DESCRI PTL ON | MAGCE DI SPLAY DEVI CE 5 Technical Field The present invention
relates to an i mage di splay device that can inprove uniformty of

bri ght ness and chronaticity on a display screen. Background Art 10
Acconpanyi ng the devel opnment of ever |arger display screens in recent

years, not only conventional direct viewing televisions of a CRT system

but various display devices such as a CRT projector, a liquid crystal

projector and a plasna display have cone into the market. In these inage

di spl ay devi ces, high screen unifqbﬁb r@ﬁqaﬁhghtness and chromaticity.is
demanded 15 according to their use. an exanple, the liquid crystal
projector will be discussed here. Acconpanying the devel opnent of ever

| arger display regions, there is a problemof a poor uniformty such as .
bri ght ness unevenness and col or unevenness on a screen, resulting from f
unevenness of the characteris 1%§G f | At constituting the

devi ce, an optical systen1andq2 glfgﬂﬁkgyéagg?gﬁﬁas an i mage displ ay i
el enent. Accordingly, it has become necessary to incorporate a circuit for
correcting the poor uniformty due to the conbination of above factors into
the i nrege dieshhignl Bwldce. For exanple, JP 61-243495 A describes one

techni que. The fqkl owing .. i ptipn of a styuct f .1h
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that is input froma video signal input terminal 1 is converted to video
signals of primary colors of RR G and B by a signal processing circuit 2.
The 1 nput wW.deq.si is input also to a synchronous separation circuit 8,
and a hori Z0 oni zation signal and 30 a vertical synchronization

si gnal 1ar e separ dAcesmphayilg the deVelopieaet ftevdr largdridisplap séreens in
synchroni zati on signal .is_input to a phase-locking cjtcuit
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address counter 65, and correction data recorded In a nmenory 64 based on
and a plasma display have come into the market. In these image display

devices, high screen uniformity of brightness and chromaticity is demanded
15 according to their use. As an example, the liquid crystal projector will be
~ discussed here. Accompanying the development of ever larger display
regions, there is a problem of a poor uniformity such as brightness unevenness
and color unevenness on a screen, resulting from unevenness of the
characteristics of a light source constituting the device, an optical system and
20 aliquid crystal as an image display element. Accordingly, it has become
' necessary to incorporate a circuit for correctirig the poor uniformity due to the
combination of above factors into the image display device. For example, JP
61-243495 A describes one technique. The following is a description of a
structure of the conventional example mentioned above, with r_eference toa
25  block diagram of an image display device shown in FIG. 10.
In FIG. 10, a video signal that is input from a video signal input
. terminal 1 is converted to video signals of primary colors of R, G and Bby a
signal processing circuit 2. The input video signal is input also to a
synchronous separation circuit 8, and a horizontal synchronization signal and

30 a vertical synchronization signal are separated therefrom. The separated



5 calcul,ated address data are read out. This correction data are converted
to ah analog value by a DA conversion circuit 62, and thi's anal og
correction value is added to the input @ deo signal by using an addi ng
circuit 61 so as to obtain a video signal, which drives an inage display
device, for exanple, a liquid crystal panel. 10 Recordi ng t he
correction data in the nenory 64 involves the followng steps. First, a
video signal with a constant level is input to the inmage display device so
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brightness correction data. The memory 64 in which the correction ddta are
recorded is incorporated into a brightness correction circuit in the image
display device. This correction data is read out by calculating an address of
the memory corresponding to the display region divided when measuring the
20 bri'ghtness; from the horizontal and vertical synchronization signals of the
input signal. In this manner, the poor uniformity on the display screen is
corrected. |
However, this does not necessarily correct the brightness unevenness
and the color unevenness in the entire region ranging from a low—brightness
25 (near a black level) video signal input to a high—brightness (near a white level)
video signal input, because the brightness measurement that serves as a basis

of the correction data is carried out at a constant brightness level.
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30 In order to solve the problem described above, the basic structure of
the image display device of the present invention includes a first look—up table

memory for correcting a gamma curve of an input video signal so as to correct




5 portion for synthesizing the correction data output fromthe second

| ook-up table nenory and-the correction data output fromthe positional

i nformation generating portion, and an grithnetic processing circuit for
correcting the video signal that has been subjected to the gradation
correction and read out fromthe first |ook-up table nenory by using the
uniformty correction data 10 output fromthe correction data making
portion. The uniformty correction of the display inage is perforned at all
gr adat i on hegratiationof h displayimagesa secoindrleok-+iye table invempry for@enerating
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capacity, 8RR fA6im a low—brightness (near a black level) video signal input to a
high—brightness (near a white level) video signal input.

In the above basic structure, it is desired that the positional

information generating portion includes a first memory for retaining the

20 uniformity correction data in a horizontal direction of the display image, a
second memory for retaining the uniformity correction data in a vertical
direction, a timing genefating circuit for generating addresses to be input to
the memories, and an arithmetic portion for calculating a positional
information of the uniformity correction data from outputs of the first memory

25 and of the second memory. This enables the reduction of a memory capacity,
achieving both high precision and low price.

Also, as another example, the positional information generating
portion can have the structure including a first memory for retaining the
uniformity correction data in a horizontal direction of the display image, a

30 second memory for retaining the un.iformify correction data in a vertical
direction, a timing generating circuit for generating addresses to be input to

the memories, a low—pass filter for smoothing the output of the first memory



the structure at still lower cost. 5 Furt hernore, the image display
devi‘ce of the above basic structure may enbody the follow ng variation.

That is, the image display device furthgr includes a correction position
setting portion for setting a uniformty correction position including a
correction position setting input neans, a CPU for converting horizontal
and vertical positional information to binary 10 information based on an

i nput fromthe correction position setting input nmeans, and horizontal and
vertical pasdnnmaridanetingoytion forrealdulatihg phsitionapiformatiah of ther mat i on
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functional arithmetic portions for calculating the horizontal and vertical

address signals as one input and set values of the horizontal and vertical

)

position setting portions as the other input, and an arithmetic portion for
calculating a positional information of the uniformity correction data from

20 outputs of the two functional arithmetic portions. This structure achieves a
memory reduction, leading to a cost reduction. At the same time, the
correction position setting portion for setting the uniformity correction -
position can achieve a uniformity adjustment with a simple setting of the
correction position.

25 In the above basic structure, a correction amount interpolating
arithmetic portion including an interpolating arithmetic portion and an
adding arithmetic portion can be provided subsequent to the second look—up
table memory, so that the correction amount interpolating arithmetic portion
outputs a correction data in which the uniformity correction data is

30 interpolated. With the interpolation, it is possible to reduce memory, as well
as to adjust a uniformity correction in a gradation direction in a simple

manner.



further includes a correction position setting portion for setting a

uni formty correction position including a correction position setting

i nput means, a CPU 5 for converting horizontal and vertical positional
information to binary information based on an input fromthe correction
position setting input neans, and a plurality of horizontal and verti cal
position setting portions in which the positional information converted to
the binary information by the CPUis witten and retained. In addition, the
posi ti onal i nf or Furthemmbde, therimageidigployrdeivine dftbe abeve hasicstrugtgrmer at i ng
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Pon nott oo BeAgRtine Pors b WAt B ot RSN Bk Abouif for Mot i 29T 08
o oy ddrgses crrugiondngto e borigmedl snd wrtieal pheitiuacuf thedmiagep 117!
ST ustur e o finctisns saithmel prRIORS ot calealating thehariontal el BaTaeal of

the, Pr eSenbAaERldalls o bl ifpkOadd Orkud: ABUAhARRRPURAGCRIEAY Uot Ure of

an inmage disp /1 ce according to at nent of the present
i nvent i on, pesitionsetting pottiots ak thy ethes hnpitt and a1 arichmeticportionifonge

di spl devi,ce, accordi ng. to,a fourt.h e dinent of the .. 6,present
nvent 1on. CHPRStEE f poSfional Sofmphitn G AR BROrRLY, dateetitr B Ry  ce of
FIG 4, Fl gutputs f thdtwe fusittiiial BrithawtiOpcrtivhs U CAWefting switchi@@medingp! ay
of the horizontal and vertical positions switches the horizontal position setting
for the uniformity correction at a vertical address timing and the vertical

position setting for the uniformity correction at a horizontal address timing.

20 As described above, the uniformity correction in plural points is made
possible by switching the horizontal position setting for the uniformity
“correction at the vertical address timing and the vertical position setting for
the uniformity correction at the horizontal address timing respectively.

95 Brief Description of Drawi |
FIG. 1 is a block diagram showing a structure of an image display
device according to a first embodiment of the present invention, FIG. 2is a
block diagram showing a structure of an image display device according to a
second embodiment of the present invention, FIG. 3 is a block diagram
30 showing a structure of an image display device according to a third
embodiment of the present invention, FIG. 4 is a block diagram showing a

structure of an image display device according to a fourth embodiment of the



device according to a fifth enbodi ment of the present invention, FIG 7
illustrates an operation of the inage displ ay device of FIG 6, FIG 8 is a
block 5 diagramshowng a structure of gan i mage di spl ay device according
to a sixth enbodi nent of the present invention, FIG 9 illustrates an
operation of the image display device of FIG 8, and FIG 10 is a bl ock

di agram showi ng a structure of a conventional imge display device. 10
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hori zontal synchronization signal, the vertical synchronization signal and
t he hoﬁb K are.input, the timng generating

ci rcui DOt ng to a bl ock formed by dividing

the display regi qrhefmnbwmgiﬂdueﬁﬂq)wmbfﬂﬂﬂﬁeféﬂé@emwmﬁeﬁﬁém In-the
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input from a video signal input terminal 1 is converted to video signals of

primary colors of R, G and B by a signal processing circuit 2. The input video
signal is input also to a synchronous separation circuit 8, and a horizontal
synchronization signal and a vertical synchronization signal are separated

20 therefrom. The separated horizontal synchronization signal is input to a
phase—locking circuit 9, which generates a horizontal synchronization clock
that is phase—locked with the horizontal synchronization signal of the input .
video signal. ,

A positional information generating portion 10A includes a timing

25 generating circuit 11 and a memory 12. When the horizontal
synchronization signal, the vertical synchronization signal and the horizontal
synchronization clock are input, the timing generating circuit 11 generates an
address corresponding to a block formed by dividing the display region
horizontally and vertically into a grid pattern. In the memory 12, R, G and B

30 correction data that correspond to individual blocks in the display region are
stored in advance. Therefore, when the address corresponding to these

divided blocks are input from the timing generating circuit 11 to the memory



portion 6. On the other hand, the R G and B video signals output fromthe
5 signal processing circuit 2 are digitized by an A/D conversion circuit
3, and input to a first |ook-up table mgnory 4 for a gradation correction
and a second | ook-up table menmory 5 for a uniformty correction. Data
stored in the first | ook-up table nenory 4 are for correcting a

transm ssion gamma curve and a gamma curve of a display device with respect
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correcting uniformity unevenness at each gradation level. These data also

s

are obtained by fetching data of the uniformity unevenness on the display
screen at each gradation lével of R, G and B with the colorimeter/color—
difference meter and calculating these data. This generates a uniformity

20 correction data according to the levels of the input video signal, and these data
are input to the correction data making portion 6. ,

' -The correction data making portion 6 synthesizes the correction data
corresponding to the uniformity unevenness at a position on the display
screen that is output from the positional information generating portion 10A

25  and the correction data corresponding to the uniformity unevenness according
to the levels of the video signal that is output from the second look—up table
memory 5, by using a first multiplier 19. With this synthesized output, a
correction amount in each divided block on the display screen is controlled
according to the levels of the input signal, thereby considerably reducing the

30 uniformity unevenness due to unevenness of gamma curves in individual
pixels. The above example uses the multiplier as the correction data making

portion 6, but an adder may be used instead.



above are input to-the arithmetic processing circuit 7, and multiplied by
the ‘output of the first |ook-up table nenory 4 in a second nultiplier 18.
This perforns the uniformty correction8f the video signal that is
subjected to the 5 gradation correction in the first |ook-up table nenory
4, and an output signal thereof is output froma video signal output
termnal 20. This video signal output here has been subjected to both the
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synchr oni zq[i n Wn | and ?;1 or i ng tsgl y ghroﬁiﬁd;%t i.gn cI,o;gE tha.tni S
phase-1 oc kgﬂv ' tﬁ‘i’gw@%%mr%%@@ 1&&?‘? ghthe grithmgtie processing e
tim ng}gen itE TRl ﬁad%im?begfééariﬁkfeid?n address corresponding to a

bl ock fornmed by dividing t I splay region horizontally and vertically
into a gri dSpeamdEmbodireert)or e, when the addresses corresponding to these

di vi ded bl ocks argA Rput f.ram,the tin ng._generatin ircuit 14, tp the first
menory 13 and thﬁ&?g‘ﬁ& %ﬁ%ﬂkﬁgﬁm %ﬂﬁé’%ﬁ acftﬁ'ﬁﬁé"é%@gﬁpéﬂqg?n&iﬁgﬁg t hat

cor r espond de¥idehiccoidihg @6l theé sedendanebsdigtbn?lt Thé GanfaslehiRmi® ue tho&ein
correctlontggta in.the horizgntal dll‘ﬁftlon read out fromthe fiyst -prenory

13 and t he thgembadimeny shewnintG. Jewill bave the same snference sumeralsAnde
secondyBEM{¥ctidn 3t Ehé BoME hdnddle arithnetic portion 16. The correction

9 .
The embodiment of FIG. 2 is different from that of FIG. 1 in the

structure of a positional information generating portion 10B. The positional

information generating portion 10B includes a timing generating circuit 11, a
first memory 13 for storing correction data in a horizontal direction, a second

20 memory 14 for storing correction data in a vertical direction and an arithmetic
portion 16.
. When a vertical synchronization signal, a horizontal synchronization
signal and a horizontal synchronization clock that is phase—locked with the
horizontal synchronization signal are input, the timing generating circuit 11

25 generates an address corresponding to a block formed by dividing the display
region horizontally and vertically into a grid pattern. Thérefore, when the
addresses corresponding to these divided blocks are input from the timing
generating circuit 11 to the first memory 13 and the second memory 14, the R,
G and B correction data that correspond to the divided blocks are read out.

380 Furthermore, the correction data in the horizontal direction read out from the
first memory 13 and the correction data in the vertical direction read out from

the second memory 14 are input to the arithmetic portion 16. The correction



data in the horizontal direction and the correction data in the vertical
direction are nultiplied in a third nultiplier 17 constituting the
arithnmetic portion, 16, and the output 19 supplied to a correction data
maki ng portion 6. The above exanple uses the nmultiplier as the arithnetic
portion 16, but an 5 adder may be used instead. The uniformty correction
causes a problemin that because a sufficient data anpunt according to
resolution is necessary therefor, a nmenory anount_is_ increased, thus

| eadi ng t o d8tgyHethe Berizontahdirectaon pad thesormeetiondatain the verigaly 12 in the
first enbodi 3 : r l.0Nn - A 0.t he

h:)ri zont al %ﬁﬁvg%??%@t%:ﬁ?ggf@%d g\‘(‘jl&lp Sgaz cﬁ%%%e- C Bgltl:éj%}%%%l%y S
necessary. pOrtioind6pahd thdeutputds supplidd tpaesmettionidada makinglportiend. ng out

the correctjon.data in the horizontal..direction . and .the correciion data in
the vorti o iheboseERamEl TA0L SR AGPlieh e i SBHAREHr SOFHOR 16: PRRERS U of

the capgci Ta'kiﬁérﬁiaytllil?uéédﬁ%téﬁmry 13 and the second nenory 14 is only 15

the sum of the correction data anpunts in the horizontal and verti cal

directions. As aThesuiformity correction ¢Huses@ problem infthatbessugeanount , t hus
| owering theacost Il e maintaini.n erformance. R G and B.video signals
out put 1 ofigrges e @R A RA o RhaclliBA 5 e RessiiHention £ emityY,

first | ookauourittik éndreassd) thué Wading teHaghertodtd. Foilekiiplé) thdtapasiesond
| ook-up table menory 5 for a uniformty correction. The video signal that

i s subj ect Qfthemeneory; kadn therfirst emhodienb pqualsthe pradustrofithe sarreghorabl e
Torrett? S P bastingl TR HGEIRL SRR I 66 Made RO |

correction data correspondin eve he Vi
out put fr omeérersisamrdssargk - Op thalvthembhand yasinathe prepemt émbodiment; byct i on

25 data maki portion 6. The .corregtipn .data, naki por,tion 6 synthesizes
the cor r ecFPRAPRgATE the CpErepmA ARt 1o ths Boriaratal Areguon 2pd theboreactin
posi tion odatdén thé Perical GireeHon Bdim sgpﬂ&t@ WMerh6M163 hha cAR®IAtiRgNhe

i nformati on generating portion 10B and the correction data corresponding to

t he uni f or sroyoffhecapactiesof the frsigmemoryd 3 and the/sgcondmemery, Ldagonlygnal

that i g5 OULRN bubl HPHNGARAOANaES Aol 3R Re FREBLM ol arflyditicnd @ fi 1 st
mul tiplter . i's confros a correction anmount Tn eac (ﬁv ed bl ock on
t he di spl adixctions. aAsandsuly, it ds possiblevielrediicd tiee miemtry amount, thus

lowering the cost while maintaining performance.

N

R, G and B video signals output from a signal processing circuit 2 are
digitized and input to a first look—up table memory 4 for a gradation
20 correction and a second look—up table memory 5 for a uniformity correction.
The video signal that is subjected to the gradation correction by using the first
look—up table memory is supplied to an arithmetic processing circuit 7.
Uniformity correction data corresponding to the levels of the video signal that
is output from the second look—up table memory 5 are input to the correction
25 data making portion 6.

The correction data making portion 6 synthesizes the correction data
corresponding to the uniformity unevenness at a position on the display
screen that is output'from the positional information generating portion 10B
and the correction data corresponding to the uniformity unevenness according

30 to the levels of the video signal that is output from the second look~up table
memory 5, by using a first multiplier 19. This controls a correction amount

in each divided block on the display screen according to the level of the input



10 signal, thereby considerably reducing the uniformty unevenness due to
unevenness of ganma curves in individual pixels. The above exanpl e uses the
multiplier as the correction data maki ngOportion, but an adder nmay be used
i nstead. 5 The correction data that are processed arithnetically as
descri bed above are input to the arithmetic processing circuit 7, and
multiplied by the output of the first |ook-up table nenory 4 in a second
mul tiplier 18. This perforns the uniformty correction of the video signal

that is susisnalcthereby pensiderably raducing the haHormity pnevepness dakiap tabl e
menory 4, anpd.an. out ' : . | t | Lgnal
output 1 er rgtepngHs ditlndlyafvein ok bicell PHle SBOVE GralhpEBhOTC
bot h t he gthdaiukiplieoaseheé icorreation data wrkfing poition,diutent adderomaytbe di spl ay

screen corresRondin to the gradation | evel. The above exanpl e uses the

mul tiplier Y88 grgteat t hnetic processing circuit 7, but an adder may be used

I nsteadg 15 (Thi | @ar@g' | H%th 'ﬁ&]ﬁ;@ SiiriHda

struct u?e of an %g%%%gﬁﬁg&%gﬁice a %%ngle?g tolitl1 et ir%aenbodidnent. The
sane el eneabsvesre inm torthe laritbmiediti precessing civouit ¥, EBnGomultiplied by ¢theé | have
the sane reference.n | s an nction in the sa ANE! . 120 s The
enbodi nent obl?pﬁ thhglﬁ}gl(, ﬁq@rngﬁ{’ﬂr?Sm%f%ﬁ sﬁoﬁﬁ%ﬁgﬁﬁpﬁf%elét'r%tsure of a
posi tional pegfoRfdptheQihifitffitypédrdctivii 6f the vidéo siknal Host isisubjdcted {@thamt i on
generating portion 10C is characterized in_that a |lowpass filter 15 s

i nserted b&radaiion coyreetionimthe finst logkup tahle mamery $nd an ontputaigpakt i on

data igath ' | t: i gt : 25

mpat 19 ¢ RESfel Bt e 6360 A tlniekiinal 3F | A Videq slgBhl "5 ¢
structure autpet/berd hes bexn sulijected té botls thelgeadatiohocorrdcioncandthe on causes
a problemin.that., becayse a sufficient data anount..accordin g.resol ution
ispnecessalrlﬁplﬂ’l'glte‘ffﬂl,re 1%%@%9‘3{#?8 sqrgepﬁepggéjcg}flp gﬁiﬂgﬂ%’ggﬂhﬁmfo h:ngher

costs. Howguadl, %@_&b%vé bﬁﬂhﬁl@@ses' &Wﬁﬁfﬁpﬁéﬂ éset‘he]ériﬂﬁnéﬁé 9&6&@3&% | east
in the horizontal direction, and the correction data in the vertical

direction ginguithd hadranceddermayibe usedtinsteadri zont al direction are read out
from sgpar %mrbioa{smm calculated, it is

FIG. 3 is a block diagram showing a structure of an image display

device according to the third embodiment. The same elements as those in
the embodiments shown in FIGs. 1 and 2 will have the same reference
numerals and function in the same manner.

20 The embodiment of FIG. 3 is different from that of FIG. 2 in the
structure of a positional information generating portion 10C. The positional
information generating portion 10C is characterized in that a low—pass filter
15 is inserted between a first memory 13 and a arithmetic portion 16.
Correction data in the horizontal direction read out by the first memory 13 are

25 input to the low—pass filter 15 and then to the arithmetic portion 16. This
structure achieves the following effects.

The uniformity correction causes a problem in that, because a
sufficient data amount according to resolution is necessary therefor, a memory
amount is increased, thus leading to higher costs. However, when a simple

30 low—pass filter 15 is inserted at least in the horizontal direction, and the
correction data in the vertical direction and the correction data in the

horizontal direction are read out from separate memories and calculated, it is



possi ble,to reduce the nenory anount, thus lowering the cost. (Fourth
Enbodinent) FIG 4 is a block diagram show ng a structure of an inmage
di spl ay device according to the fourth #hbodi ment. The sane el enents as
those in 5 the enbodi nent shown in FIG 1 wi'll have the sane reference
nuneral s and function in the same manner. The enbodiment of FIG 4 is
different fromthose of FIGs. 1 to 3 in the structure of a positional

i nformati on gﬂfrati poytion 10D and in,that a.coryection position
setting po otorqducg the meraory grmount, thusogeripg the £0¥n position setting

portion 27 Fbﬁft%ﬂ-’ﬂﬁﬁ) hekRf)ection position setting input portion 26, a CPU
25, a horig\onta posiotallon getti ng portion 23 and a vertical position

setting portion ZIG.#he addeckdiagramhshowiingyd stirutturd of aniibmgevdisplayef er ence
to FIG 5. FIG 5(a)..illustrates, a display,i e divided horizgntal.ly and
verti cal Ty 46ttt Speftdine sFhE Rith Bnthedbinaly, TRE st it of bRy o 1 a
col or upevqheeuntbddimene shewn!ifiRIP A WilPhatéthe SRS refebica’Rineral3 drid | Nput

fromthe caorrection ﬁOSItlon setting input portion 26 such as a touch
panel . BasdHnefion i she)sameinaammen nf or mati on, the CPU 25 changes it-to

bi nary informati S : lete@ 4 Uy <L D [ t 4t O I ng
portion 23 and tﬁlghevéeiﬁié%lz&if?eﬁ&dgiptqu# llgera%'ﬁ ?l%gl%#&%#éﬁ%@Fﬁétlhdga%ﬁs?éshown
in 20 Fl Gsthigture of #ipositipndbirformation generdtiwgporticanOD einsl incthata t he

hori zontal position setting .portion and a_ binary data "01" is witten
o and 1 ot SDREFHOR RORGHARAGEHER DoSHOR A A BREORIdRY. por ¢ on 24. The posi ¢ onal
I nfor I on gene | | Y H&s ' ; F AR S S bédre ircuit 11,
f unct irrggal arit h%e: %ﬁ%%ft%%pg%@ﬁ{%ﬁ&a%7 25 arithneti gﬁ?)l?)rt ion 16.
Hor i zont al pesitioresetting inputi pertion 2GnaCPW R a hovizgntal pesiibrbsetiimg t i ni ng

ti L[-CUidq 11 o] .dat a that . imed | N ' t al
oot 11 on SaHRY e Besdeal Rebichd SebencibaA T AR aetebih BBtectn 2a
ar _ef i np_uz tveill Bedfmﬂieg@?imh_rafdtrﬁi%ftd FIGI ?.c lUFIG.daa) ﬂ?ﬁt&l&es _&Qiibitsnl;&s' 20
uni form corregtjo ata i e hori.zontal and_yertica irections are
cal cul at el Wdﬁ@fﬂ.hwomanﬂwr@ _mtp_atmdpa#@mongss PYEHRet i c
circuiysg Z%h@fﬁjglﬁﬁ,l %rgﬁh!ﬂgreais%‘)ém@f #h&erfricss 1 thdtop BB FAH dPEhE ifmage! 30,

an out put contro
this position is input from the correction position setting input portion 26 such

as a touch panel. Based on this positional information, the CPU 25 changes

it to binary information so as to write it into the horizontal position setting
portion 23 and the vertical position setting portion 24. In the case shown in
20 FIG. 5(a), a binary data "00" is written to and retained in the horizontal
position setting portion 23, and a binary data "01" is written to and retained
in the vertical position setting portion 24. _ ' o
The positional information generating portion 10D includes a timing
generating circuit 11, functional arithmetic circuits 21 and 22 and an
256 arithmetic portion 16. Horizontal and vertical address signals that are
generated by the timing generating circuit 11 and binary data that are
retained in the horizontal position setting portion 23 and the vertical position
setting portion 24 are input to the functional arithmetic circuits 21 and 22, so
that uniformity correction data in the horizontal and vertical directions are
30 calculated and output. .
As shown in FIG. 5(b), the functional arithmetic circuits 21 and 22

include a comparator circuit 28, an adding circuit 30, an output controlling



12 circui,t 31 and an arithmetic circuit 29 including a plurality of

mul tiplying circuits. The following is a description of its operation.
Low-order bits of an address signal arel2nput to the arithnetic circuit 29,
so that the results are added in the adding circuit 30. The output of the
adding circuit is expressed 5 by [err] a[err] X (i: integer from1l to n,
X: the value of the loworder bit of the address signal), and by sel ecting

a coefficient glerr a desired corr, o) veformw.th,.a posit.ional
funct o' cafent Tl et antthmedts it ebnauiliee Pl ot syBBRLREd i « n
the addresgjreQi¥sOr ¥RE fdlldwinkh€ _a"&é‘é@ﬁ%ﬂh‘giﬁgtﬁ%eflﬁidxﬁd' IG6W-LdrdeR bit®f an

hori zontal and vertical directions. 4 gh-0rder 2 bits and a position
setting daaddressisignalfaretinputithr hesarithmatic gireuit 9. so that the xesultsrareor

[ it 28, | f. ' t o di 1at ch h t
civout 26°00eRap shE R Eri  THR uBR of thE SEioFRR lteutiaf sRPTREE ot ¢
31 out p§it s byl aFXgiilinteger frohil €6 nhX: thevaluetofthé Idw-Corder bit ofthe Hddress
functional ari thnetic ci rcuit 21 qQutputs the result calculated in,the

period 15 signal) apddy splegting,a corffigient 204 desirad, eorrection wavelorm gith a

functi onal ' ' ' ' ts the result calculated in the
period 50 Pg’gﬁ%ﬁg%%tﬁn:\&ﬁlee é%g%g%a direction. Waveforns 40 and 41 in
FIG 5(a) show t iAdsdisgivedhd ealclatiorn is perférmedwithctie adthessowstaydet bitand
wavef or s and 43 show t he .highs. order .2 bits.in the hoyizontal address
i onal . Tnéhe el vating eriod erlie 1 0o borrpafaladd ViEHes] E9EiHs.{ he above
descripyi omighuardérczbi@%ﬁd i pomitiSY sORing @aka 2 WIth bf the ad@R48 sPHRIQSE! O,

the correction data in the horizontal and vertical directions are output

from the fippes todie comparater arait 88i t When thegvalpes ebthestwoinmutilinast to t he
arithnetic [ ' | R L Re.: [ ' tion
and the coP?%éPi %b%g?%ﬂﬁﬁofﬁé@g?? ?’&'gg&el re%[_i %nmé?%l’ augflttlﬁgﬁlttgé oﬁ#'gé:t hird
mul tiplier c&ﬂhtraliibhg d:inctﬂtlspuutliwtssthppéff:dd chllmubatledlbyﬂahbiaﬂ'ithmm m&EﬂQQ.
portion 6. e, abqve strycture uses the nmultiplier 17 as the atithnmgtjc
portion 16?11&@%93@12@%%%@%%&1; %Paaﬂtheméu%@é%ég@dmﬁmtwod
uni For g5ty 5RGhFICk 518 AV AdHaohtEDHrb MR whild ST RidnaY hPithakhict he 3O

1 I f the first enbodi

arithnetic portion ' ment. In the

Is simlar to that o

vi deo si gnaircuifi3loutpubsithe vdsudiocalcylateéd buthruperied A0 in FICH 5(a)im theadat i on
gg; { :gtpi)gg i\rﬁgtq?%nﬁﬁegz@fo;fr %&%f&%é 46 taa.in%n4flnn i“f@ gf.a? 8*13 t grheigﬂ—order 2
bits in the vertical address signal, and waveforms 42 and 43 show the high—
order 2 bits in the horizontal address signal. The 2 bits are input to the
20 comparator circuit 28 in the above description, but 3 or more bits may be
input. | |
With the above processing, the correction data in the horizontal and
vertical directions are output from the functional arithmetic circuits 21 and 22,
so as to be input to the arithmetic portion 16. The correction data in the
25 horizontal direction and the correction data in the vertical direction are
multiplied in a third multiplier 17 and the output is supplied to a correction
data making portion 6. The above structure uses the multiplier 17 as the
arithmetic portion 16, but an adder may be used instead. The processing of
the uniformity correction by using a positional Iinformation output of the
30 arithmetic portion 16 is similar to that of the first embodiment. In the video
signal output from a video signal output terminal 20, the gradation correction
and the uniformity correction on the display screen corresponding to the |



13 gradation | evels are achieved. In the above structure, the correction is
perfiormed considering the intersection of the crisscrossed |lines shown in
FIG 5(a) as a represéntative point. THE3 shapes of the correction function
generated at every intersection 5 are identical regardless of its
position. Thus, the functional arithnetic circuits 21 and 22, the
hori zontal position setting portion 23 and the vertical position setting
portion 24 may be smal]l. (Fifth Enbodinent) FIG 6 is a block diagram
showi ng a Sradation levels arg achigyeddi spl ay 10 devi ce according to the fifth
enbodi nent. The HAdel e Li& LEe wn in
FIG 1 will have Ege gggrr‘;e;éegr%ﬁ%r en’cd}%ﬁ(%%é&gﬁbggghg&%%gﬁ gﬁéllqﬁ e game
manner . Thintesdsetionmfthe tribsdosded lineli SHowrei FIG0S(a) e acreplredentativd to 4 in
that a correctiop,anpunt ipterpolating,arithmetic pqrtion 32 including an
15§ nt or pBPHRt g e PaRAE e B RFS S IpTOBeHN ZABERIPA 3t EVPBLteRBePBn 34 | <
provi degl Subs Rfutithl kékaddRRg oRhsRibltiot 'AILE (HE Wctiohal Bithadiict ure and
of a positional I nformati

operation on generating portion 10 are simlar to
t hose in t hizchits 2 ando22)ithe horizanthlipesitiers settimggiortion@dnand the vertidad
hori zont al aéexg. ver%.cal di.reg?‘i onsbi sn%Lj%put as data and input to a
correct i onPERHE mgpgﬁtmrb fPH P8 S dation correction data stored in a

first | ook(Wifth Epdlodiment)y 4 are for achieving a desired gradation

representation, and the first_look-up table nmenmory 4_ outputs the video .
signal data that %EGSGB%BM@-@@%@ QMWmsagstam@ﬁf%%méseid&pﬁ% an

arith I C | | ' , B e i ' : he

ot esent) enfaniaauporifg i Gt Sk cri¥odiibeit? The Shure wloBRAGCLTBRen fhthb

ori gi nat e fiasteembodimexitahesin in FIG. § sdlirithviedhk samet wiférence momyerals gihat i s
called all ;white signals) in which signal input levels of RR G and B are

~equal are fﬁ)‘fﬂm’f’r"o PLARUBE Y Gnal input terninal 1, digitized by an A/D
30 conversion cihgWnibodidRdt bf FYG. 89s Hifferbht Hond fitdse\of FIGR! ¢ te@ry 4 for

a gradation correction and the second | ook-up table nenory 5 for a
uni f or m t y thak a eexreefion amount interpolating arithmetic portion 32 including an

15 interpolating arithmetic portion 33 and an adding circuit portion 34 is
provided subsequent to a second look—up table memory 5. The structure and
operation of a positional information generating portion 10 are similar to
those in the first embodiment, and the positional information in the horizontal
and vertical directions is output as data and input to a correction data making

20 portion 6.

- Gradation correction data stored in a first look—up table memory 4 are
for achieving a desired gradation representation, and the first look—up table
memory 4 outputs the video signal data that has been subjected to the
gradation correction to an arithmetic processing circuit 7, as in the first

25 embodiment.

In the present embodiment, the following operation is carried out in
order to originate data to be stored in the second look—up table memory 5.
(What is called all white signals) in which signal input levels of R, G and B are
equal are input from a video signal input terminal 1, digitized by an A/D

30 conversion circuit 3 and input to the first look—up table memory 4 for a
gradation correction and the second look—up table memory 5 for a uniformity

correction.




14 Hi gh-order bit of the video signal is input to the second | ook-up table
menory 5. Loworder bit of this signal is input to the interpolating
arithnetic portion 33. The video signall4devel previously is adjusted so
that the loworder bit of the signal is zero. Therefore, there is no output
of the 5 interpolating arithnmetic portion 33. Wen data without a
uniformty correction anount are stored in the second | ook-up table nenory

5, there is no upniformty correction data jinput to the correction data
maki ng portion 6Highoordsr bitsafdhe yidep signal ispgput o khe second leckmmiable are

output fro o It t] R L 0Q: Cl 4 ' -t he video

si gnal out ?lﬁ%lﬂj@?{% ngﬁﬁ%&?ﬁ%?%ggmhﬂ ﬁn@?gz%‘gﬁg%&h@‘?’hﬁlﬁ ected to the
uni f or m'ht y acri;hnmtid portioh88. , That vided eigmnal level beexdeaf]lyds adpisted so thate nenory
5 are chan 0 as to.ohltain,a gqorrecti a nt _that inpro t he

uni f or m ty.%]?‘?\ﬂ\%ﬁ"q r g}fcﬂt&&ﬁlﬁﬁwgé‘i‘ Ao !s%g@ﬁ%g?’éée’é‘i lssrlé‘?/ V‘éﬁ\{ﬁ:qfﬁﬂﬁl | evel s

of the gi degietholRting ﬁmﬂmeﬁ@ﬁoﬁﬂésé.omﬁmw%ﬁmm uRiRpaiyon | evel and
FIG 7(a) 1s obt

the correction anount shown ih 15 ( alned. This'data is
stored in rchrresonatmhduntlare storadiin the secondlookienp tableanemary Hethereiis of t he

ignal is input..to.the int | ati Lihmeti c .port | 3

nter pol at A0 uRBR ST i T e Botrmépt Huithaklog BBrlin b s i o

FIG 7(a). abidtduth stored!ii@He $Hrst ldbgaﬁ?%led fbRioRP 4adreUutpit fRADNEhef a |inear
(0]

function approxi nption or a netho calculating fromthe correction
anount of ©Ethmetic processipgeiaewis (. | Agepudingly thesnideq signgl qutiiH.- tegminal ve

ari t iy o 2RFAtpt Abiaks HEAPR ot icclalf e Pty Spigh bR, RekhS
menory 5 adatadtbrdd imthésecaddilogk-cup table neinomob aba thahged o as to olbtatin on

data that is interpolated as_shown in.FlG..7(b) i ut put and then input to
the correct GRr g%ﬂ‘i‘% APSAVES thf’n‘émé‘?}]m%&ue eﬁﬁi\eaﬁi%ﬁ is simlar

to that of prb@shingsik condactedBiseverad sifthl f4Als BOEHY Vildeo Sighad inPik, ¢R6 M ection

and the unlforrrité_ on the display screen _corresponding to the gradation

level . 30 (elationshibeimeentthemradation devel gnddhesorrpchionsmaennigshovs inict ur e
of an §gagqe 57@1)% obtained. Thjs data is stored in the second look—up table memory
5.

Next, the low—order bit of the signal is input to the interpolating
arithmetic portion 33, so as to interpolate the correction amounts of two
gradation levels obtained as in FIG. 7(a). Either a method of linear

20 interpolation by means of a linear function approximation or a method of
calculating from the correction amount of three or more gradation levels by
. constituting a non—recursive filter is used for this interpolation. The output
of the interpolating arithmetic portion 33 and the data stored in the second
look—up table memory 5 are added in the adding circuit 34, so that the
25  correction data that is interpolated as shown in FIG. 7(b) is output and then
input to the correction data making portion 6.

The subsequent operation is similar to that of the first embodiment,
and achieves both the gradation correction and the uniformity on the display
screen corresponding to the gradation level.

30 (Sixth Embodiment) ,
FIG. 8 is a block diagram showing a structure of an image display

device according to the sixth embodiment. The same elements as those in




device according to the sixth enbodi nent. The sane el enents as those in

15 t'he enbodi nents shown in FIGs. 1 and 4 will have the sane reference
nunmeral s and function’'in the same manneys The enbodi mrent of FIG 8 uses a
correction position setting portion 27B instead of the correction position
setting portion 27A in the enbodinent 5 of FIG 4. The correction position
setting portion 27B includes a correction position setting input portion
26, a CPU 25, a horizontal position setting portion 23, a vertical position
setting poithe embpdimeutsshowmin Fischand %wﬂﬁhavg tlgssame referem¢e | s possibl e

to set a pl ' hort zont Ltions (h) in the horizontal position
setting poﬂq{%%fa;%aﬁéguﬁguébﬁag’lepfagxﬁgﬁzﬁ}fe& vertical 10 positions (k) in
Ei he verti cal ]Posfluie@ipbﬁhhi' \I/(dkgﬂOﬁGEGL 8ruséd a d&iﬁﬁctiohfpbsiﬁlbﬂ @é‘ﬂth&}i»dl'ltﬁn I
escription of, operatjons en thereg are col or unevennesses i )l ural parts
of the irraé’g%alrmghadc‘#jrt%@@{fwlpg nesHionsatiing portigy {4 m 'ﬁae@mﬂoﬁn@t
correctgon ht gon | il o2 | - iR ch panel
corr esp%ndidr?lgqgéuf hgﬁg%&ﬁéﬁgﬁﬁgpkﬁt%%éﬁgggﬁﬁén@ Corr ectf%orﬁ%égg#{i on
setting i npositir dettingdfiputportion 26,cax CPIJ 85, a hgrizontad postiomosmittingn t o be

ted to t.h U 25. Th U 25.inputs. lity of i tional, dat
cor r espondiBREHDS 28R veRialbosiion, Sttingaorhiot 24 dhd e tiine e diing Rits e
to the horiggoidB6.PoR!ik btegsisﬁtﬁd 208 alsluta Rty &%@%ﬁﬂ%@ﬁéﬁsﬁgbgﬁgﬁ% B i on

setting portion 24, and they are retained. H gh-order bits o

vertical adwrizostalmesitignsettingpartiont23 and towetenplurabity efivert®sl and the

hori zongal b L] | . . uentially and out put
accord?gg tpg)ggd@{lsﬂ;ﬁ%gf@é g‘%ﬁff dbgsslgogisgﬁ%géi%ﬁ%hgggase of FIyG 9, foE
exanpl e, the CPUNgxt] theufoHotvingg #ea des@iptiod 6foperations wHenpideré aoecolert i ng
portion 23, so that it imssi bl % Lo.ou_t put the 25 . horizontal position
setti 3g58f quge?ﬁ?ﬁfésﬁpt P%ﬂ & eﬁ%gﬁgf“sl? gqrrgct.gq%srﬁqups vePti c?l
erio oMt : [ i ish dehg nge of a
Eori zont al %ge‘r"?lgg 53 'ﬁ' ;%%%&g?igés\}greﬁis%ai gpgﬁlg'& 511.GBS| m Tgo?l 3 the -
CPU 25 i npexemple, &tauchimaned cotrespandingdb the position ofdheiimagpor Then 24, such

that it.is possj.ble to.output a vertical sition gsetting of the range of a
verti ci' 360R%EhiRn Gosioh ceitthe dntft hotifon 86 PupniBin emarith ek 00, D1
a vertical positidn ®be corrected to the CPU 25. The CPU 25 inputs a plurality of

positional data corresponding to horizontal and vertical positional addresses

of the image to the horizontal position setting portion 23 and the vertical
position setting portion 24, and they are retained. High—order bits of the

20 vertical address are input to the setting switching circuit 35, and the
horizontal position settings 1 to h are selected sequentially and output
according to a timing of an address signal. .

In the case of FIG. 9, for example, the CPU 25 inputs the setting to the

horizontal position setting portion 23, so that it is possible to output the

25 horizontal position setting of the range of a horizontal period 52 at a timing of
a vertical period 50 and to output the horizontal position setting of the range
of a horizontal period 53 at a timing of a vertical period 51. Similarly, the
CPU 25 iriputs the setting to the vertical position setting portion 24, such that
it is possible to output a vertical position setting of the range of a vertical

30 period 50 at a timing of a horizontal period 52 and to output a vertical position -
setting of the range of a vertical period 51 at a timing of a horizontal period
53.



setting of the range of a vertical period 51 at a timng of a horizontal
peri‘od 53. 16 Wth the above processing, correction positional
information is sent fromthe setting swwgching circuits 35 and 36 to the
functional arithmetic portions 21 and 22 respectively. The operation
subsequent to the functional arithnetic portions is simlar to that of the
fourth enbodi nent, and achieves 5 the uniformty correction of a plurality
of regions with color unevenness shown in FIG 9. The present jnvention
achi eves the fol Wikh the aboveprocessing, correction)pasitipnal teon 18 sedtr ect the
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unevenness in the entire region ranging from a low—brightness (near a black

level) video signal input to a high-brightness (near a white level) video signal
input, and to display an image without the uniformity unevenness with
‘ respect to all gradation levels of the input video signal.
15 . 2) With a circuit structure that reduces a memory capacity, it is
possible to reduce costs.
3) With a simple method, it is possible to set a correction amount in
each correction position and gradation level.
4) It is possible to achieve uniformity correction in plural parts of the
20 image.



correctign data corresponding to a position on the screen; 10 a
correction data nmaeking portion for synthesizing the uniformty correction

data output fromthe—second | ook-up tablz nenory and the unifornmity
correcti t m the positional information generating portion;
and an aﬂﬂ“ﬁmﬂﬂammlum ng circuit for correcting the video signal that
15 has been cesubj edtedl t© the gradation correction and read out fromthe
first | ook-up table nmenory by using t(ﬂw"hform ty correction data out put
fromthe correction data maeki ng port iGf; erein the uniformty correction
of the display inmage is perforned at all gradation |levels. 20 2. The

I mge di splay device according to claim1, wherein the positional
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conpri si ngpogtiéwydwdti on position setting portion for setting a uniformty
correction

an arithmetic processing circuit for correcting the video signal that
15 has been subjected to the gradation correction and read out from the first
look—up table memory by using the uniformity correction data output from the
correction data making portion;
wherein the uniformity correction of the display image is performed at
all gradation levels.
20
2. The image display device according to claim 1, wherein the positional
information generating portion includes a first memory for retaining the
uniformity correction data in a horizontal direction of the display image, a
second memory for retaining the uniformity correction data in a vertical
25  direction, a timing generating circuit for generating addresses to be input to
the memories, and an arithmetic portion for calculating positional information
of the uniformity correction data from outputs of the first memory and of the

second memory.

30 3. The image display device according to claim 1, wherein the positional
information generating portion includes a first memory for retaining

uniformity correction data in a horizontal direction of the display image, a



10 position including; a correction position setting ans a CPU for

converting horizontal and vertical positional infor mat nary
i nformati on based on an input fromthe ¥rrection p03| m’ﬂ t
means, and 15 hori zontal and vertical posi tc|

portions in which the positional information converted to the blnary
information by the CPUis witten and retained, wherein the positional
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wherein a correction anount interpolating arith ne ic portion including an
i nt er pol at seeprdrmemexy.i c portion and an adding arithnetic portion is

provi ded subsequent to the second 30 | ook-up table nenory, so that the
correction anount interpolating arithmetic portion outputs correction data
in which tiae uni ThediagecisplagidevivedRberding to BladinpD fidgitheér comp#iging?d 6.

The i mage di splay device according to claim 1 further copprising. a
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information to binary information based on an input from the correction

position setting input means, and
15 horizontal and vertical position setting portions in which the
positional information converted to the binary information by the CPU is
written and retained,
wherein the positional information generating portion includes
a timing generating circuit for generating addresses corresponding to the .
20 horizontal and vertical positions of the image, two functional arithmetic
portions for calculating the horizontal and vertical address signals as one
input and set values of the horizontal and vertical position setting portions as
the other input, and an arithmetic portion for calculating a positional
information of the uniformity correction data from outputs of the two
25 functional arithmetic portions.

5. The image display device according to claim 1, wherein a correction
amount interpolating arithmetic portion including an interpolating arithmetic
portion and an adding arithmetic portion is provided subsequent to the second

30 look—up table memory, so that the correction amount interpolating arithmetic
portion outputs correction data in which the uniformity correction data are
interpolated.




10 in which the positional information converted to the binary information
by the CPUis witten and retained, wherein the_positional information
generating portion includes a timng gep@rating circuit for generafing
addr esses corresponding to the horizontal and Verlﬂﬁﬂu"ﬂ,ﬂ)ﬂlﬂﬂnt&" t he

I mage, two functional arithnmetic 15 portions for ori zont al
and vertical address signals as one input and set val ues . of t he Rori zont al
and vertical positi-on setting portions as the other input, and an
arithmetic portion for calculating a positional information of the
uniformty gorre { .hnetic
portions, aér:ld ZOGfH ﬂngfe &séfa&ﬁe%éeoﬁcﬁrtﬁh d;g %19%1#%)1 %&k%ﬁ&k@%ﬁ and
vertical positi onscornedtivheposition b@ﬂtin?g)pﬂmionobmsbttm aeiﬂlfommﬁmort‘étmon _
uniformty correcti n at a vertical address timng and the vertical
position seRqSF ERE: uni f or mi ty correction at a horizontal address

timng. 5 a correction position setting input means,

a CPU for converting horizontal and vertical positional
information to binary information based on an input from the correction
position setting input means, and .

a plurality of horizontal and vertical position settipg portions

10 in which the positional information converted to the binary information by the
CPU is written and retained,

wherein the positional information generating portion includes a

timing generating circuit for generating addresses corresponding to the
horizontal and vertical positions of the image, two functional arithmetic

15 portions for calculating the horizontal and vertical address signals as one
input and set values of the horizontal and vertical position setting portions as
the other input, and an arithmetic portion for calculating a positional
information of the uniformity correction data from outputs of the two
functional arithmetic portions, and

20 a setting switching means of the horizontal and vertical positions
switches the horizontal position setting for the uniformity correction at a
vertical address timing and the vertical position setting for the uniformity

correction at a horizontal address timing.




