs. 3A and 3B are explanatory views to explain area inputting means used in
the screen inspection by the display-device inspection apparatus in accordance
with the first embodiment of the present invention.

15 [0036]

As for the pointing device 15, there are known various types of devices, as
referred with Fig. 3. That is, there is available a pen-type input device 35 shown
in Fig. 3A or a mouse 36 shown in Fig. 3, for the pointing device 15. Besides
these devices, a not-shown digitizer etc. may be employed as the pointing device

20 15.

[0037]

Note that Fig. 3A illustrates a condition where the pointing device 15 (the
pen-type input device 35) draws a defect preférence area 100 as a result of
following either a defect place 38 cxisting on a panel screen (the inspected display

25 device 21) 38 to be inspected or a vicinity of the defect place 38. Illustrated on
the outline of the defect place 38 is a cursor 50 that represents a position of the
pointing device 15. Depending on a situation of the defect place 38, there is a
case that it is difficult to describe a place of the defect and its area precisely.

With the aid of later-mentioned various functions, however, an inspecting staff

30 could earmark a point defect, a line defect and a defect area having a certain



preference area) 100 that has been described since the inspection staff
,handl ed the 5 pen-type input device 35 on a tablet 371 while |ooking. the
defect place 38 displayed on the display panel screen 37. [0039]
Additionally, Fig. 3B illustrates one exanple of the nouse 36 as the

poi nting device 15. For instance, a nouse pad 372 is nounted on a pl ane
for mani pulating 10 the nouse 36 thereon. Thus, by follow ng the defect
pr ef er enceertessityl @0precisahsay pdseiblon t he nmouse pad 372 by the use of the
nmouse 36, the defect place 38 is displayed on the display panel 37.

Il lustrated dROB8k outline of the defect place 38 is the cursor 50 that

represents a present sitjon qf the nouse 36. [,0040 15 X (|
perforned to af){}vc’t ﬁgac&éqoil%ge%f]bﬁdd@ftgﬁtsaﬁlree%{‘a?? t&&fté%& EtBFec#eé?c nce
area) form f i : : i ed

i apl ay. deb g He Jfef IDRRAEIRs ER0Y HERERRNACR NS EPEN Y s bl Tond AT

tabl et ar bbetypougsut3feisd 38 éh Stiblel 394 1Whil20oBYinkOtHeO Wt fogt thigce088! | NE
of the defect place (attention area) confirned on the screen of the

i nspect ed disppiyay odethe despldy panel barepoBit i ng device 15, at this step, it is
performed to take, as the outline coordinate data, information about the
track into t%@3abfect information identification controlling part 13.
[0042] 25 The,track,of .t he_pointing device 15 | | owi n he.outline of the
Gefect area i SOUREENT Y SROTHERAET oBf hfplicot MeBiEpArE Do e o1
When the dgieet 137 8o bitdREMBthdd¥e Ba@3728s mbhnded ofeSaEhORY thinibifiher m of
a circle centering on a dotted defect place (point defect). As this

di spl ayiongtlgf nidiget BacthesdonowsThBE Mbypdsilbwing tlendesdrapgrebdreiidee agkef @0 pl ace
confirmed on the screen to be identified with ease 30 visually, the
wor kabi | i t yrapscriflesloon thgrrooest. pad377 b4y usded thetheuserifuites Agfest plage 38ef ect

o e TENRRES R BoobEEh il Bl of Blntiadd 1
38 is the cursor 50 that represents a present position of the mouse 36.
[0040]
15 Next, it is performed to follow the outline of a defect area (the defect
| preference area) forming the defect place confirmed on the screen of the inspected
display device 21 with the use of the pointing device 15, such as the tablet or the
mouse 36 (step 7: S7). |
[0041]

20 By following the outline of the defect place (attention area) confirmed on the
screen of the inspected display device 21 by the pointing device 15, at this step, it
is performed to take, as the outline coordinate data, information about the track
into the defect information identification controlling part 13.

[0042]

25 The track of the pointing device 15 following the outline of the defect area is
described on the screen of the inspected display device 21. When the defect area
is formed by a point, it is described in the form of a circle centering on a dotted
defect place (point defect). As this displaying of the track allows both position
and shape of the defect place confirmed on the screen to be identified with ease

30 visually, the workability is also improved.



poi nting device 15 and the outline data (defect information) is retained by
.the 5 defect information identification controlling part 1. A single
outline data is produced with respect to one faulty are. [0044] The track
data produced by the pointing device 15 following the outline of the

defect place is registered as the outline data (defect information) (step
9:S9). 10 This registration of defect information is acconplished by
transmtting [0B#&ctive defect information fromthe defect information
identification controlling part 13 to the defect information transmtting
part 14 and ededls venpuiting pisthict defpet enea isolsjrerieiede(stir 8ctS8)nf Fememicon

fromthe defect infornatign transmigtin art 14 to the defect information
DB regi st rg?tlgfitnaﬁﬁr {1 rZIE‘tSh§t8E’,rgH ?h%erfpéfr\ﬁgr‘% Etcél.o“i?)ts[ B‘E)tjl@f % meqgs oqrs}f t

i nformati op,; J i r Lt t.] maki Qn- i stration
form conveP ?lﬁﬁaég%rvﬁéer?ilgp%@e@t%s&%tﬁgef%?ang(?gfg% yéglfer@%tmafgrrﬁa P%Jn% dgl%a
format) 5i ndefeat fivformbtion idamifcdtdn eantsdiBhgt pidt f1Or MBt sihglet Beugel esh data
accurrul ating part 4. The so-registered defect information is transmtted to
the 20 DB pegustd atithomspante ohd faujtypaet 8 and subjected to control for
registering the information to the defect data accunulating part 4. In
this way, t hdOB#tlect information is registered to the defect data

accunul atin art 4., 1004 onnect.i on, Wi t i.s registration, jt is
not ed t hat tgﬁge Era%]ﬁfif’{ayﬁ’rﬁgl'fen&f&‘mc[ P%‘th%éief’bcrﬁﬁ%Eﬂfqvwgﬁée £H "iengtph\?t ed

di spl ay deyi ead. .Qt ha, t i ] At egdlbng part
0o L)) SO Bhebetthyd e BRRAS! aCRLRE! 0N ALTBH) 9858

rel ati aoshirpist egistetionrofesdiedtdinfignieioact dcod@plisiddoby tansMittiapadisdtive 1N
this registration of the identifying information, it is transmtted from

t he i nspectefgct wbprerationnfremrthe defect ddimafiquaidentificatioroegiralling gefteld to

i nformati o& i ﬁergti f.i{ati on 30 controlling part, 13. Alternati vel,i/_, it may be
transmi t t el'® AFSGHHMPBaHER U RNSTHIIRG, P3HC L o#P & SHETSFIVE N tBasPitige ths047]

Next, it igpeRedletlct PnlolfgRoMIGhe WBRIE iR RMREASH 3r 88 G gPh AL 4y Ch

has yet
the defect information DB registration part 2 through the network 16.

15 [0045]

In the defect information DB registration part 2, the defect informaﬁon-DB
registration form converting part 7 converts the format of defect information (data
format) into a format suitable to register the format to the defect data
accumulating part 4. The so-registered defect information is transmitted to the

20 DB registration controlling part 8 and subjected to .control for registering the
information to the defect data accumulating part 4. In this way, the defect
information is registered to the defect data accumulating part 4.

[0046] |

In connection with this registration, it is noted that the identifying information

25 for identifying the inspected display device 21 read out by the inspected object
information reading part 22 is also registered to the defect data accumulating part
4 in relationship to the corresponding defect information, simultaneously. In this
registration of the identifying inforfnation, it is transmitted from the inspected
object information reading part 22 through the defect information identification

30 controlling part 13. Alternatively, it may be transmitted through the defect



to be followed or not (step 10: S10). If it is judged that there remains a
,defect 5 place which has yet to be followed (Yes at step 10), then the
process returns to step 6: S6. Thereafter, the simlar processes as

menti oned above will be carried out. hile, if there is no defect place
whi ch has yet to be followed, then the process goes to step 11: S11, so
that a series of uptake processes for the defect information about the
def ect pl agepavt@nconpodimdparfl06[ 0048] Fig. 4 is an explanatory viewto
explain the chain code analysis by the display-device inspection

appar atus, VilD&R i s established mainly of the second enbodinent of the
present invention " s a def

enbodi nent  dé&its!t \Aé Fhect”ﬁ%‘l\/g’a]ﬂjﬁé%f"’lhﬁ&eﬁrﬂé rEdFWég’ﬁ&n%%fﬁﬁAﬁﬁé{]ﬁgiC&Lﬁﬂ%teyeitt em 2,
15 there ig go f&?o%g 00;, B{Jﬁ s@epC%*es {jms'lths 1HA0EY Bt 41 8 2% %ﬁqylde?&t

outline data ~nma proces ed 'w se o ow ng chain

code angl ygjage w[h@c%%s yel Ritbe ESllov d¥e( YR ak Bteﬁqu? @ABRkYSpHcOfs fetGns b stgpone of
met hods of extracting the track data of the pointing device 15, which has

been acqui 6e86.byThealehfrew, mige sitveila2 proedseest aqotnaceona:d abmfepwdi/beushyedremt i oned
upt ake processes for the defect informati eferred with Fig.

poi nts i n Waulsedt theee poBe Weknss Péﬁféc‘é@&hﬁ@st%t t, b§tf8F19Wﬁ§ Hts‘fi“ntlhea)rf@‘:f‘éﬁcoded

in chains and st oret/jl‘,:ﬁg3 outline squa scoptl nuous
rift :

poi nts ar e8¥dP S Hb?fés{?ﬂﬁgéuiﬂtﬁb Eﬁc’é’%éﬁfsgﬁhg}ﬁedsef?ﬁ ﬁf’r‘é’a
common W tgbc;ur??r?cedé:fg@t'ﬂ f,é)g]% i Ae@d coordi nate-val ues data, 25

mut ual | y-di sconti nuous places are connected with each other by |ine
segnent;s. Tivesg} |ine segments are stored with expressions by a |inear
function, various curvilinear functions and so on. [0050] Fig. 5is an
expl anat ory Figew tio anxpkpianatohe yewctduwnetinfthe eledn ncatsdenaysisyby sth630 by
t he dlsplay deV|ce i nspecti on apparatus in acc nce with the seco
enbodi ment 4P atyrféﬂvweeg@ﬁﬁcti'crf\/éﬂwaws oeeh is 62@8 g?"é‘r F’é‘&ll\)(/l?hr]'lgl am@

the track daggdl?nbctn 'orf"?]ge B%serﬂ Qg\r”lt% 6ﬁ&qua?ﬁt‘xpld%ﬁgtes a defect.). As the

first embodiment deals with the data structure corresponding to the above item 2,
15 there is no need of chain code analysis. However, the so-acquired outline data
may be further processed with the use of the following chain code analysis.
[0049]
That is, the chain code analysis of Fig. 4 is one of methods of extracting the
track data of the pointing device 15, which has been acquired by following the
20 defect place in the previously-mentioned uptake processes for ‘the defect
information. As referred with Fig. 4, points in respective positions succeeding to
a starting point are encoded in chains and stored (by outline squares in Fig. 4).
.While, discontinuous points are stored by coordinate values (by shaded squares in
Fig. 4). In common With these chain-code data and coordinate-values data,
25 mutually-discontinuous places are connected with each other by line segments.
These line segments are stored with expressions by a linear function, various
curvilinear functions and so on.
[0050]
Fig. 5 is an explanatory view to explain the procedures of a chain code analysis

30 by the display-device inspection apparatus, in accordance with the second



is formed by an opened curve (step 20: S20), it is executed to call
.attention to the 5 inspection staff by neans of a display, for exanple,
"caution" on the screen of the inspected display device 21 (step2l: S21).
[0052] Next, it is executed to judge what-like profile the track data on
caution is forned (step 22: S22). Wth this judgnment, if the profile of
the track data as an 10 object is generally forned by a closed curve (step
23. S23), tmhbodineak ofldteapriesentdovangiohed so as to be a proper closed curve
(step 24: S24). As the closed curve is generated due to the correction,
the track dd851k encoded in chains for storage (step 25: S25) and

subsequently, a series of.processes are conplet ep. 31: S31).,15
[0053] On tHeS Setfieed HQHU?’%QP’H%%‘&% otas OPfied @%&@E?“Z‘“ﬂé‘%@&?ﬁ/?h““
conti nuous:;ld i,ffe f u . O
execut ed tlgﬂgglﬁ g%tg;ysaﬁl éﬁs%grcgl ﬁ\ggét%o?%ﬁz afﬁﬁﬁ\é%eg?\é-gdoﬁ)g%altﬁ gé%rgﬂ{lt ﬁole te and
ri ght epdsimpedtitm dthfidyaneay ¢ erplay, fSax@61pld elciutisi epn Bk scpeh) of thE

[ 0054] Next, it is executed to correct the track data so as to form one
curve connespeaigd disptaysdeicd 2 (gpepdit: SRil).h t he end- poi nt on establ i shnent

(step 28: S28). This operation is to correct the track of discontinuous
l i nes produc[é)95?]1 followng the defect place. Due to this correction, the

I T e A
R L o gtk B
poi nt qoor dhjeet &S godieraNg fat@ed ibygapdbsdd ofirvieh@tgpr 081 S@3),i the tasck tiha 30
end-point (step 30: S30). After this correctin rocess, a series of
processes eoreectyd seosrpd L@ adrogarepoH: cusgd ysteqy @8-5 4). WAy theglosed survreis
descripti Ogen%frattegedl}cei {oSEheeggjr?ggt%?l?tthe 't:ria%l%'da?éa\isaggcoGd%d in chains for storage

(step 25: S25) and subsequently, a series of processes are completed (step 31:

S31).

15 [0053]

On the other hand, if the followed track data is formed by a contiﬁuous line
different from a closed curve (step 26: S26), it is executed to establish a starting
point and an end-point to both left and right ends of the line as an object,
respectively (step 27: S27).

20 [0054]

Next, it is executed to correct the track data so as to form one curve connecting
the starting point with the end-point on establishment (step 28: S28). This
operation is to correct the track of discontinuous lines produced in following the
defect place. Due to this correction, the track data is reformed to be a closed

25 curve, so that it is encoded in chains and stored (step 29:S29).

[0055]

Next, as explained with reference to Fig. 4, it is executed in order to connect an
independent point with the closed curve to connect point coordinates of the point

with respective point coordinates of the starting point of the profile line and the

30 end-point (step 30: S30). After this correcting process, a series of processes are



illustrate an exanple of inspection data of the inage inspection result by
.the 5 display-device inspection apparatus in accordance with the first
enbodi ment of the present invention. [0057] .In connection with the
outline data extracted by the pointingidevice 15 follow ng the detect

pl ace, Fig. 6A shows one exanple of data format for the 10 outline data
when it is registered in the defect data accunulating part 4. In Fig. 6B,
#1, #2 andcofBpldeddseprds|$8d).i ve defect places whi ch have been confirned on
the screen of the inspected display device 21 and whose outlines have been
fol | oned. THEO&& ect place #1 is forned by a closed curve in mhlch t he
non- def ect i esent e def.ect i de

defect 15 ﬁgFM§l"By%é B%I SC”B%?%t dgFEéF? eFﬁ@éﬁT“’Th§:§%oE§I égof t he
starting peiyRira@r &n KBHPHEBE Gls R¥tioh #data XoF) th@#ljmag}él }nspectﬁqu'rééu@tnﬁgf lije the
data exhibiting an area (zone) of the defect place is encoded in "chains
and regb st@lspldytdtvid%anﬁﬁcmiah a@f;ara(u‘%lm axtgrda#de with)th® izt 2k dAihent 6f th20
Additionally, "(#1, xr) (#1, yr)" is registered as a representative point.
Simlarly, pwshéidavakmgr #2 and #3 is registered in the sane manner. Note
that the area_ _information about #3 is not registered due to the data
structure ofl0§> Bblnt [ 0059] Instead of using the chain code data,

PR S T e e el AL

dat a, |rrespecf|ve or 'its continui discanti nui t exanple, the

coordi nat efcﬂfb‘(’(zﬂ?)’th@%e@éﬂ?rﬁ§&e¢1%n6P\hﬁmcfv@sr BBt Rhmpldbi dska foffdat ddr) the#1,
X2, #1, y2) 0060 Fi ows one exanpl e of i nspection data of the

i mage il0speatinenateshkn ibis regBBtdrbed idiispiefgedéath aecumsaciapipant dppdn Figis i n
accordance with the first enbodiment of 18 the present invention. [0061]
The i nspecéBofil.dd andp#adslenptedrenpecdiviesdederd placaspykichthayebeem coptirmad 0dws t he

the screen of the inspected display device 21 and whose outlines have been

followed. The defect place #1 is formed by a closed curve in which the

non-defective area #2 is present. The defect place #3 is identical to a defect
15 formed by a point (point defect).

[0058]

The coordinates of the starting point are represented by “(#1, x1) (#1, yl1)”.
Additionally, the data exhibiting an area (zone) of the defect place is encoded in
chains and registered in the format of “(#1, x1) (#1, yl) 01212120011...”.

20 Additionally, “(#1, xr) (#1, yr)” is registered as a representative point. Similarly,
the data for #2 and #3 is registered in the same manner. Note that the area
information about #3 is not registered due to the data structure of a point.

[0059]

Instead of using the chain code data, alternatively, the defect information may

25 be stored by only coordinate data, irrespective of its continuity/discontinuity.
Then, for example, the coordinate row may be expressed in the format of “(#1, x1,
#1, y1) (#1, x2, #1, y2)....
[0060]
Fig. 7 shows one example of inspection data of the image inspection result by

30 the display-device inspection apparatus in accordance with the first embodiment of



i nspection staff to grasp the defect place confirned at the inspection
.process for 5 the inspected display device 21. Here, information to specify
a panel for the individuality-recognizing information of the inspected

di splay device 21 is described as "RAEAD371A, (Bl)" and the serial nunbers
"#1" and "#2" are allocated to several defect places confirmed on the
so-specified panel, respectively. 10 [0062] Note that the presence of two
pl aces reptespnrtad ibyedtibh”! represents a ring-shaped defect area (defect

sel ection are(} where one defect area is provided, inside thereof, with
anot her def ef06dlea. The reason of adopting this expression is that when

brocess, an SAEAFIEHAN 15 PrESER B S e AT 1 ﬁeaﬂﬁh%gﬂ?@ iea on
the  whol eiig.spi 8.8 d BESPTESARRS, fscl HARTR o 5o Bfodebgboul d

faC|I|tatea sta S recoghition a ect area rmso

i tem of 5'Famd inspetraedisgiayi d@vidio2], Beeqrididiglayiont Respdcify- §t]ﬁﬂeldf@tetrect
area and the inside normal area are categorized by "#1" together. 20

[0063] The individwaliof-récDghigotg Nbfhematiepr efetht sinspeqtedt dasplayesiavics @bt & ned
by classifying the states of so-confirped defect places on the ground of

defect defde#firiaednas r B BARY i @]f)hea’tfbﬁ@%tsénaldéfllnﬁiefsi 17 and "%y aksce.

For instanc |nc t he "de de" of ~#1" " fect Serial No."
is identi céﬁbfg Di gcg upe e dfeged §$3 C‘f’nf”me’edxp(t’esseed By oPS u?lig?/den%eszm The
col um of redefgedii,ve/ Non- defectlve" represents whet her an individual part
formng the faul tg pl ace is a non-defective one or not. For instance,
since tie arg@62)si de the ring-shaped defect area is a normal area, the
sane part is expressed by "non-defective". Froma V|em10f t he ring-shaped
def ect area OWte Hbaimibe epresenasonévieyo plheesi meprdsendgedeab) s #10t MipigseDbiR aa

constl (uent ol ioagy LR Bl Acei, Te A5, ool um ot JLaseecting o, oo
inside thereof, with another defect area. The reason of adopting this expression
is that when the inspection staff finds a ring-shaped defect area at the inspection -

15 process, an understanding of such a defect as a ring-shaped defect area on the
whole in spite of the presence of a normal area inside the ring would facilitate a
staff’s recognition about the defect area. In terms of the item of “Faulty Place
Serial No.”, accordingly, the ring-shaped defect area and the inside normal area
are categorized by “#1” together.

20 .- .[0063]

The column of “Defect Mode” represents respective results obtained by
classifying the states of so-confirmed defect places on the ground of defect
definitions registered in the defects’ definition 17 in advance. For instance, since
the “defect mode” of “#1” at “Defect Place Serial No.” is identical to picture

25 unevenness, it is expressed by “unevenness”. The column of
“Defective/Non-defective” represents whether an individual part forming the
.faulty place is a non-defective one or not. For instance, since the area inside the
ring-shaped defect area is a normal area, the same part is expressed by
“non-defective”. From a view of the rittg-shaped defect area on the whole,

30 however, the inside area is nothing but a constituent of one faulty place. The



Fig. 8is a flowchart to explain an analysis outputting process of inmage
.5 inspection data by the display-device inspection apparatus in accordance
with the first enbodi ment of the present invention. [0065] The flow chart
shown in Fig. 8 relates to one exanple of the analysis outputting process
to anal yze the defect information regis%%red in the defect data storing
part 10 4 with the use of the defect positional information analytic

utilizati ogyh@&haMahsRRlihe TifRE rEMELARE QUL BAHE 230 HRURWHChE @SHCE plfet he
def ect positiona |n?orna%|on analytic wutilization termnal part 5. [0066]

Based on awas hgpectedndition fromthe defect positional information analytic
15 utilization termnal part 5, it is firstly executed to set an
integrating [R8p4Mrafting condition by the defect positional information

lyti itior tti t 9 t 40: $40). B d t he_i.nt ti
map traf 1 ng BorR FoRoBS AR SnatPRt 87 SAYTE WBEUPEGPRGSSuR] e
def ect - data i i pst defect . i ' ip.th
ot act Aot BoERaPond ARy Wil 0E N1 echBh ARl n L EREREE B B 0o

10 (Step 4ist ShbbdihOA&H the Medcent feng@f ect positional information
a

integrating part 11 reserves menory area for integration map array and
perforns an [i0065] al i zati on of the nmenory area (step 42: S42). 25 [0068]
Next, it is executed to performa series of processes at the follow ng
steps 44: She flowschartshipwg ishFige§ selatestty oak|exampifeplthe-aabiaideutavitingns

bt ai d by th hi t 43: S43). .[0069] 30, Ei t t .st 44:
Saar 1t i SViaeER oA Ty BE ale et e rmaer Ar5 06T Mg res aaty 8PSk Ptior ki ng
array. llb'exa’v\a'g# thel BB o} Phe PrRct %55%@1(&%%%@905 Qnaghémi%@oﬁ BRLSSANMLAL I ve

val ues of a ect outline int Ing array's parts corresponding to the
defect ar san@Uhitth&eoltpir 5 eMiedc Basulthe tdeldetdct posiiofatiaforhaiti®dn ahaBnic an

appropriate
utilization terminal part 5.
[0066]
Based on an input condition from the defect positional information analytic
15 utilization terminal part 5, it is firstly executed to set an integrating map drafting
condition by the defect positional information analytic condition setting part 9
(step 40: S40). Based on thé integrating map drafting condition established here,
it is executed to search defect-area data items against the defect information
registered in the defect data storing part 4 by the analytic object data retrieving
20 part 10 (step 41: S41).

[0067]

Next, the defect positional information integrating part 11 reserves a memory
area for integration map array and performs an initialization of the memory area
(step 42: S42).

25 [0068]

Next, it is executed to perform a series of processes at the following steps 44:
S44 to 47: S47 with respect to all of defect-area data items obtained by the
searching (step 43: S43).

[0069]

30 First, at step 44: S44, it is executed to reserve and initialize a memory area for



supplenment is carried out so as to close the outline. Next, at step 46:

. $46,, it is 5 executed to substitute values representing the defect area
into elements on the working array in the defect area. Next, at step 47:
S47, it is executed to add 1 to eleneq%s corresponding to array el enents
on the working array in the defect area™ and array el enents of the outline.
[0070] 10 Since these defect-area data itens are not necessarily

construct edolyin@drageniNexgl £neey 85: SheyithavRedledeo SUPR]eRERPRGAQLIVE
continuous closed curve. In this view, when the data is supplenmented in a

manner t havalatd obhelefentsoutbpe eésterworkgng heay sutdrisneprrdsposdidg-tbytheiddéeani t h
each other on a two-dinensional array due to the processes at a series of
steps 44: &3 qutling.regpesented e thy delpst-gptaaidpaditemgef dben.apr2PPISPEHAPOSed

f I d .. ..0071 t ft i f tep 43:

oSNy R oL 0 LBE o RhlR, OB SE R R e,
h deaf ty dr.af i At i i h

g 207, Il AL IRl 0B REALEP B YL DB HS b s

i ntegrati oworlpg iasray riansdriéfeedares. t Nexget eep 4054071 analexeduttPtdBdd 2No
analytic utilization termnal part 5 via the network 6, outputting the

anal ysi s relsmlentsagorrdspondingdo ariagrelempnts [(@0fhg|working<@maly iEnizodéfeensreaFi g. 9
is a structural viewto e ;})ll ain the whole constitution of the

di spl ay- de¥Ac¥ 2y ﬁ@ﬁ@@ﬁ‘bﬁ‘ §994i%%t us in accordance with a second enbodi nent
of ‘the pr esg%m' nvention. [0074] 30 In the first enbodi nent of the
present inventi mentioned previously, the 21 inspected display device 21

giefsgL?MS an $iRePedst ALiédTBGE dWhi &nd Rf: ROI AEdREhrilY0nsGudied ) L@‘ﬁ?erﬁ
pl ace confirmed on the inspection imge. Fufther, the “resulting
track dat aclemeptsocksstavas bhsupplehiened firos kahtimouwndosddbseguents Yhis
view, when the data is supplemented in a manner that all elements representing the
outline lie side-by-side with each other on a two-dimensional array due to the
processés at a series of steps 44: S44 ~ 47: S47, there can be obtained a defect area
15 composed of a closed curve.

[0071]

Next, after a series of processes at step 43: S43 are applied to all of defect areas,
the defect position integrating gfaph drafting part 12 drafts an integration map
with the use of values for the integration map array (step 48: S48).

20 [0072]

The so-drafted integration map is transmitted to the defect positional
information analytic utilization terminal part 5 via the network 6, outputting the
analysis result as the integration map.

[0073]

25 <2". Embodiment>

Fig. 9 is a structural view to explain the whole constitution of the display-device
inspection apparatus in accordance with a second embodiment of the present
invention.

[0074]

30 In the first embodiment of the present invention mentioned previously, the



regi stered, as the defect information, into the defect data registering
.part. 4. 5 [0075] On the contrary, according to the second enbodi nent of the
present invention, there is visually confirmed a defect place on the

i nspection i mge displayed on an inspected display device 44 (the

i nspected di splay device 21). Then t he 2Iso- confirned def ect pl ace is
duplicated onto a transparent sheet 43, such as OHC 10 sheet which is
overlaid ofspdiRed iGRkYy qa‘evwaﬁz;n&g@g%j@c&ndnﬁekayorﬂ%bg@, dAileMHehpbiA@inguse of

awiting miterial or the like. | A defect information collecting

devi ce i n d&odeos tafckows bhicfdue phree aodfirmpd odithe mspettidhen pgees entrthienvidat | on
includes a defect information-inmage data 15 converting part 40 forned by an
i mge scantfseltgig traek |dake is proepssedtasi WEopwhine owformatige apdr yubsequsgtiyart 41

for correcting the outljne data of the inppoyted defect | ace, .the defect
o or ot 1 off et e 14 tedeBie SR matpb g BBl EfatielRE BT dor mat | on
transm tti ng{ggggL 14 and the defects' definition 17 [0077] 20 In the
so-construct fect information collecting device, an inspection inmage

i s di spl ayedofpmhd Benﬂrﬂs/p@@doe@iingltsnhaxem\dl &8bddimend iof eh@PrdsBEPREGER fAgh, St af f
superinposes the transparent sheet 43 on the displayed screen and marks

def ect pl teesistiataliyheorifirspdct defactsplatd osane aspectiai made disghyeden an
transparent sheet 42, with the use of a witing material (color narker) or
the |ike. mspeded adigplapodevice 264 nbki gPectpdindisplier detiget 2l acdhep hide

[ ti t af f ith Lt h dot t he def I
| e surr cemeoHg T RLoeroepohraaeidaledohe Rlpuarniafediis g s giue ™ °
Wi t hout ot gy dDSRGSH 'isoﬁvérmtg%nftgé s@iph iogahd ['f&%gslét;ed'%soﬂl 4RGeSl the

required to display the inspection imge. or such an area as

typified bysepbfcd wiRingnaxyeriaessthedikd.tional ly, the staff draws 22 a |ine by
followng the outline of the area by neans of a witing material. For a
| i near defeci00gbhce, the staff draws a |ine superinposed on the |inear

f I . hi i nf i i i
defect place, LB M5 M@ SS1SR g BLOLI™ Ol EeL S 2P R

embodiment of the present invention includes a defect information-image data

15 converting part 40 formed by an image scanner or the like, a “defect information”
image correcting part 41 for correcting the outline data of the imported defect
place, the defect information identification controlling part 13, the defect
information transmitting part 14 and the defects’ definition 17

[0077]

20 In the so-constructed defect information collecting device, an inspection image
is displayed on the inspected display device 44, while an inspecting staff
superimposes the transparent sheet 43 on the displayed screen and marks defect
places that the inspection staff can ascertain through the transparent sheet 42, with
the use of a writing material (color marker) or the like. As for a method of

25 marking a punctate defect place, the inspecting staff may either mark with a dot on
the defect place or draw a line surrounding the defect place. As for a defect
which is visible without the inspection image for duplicating, it is not necessarily
required to display the inspection image.

[0078]

30 For such an area as typified by picture unevenness, additionally, the staff draws



out on the transparent sheet 43. As a result of the defect information
.transferring 5 operation, a transparent sheet (filn) 42 having the defect

i nformati on described thereon is produced. [0079] Next, the defect

i nformation-imge data converting part /40 converts the defect information
described on the transparent sheet 42 into i mage data for readout. In 10
this reading process, as referred wth Fig. 10, the defect

i nformati ontiheBYGoHalh e GRVIRNAd DY tHRAErka 49 mEazho B wirlTBGEmAGRMANET FoSgans
the transparent "sheet 42 describing the defect information produced by

f ol | owi ng lifica¢ defeecplace, tharsedff doawd déinetsuperspaoestd os hleelines uleliea@ pldddP
sheet, so that an inmage (inmage data) for the defect information is
produced (kt@&is way, sglefect informano) tNasferring @permige Gtepdede220)i iewradi on i s
conpensated b he "defect Information” | e ensating part_.41. The
Conpensat | O e Gatpnignonee 15 Rapdesil PhOe iR EpmabPaleny ctdne | oned
with refer 10 F . t e i 0 L@n, the
conpensété@ﬂﬁﬁﬁggzbkg@g?§¥?Q$RQOGﬁépi%%%ag%giQﬁﬁ%ggﬁcgg é?gﬁ @%%ﬁ%EQZ).
[0081] Thgepoadypasivcp@ge of defect information is transmitted to the
defect information identification controlling part 13, further transmtted
to the defedP079nformati on DB regi stration part 2 through the defect
information transmtting part 25 14 and the comrunication network 6 and
regi st er ed i%e&th@ed@rf%@tmgoaﬂét@ﬂdmaﬁa datar eonvgrtingpartt 4aconveatsdbe defeot

O B RSB b SRSl PR R Sl
B e e L
Not e that ¢diemapondrierDpdiueBnis daage Ssdah@e hadans ctide tansparents shedt apcodi ng
in 23 chains for explanation. Instead, there may be adopted an existing
i mage prodesssbing thedhisgt informating predecediey Ftbwingdt tsfedtivg namel) caothdi nat e
data as pt%als%grnen?gﬁ&t, such as OHP sheet, so that an image (image data) for the defect
information is produced (step 51: S51).

15 {0080]

Next, the image of defect information is compensated by the “defect
Information” image compensating part 41. The compensation executed here is to
make a closed curve previously mentioned with reference to Figs. 4 and 5. By
vway of the compensating operation, the compensated image of defect information

20  is produced (step S52: S52).

[0081]

The produced image of defect information is transmitted to the defect
information identification controlling part 13, further transmitted to the defect
information DB registration part 2 through the defect information transmitting part

25 14 and the communication network 6 and registered in the defect data storing part
4. Note that the defects’ definition 17 previously memorizes the defect
information for classifying the kind of a defect with respect to the compensated
image of defect information and grants a defect definition for classifying the

produced image of defect information from the defects’ information on memory.

30~ Note that the second embodiment adopts the chain code analysis for encoding in



[0082] 5 According to the present invention nentioned above, it is

. possi ble to provide display-device instruction apparatus and nethod t hat
allow results of the screen inspection in the nmanufacturing process for

di spl ay devices to be stocked for storgge wi th ease and that further
enable the stored result of screen inspé&ction to be analyzed or outputted
as occasi on demands, thereby inproving both production 10 efficiency and

qual ity of cHdigs dosPddNarth@onCeSinsteh@08RreNat6, bwi hiepitd bai ngidting tikdgt 0 SED,
liquid crystal, plasnma display, Braun tube, etc., the present 1nvention
may be apppiocatsieg troetany, dorspistancdevmatbodmfi pppdring tthe sdagdinatd migta tasng
nmeans for displaying an image for inspection. 15 [0084] <Edit Function>
The i nspecP9lsgom@ptr at us of the present invention may be equipped with a
function to foggg]t the position of a defect place nore precisely and a
function to litate the detecting process, both of which are nmentioned

bel ow. That } 0 - 1 h : Nty d.av i } t he
ol | owi 8o 1 UnGiTERE, @ PROARIE IRy Budn A RIERATIOAE NI POSITY L0 10MEE
Fig. 2 furgRprayodeicd B28aktiod Agpiasi il Medd mal oflbe Addressitng stiesat i on
is a node suitable for plotting the position of a point 25 defect

preci sel y. irBpectioms iranbe mamdartudogdirocess fohatisgae dsfvices hogbe shaaket fofr

pi xel s form ng the inspected display device or one of sub-pixels formng
one pixel StoEAggeVEBtcageand Iﬁléatafélﬂg%rsﬂ%e thingteresnres !t B SFEEBYPEPSHOBHPT t i ng

e R T A S Lyt

erabl e in pul"a1on wWnion

Figs. 3§ aggigglcy%d[(ﬁg%@ ofthe E518Y HeP@ed 0 Figs. 11A 11B, 12 and 13,
respective steps’of the addressing “~function will be described bel ow.
[0087] [0083]

Note, without béing limited to SED, liquid crystal, plasma display, Braun tube,
etc., the present invention may be applicable to any display device equipped with
signal inputting means for displaying an image for inspection.

15 [0084]

<Edit Function>

The inspection apparatus of the present invention may be equipped with a
function to input the position of a defect place more precisely and a function to
facilitate the detecting process, both of which are mentioned below. That is, the

20 apparatus of the present invention may include the following function at the
detection of the defect area at step 7: S7 of Fig. 2 furthermore.

[0085]

[Addressing Function]

The addressing function is a mode suitable for plotting the position of a point

25 defect precisely. For instance, under condition that one of a huge amount of
pixels forming the inspected display device or one of sub-pixels forming one pixel
is defective, the addressing function is preferable in shifting a cross cursor onto
such a defective pixel (defective sub-pixel). Of course, the same function is also

preferable in manipulations shown in Figs. 3A and 3B.

30  [0086]



Fig. 11A shows one displaying formof the inspection screen. By

.mani pulating 5 a cursor 50E on the screen (e.g. clicking) while
superposing it on an area 50D representing the general position of a
defect, the display is shifted to a screen of Fig. 11B. [0088] In Fig.
11B, there are respectively i1lustrated®a cursor 50A and a cross cursor 10
50B (Note that the position of the cross cursor 50B coincides with a center
of the area @&r)ngﬁmtmgs.diﬁ@,l ayB panednd( t Be rdspseeed etkpdi SOtRY ad@eksigy 37.
Additionally, a physical defect is present on the panel, for exanple, as
repr esent eftinbtiom wild foectescriod beAswshown in Fig. 12, it is executed to draw
the defect position (step 121: S121) and successively, the defect node is
i nputted (stl8P8122: S122). Here, the 15 position adjusting node is sel ected

by the i ti ff. In. i .the . to,th i nt. defect
DY e 1P Sl Lol B PR rb R Rl S
(5) o041 6 b RS AEE PRI\ BHF) Ay 80D

far. Next, represafliinis thd GetrACHSHiA of BaicpQs] tHeodisplhy inghdefdeet a coRentof
defect) 20 essential to the addressing function is performed (step 125:
S125). [00Bg] 11BReferring to Figs. 13A and 13B, the adjusting process wll
be described in detail, below [0090] 25 First, when noving the cursor in
order to al tl@P8%he defect position (defect selecting area) selected

d by step 124 S124, th i tiopal adjustnent.i tarted (step 131,
S131) . not o THaE” 118 BT peparran ot TP REL S0Es08 ool 51 pRiRg

then ang Op%@t(ikl% hafuld fskifiéh 8f Afel crbfec RS 5087Rn B3GR It enpQUbhhRe
acconplished by the staff's clicking of the nouse. Alternatively, 1f using

a tablet, @Bathb.ppetiridiopiawpahel (e iaspangd dspRd deyice)dont anddinénadlypan w th
the tablet. 25 [0091] Next, it is executed to Eydge whet her a di stance
bet ween t heh¥sigad slef8YAs paesenhen tbe peoek fosGraBmOB, ias nepresentedrbna defect

predeterm pgd NI hwd ik 13, Ris MRbcd il S8 afad the defect position (step 121:

shown in
S121) and successively, the defect mode is inputted (step 122: S122). Here, the
15 position adjusting mode is selected by the inspection staff. In case of moving the
‘cursor to the point defect of a sub-pixel, it is executed to select which of
sub-pixels (R), (G) and (B) should be displayed as occasion demands (step: S123)
and further select a defect (step 124: S124). It is similar to step 7: S7 of Fig. 2 so
far. Next, an adjusting process of the position of the defect (point defect)

20 essential to the addressing function is performed (step 125: S125).

[0089] .
Referring to Figs. 13A and 13B, the adjusting process will be described in detail,
below. |
[0090]
25 First, when moving the cursor in order to alter the defect position (defect

selecting area) selected (drawn) by step 124: S124, the positional adjustment is
started (step 131, S131). Note that if the inspection staff uses e.g. a mouse for
drawing, then an operation required to start the positional adjustment would be
accomplished by the staff’s clicking of the mouse. Alternatively, if using a tablet,

30 the operation would be accomplished by a contact of a pen with the tablet.



S132). In the exanple shown in Fig. 13A, the predeterm ned nunber of pixels
.is 5 set to 50 pixels. Nevertheless, the predeterm ned nunber may be
altered corresponding to required inspection accuracy, type of display
devices to be inspected and so on. [00Q2] At step 132: S132, if the

di stance between the cursor 50A and the cross cursor 10 50B exceeds the
predeterm ned value (NO at step 132: S132), then it is executed to judge a
magni t ude rej0@®1pn between a distance in the direction of X-axis formng
the cursor 50A and the cross cursor 50B and another distance in the

di recti on of N§xtaliis exeeuiphitp iudgs evhethreyor disfagcepetvaan thg 38)sor B@Aeand thet he
distance in the directiqgn of X-axig is less than the djstance in the

di rection 6fSYCHKPS 5@%9@%%“ ﬁ’la“sat%rﬁai'(?é‘.‘”@ FHm "trhﬁpli"f’fsi%r ‘%Bée(élftpehﬁio

j udge whet th i i i r i -axi S| t he

pr edet er m gg%z)\?alqﬂgh%%%r}\%@e(sg?%gqﬂﬂg %%4‘?9 p9%drf)t%ar§ﬁ|h?q @”’lbgf?%éﬁ‘gﬁ lt:ft
predet esn padty 3U§iAdls.St NeviABeleSkl 3theOprédefermifdl | furfbeTO maSLbet 81tHR4

pi xel s, the sane value is alterable accordingly. [0093] 20 Further, at
step 134: &i3ésponflinghe dedtiemic énspactidre adcumacy,i oypeodbf Xisplag dexiesds bbe
predeterm ned value (NO at step 134: S134), it is executed to conpare an
X- conmponentnspectehand §p §8r 50A wi th an x- conponent of the cross cursor 50B

(step: 81359 0 step 135: S135, if an x-conponent x of the cursor 50A
exceeds an >98 onent xo of the cross cursor 50B (NO at step 135: S 135),

that is, in R9§§qu32.2§1§ixﬂfhé ARt 'c%od’g?\gg&gghg?@uégéré@g agﬁﬁﬁé PN SQsr0B 18

increased in iIncrenments of pl xel (ste n e cursor 50A and

the crass §0Bsatea3Bhaneedbtsliayedaluagaid af steppl 32381331 3R¢n iSEbsequeat | y,
it is executed to judge the possibility of a conpletion of adjustnent by
means of dicspidgs agmagsitudeenclerion betwwer) o distarmedimghe idipetionesf Do akise

i nspection_staff about the conpletion of adjustnment (step 138: 30 S138).
Wien the ¢ ’E@itgﬁ Hfseq Qﬁtaﬂqgn&’ei%mé%lcéﬁspéé% agfl eaprothesgdisiange gin deep 26

195, S138) 5 VSO B R5RE cBPTRbES ST, SIMEL AR g e
demands.  Mhiteedirdchioh g Xadki4Sis MBRALthh S tROHisEMIBli R dirt o PHPTESTs (FES
returned to step 131: S131

15 at step 133: S133), then it is executed to judge whether the distance in the
direction of X-axis is less than the predetermined value or not (step 134: S134).
In addition, although a predetermined value at step 133: S134 of Fig. 13A is also
set to 50 pixels, the same value is alterable accordingly. |

[0093]

20 Further, at step 134: S134, if thé distance in the direction of X-axis exceeds the
predetermined value (NO at step 134: S134), it is executed to compare an
x-component of the cursor 50A with an x-component of the cross cursor 50B (step:
S135). At step 135: S135, if an x-component x of the cursor 50A exceeds an
x-component Xq of the cross cursor 50B (NO at step 135: S135), that is, in.case of

25 x>Xxq, the x-component xq of the cross cursor 50B is increased in increments of 1
pixel (step 136: S136) and the cursor SOA and the cross cursor 50B are displayed
again (step 137: S137). Subsequently, it is executed to judge the possibility of a
completion of adjustment by means of displaying a screen (not shown) for sending
inquiries to the inspection staff about the completion of adjustment (step 138:

30 S138). When the completion of adjustment is selected at step S138 (YES at step



again. 5 [0094] As shown in Fig. 13B, if the distance between the cursor
,50A and the cross cursor 50B is |less than the predeterm ned value at step
132: s132 (YES at step 132: S132), the inspection staff noves the cursor
50A while maintaining a click (step 132-1: S132-1). Next, it is executed
to calculate a difference between the 10 coordinates of the cursor 50A at
step 132: S132 and the coordinates of the cursor 50A at step S132-1,

further cal3gil 8188)newe cofjustinteat g500ésst e compseaed Wirsar cofkrbipn $robd rtaet i ng
t he above cal culation result fromthe coordi nates of the cross cursor 50 B

at step Slmioramﬂlodu epraﬁ aheé B tossb-pindd(stspB38n SihR) avacessndieraards. agai n
(step: S1.32-2 en, is executed to j e whether the ins ecg n staff
still 15 cWﬁ‘t‘lienlféECtaél“éF’i’?fR‘%)F‘O'nQﬁmI( §feé‘pth38¥89‘°'s§)‘s rqtprned do stepr il HSF nues
to click, then the process goes to step S132-1. Wile, if the staff does
not contintf®o click, the process goes to step S132 [0095] If the

j udgnmeng at @bgﬂh133: S133 is NO, then it is executed to judge whether a
20 di stance in the y-conponent between the cursor 50A and the cross cursor
S0B is | ess Afiahownpnerig BB, e dhey distinceebegwesid) tin xetss) 50A and thsteyss133- 1
S133-1). Here, if the distance in the y-conponent is |less than the

pr edet er m ewsdony 50Bds (I¥@Sthan thgtpspdetganined Spbe: af step 133t 9437 f YiHieat step

t_of t 50A bstituted i
e Cross. bifsoh Sobe Eeerspasnse e B SeorR siReteiiBinict ayFa. o
S133-2, e%r P5£3% 59 P S 3 MGl B ERNCUGW § Uirre R BRAY dACIHES 0SS

cur sor 508& e respec??'\s}g Ngn‘g‘s’pl aye%l on new cooranat es and Fl%erea ter,

the abqgye %&@ﬁﬁ?&%ﬁ%e&:ﬁl% SBI38: @efl 15239137 @ndekid 6637 FhadkCOf GieNGiryor
[0096] While, at step 133-1: S133-1, if a distance in the direction of

Y- axi s bet S@é&nt tstep SBIR-tufustrer 5Akulate nEwecanTdEstesishe GOB @NowetiB tolye
predeterm ned value (NO at step 27 133-1: S133-1), it is executed tao
conpare t h@@ﬁlaéﬁﬁﬁéh“ehl?o"&fcatl%a%% sltdonm g FPOTEIH@“';? Q:fdﬁﬁﬁﬁésﬁtcub?ortSIQe

or 05 USRI P T el e P MR PP e
(step: S132-2). Then, it is executed to judge whether the inspection staff still
15 continues to click or not (step: S132-3). If the staff continues to click, then the
process goes to step S132-1. While, if the staff does not continue to click, the
process goes to step S132
[0095]
If the judgment at step 133: S133 is NO, then it is executed to judge whether a
20 distance in the y-component between the cursor 50A and the cross cursor SOB is
less than a predetermined valﬁe (e.g. 50 pixels) or not (step 133-1: S133-1). Here,.
if the distance in the y-component is less than the predetermined value (YES at
step 133-1: S133-1), a value in the y-component of the cursor 50A is substituted
into the y-component yo of the cross cursor 50B (step 133-2: §133-2). On
25 completion of step 133-2: S133-2, the process goes to step S137 where the cursor
50A and the cross cursor 50B are respectively displayed on new coordinates and
thereafter, the above processes at steps S138 and S139 are performed accordingly.
[0096]
While, at step 133-1: S133-1, if a distance in the direction of Y-axis between the

30 cursor 50A and the cross cursor 50B exceeds the predetermined value (NO at step



cross cursor 50B, that is, in case of y<yo (YES at step 133-3: S133-3), the
.5 y-conponent yo of the cross cursor 50B is decreased in decrenments of 1

pi xel (step 133-5: S133-5). On the other hand, if the y-conmponent of the
cursor 50A is nore than the y-conponent yo of the cross cursor 50B (NO at
step S133-3), the y-conponent yo of the cross cursor 50B is increased in
increments of 1 pixel (step 133-4: 5133-4). After conpleting step 133-4:
S133-4 or si®p: $8%4), iBis3s8cchutedhe chthparodesscognesndm ofttbp clrsd7 SO8M8ikhwher e
the cursor 50A and the cross cursor 50B are respectively displayed on new
coor di nat etheandompenefafethe arnes ewsoe SPBJsEPsER3-at S1338Ps SI3temnAd3S139 are
performed accordjngly. [0097] t ste 4: S134, if the distance,in the

di rection %%33)(3ani%y'ﬁ%?“\R@%?Pttqéﬁ%El‘r”§8$5&§55 ?ﬁ%%c? Y18MPBELt ¥ ar 86rthE0p i s

| ess than the predet i ned yalue (Y S 13491349 . | irn the
x- coor di nat’€>df {178 %@Jgscg)}]raq@g%\]#scaé%t%gt ?%3(& ggglsn%tos&eﬁe%%(}égsrrlp\%ngebﬁtﬂh)%o of

the crogs GubhaRoneB (FUBP cloddchisoP58h-id Hecrlehse@ORTHeRidnht Obf 13)5%3 (384- 1.
S134-1, the process goes to step S137 where the cursor 50A and the cross

cursor 50B133-6: 6&3p&3t | Qaltye diteplhayddf tre pevmpooent afahesuesod SDAas eadreer
the 20 above processes at steps S138 and S139 are perfornmed accordingly.
[0098] | f thahetheelzromnesienh Yof Of & crasseserspl iSORedNG astdpp 1953 YESthst step
135: S135), a value of tEljhe X-coor di ge X0 of the crosstc§§or. qo(B i s
decreased Y1FORPOPEReYY ¢ Fcr‘issp‘i“%%qrg(b Bgngrsasef ingpseemants oy, L PIXG&8%Pon of
step 135-1;,933%14 4t he - &St $ 8 4. IES 50A
and the cr%%S%'CEr%%r“BOéq%?g%?@é%g‘cg[glagéIlég %isggfq’%ggSt\gﬁqr?gv&g%lojr:%ig’ng{ees and

ther eafjiper prdcss g&@vt@ SEPCTE SIS 78k hére @ps c 8138 50 @ dSh3Qras eupsyrf OB e
accordingly. [0099] [Shift Mdde Function] 30 Next, we explain the shift

nmode funct respeativelly dédpéayedcen newRiogrdihdtes 28d there@fpr, The abhi ¢ progsgecs at
suitable in either confirmng whether the position specified by the above
addr essi ngSEanSE PSHANE il PP preBerieIRfdsaGrPtHnEYdef ect position or perforning

[0097]
At step 134: S134, if the distance in the direction of X-axis between the cursor
15 50A and the cross cursor 50b is less than the predetermined value (YES at step
134: S134), a value in the x-coordinate of the cursor 50A is substituted into the
x-component X of the cross cursor 50B (step 134-1: S134-1). On completion of
step 134-1: S134-1, the process goes to step S137 where the cursor 50A and the
cross cursor SOB are respectively displayed on new coordinates and thereafter, the
20 above processes at steps S138 and S139 are performed accordingly.
[0098]
If the relationship of x<xq is established at step 135 (YES at step 135: S135), a
value of the x-coordinate xq of the cross cursor 50B is decreased in decrements of
1 pixel (step 135-1: S135-1). On completion of step 135-1: S135-1, the process
25 goes to step S137 where the cursor 50A and the cross cursor 50B are respectively
displayed on new coordinates and thereafter, the above processes at steps S138
and S139 are performed accordingly.
[0099]
[Shift Mode Function]

30" Next, we explain the shift mode function with reference to Fig. 14.



to confirmthe defect position. 5 [0101] Wen calling for the shift node
.function, it is executed to store coordinate values inputted by the

i nspection staff's clicking with the use of a nouse or a tablet pen (step
141: S141) and successively, the coor di9§at es of a graphic representing the
position and profile of a defect are stored (step 142: S142). Here, 10 the
i nspection staff noves a cursor with clicking (drags a cursor), while the
coordi nates [@fipoje cursor are stored sequentially (step 143: S143). Next,
it is executed to calculate a difference between the coordinates of the
cursor at stBe shitimo®1i4suitabletingitboneaifitatieg whkthenshecpesiiden specifiehby43:
S143 and al so executed to nove the graphic (defect selection ar ezﬁ_é,

repr esent i Hg abric aadiessing funrdiogriany eoigeldes Withe RiPeiROSHIRD QUURFIERYTLRAS] v,
the screen is display ain (step 144: S144). Next, it is executed to

j udge whet Hfef° ngfhr‘?scﬁg%ct?%(?ﬁ”@%aff has made a click or not (step 145:
S145) . Lf tﬁ@ bi‘fpeCti on staff keeps on clicking, the process goes to step
143: S143 ( é at step 145: S145). Wiile, if the inspection staff does not

male a cli cWhehNQalingtfep tHed ShifShftlk, funbdo) APRI exedcdetent stoed @odbidinatar ea)
representing the 20 position and profile of the defect is displayed with
t he coor di naues isgutteideby S Inspagtadm stadt’eplitkie Bithethearsd ethe MPHEe’s | s
ended. Wth the utilization of the shift _.npde function, it_is possible to
confi rm whEbidr Pemelstedmddl arg i) ARG SRSGesY Ve lodhe i P dalssd8f vi ¢ asng
detect position precisely.or n ' | t1ize0 erging to
Figs. 15 tBePi?e"ﬁHé?fﬁ%Bésx‘f‘g% ‘?gfn"fxlhgﬂ’?%ﬁeefégﬁf%ﬁggﬁggﬁc}ﬁ‘kﬂ%s]ﬁ%rg’

cor r ectiipngfhensfel @St spirefsRRCe Qran M8 afdi8hg qaFdgsCd idigsary, Whild fhee use
of a nouse or a tablet pen, the later-nmentioned nove function enabl es an

area encir ebedinadés by thé stmle atro sheedceqenttiatly @%p 143108]14Rssdhaxt| it ishe
foll owi ng explanation that a graphic (defect preference area) representing
t he def ect exeputisbém cplcalpteo asdijieeance rratween Hissepomdinpieshyt Hie FHSprat SKR

141: S141 and the coordinates of the cursor at step 143: S143 and also executed to
move the graphic (defect selection area) representing the position and profile of
15 the defect and subsequently, the screen is displayed again (step 144: S144). Next,
it is executed to judge whether the inspection staff has made a click or not (step
145: S145). If the inspection staff keeps on clicking, the process goes to step
143: S143 (YES at step 145: S145). While, if the inspection staff does not male a
click (NO at step 145: S145), the graphic (defect selection area) representing the
20 position and profile of the defect is displayed with the coordinates at step S142
again (step 146: S146) and the process is ended. With the utilization of the shift
‘mode function, it is possible to confirm whether the temporarily-designated
position accords with the detect position precisely or not.
[0102]
25 [Move Function]
Referring to Figs. 15 to 17, the move function will be explained below.
[0103]
In correcting the defect preference area 100 after encircling it with the use of a
mouse o.r a tablet pen, the later-mentioned move function enables an area encircled

30 by mistake to be corrected.



staff in a certain process, for exanple, at step 7: S7 of Fig. 2. 5 [0105]
.I'n case of a plurality of defect preference areas, when the inspection
staff selects a defect preference area to be corrected with the use of the
nove function, the defect represented either a polygon or an

approxi mated curve is re-displayed by feans of points only (step: S151,
Figs. 16A and 16B). 10 [0106] Regardi ng one exanple shown in Figs. 16A and
16B, it is papd that the defect preference area 100 is displayed in the
formof a polygon in order to designate a defect P (Fig. 16A). Then, when
t he process Assusiepn 1bd folfd®ing sxplensinn Sht 4 lgeaphet ddefept pfederence aseaa 100
is re-displayed by points P1 to P10 (Fi g]d 15 168()6. [0107£ Next, a cursor
C (x00, Yo®PressntiRg theAefent has brendippiquely apsirsled (ess iisdy By a9r@ppedion st ep
152: 8152).t te thgat Fi{,‘i{% 128 shows _a sittug,t'épnfig\herze the cursor Cis

def ormed t 82K '&id SrRRBITRY A°T AR €Y Stibhevef! "té cursor C may be

def or meq 20 [f(ﬁoﬁjive any appropriate profile, for exanple, square and oval.
[0108] Next, the inspection staff noves the so-deformed cursor Cto a point
for correctinoBadeFog-a FﬁBaliiﬂﬂ ubtdepdce Sprafeseideahieas, ohenmiie ngspdotioaustatr C
agai nst a point P7(Betore) for correction along the direction of arrow
AR1) . Thenselette acdedecti prefeesnce2zBeafo bhcorroatedvitutheorse®fghe mavsrfwgction,
sequentially (step 153: S153) [0109] Here, as shown in Fig. 17, it s
execut ed t 84 FEdFtwRRTEENtadhdte G0 ha pBIYEPN (8T ¢an @P{@@F@ﬁ%ﬁl )W F miShg t he

o not (st b ez il Ao S lE R RS Y AR B A0 (ot “There | s
30 no p@ nt fjglogyestion (NO at step 154: S154), then the process is ended.
Note that 30 the size of radius r-, nmay be altered to an appropriate
val ue. As shBRegardingbge eiamplecolmovetielKigs.i 16A sandx @it adist sspmddehahéicher a
circular cursor C contains the point P7(Before) or not. )
defect preference area 100 is displayed in the form of a polygon in order to
designate a defect P (Fig. 16A). Then, when the process at step 151: S151 is
executed, the defect preference area 100 is re-displayed by points P, to Pyo (Fig.
15 16B).
[0107]
Next, a cursor C (x00, Yoo) on the screen is deformed to have a designated profile
(step 152: S152). Note that Fi'g. 16B shows a situation where the cursor C is
deformed to a circle having a radius r». However, the cursor C may be deformed
20 to have any appropriate profile, for example, square and oval.
[0108] |
Next, the inspection staff moves the so-deformed cursor C to a point for
correction (Fig. 16B illustrates a situation of moving the cursor C against a point
Pa(Before) fof correction along the direction of arrow AR1). Then, the coordinates
25 of the moving cursor C are stored sequentially (step 153: S153)
[0109]
Here, as shown in Fig. 17, it is executed to judgc whether there is the point (e.g.
P7(Before)) forming the defect preference area 100 for correction inside a circle with

radius rp or not (step 154: S154). When it is judged at step 154: S154 that there is
30 no point in question (NO at step 154: S154), then the process is ended. Note that



[0110] 5 When there is a point formng the defect preference area 100 in
,the cursor C (YES at step 154: S154), it is executed to calculate a

di stance for noving such a point (step 155: S155). In detail, it is
performed to shift the point P7(Before) (xoi, yol) of Fig. 17 froma
center 0 (xo00, yoo) of the cursor C byBQ predeterm ned distance (radius
r2) in the noving direction (ARL direction). Concretely, the 10 coordi nates

of a destifatiQr BRE(ANL Bla) Yeldred R24n 2ppBELiBRI VIS, 145 SR wWHliAlFed i the
form of x02= XOO + Ox-) ahd yo2= yoo + Aye. At |last, the destination point

(P7( Aft er)gonicseteldi $ipisaaxedutadan judgt ehethsba Sicubdr ansort Gecoprainesise psinended.
This process will be repeated by given nunber of tinmes. [0111] 15 Due to
t he nove fRmmtotp® D¥tor i nstance, the point P7(Before) shown in Fig. 16Cis
noved to th? Eqﬁnt P7(After) Repeated performance of this operation allows
a defect PP&We surrounded nore precisely. [0112] [Noise Canceling

Funct | o8] 2QyNexneb e L905E (SANEE P UkURGHLAR | drebOogSRGRL RSt ¢

reference to FIgs. noi se cancelirng function s one

function proms destepor 342iS159y,Ge iLetbcutdded &lcul®® Pliskin@e fér nfoiling BedtaRCE, 1N
the process shown Iin step 70 S7 of Fig. 2, the above 25 function is

char act er i gddt Gyepléb 21 § i )an Imdeiadle nt &l peyformiedidedhfoitint p&bl Pr@et.on®bi,cal | y
and further connecting a point P10 with a point P1 to draft a defect
pr ef er enceYal €4 Figo 1defrem| ageatsr UAr&oe ek 9f praacarson MoPrpdetEminedg

ReTer N0 BB s 5 SRy S LEDRR A Do oL et TR L
Startoqy | R0 Te gy it AR REel P (e M DR NS i SRl R P TopA" 21 €
pref erenceok@a 4G BRAknd Re= $doaf Ayb.s Ak axdtNcheadestiagibpolntnEP,|aL.Hrieal s,
automatically and sequentially (step 191:
displayed again (step 156: S156) and the process is ended. This process will be
repeated by given number of times. |
[0111]
15 ~ Due to the move function, for instance, the point Pyeforey Shown in Fig. 16C is
moved to the point Pyaser). Repeated performance of this operation allows a
defect P to be surrounded more precisely.
[0112]
[Noise Canceling Function]
20 Next, the noise canceling function will be described with reference to Figs. 18
and 19.
[0113] .
The noise canceling function is one function provided to reinforce e.g. step 8:
.SS of Fig. 2. For instance, in the process shown in step 7: S7 of Fig. 2, the above
25 function 1is characterized by deleting an accidentally-clicked point Py;
automatically and further connecting a point Pjp with a point P; to draft a defect
preference area 100 deleting an unnecessary place, as shown in Fig. 18 .
Referring to Fig. 19, we describe the function below.

[0114]

30 When the inspection staff draws the defect preference area 100 under condition



S191). Here, it may be constructed so that the inspection staff nenorizes
.the .5 defect node (step 192: S192). [0115] Next, by the inspection staff,
it is executed to select an optional point fromthe coordinates drawn and
stored at step 191: S191, as a startlng point (step 193: S193). Suppose
bel ow, for instance, the point P1is s fected in Fig. 18. Note that 10

al t hough the inspection staff selects the starting point, it nay be

modi fied s@atial e;ahi%n§>é§§t%m @%@dcgecvﬁﬁ%@ﬁofs@%aﬁéamgl fidciRGh Ble started, it
automati cal | y. 8 it is executed to determ ne a point closest to

t he sel ECtledxﬁduadfd td’lgomhltcportﬂﬁzttabfarﬁhngghd)dlﬁfetﬂ prefesempeearta (60 elpt 1Be:
S194). This process may be carried out 15 automatically. Alternatively, the
i nspect i orstaifssfqlranvayg @h&egﬁt@(ttl@@lléeltvlalﬁeap@lrrrﬂttlcaflbIahé\ﬁﬁwnttth}’s{ﬁtaPtll%g poi nt

manual | cess at step 194. s repeated. unti] the 0|n at
step 18Z Sé%é)l EFr’dé ‘W%h t"r‘?&s‘b‘b‘itﬁ SE’s‘k’a? f}lenﬁ’SBB‘f‘iﬁ") St&ffj ?er%ﬁ €s192

(step 5: nt at step 195 S195 is NO it is executed
1@ de%‘éc? d%dfe{etph@ﬂfere%

to draw a new e area 100 forned by the sel ected points
only (step [@pl 96: 8196) and the process is ended. [0117] |In the exanple
shown in Fig. 18, the points for the defect preference area 100 that the
i nspection $Neat,fbyreninapedtionsdtaffoitps iesecupad nd selBdt drooftidnal phirltefrétehpoi nt s
for the new defect preference area 100 established with the noise

cancel i ng Fogrdinateh drawaashatoredhlt ytepohpti 8891.has poitatiogsmoipb (HEB. 193 thi s

t“’?yliextf i B SGARF BE | bito b HACRg bt Sk oL ElFe aeei‘@f e B oRBTE LA o
[ 7o oy APCUERTE: RETRE o A8 R, fole Bt A 1o RS B ot ng

function fige spdtemtdandieterniine titedteingydnt HrbMautilly.ref erence to Figs. 20 to
22B. The "line defect"” neans an aggregation of point defects continuing in
a straight I[Phkd]transversely or vertically

Next, it is executed to determine a point closest to the selected starting point,

establishing one line segment (step 194: S194). This process may be carried out
15 automatically. Alternatively, the inspection staff may the next selective point

following the starting point manually. The process at step 194: s194 is fcpcated'

until the point at step 184: S194 accords with the point (starting point) at step 192:

S192 (step 195: S195). If the judgment at step 195: S195 is NO, it is executed to

draw a new defect preference area 100 formed by the selected points only (step
20 196: S196) and the process is ended.

[0117]

In the example shown in Fig. 18, the points for the defect preference area 100
that the inspection staff drew at first comprise points P; to Py, while the points for
the new defect preference area 100 established with the noise canceling function

25 automatically comprise the points P; to Pjo. In this way, if the noise canceling
function is employed, then it becomes possible to exclude a possibility of drafting
a distorted defect preference area (polygon) and also possible to lighten a noise
removal work.

[0118]

30 [Line Defect Plotting Function]



on a display device to be inspected. 5 [0119] Simlarly to the addressing

.function (point defect plotting function) of Fig. 12, the line defect

plotting function is called out after a process of drawing a defect place

(step 201: S201) and a sequent procességf inputting the defect node (step
3:

202: S202)

, as S

hown in Fig. 20 (step S203). Then, after the line

defect 10 plotting function is called out, the defect node is sel ected
(step 204: 3304) vandxpRUf GEsink V@lfYet bRRtiROSuht ol fordilbeipeRt iR ddedect is
started (step 205: S205). The positional adjustnent of defect (step 205:
S205) as apreedtlyr evidf referenckunctHign @01 fo 228.deThe i et idefed€t antansehow.
[01.20] 15 Suppose below, a situation shown in Fig. 21 where a |ine defect
L [a |ine 2s2segnsion formeicdafpgs sastipainatin acitseaghtyline Gpasycessbt AeremisrHY

is.plotted b a. cursor Pc(x, y) precisely. However, it is
‘lréal%i?{‘)?iayd FYaet %e%’é'ﬁﬂ‘?%ﬁg'i n the direction of X-axis could be

L1(x1, yJ)
not ed t hat
coped by r
fol |l ow ng

ihilgss)

ng a treatnment for X-axis wth the sanme for Y-axis in the
ption. 20 [0121] When the positional adjustnment of defect

is started (SihERr40%: th&24d@essink fuficti X gfdihedefeer plodiify fiRtieaPbeiFnates of a
first point that the inspection staff has clicked in order to designate
t he coor di thatles ddéfetcthplottinpefubefiontis Icalled ept 22dr a328d9dss of NFAWjng & defect

executed t

o] judq

cursor acqRipfeds

i | t det i . . t he.. di st bet t.h
5 Lo SR G IS A B B sk B PSS,
it is gyecyibathd Aidctiddss M1Eh RAE, Re HePQNGEEIOH WABA L NELEWHROTS Y Jhie

L :

ot her end

LI of

e whet her a distance between the coordinates of the 25
&R 201 ep29brandsasequsid RTIREcsSRf BoRHing BeodefeHempipdsigaf ect L

the |1 ne defect is less than the predeterm ned’val ue or

not. Al t hosighedshel gxaapbsitivhoMadjustnfeng of d2fedDisasiopéd (stép PO e$THs e
predeterm ned val ue at steps 222: S222 and 223: S223, the 33 present
i nvention pesitienal ladpisteentt of défeet (@tapu0ori¥30S) asGfeajure foftthis finstiemaed!l
bet ween the curs

15

20

25

30

be descri

r.and t ther end exceeds the predeterm ned
%ed ?n getaﬂ%e ow. P

[0120]

Suppo

segment

se below, a situation shown in Fig. 21 where a line defect L [a line

connecting one point Lo(Xg, yo) with another point Li(x,, y;)] is plottcd by

a cursor P.(x, y) precisely. However, it is noted that a line defect extending in the

direction of X-axis could be coped by replacing a treatment for X-axis with the
same for Y-axis in the following description.

[0121]

When the positional adjustment of defect is started (step 205: S205), it is

executed to store the coordinates of a first point that .the inspection staff has
clicked in order to designate the coordinates of the line defect L (step 221: S221).
Next, it is executed to judge whether a distance between the coordinates of the
cursor acquired at step 221: S221 and the end point Ly of the line defect L is less
than a predetermined value or not. If the distance between the cursor and the one
end exceeds the predetermined value (NO at step: S222), it is executed to judge
whether a distance between the cursor and the other end L; of the line defect L is
less than the predetermined value or not. Although the example shown in Fig. 22

adopts 15 pixels as the predetermined value at steps 222: S222 and 223: S223, the



value (NO at step 233: S233), it is executed to judge whether a distance
.between 5 the cursor P, and the end point Lo of the line defect in the
direction of X-axis is |less than the predeterm ned value or not (step 224:
S224). 1f the distance in the direction of X-axis is less than the
predeterm ned val ue (YES at step 224: 83524), then it is executed to judge
whet her the inspection staff keeps on clicking or not (step 225: S225).

Not e t hat )94E§E'nttih€eﬂt}@9i'§%%ﬁ lithiteA 8RR RAAIuceRg. i s NO the 10 process goes
to a process at step 228: S228 described latér. [0123] |If the inspection

staf f keeps [@22]icking (YES at step 225: S225), it is executed to
sequentially store the coordinates of the cursor Pc at that tinme since the
i nspection skah¢ disanpedipgivpep theecussntsond (hstasherogg! exspody theiedetejmined

crecu 20 10,35 KALGHLE 953, CRLSLPI NS oSS TREERS BEEFRLA i 0ur oo
ddi ng/ sub I t - | Lf : : o :
SR T L (O L S T

an x- conpongetnhf tHeGregitermpedtvahie 6f nét QAW 22462080 ectf the dadiahdeuint ther
di splay the line defect L on the basis of new coordinates (step 227: 20

S227) . Nextiretthen pf Xsericéd biss einmethef pradetensipedtviabure YRS fat steprijidt $ i224).i s
judged (step 228: 8228%. |f the inspection staff continues to nove the
cursor (ke#Enoh is @remigthep judghenhgther degpspastion staff eers ehelipkiveeys"Pack to
step 226: $232., VWil if the staff does not ve the, ¢ Fe b~

execut ed t &' %g\gyﬁzgsbraﬁmec&af é%\ﬁésg’ﬁth“ﬁéméngghﬁ?ngz‘%% zsewé)’pg’lent) on
bot h engds o f inedef obg B9 iy 1hfast ance, marks X in Fig.
22 whi WPl RRS s 8 et aégtegx-%rc'tasphfsc"?cr(step 228: $228) and furt her
executed to joudgg whether the adjustnent is conpleted or not (step 229:

S229). Note that if the adjustnent is not conpleted (NO at step 229:
S229), it i slfegheduspedtion stéhkieeph@npelickéns (YES lat st8ps3Zop S285 ) 1it itheresutade

above-ment i oned pr _O(I:esses are rep(f,at ed. t}?;0 e[0124] _é&ia Vt\ﬂen it is J_eug%ed
that the i HpFEBYSTSHINT alofe dbe<CORETInatHt PhniRe (Y| Bk 2hithdl EFi 2 8HICesEPs (NO
o 2P 220 RRA8) ol bl R BT AR e G
the 1ing calculate a difference in the x-component between the cursor P. at steps 221: S232,
226: S226 and the one end point Ly. By adding/subtracting the so-calculated
difference to and from the x-component of the end point Lo, additionally, it is
executed to determine an x-component of the end point Lo of a new line defect L
and further display the line defect L on the basis of new coordinates (stép 227:
20 S227). Next, the presence/absence of an inspection staff’s inputting is judged
(step 228: S228). 1If the inspection staff continues to move the cursor (keep on
dragging), then it is executed to send the process back to step 226: S232. While,
if the staff does not move the cursor, it is executed to display a graphic
representing a starting point (end point) on both ends Ly and L, of the line defect L,
25 for instance, marks X i.n Fig. 21(which will be referred to as “X-graphic”) (step
228: S228) and further executed to judge whether the adjustment is completed or
not (step 229: S229). Note that if the adjustment is not completed (NO at step
229: S229), it is executed to send the process back to step: S211 where the

above-mentioned processes are repeated.

30 [0124]



defect L or not (step 225-1: S225-1). If the x-conponent of the cursor P,
.1s 5 smaller than the x-conponent xo of the end point Lo (YES at step
225-1: S225-1), the value x0 is decreased in decrenents of 1 pixel (step
225-2: S232-2) and the process goes tq step S238. On the other hand, if

t he x-conponent of the cursor Pc is Ié%ger than the x-conponent xo of the
end point Lo (NO at step 225-1: S225-1), the value x0 is increased in

increments ofypdy i %E}%dl e?}tﬁQtO%gﬁﬁgﬁec%@Qa?ﬁ ddGhot LOntiMES @RI at SEJ})QZIJ_’T:OCGSS

goes to step S238. the other hand, if the distance between the
cursor P,,Sz2apd(NOetsng 305 15225 thén ittihexddunal wejfudgt whetlserlaasscomponédrie
predeterm ned val ue (YES at step 222: S222), it 1is first executed to judge
whet her t he of Hepewsool: istsafalek depsanorrcomipoké Mo thoend po(tlepizhe lme

730 oo Ll 58Tt LATIETE B0 LAt B e 40 (=
coordi nate urs Pc _sinc e i i ) 1gs) the
cur sor pe vuply 538 5 k@i ACE MO TRREL RS AT Her IR PP

di f f erenceRef NeER, iHQERAEH NAHESemBhtst d¥e1 Pk AstelfC233-0r @d3@12254n%pth%21:
S221 and the coordinates of the cursor Pc 20 stored at step 222-2: S222-2.

Addi ti onal paocesstgdes texepl2XBA. t @ rctlecuhat lrndeif the @arodhn prateas obHfthelaursdr Rche
| ine defect L by the so-obtained difference and further executed to

di spl ay t his Inigse thief et x-Lompontid oz the snd tpeintnleadNQ 6# dieRat s 82&p1).222- 3:
S222-3). xt, it is.executed to.judge whefher.the inspectjo f

cont i nuesNﬁ’S ¥plugxefs ﬁ?ﬁrc?%“‘geﬁ‘ 2’?‘"2'9%@“@2?%&4)‘3.‘“1”(5???’ ??gj%dg%#%aﬁndt he
staff ep D GLicki LAl gegeit ed to send the process back to step
222-1: li%zz%-e%é\xﬁe’rtel: ptﬁéee@g gééet-orrsgﬂflgo%%d processes are repeated. In case of
no clicking,[otths] process goes to step 229: S229. [0126] |If it is judged
that the inspection staff does not click at step 222-1: S222-1 (No 30 at
step 222-1: 22 adher hand,sif ékedistande oty esgde tduesardy rindutiie emdl ptintolo et ween

a 35 distance . in the direction of X-axis .between the cursor. P, and the end
poi nt Lo and@® ldsoiefest laissteshehan; thctpﬁ%’ea?weﬁ Yrlug(YES A %%812?@%?2&@

Che dir E’C . ?igﬁﬁnlgr%é%g?d;% 23?%';88%&%?Qhez?r?sb§éti<§?§%?f5)(eep\éh§rp ilRing! 5F Agce 1N
15  (step 222-1: §222-1). If it is judged that the inspection staff keeps on clicking
(YES at step 222-1: S$222-1), it is executed to sequentially store the coordinates
of the cursor P, since the inspection staff moves (drags) the cursor P, (step 222-2:
§222-2). Here, it is executed to calculate a difference between the coordinates
of the cursor P, stofed at step 221: S221 and the coordinates of the cursor P
20  stored at step 222-2: S222-2. Additionally, it is executed to calculate new
coordinates of Lg of the line defect L by the so-obtained difference and further
executed to display the line defect L on the basis of the new coordinates (step
222-3: S§222-3). Next, it is executed to judge whether the inspection staff
continues to click or not (step 222-4: S222-4). If it is judged that the staff keeps
25  on clicking, it is executed to send the process back to step 222-1.: S222-1 where
the above-mentioned processes are repeated. In case of no clicking, the process
goes to step 229: $229. |
[0126]
If it is judged that the inspection staff does not click at step 222-1: S222-1 (No

30 at step 222-1: S§222-1), it is executed to judge the magnitude relation between a



(YES at step 222-5: S222-5), it is executed to judge the nmagnitude relation
.5 between the x-conponent of the cursor P, and the x-conponent of the end
point Lo (step 222-6: S222-6). Here, when the x-conponent of the cursor P,
is larger (NO at step 222-6: S222-6), the x-conmponent xo of the end point
Lo is increased in increnents of 1 pii@l (step 222-7: S222-7) and
thereafter, the process goes to step 228: S228. On the other hand, when

the x-conpaneifceqh thb@ireiGPhf R-adis b&tWlhahe LArsoNP. 3hd $h&RnS$3 8t Gy antihe
x-conponent X0 of the end point Lo is decreased in decrenents of 1 pixel

(step 222- @noth222isBncatd tHehdit aifohenf, Y-bhie herweastheguesortRy andape eB23Bint[ 0127
Further, if the distance in the direction of Y-axis is smaller than the
di stance i ko (8Bpt32-8i $2R-Fpn WhexthxidistaNg iat thetdipeceing-of: Yxpisshargery | s

executed to_judge the ni e_relation between fhe y-conponent of. the
cursor P, AYES: Re sirPeamBanerit Bt et erHiEd B (uleipti Sightags sefftion o o
if the yc f Pc_d _ t - S222-6),
the val o SFVTAD e ResabRaRhl §lhe Siricl Py aB IR« MicBneil Sneha foin
(step 222- 1Qep 5222 B0p2a9)d Hhed eafdnahe xt fn PURGESS tH0QFs610P A 18P (RS
S228. On the other hand, when the y-conponent of the cursor P, i's smaller
(YES at st aps2p2222-65822249)), thehe-coalpoeent§ x§ b€ tire codpmrientlo o indreased @mnd
point LO is decreased in decrenents of 1 pixel (step 222-11: S222-11) and

t her eaf t er inarpmepisddspixgbeséen 8257 ep2827B ang phezgafterphenprogessheaesite stap i s

j udged at p : 8223 that .the di stance between t cursor, P d the
thor end CPooF It PR Abe BFELENG VAT BRGCPRRROTIE SrBuerEonT e ATEe
(YES at; St eRo248: te§2§§3z-6 N PRI 3 %Io@rth_eoeﬁ ge_ﬁuZ isldecPédeed fnd the
foll owi ng steps fp ocess group | of Fig. 22B) is applied to the coordi nates
Xi, yi. [Qt2Rncad dot giehadtep Ne2-abSLL2 1By R0 ahadafedtigspiotgss gorsttbarep t he
shift function, the nove 36 function, the noise canceling function and the
poi nt - def e®23Bl otting function are added as e.g. one function of the

defect inforpation identification controlling part 13 of the defect
i nspection aﬂyéﬁ tus 1.

Further, if the distance in the direction of Y-axis is smaller than the distance in

15 the direction of X-axis (No at step 222-5: S222-5), it is executed to judge the
magnitude relation between the y-component of the cursor P, and the y-corhponent
of end point Lg (step 222-9: §222-9). Here, if the y-component of the cursor P. is
larger (NO at step 222-6: S222-6), the value of the y-component yg is increased in
increments of 1 pixel (step 222-10: S222-10) and thereafter, the process goes to

20 step 228: §S228. On the other hand, when the y-componént of the cursor P is
smaller (YES at step 222-9: $222-9), the value of the y-component y, of the end
point Lo is decreased in decrements of 1 pixel (step 222-11: S222-11) and
thereafter, the proéess goes to step S228.

[(0128]

25 Note that if it is judged at step 223: S223 that the distance between the cursor P,
and the other end L; of the line defect L is more than the predetermined value
(YES at step 223: S223), an operation similar to steps 222-1: S2222 and the
following steps (process group I of Fig. 22B) is applied to the coordinates X1, y;.

[0129] '

30 Note that the above-mentioned addressing function, the shift function, the move



[0130] 5 <3'd. Enbodinment> Fig. 23 is a view showi ng the production
.process in manufacturing a display device, for exanple, liquid crystal
devi ce. The production process conprises an array process, a cell process
and a nodul e process. Although it is aaguned in comon with the first
enbodi nent and the second enbodi ment that the defect 10 inspection
apparatus 1 is utilized to analyze defects in the cell process, the defect
i nspect i orfuaRH@, ahbsio¥e Edticsligpaaaitientnd Shalpsint alepddt GadHtia gt fanthien rvelul e
process. Additionally, if installing the above-nentioned functions in an
end productdded asle.g. amerfonetiany pitheatedenidhfacomapon adentification esstrolling/part i on
could be enbodied as a substitute article of the defect inspection

‘appar at us 1B offthgdefeqh dnspeedemarpraiafus dyent i on nmay be enbodied in an

assenbl i ng i@ﬁgﬁss as well. [0131] In detail, the present invention is

al so applic to an i mage inspecting step in either the nodul e process
or the asserdld pg pHGERS- 20 | NDUSTRIAL APPLI CABILITY [0132] According to
the present i1 nvention nmentioned above, it is possible to provide

di spl ay- deviggg 2RS$ rauaﬂebvoghommgrtae ysodwdiomeptvedss hamaalifawrimsuldisplay t he
screen inspection in the manutacturing process for display devices to be
st ocked f otevid®, Sonexageplei lipuidagestahdevinat The pheductinatprecesheonpoisesian esul t
of screen inspection to be analyéed or, out putted gﬁgoc asi.on demands,

t
thereby i M3FRVPIRFEBbIh P BERRCET 3RY efMadtieRt3Feshd AURPYETY IdF FHEMER 4Bl ay
devices. S Wi tne Al SRLRIAGH 58 (HISRRGHH U HRALAL U (AL defaRecti ng
on view ng an 1 iag i spl aye he

a di splay Cev! e . g mage spl on a screen of I splay
devi ce; g Comppd SR Eppardtaentit Llifiadd ANaPA§id HORCRON tHALENGroBRSIhE Pefect
nom nating a position where an identification for identifying an attention
area on t haspetsipacdpparatisrafyehis smbdidapdmyiedlsonapphieablespeabt mordulerpgeess.
simul taneously; attention area information extracting nmeans for converting
t he Additionally, if installing the above-mentioned functions in an end product, such

as note-type personal computer, the present invention could be embodied as a

substitute article of the defect inspection apparatus 1. Thus, the present

15 invention may be embodied in an assembling process as well.
[0131] |

In detail, the present invention is also applicable to an image inspecting step in

either the module process or the assembling process.

20 INDUSTRIAL APPLICABILITY

[0132]

According to the present invention mentioned above, it is possible to provide
display-device instruction apparatus and method that allow results of the screen
inspection in the manufacturing process for display devices to be stocked for

25 storage with ease and that further enable the stored result of screen inspection to
be analyzed or outputted as occasion demands, thereby improving both production

efficiency and quality of the display devices.



i dentification into i mge data thereby extracting both positional
cinformation and 10 shape information related to the attention area in the
screen; attention area information storing neans for classifying and
storing the positional information ang,the shape information on a basis of
a predeternmined standard of classification; and analysis result outputting
means for outputting inspection result 15 information constructed as a
result of analyzing contents stored i@LAlpgIttenti on area information
storing neans. 2. A display-device inspection apparatus for inspecting a

di spl ay device on view ng an inmage di splayed on a screen of the display
device, conprising: 20 attention area information extracting neans that
traces both shapdisplay-depissi inispertion éﬁpaa@tﬂlérftoidﬁs%cé'agd% shipdde deyiret R

i nspection imge onto a she overl aid there .converts. the shape and
posi tion of'*WHE 31 {B#MS %‘ﬁ&ﬁr‘/%%o?laasgbe&“ 5ﬁp‘6d‘tsﬂ é’é‘fe’ CRTET S Hege datg

ther eby; ext ract jqig Rt HoPBSLELLA Ry s qpetahyg%)aﬁ'&n 2Age, boliab Lo

relatedtotheatentlon realn esc een attenti rea I ntornation

storing neansdémiricakias Sidryidestififl SnOkitB@idmareaP@si tHeOnabedtioimagéE a8 and
the shape information on a basis of a predetermned standard of

cl assi fi cadispllayedinal tlaammlspsatmnnﬁagletsmuttqmﬁouslryg means for outputting
i nspection result information constructed as a result of anal yzi ng
contents storedait¢ntidfe ategentfQmatiog apEzGtHEr WERTON f2R OFPRfT &nsthe3g 3.

The di spl |ce|n ectio ppar at us_.of any

wher ei n th’zg1e %lé?ﬁci"o gr"é’ﬁgf %Fgarﬁﬁ i nSERAGHRE Y 39 ghogaaa%%fmago%ﬁgpn code
5 anal y§i s c]{age 11%9199{199ragteg%ltw@uymﬁﬁ FODYEIHi Rdnnt 0 the image data. 4.
A di splay-device inspection nethod of inspecting a di spl ay device on

view ng an i nmagettehitiql ajadindornfatRar soningf mehes thrsplasyifyinyiand, stooingrihei ng: a
position nominating step of allow ng identification position nomnating 10
means to npefitiena iafqromitionoandather $hapn intRsmatipn can p drastsoef dwAdeteymimgdan

atten n I h
|rraget!5|orru? ﬁaﬁgsﬁgc%sglfgcgaggcgdon image is displayed on the inspection

analysis result outputting means for outputting inspection result
15 information constructed as a result of analyzing contents stored in the attention

area information storing means.

2. A display-device inspection apparatus for inspecting a display device on
viewing an image displayed on a screen of the display device, comprising:

20 attention area information extracting means that traces both shape and
position of an attention area displayed on the inspection image onto a sheet
overlaid thereon and converts the shape and position of the attention area traced
onto the sheet into image data thereby extracting both positional information and
shape information related to the attention area in the screen;

25 attention area information storing means for classifying and storing the
positional information and the shape information on a basis of a predetermined
standard of classification; and

analysis result outputting means for outputting inspection result
information cohstructed as a result of analyzing contents stored in the atteﬁtion

30 ‘area information storing means.



an extracting step of allowng attention area information extracting neans
.to convert the identification into i nage data thereby extracting both
positional information and shape information related to the attention area
in the screen; 15 a storing step of allgw ng attention area information
storing neans to classify and store the positional information and the
shape information on a basis of a predeterm ned standard of
classification; and an outputting step of allow ng analysis result
outputting means to output inspection result infornation constructed by
anal yzi ng éont dhesdispyyedevice ﬂW@eCtZ‘U’ APPUARtUSOAT APB 01N PEr HakRod 3Rbri-ng
means. 5. Ahdl SF| ay-devi ce inspection nethod of inspecting a display device
on view nd &' mage di spl ayed on a screen of the display device,

conprising: an %g%fag&hheg &t puffghegt%ﬂ r@{tgeﬁﬁ' SBQQI?S aa'aggﬂoﬁi Eflﬁﬂ—é?)fdean .

attention area I spl aye on t I nspect | on i mge onto a sheet overlaid

t her eon sandn£198i¥ €64 em@dinpean Stidipe vaed doaseitin@nf thehmagt dent i on area traced
onto the sheet into inage data thereby extracting both positional
information and shape information related to the attention area in the

screen; a storing step of .allowing attention area information storing neans
to 30 cla$si fyAa‘ilfép@Vﬂeé’ctehénS[BS%tﬂ‘if} dnethod ngfo AnsReridne a?ndh%%y Ssyprs on
i nfornation. on ba5| a3

. | f
and an out F\)/hetv\{m% and %fspéziyledaOnpz{ gcqgé egmh@eddse[ﬁ%ﬁa?g % pcns?‘ %Sr:salngat Ioon

oW ng” anal ysi's r g

out put _inspect 20 §1§§H|n"onhﬁ'§t g’TﬁEbQﬁ' a‘}%h%q&élﬁ%&lﬁoﬁr}ﬁis}ﬁdnﬂﬁorﬁ%ﬁﬁ@t5
stored in the attention area information storing neans

di spl ayrodewicaes iimspedhitorn padition wilere hmiidendificdatioh Her idzarifyingiangatéention
correcting step of correcting the positional information and the shape
i nf or mat i oArearas deddspestiphémage isrdisplay et @rat@atnﬁm@a igage h‘én@lémepp&im,

nom nating step or_ the extraémgc%&n £ 9.07 Th [) é/t
i nspection nmet hdd BHracHag g © g 3rateBArECth Wd"asI Bpt* falﬁ’f’ﬁé}]e‘ﬂ*?cl udes
an addr essk@%oﬁ@@r’? ti@MBEA i d%on into image data thereby extracting both positional
information and shape information related to the attention area in the screen;
15 a storing step of allowing attention area information storing means to
classify and store the positional information and the shape information on a basis
of a predetermined standard of classification; and
an outputting step of allowing analysis result outputting means to output
inspection result information constructed by analyzing contents stored in the

20 attention area information storing means.

S. A display-device inspection method of inspecting a display device on
viewing an image displayed on a screen of the display device, comprising:
an extracting step of tracing both shape and position of an attention area
25 displayed on the inspcctioh image onto a sheet overlaid thereon and converting the
shape and position of the attention area traced onto the sheet into image data
thereby extracting both pbsitional information and shape information related to the
attention area in the screen;
a storing step of allowing attention area information storing means to

30 classify and store the positional information and the shape information on a basis



a storing step of storing coordinates of a point inputted by using the
,identification position nomnating neans, as an initial value; 15 a judging
step of judging whether a distance between the initial value stored at the
storing step and coordi nates of a point,,formng the attention area as an
object to be corrected is less than a 5Pedeternined value or not; if the

di stance at the judging step is less than the predeterm ned value, a first

novi ng st egr PhredeieenddRardaed aF BRESSIcfiod;ddpoi nt fornming the attention
area 20 in a direction of X-axis or Y-axis by a predeterm ned amount; if

t he di stance at at hetjuidgg stepsoepllexogeamlydie rpguddetputtingtheans te outputsecond
storing step of storing coordinates of a point successively inputted from
the i dentiMspecdionoresydsinfpupatiihichRBETHGCHeinanalyzing coptgpisngiostdepn ofe
calculating a differ errt%ce %et ween t he coordi nates stored 25 at the second
storing st&FAIRE FRLTEBUPYH UL REPB A2 initial value; a second noving step
of novigg the coordinates of the initial value by the difference
calculated at the calculating step; and a repeating step of repeating the
second st opi Nghet @RpSy-dONEe dsspeatiorsmathods opclais ond fitleri Bgmptiemgcant i nue
to be renewed. 30 40 8. The display-device inspection nethod of claim®,
wher ei n t heorcantingcttemgf sompctirfg thetmmsitional infesmatiemand thepehapeuntarmahion
conprising: a first storing step of storing a fir.st point .inputted by using

the identls3tedtPothepadritidth aﬁ?ﬁ'ﬁfﬁﬁ??tﬁ HeBFsPosiuon Jiqmyinafing "siep 9F. g g

second storj,ng.step of sequentially storing coordinates of a point inputted
. extraCting § eeo.. 7T . .
i n successron to=thé&input of the initial value; a calculating step of

cal cul i ng a difference between the coordinates stored at the second
storing step and the initial value stored at the first storing neans; and
a novi ng srepTht digplayrdetioe isdpeetion aretbodaf biaimite vidrtarthacerealicgisteped at
10 the calculating step. 9. The display-device inspection nethod of claim
6, wher ei nfurHer dpgipéest ameddsesspng $tap CABPTISHE: udes a nove step conpri sing:
a storing step of storing coordinates of a point inputted by using the
identification position nominating means, as an initial value;
15 a judging step of judging whether a distance between the initial value
stored at the storing step and coordinates of a point forming the attention area as
an object to be corrected is less than a predetermined value or not;
if the distance at the judging step is less than the predeterminéd value, a
* first moving step of moving the coordinates of the point forming the attention area
20 in a direction of X-axis or Y-axis by a predetermined amount;
if the distance at the judging step exceeds the predetermined value, a
second storing step of storing coordinates of a point successively inputted from the
identification position nominating means;
a calculating step of calculating a difference between the coordinates stored
25 at the second storing step and the coordinates of the initial value;
a second moving step of moving the coordinates of the initial value by the
difference calculated at the calculating step; and
a repeating step of repeating the second storing step so long as values at

step second storing step continue to be renewed.

30



a selecting step of selecting both positional information and shape 15
Jdnformation related to an attention area desired to be corrected r a

di spl ayi ng step of displaying coordinates of a point form ng the
positional information and the shape iq{ornation on selection; a storing
step of storing coordinates of the identification nom nating neans
sequentially; 20 if the coordinates displayed at the displaying step are

present W ghi Tha digpledataceiingpdcdds iRl 6f olai s varpéiarthokoibetieoofegi nat es
of the identification nom nating neans obtained at the storing step, a

movi ng st efurdfernoaliides ¢ bleft mody fincavesooiprisiig:point in a nmoving direction
of the identificatjon nom nating neans by the determ ned distance; and 25
a re-displ ayi ng2stéf storing oﬁt@p|0£y|5ffglrtaqea ;fHShtpoaM dPPHEshPhotsdRe 6. The
di spl ay-de ecti n nmet h % of cla n the correcting step

Y

furt her ingkﬂﬁg§a“ p?ﬂ OB JQYY H@HBﬁyﬁh?fﬁ% QIQLVﬂﬁen0|se cancel i ng step
conpri sisng: 30 3 QLA 1 f £t 191yCROfAE BRI eEs d8paint Bi}utRA area
when the 41 |denst IE?‘.I{ c<£31ltg|no%|%{%(}))crr§c n%thlﬁ)ng ansl m(%nat eas St(% gtteﬁ[ﬁ (gn ar ea,
in the form afccestsenNge ipputdithé snicinl tdigepasi s of an original point; a
first additional step of adding an adjacent point closet to the original
poi nt to the sequehuéatofg gep nf salcHlating eciffdreadelbetiwsealths ceqrdufatesddored an

adj acent point closet to the adjacent. int to th equence of points; a
repeating 8t®f S6FOMLYEEPE AGPARE ¢ B imjtial Salur srosrila tgfiﬂﬁsorﬂ%g HePAStANFoi nt

stored at the Staorm)w% sttepo?or Q)gl r!% l}eaﬂ%ni)gqlﬁge{ ) tﬁ'g d?ﬁeergnget cﬁb&lgle%yétng a

pol ygon fornmed by p0| seque ce o
10 the calculating step.

9. The display-device inspection method of claim 6, wherein the correcting step
further includes a move step comprising:
a selecting step of selecting both positional information and shape

15 information related to an attention area desired to be corrected

a displaying step of displaying coordinates of a point forming the
positional information and the shape information on selection;

a storing step of storing coordinates of the identification nominating means
sequentially;

20 if the coordinates displayed at the displaying step are present within a
predetermined distance from the center of the coordinates of the identification
nominating means obtained at the storing step, a moving'step of moving the
coordinates of the point in a moving direction of the identification nominating
means by the determined distance; and

25 a re-displaying step of re-displaying the point after being moved.

10. The display-device inspection method of claim 6, wherein the correcting step
further includes, at the position nominating step, a noise canceling step
comprising:

30 "a storing step of storing coordinates of -the attention area when the
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identification nominating means nominates the attention area, in the form of
sequence of points on the basis of an original point;

a first additional step of adding an adjacent point closet to the original
point to the sequence of points;

a second additional step of adding an adjacent point closet to the adjacent
point to the sequence of points;

a repeating step of repeating the second additional step up to a last point
stored at the storing step finally; and

a displaying step of displaying a polygon formed by points stored in the

sequence of points.



