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DESCRI PTI ON LI GHT AMOUNT CONTROL APPARATUS AND- CAMERA
APPARATUS Techni cal Field The present invention
relates to-a light 1o anmbunt control apparatus and a
camera apparatus that use a property device that is
capabl e of controlling electricity. light. -
transmssivity to. cqopd@trgpaypnount of 1ight
that.en:ters an i nage sensor ‘that converts light into

BREdSOF QURStMY LCAPTIGR e B AR U NI CAMEFR. SFRNRATASS
“incident light of a camera and so forth, anechanica

peblapidagRridxd used. In an image optical . system.

light "emitted from anobject enters an inmage sensor
such as. TheC@Res@retr gnvemipiload riedwites) tiohat ldgnert s
‘light. into electricity through.an optical system In

. andint stonistak @pparafihand @ canehaRpAER S Fivdd i n |

the. optical -the exposure of. the ima e. sensor The
usgfe ch BN RET tHidgrkagy ihal 16 canakke

'.p aperture ratio- of the d|a hra |s necha a
| _1%9# dF eI SV e ‘%fhtﬁﬂﬂ '}'Lg“@é’ﬁi h of_
field, an -However. the ca user. f.used ..
AR RO A \rfﬁ‘eaﬁc i bfigw ¥
J.electrlclty ' '

Background Art

As means that controls the amount of inCLdent .

llght of a camera and so forth a mechanlcal dlaphragm

' ;1s used. In an 1mage optlcal system, llght emltted
Hfuifrom an object enters an 1mage sensor such as-.a CCD
h(Charge Coupled Dev1ce) that converts llght 1ntoi :

'Jelectrlclty through an optlcal system._ In thls
.structure a- mechanlcal dlaphragm is. dlsposed in the

inﬁoptlcal system.‘ The mechanlcal dlaphragm controls the i
-'Zf;amount of llght that enters the 1mage sensor to controli'-
fthe exposure of the 1mage sensor._ The mechanlcal ﬂf"
:afJﬁpdlaphragm has a structure of whlch the aperture ratio‘f'

'uefof the dlaphragm 1s mechanlcally varled to 11m1t the

ritamount of 1ncldent 11ght. When-the mechan1ca1
faraphragm ;s_used‘ since the aperture ratlo 1s varled
r-thefaéﬁthtof‘fieldh;s;varled The depth of fleld e
;.fféftectsea'captured'iﬁage. Wlth the depth of’ fleld an :

'ﬂimage7canfhe effectiveIY-captured. However the camera.
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.canera is nmounted in a nobile phone term nal or the
i ke, because of its size, the nechani cal di aphragm
may not be used. 10: 15" On the other hand, a canera
that uses a property device in an inmage optical .
syst em has. been proposed. The property.device is
conposed of for exanple liquid crystal and is capable

usHr owayt e lcorngfudesi Iwight threamemtdsiof thielfthe Wheer a.

"~ is capabl e -of controlling the.anount -of incident ‘light

cagferannld mywteddis @ molid ec @heares dienng nade ok fdsur e

of the imge sensor with the property device. This

Lidgrerbeqayise @ipdiit HEeooribeoMACHERIRAls fg@RhTaom may

exposure w thout need to varying.the aperture ratio.
nof, Re 'Ysfd-camera. user ' does not need to consider. the

depth of f | h fo
RN orer B el BERL. n BARRse bl Be¥lR, 0 o

{ h d -
o, 0] AP A4 5 e
Mergﬁg props Egt a69TBEass LBm@bhel Wer gsr when
P i quid. -crys al

dependency spectral ', characteristics . are different,

i.thﬂuﬂkyhﬁﬂtransmlss1v1ty. The camera. is capable of
“controlllng the amount of 1n01dent llght of an 1mage'
_sensor and compensatlng the exposure of the 1mage
,‘sensor w1th‘the proyerty-dev1ce.‘ This camera—ls
‘;capable of controlllng the amount of exposure w1thout '
'need to varylng the aperture ratlo. Thus the camera |
.'user does not need to con51der the depth of fleld R As
'a result even 1f the s1ze of the camera 1s small thel

;camera can use a w1de range of 11ght amount

The forgorng property dev1ce composed of

';1qu1d crystal has wavelength dependency of llght
g transm1531v1ty Herelnafter the Wavelength dependencyrfo }¥.:Tt:

:glrof llght transm1551v1ty 1s referred to as the spectral o
7f;i_characterlst1c. The spectral characterlstlc is not 7d'L”
"_sultable for cameras. In‘other words 'when the
‘-tspectral characterlstlcs are: dlfferent shades are 1;hﬂfﬁr’7t L
'_dlfferent. Thus the shades of a captured 1mage vary
'~depend1ng on the rlght transm1551v1ty of the property

'dev1ce. To solve thls problem a technology that uses :;lpff

as. wavel engt h dependency- of Ilght‘*u

| | extdipitd an: YT ictifletal Hewelisaliapablehoimveienaling
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different. Thus, the shades .depending on the right
of a captured image .vary transms sivity. of. the
_property. device. To solve this problem . a.technol ogy
that uses conpensation neans for conpensating the
- wavel engt h dependency of light transm sslvity has

%%@P&?he spect r a%rgﬁg}? Stpéli’gé oﬁ&%:g&bé\%ber ty _

aeifberdedlsyioe 1ahe! tr U ESs {7009 tHigs RSN SSEDbSsER! D -
characteristic of .a canmera.: Thus, .it..is preferred to.

Jd‘;mm%aataecémﬁ r&ﬂﬁ@’tdaah&hatactzsamw, . I'n addition,
.since the spectral characteristic depends on |ight
t ransm ssiha tspeetaial:leszhaﬁaarﬂmms:ﬂm dfe tﬂmrr;m‘taﬁ:eqr

for Val ues' of colors need tobe very finely

- desvinpe risatesly necsissarfrdn gihe tpamss sidile tqohcne not

constant. | n~addition, since the characteristics of

cimmw:;astzde\nﬂ:@s cpaera i hé‘}auSoanﬂ:otJSb@rlﬁ@afrle@r to .

caner.as. i's necessary to:. obtain vaI ues ~ to

B cqwertﬁﬁm]std%ee@wtr@écw AT R 4 1 ¢ 8¢ agddrfion.

Sl|cﬂ)735r3€gert SI%% 3 ries. delflaﬁrlﬁdj n%“éﬁﬁ%ﬁ deV| ce

b ’,t]ﬁcqoﬂ_nﬁd"fl?tﬁl OJ.Q ych a u&s o%h c!.:ot}. rcsart%r %e' ScoLﬁ?p ns%ped P(?r

enSat terrper i

[necessary llght transm1551v1ty are not constant.,_
V‘Values of colors need to be very flnely compensated.

': In addltlon 51nce the characterlstlcs of property

dev1ces vary, they cannot be used for cameras. It 1s

“.necessary to- obtaln values to be compensated for each l‘
h‘property devrce.j Moreover, srnce the spectral
ﬂhicharacterlstlc of each property dev1ce varles dependlngr
“.'p-on an.env1ronmental condltlon such as- temperature in
jWthh the camera 1s used the compensatlon values need
1to be further compensated - As. a result the amount of

hcompensated data becomes Very large.n

In addltlon,:the adjustment t1me for whlch

:7f~1nd1v1dual compensatlon values are obtalned becomes

:]”ilong- Moreover 1t 15 dlfflcult to stably prepare a

jjmeasurement env1ronment ) Thus, there are many problemsl"

1n the practlcal use of the wavelength dependency of

‘?ﬂt”llght transm1ss1v1ty.-

Gn the other hand many 1mage sensors for
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conpensation: values need As a. result , the anopunt
of conpensdted' dat a. becones very large.,. the
adjustnent time -for .which values are obtained
becones.. 'neasurement.. environment. Thus, there.are
many problens’ in'the practical use of:.the,wavel ength
dependency of caneras. use a photoelectric effect of
cagielriaso msED @0 pb@tore}aca:lrld—km oft sd. 1gleomoslomctri ¢
effect often occurs for |ight having wavel engths

cxyisdiader HewpveroothanPhetaedectrlfapélerhysftERcept

for caneras that use inmage _signals of visible rays as

OCEHSu L OF &ﬁalhtoﬁlavw&pﬁv@rv@%ew&é@ ﬁgﬁou%f&qrnfﬁhane&lpé?ys

it s neces tothe nmage en O her
g RerEs S aced afraéfso'f Eﬁc?ﬁﬁg§°¥h5?m?ﬁasc§ﬁéra user

of 'an.i t hat a

c‘%?u °3 dl%fehsfr ar d T %enecessa to
G I§9|§Pgﬁ Sr &nﬁbﬁ spﬁgys mAt% I fege s Iﬁm
‘l.usgolﬁ gtegh hgi§ ffBﬁ ﬁ%ﬁ% Ef?gl %CEHEQQQ s: %nal of

characteri tIC or .-a hea rared regi

thE'QﬁhgbsthQG§9d bﬁh@f@iégedbPthtQés§X§H@|§olors of
-~ an: opfti cal I'ter to an optical systemthat |ight of

| andAm@BkeehatNtaES caibah usedi 5RESREs dnfFeenitroh ahose

i mage sensor. The optical filter has a characteristic

"ofonn-whagehthattheteueuahloﬁe03|almbhytbs-ddhpaaged |n,':

the. visual |ight region (380

iw1th image 51gnals.

To prevent thls dlfference from occurrlng, a’

characterlstlc of whlch a near 1nfrared reglon of llght,'-:'
- is: blocked 1s prov1ded by for example an optlcal fllterr
.to an optlcal system that llght of an’ object enters andllr
‘ that 1s dlsposed 1n front of an 1mage sensor..]The: |
'optlcal fllter has a- characterlstlc of whlch the v1sualh'
“‘sen51t1v1ty is obtalned 1n the v1sual llght reglon (380h;“-
'nm to 780 nm) and ‘the - 11ght transm1551on amount can be‘-:“'
;1gnored in the 1nfrared reglon Whose Wavelengths are ,:;ﬁ*
'flonger than the those of the v1sual llght reglon. rForfhiiw'
',hexample -an optlcal fllter that has a characterlstlc offiif’
h,whlch the llght transm1551v1ty gradually decreases from;‘
':a wavelength of around 600 nm 1n the v151b1e llght y'a
ireglon to a wavelength of around 800 nm in the lnfrared”f"ﬁn

rreglon 1s,used.'

A particularfoamera-haefanroptioal'filter'5“'

' that does not decreaée‘thehlightdtransniseiyityZihftheff_;Ff":hi o
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to 780 rim and the : light: transmission anount can
be ignored in the infrared -regi on whose wavel engt hs:
are | onger than the those of the visual l'i ght

regi on. characteristic .of which the |ight
-transn1ssivity gradual | y decreases |ight 800 nmin the

%ﬁgﬁgkﬁﬁl\ﬁﬁ%94£§%ﬁﬂ&% :ﬁ% é?ﬁ%%ﬁ%heédﬁ%%@vlﬁézl
ﬁ&tlegr%§1ﬁ¥éf&i§ﬂﬁﬁ &WQ£H§qmﬁ§ﬂﬁﬂéébln

e visu region an br|g ness. of a nonitor

_oﬁ GRS Bh NBa + @l thalgshaimd yrideeraemest¢ he | i ght

transm ssivity at the boar er of the. V|sual l'i ght

i ddAginieanthd NEi e rarAtkniaysedionmt tthé s et

sensitivity. In addition,. response tinme - -of many

thy operdal dieyhicesediat an&athnnxnﬁrhrﬁdIraxunbgquntn
and that can-control, light transmssivity is slow . 10

I_iMEerBnﬁH&nsenoitirﬁmperty devi ces have quick response

time; they have.a relatively narrow wavel engt'h -range.
These pr&r)’e@%ﬂld?é\ﬂlbeéfe@a?n@@nttrldle [GfgMany. property

transm ssivity in only a part, of he Vis m Idl ﬁ
H%F n

'*dervag%eoﬁq thfe\Axe HRAPIREG &fs 19
7--can con5trm@L e.l.lgq'gg r‘trraer% nssrzlll hl%r :Ltshas c{v\?.d L

In contrast When property dev1ces have quick R

: response tlme, they have a relatlvely narrow wavelength
‘ range These property dev1ces can control llght
:transm1351v1ty in only a part of the vmsual llght

| reglon., They cannot decrease llght transm1381v1ty 15 a
:wavelength reglon hlgher than red |

-_Dlsclosure of the Inventlon fi

e Therefore, an object of the present 1nvent10n

k”fls to prov1de a 11ght amount control apparatus and &
h-;camera apparatus that are . capable of suppre551ng L
n'varlatlons of. shades correspondlng to llght
ffﬂtransmrssrvmty controlled by a property deV1ce w1th a

":ri;51mple structure.

To solve the foreg01ng problem the present o

ufg,lnventlon 1s an optlcal amount control apparatus thatﬂ
zcontrols the amount of llght w1th a property dev1ce
-; that is’ capable of controlllng llght transm1551v1ty,

.';ﬂcomprlslng:an.optlcal‘devloe that blocks llght_hav1ng_a'
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Di sclosure of. the Invention Therefore, an object of
t he, present invention to provide a.light'anount
control apparatus and.a canera. apparatus that are
capabl e. of suppressing variations of shades :
corresponding to |ight .transmi ssivity controlled
by a property device with a To solve the. foregoing.

" walfedRireroh Uhﬁl.geﬁ:l’ aden a ipredeliticamilnedvavetliengtbammuat -

. control' apparatus that controls the anount of -
vilsigiite \liitdhta yegimer.t ynde thee propetrtiys 'deaislel dhaft is
controlling light.transmissivity, conprising.an
dl@mseai afetihse samet opitdeiad laxgift asaingy oRtieed| degilise
er than a predetern1ned mavelength in avisible

_anlq t dgi sirpairi@ ©ofe ooRdEOd e itce 1HORE | s

di sposed on the sanme optical axis as the optica

V‘Qﬂﬂﬁmﬁ§%%V}QMhat i's capable of- controlllng the light -

L anS SVt 1 SBICT R aPBRLAES. LARLREORL oLt e
’ t

amount . of % /8 i THgE sensor wit h

‘;Liﬁqqﬁfr SIV%%ﬁftﬁﬂﬁFcbiﬁ%yfﬁﬂfhéﬂaﬂaﬂﬂkrgﬂ 1%@15&%@

ansm® comprisi ‘
llght of an 1mage sensocr W1th a property dev1ce that is'

"icapable of controlllng llght transmlss1v1ty, comprlslng
't an optlcal dev1ce that blocks llght hav1ng a wavelength:‘
"longer than a predetermlned wavelength in a visible

'llght reglon, the property dev1ce that is. dlsposed ‘on-
| _the same optlcal ax1s as the optlcal dev1ce and that 1s:p
pfcapable of controlllng the llght transm1551v1ty,tand x
,fllmage capturlng means for capturlng llght that is
.i}emltted from an object through the optlcal dev1ce and H

'the property dev1ce

Clalm 1 of the present 1nvent10n has an .

'T;optical dev1ce that blocks llght hav1ng a Wavelength
“longer than a predetermlned wavelength 1n a v151ble
;illght reglon and a property devlce that 1s dlsposed on,;;:;r
t.the same optlcal ax1s as the optlcal dev1ce and that 1sif7ﬁ'

riicapable of controlllng the llght transm1551v1ty Thus |

F.,llght in a longer wavelength reglon that has strong
-:wavelength dependency 1n the v15ual llght reglon of thef;i':t -

:spectral characterlstlc of a property dev1ce can be -

. blocked w1th an optlcal devmce.;ﬁThns llght 1n a
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10 an optical -device that blocks |ight having a :
wavel ength' |onger than a predeterm ned wavel ength in
a visible 15 light region., the property device that
i s disposed on the sane optical axis as .

the optical - devi ce and that i s capable of controlling

Cé%a%rlng §§5@41 e ﬂé8¥¥af3 1 A% TRANS

G 1 of : the present

. of MRS LA ey R 194 5 £ Bdon hRC ki O

haV|ng a wavel engt h; determ ned wavel ength- in the:

sane opt iqalind)d SAThe Br-eiint GalvenddwinCBascapabl e of
controlling light- transmssivity.. wavel ength

_ _.,oﬁ%ﬁ@mmdﬁaﬁatbl&kﬁtﬂ@t&p&ﬁmaig a wavelength:

characteristicof .a property. device can: be.

'pldngnnwxhantdtpmndﬂtsnnﬂna&xyanelﬁﬁth om.whouspsﬁMXal

characteristic f  the property device is stable can be

- Lightd-regi@mi m Prsipaia fleasian thateds eisneseshon the

opti cal device that bl ocks | |qg,32t¢éhaw ngﬁ! %nv\tgl\é\%l er;gt h
Vet [T di%l e

SN T L %&p e@itth?‘rﬁét'ﬁsie%' S’ i

e S iy R B R Y,
em ltcte%nftrtog;pt% e%q: t‘ftk]:J ‘?:(\“gth A o%ttﬁ:lgﬁ %]@VJ.%%' and

evi ce an operty By controlling th
tﬂeiﬂfoperty dev1ce By controlllng the light -

?transmlss1v1ty of the property dev1ce the amount of .
51ncident llght of the 1mage capturlng means 1s i R
'fcontrolled | Thus, 11ght in a 1onger wavelength band lvf -
_fthat has strong wavelength dependency 1n the V1sual |
F;llght reglon of the spectral characteristlc of a. |
| ;rproperty dev1ce can be blocked w1th an optlcal deVLCet
.-:Thus, llght 1n a Wavelength band of whlch the spectralg
otfcharacterlstlc of the property dev1ce is stable can beﬁ
;sentered 1nto the 1mage capturlng means.' |

“ﬂ”jBrlef Descrlptlon of DraW1nQS

Flg 1 is a block dlagram show1ng an example

;quf the structure of a camera apparatus accordlng to an -

'?fembodlment of the present 1nventlon,

"'-f Flg 2 1s a schematlc dlagram showing an -

hﬁﬂexample of a. spectral characterlstlc of each of several‘:

‘wfpshades-ofha;property devlce,'~:ﬁ'
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~transmssivity of the property device, the anount of
incident light of the inmage capturing neans is

.controlled." Thus, light in a |longer wavel ength
ba"fid 15 that, has strong.wavel ength. dependency in
the. visual. light region of the spectra

characteristic of a property device' can' be bl ocked
~With an épg.cd8 isdevischemaThus dikiggam ishowing an
wavel engt h: band of . which the spectral characteristic

- emRife QF chansciyad chanasterdisitd caf o aptical

structure of a canera' apparatus accordi ng to-an
iment . of. the present invention; Fig 2. is .a

- 'schemat i’ r.am sho of a, ectr al -
et e 2758 Sende 30 aaford, SBEMPay co.

sgﬁ§§3%iﬂéh:%W%Eegghéf,glo%%g E@rﬁgﬁaﬁﬁgﬁaga e, o%
|
tﬂeﬁgr ag% eristl é"%? B ?h aﬁgrcggg?g%f‘tglﬁ g)fofthet e

-’Oﬂyﬁa@grﬁbVQ%@ geea%gdhge aharacteristic of the optlcal

device are added.; and Fig. 5A.and Fig. 5B are

schemat i gigi. aﬁhaﬁﬁd degcr bhi agetl b@hdmﬁtebeaeageéms
~‘out put characteristics

"descrlblng the dlfference of output characterlstlcs
'dependlng on. whether the optlcal dev1ce is present

Besthodes for Carrylng out the Inventlon

Next w1th reference to- the accompanylng

.th.draw1ngs,‘an embodlment of the present 1nventlon w1ll
abe descrlbed.. Flg.‘lrshows-an example of the—structure‘_
:-jof a camera apparatus accordlng to thlS embodlment of
“the present 1nvent10n. An optlcal dev1ce 1 is an S
poptlcal fllter that blocks llght hav1ng a Wavelength i
“felonger than a predetermlned wavelength ' An lmage
;optlcal system 2 has a 1ens system (not shown) and ar
-hproperty dev1ce 20 that controls llght transm1551v1ty‘hlfl‘
.{;w1th lquld crystal 5 The property deV1ce 20 1s .' |
'composed of two opp051te transparent electrodes for
'h_whlch a predetermlned allgnment process has- been‘fr"f
- performed and 11qu1d crystal sandW1ohed therebetween.ffhrl
'7 When a voltage applled to the electrodes 1s controlled r”eﬁhj~”t
-the llght transm1551v1ty can he varled from o -

_htransm15510n state of whlch the llght transmlss1v1ty 1s{ﬁf-
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10 dependi ng on whether the optical device is present
Best Mbdes for Carrying out the Invention Next, wth
reference to the. acconpanying 15 be described.. Fig.
1.. shows an exanple of the structure dramﬁngs, an
enbodi nent of the present invention will of a caner a

ne@RAY Aldss PP HIdKAR dtatLodinmn dihe prgg-aet t

~invention. An optical device 1 is an optica
tidhaimikisacksy iightndravivn® & vapal engigh. skarger 3t hana A -
predet ermi ned wavel ength.. An i nage optical system.?2
delvdsen . tHaan Topwsem @mmadﬁnnmnlghtj1qﬂau&nte&edthmace
20 that controls light “transmssi-Vity with |iquid
signadt.al An §Remplepeft yhdetimgge26ensocolpased 6LDt wo
opp03|te transparent electrodes for .which a _
&ovipded evgdeeant : process' has - been perforned
and l'iquid crystal..sandw ched, therebetmeen When a

vol t age' &5§P¢e&mﬁ6tﬁﬂeféP@bPPo@@§eqF3qﬂ%@ﬂ% §#P image

sohispt” i LFaAl (g oo st ot o RS a5,

op ggglggkasg. oL gl WILED LG 0% obragseLs ;wy £

ge se Sor ev ce

"m%%\é%]ftt ilfg@ﬁi %& lahg %tlac&&qca@lﬂleqr rarfa ﬁ@iggees‘

I mage sensor

el@%%&ﬁ%ds@%%bﬁﬁhs an’ 1mage signal to a 51gnal procees
'sectlon 4. The 1mage signal supplled to the 51gna1
-'process sectlon 4 1s supplled to an lmage 31gnal

'.'process sectlon 10

The 1mage 31gna1 process sectlon 10 generates

-a red (R) 51gnal a green (G) SLgnal and-a blue-(B)
.51gnal w1th the 1mage 51gnal supplled from the 1mage
~_:sensor 3 The R 51gnal the G 51gnal and the B 91gnal
"are supplled to an’ R 51gnal ampllfler 11. a G 51gnal
"'tiampllfler-lz and a B 31gna1 ampllfler l3 respectlvely..
:”ﬂThese ampllflers 11 1 and 13 adjust the galns of
:Tttthese 51gnals for Whlte balance.. Outputs of the R

ISLQnal ampllfler ll the G 51gnal ampllfler 12 and the::fﬁ

‘ A}{fB 51gnal ampllfler 13 are supplled to. a V1deo 51gnal

?R{process 01rcu1t 14 The vldeo Slgnal process clrcu1t
5J[;14 generates a lumlnance slgnal Y and a chromatlc,'
'e'7‘51gnal C Wlth the R 51gnal the G 51gnal and. the B

Q%helgnal.;-The.lumlnance_slgnal-Y,andethe.chromatlc
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.Light emtted froman object, enters . the inmage
sensor. 3 through the optical device.1l-and-the i mage
optical system 2. The inage sensor .3 converts. the
incident light into an electric signal and supplies
the 10'. electric. signal as an inmge-signal to-a
signal process section 4. The image, signal supplied -
signalhé siggnabtainecess visen iopht siangdls ef ttdean
i mage S|gnal process section 10, The inmage. signa

aﬁﬁ?@e@@é’& Wh m%@@&%@%?% Sy 2(4?) respectively.
s.ignal, reen & b and H% B) si na
with theA1 5§°§P R Fe§u%p|9reé‘&rﬁrt8ﬁ1 tVﬁ‘ElP géYQQ

* ooliglt &% Yo Bherat Sl Foct iy A

5%@@ 'fl%%r%%usandTﬁeQREh%BQBmEHEFrfBeéeﬁgiateﬁ TZ'

respegﬂ vely

oqttol 3:tHiS o Uiher B TacH: WhesRnlaIat O Y e

‘bal ance. "Qutputs of the R .” signal anplifier .11,

'pfap@r& Igevidphiof ber the iy b@&lcal'ﬁys%bﬁné|l The -

ampl-ifier 13.are supplied to a video signa

| coplt@eds $ignaduiis’ t4pplhied tiodehes |1gta@Ie pphtdead. wsma

14 generates .a | um nance signal. Y. and a chromatic

2. S|ghalm1crbopmputae R sdjnats the @gasngnaf, thadRt he. 'B-
. szgnal' 'The-‘lum nance. signal Y arid-the chromatic
swmgﬂramlaf-eesbtléu.néaea§ vigeeloampdifdiegndRs end;the

- canera apparatus fromternminals 21 and 22,

tzB Fé@ﬁé&tﬁ@@ﬂ}fleﬁ %?cﬁBEoWB&F@rb51§§ﬁérates vaflous- )

types of _cont nals to c ntr |nd ual L
LYRes o eial hobngidral shpapapLe’. sRRELHR roconputer

.g'chgrg%nggg%icg of each of several shades of the .
'~property dev1ce 20 of the 1mage optlcal system 2 ‘Flg.;i
':ffz shows spectral oharacterlstlcs of which the property
-VQdev1ce 20 is controlled Wlth six llght transm1551v1t1es"
thn the 31x llght transm1551v1t1es the largest llght :h‘
“'ftransm1551v1ty is denoted by Ll jwhereas the smallest ﬁ'
i'llght transm1551v1ty 1s denoted by L6.‘ In thls example;lh?:hl;'
jexcept for the" state Ll the largest llght s B
”L;transm1551v1ty 1t is’ clear that the wavelength
'E:fdependency of llght transm1331v1ty 1s strong from a-ljh
lhﬁband of 600 nm to 650 nm to a band of 750 nm to 800 nm.
hfIn the example shown 1n Flg 2 the Wavelength a0
-:hfdependency of spectral characterlstlc of the property
f-dev1ce 20 1s weak from a short wavelength band to a

',_1wavelength of . around 650 nm The tendency of the i.f__g:iﬁh‘
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20

control signal to control light transmssivity of the
prop erty.device 20 of.the image optical system 2..
The .control signal is supplied. to the inage optica
.systen12 ‘The m croconputer 5 adjusts, the gains of
the R 10 S|gnal anpllfler 11, the G signal anplifier

wa%r%le%?tlf e %n;;dn ;eg;anp Hids & 5 %,%Jeqr \Z;éﬁ:'ht %M%e-

sHows spectral: cteristics

659 n%ﬁChTHE §S¥€ﬁ_@hg§ﬁaé€?eﬁﬁehl§§ ofpggee&mdew ce 20
of the I mage optical sys Fig 2- shows

| ckﬁ&%ﬂe&hs@l@f G th®ind Fr¥m \Whiwelvdllen UORA takound

.device.2.0-is controlled with six |ight

sstor aumsrﬁose viavied®ndth 0fe sioudd g0 mransThsshei bitase
,the.. largest light transmissivity is .denoted-by

" LILi theheaews tehdesioyl loggiears latght wavedrswitss iof tay:qusld

denoted by L6.1n this except fo: r ‘the state L1 -the.

650amgest |ight transmiss:ivity..it.is clear that

- the. mavelength dependency' of Ilght transm ssivity is -
.strong Baad &f shews ﬁﬁleﬁémGiQOOﬁHFPS §PB&RFadt 750 -

ool ram S i, 20 R SRk, ﬁtmﬁeh |
- aoffRRNdCBRE K Rt °?8§’5&F%ﬁ Teghbesdy’ "M
"attenuates transm1s51v1ty of llght haV1ng longer '
' wavelengths than a predetermlned wavelength. A
- wavelength at whlch the optlcal dev1ce 1 sharply
"attenuates llght transm1351v1ty corresponds to a
Ewavelength at whlch the Wavelength dependency of llght fdi
‘ transm1551v1ty of the property dev1ce 20 becomes strong.r
ﬁIn thls example the llght transm1551v1ty of the
goptlcal dev1ce 1-is 100 % 1n a wavelength band shorter,
H:;¢ithan around 650 nm. . The'llght transm1351v1ty of the‘,a-
- Eoptlcal dev1ce 1 sharply attenuates in & wavelength
ffband from around 650 -hm to around 680 nm. -The-llght
:rtftransm1551v1ty of the opt1ca1 dev1ce l becomes around f‘p'f7

-TOf 1n a. wavelength band longer than around 680 nm.;--'

'- Flg. 4 shows the spectral characterlstlc of

- ;thlch the characterlstlc of the property dev1ce 20
fshown in Flg._Z and the characterlstlc of the optlcal
fdev1ce 1 are added In other words the characterlstlc

;‘\Qshown 1n F1g 4 1s the total spectral characterlstlc of

i1 o
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characteristic is strong froma wavel ength of around
650 nmto a wavel ength of around 780 nm In the state
L1, the sanme tendency appears at a wavel ength of
around 650 nm Fig. 3 shows an exanple.of the. .
spectral characteristic of the optical device 1. The
optical device 1 has a characteristic of. which it

 whitdy fihe smectme eshameatsTisdsioy iafy tife dngHcaladeng.ce

onger wavel ength at which the optical device 1
1 @i‘a?c pihe mfefrfg& hauast e istddeod filfe d MAGFe OPtGOR1
‘attenuates |Ié} transr.m SVIt corresponds toa
S el chbighfieth ﬁﬁv@%énﬁ?ﬁ d@pendency of

hﬂ‘%é’tt‘%lélﬁtsﬁ‘é SREF G ABageoger ey ob® sehbeRots

e PO USSR AR g
lfdﬁ%a?%xﬁﬁ.ééﬁ.xﬁfty e o wakdidngthl O Ao (6595%m.nm

to around 680 nm ght opt’i cal . devi ce

| THRBAT R oHtIHIARY e 2 WappeReds nanasiggei vity of

the.optical - device' 1 becones around a wavel ength

- trdvand dsarasy i @ﬁd‘t@le@ﬂ@ﬁhﬁ%ﬁﬁj Jongeef thad. 650 nm. -

property device 20 :shown in Fig., 2randthe

A eharrmﬁhulsnhe:antrdai deviical. 1, biboks ﬂngﬁtgln ais

‘the.total'spectral characteristic of ‘device. 1.are

wayédengthn banige ofivothdsh tthe Uhéfﬁé@nefchsﬂle@ewﬁueowt né'

s ectral characteristic of.the optical device 1 and
§3|§@éltsl‘“é-ISSéWa‘fté(cP§r ithei ereperty idﬁé[@&eoﬁﬁ &8l

sten12 are ht that has suc

; fst Boac: pisy: Santert freavrioes BB BeRta0t anidhrnen
| 'wavef%ng%h t%%éﬂﬁéﬂ%¥~ofdi%bﬁ% tr%ﬁ%m&g%l Egnggt%gakhe _;7'

can be selectlvely 1nput to the 1mage sensor 3. :

Next w1th reference to Flg. 5A and Flg SB

: the dlfference of output characterlstlcs that depend on,y'
h_whether the optlcal dev1ce 1 1s present w1ll be
'-'r_descrlbed Flg 5A and Flg. SB.. shew an example of RGB
;ratlos of Whlte under .an enulronment of 1llum1natlon ofing.;
ua halogen lamp at a color temperature of 3200 K Ithel‘:h'
| RGB ratlos correspond to the ratlos of outputs of the R
--51gna1 ampllfler 11 and the B 51gna1 ampllfler 13 B
.p;agalnst the output of the G 51gnal ampllfler 12 Flg._-hr;f-
_SA and Flg SB show the ratlo (R / G) of the R 51gnal.u-.
iand the G 51gnal and the ratlo (B / G) of the B 51gnal
'and the G SLgnal w1th respect to the 1nd1v1dual states-‘v'%

L1 to L6 of the property devrce 20




.10

1s e

Co20

"ﬁnlnearly vary

light transmissivity at a wavel ength of around 650. nm
Thus, the optical device |I'-suppresses the |ight
transmissivity in a wavel ength band | onger than 650 As
a.result, thé optical device J blocks light ina 10
wavel engt h band of -which the wavel ength dependency of .

light trapsg ssd dddwPTad e RRPRETSY w1 G2 Qi Bical

strong. Thus, light in a wavel'ength band of which the

auRyetenogiy ﬂ@@elm@le@cy Wied itHY Jptansl G&siidd W 1S WRAK
can be selectively input to the inmage sensor 3. 15

- udedl vhéhraeierenteGtandi the DdtbodB Ffg.dbfFer imeeach .

di fference of output characteristics that depend on.
ofihthéestabes opl i tal Léleviloe ofheg proasint whienl the '
described. Fig. 5A ard.Fig. 5B.show an exanpl e of RGB

' -OPhM:@l; @@vmtb Imoeot apsedyi thaidnite &alamcaﬁ:nwif@m

20 a hal ogen lanp at a color tenperature of. 3200 K.

Arpeacivaef r B¢ o8t kRs dshokrl k%: t @ Ccompea eomtRs“fB -
o n lifier 11 and the.B sj naI ifier
5L 2Bl S e HCadas g g i lgnay

' Fi R d
agprffel' 1, Yhe N Haddf filLe %M%ﬁgﬁn& Gon,

s 5 Yol .
o };él?%l n%{l usedej?‘% %%pﬁ% Adllew ceeq% Icc&ll erpse#sjg
IvéiEEéf“'WheB hr@ 34 %h&h%x%i%H&sﬁlkﬁtg'fEehok@ each 9f

the states L1 to In other words,; when

' ppreclsely controlled by the property dev1ce 20, the
'number of oompensat;on_values to be-stored enormously,

_Ancrease.

‘ Flg SB shows an example of the RGB ratlos of o

whlch the optlcal dev1ce 1 and the property dev1ce 20

“T:hare used 1n comblnatlon accordlng to the embodlment of

tthe present 1nvent10n In the example shown in Flg 5B;i 3
-iUfln each of the states Ll to L6 of the property dev1ce |
'?2 the RGB ratlos of whlte do not nearly vary. Thus,'wpn‘
o:when the llght transm1551v1ty is. more preclsely ‘J‘ |

"fcontrolled 1t 1s clear that the whlte balance does not

The optlcal dev1ce 1 that has the'

3hcharacterlstlc as shown 1n Flg 3 .can be accompllshed
'by coatlng a plurallty of evaporatlon fllms on glass.
'}Instead the optlcal dev1ce 1 that has such a |

7Tcharacterlstlc may be accompllshed by color glass.-
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optical device | is not used, the white bal ance varies
in each of the states L'i to L6 To conpensate the RGB
10 ratios in-anplifier each of the states LI to
L6,..the.R signal 11 theG signal anplifier 12 and
the. B signal anplifier 13 need. to have- different
conpensation . values . Wen. the. light, tra,

nsm ssi Yot pccompibiegh phecpberyctonusohbeshbwnth@ Flg-
property device .20, the increase: nunber of
3.céhgerpiireas @&N&é@ longedst pebieeropksds iy thi manys
shows. an exanple of the RGB ratios of which the

evepﬁrearwn ARSI Y {Hee b e e Rtical o o

conmbi nati on acco to %he odi nen

deFﬁgepﬂobaPF?a88§|c I%ﬁ%%a %%?%liym?g

na 8 BhSS %%ghggmr%hg%d ki ssmi Bk IAks! B -

ance oes no

sp%%%&ggtShh%gbteﬁﬁstléh8§ngabpuog tﬁe § %Esbﬁl to L6

acconpl I's by coati ng rality. o . eévaporation:

frbhlqﬁr?ﬂnglﬁi%hohﬂstﬁ@dshaEBeaQEEhﬁatlgﬁV'Ce 1 that
has 'such "a characteristic-nay be acconplished by -

,,chﬁ@h@te@hﬁtic shewhheneragpl 8.shown in Fig... SB,-To

acconpl i sh the characteristic shown in Fig. 3, the
opti cal Wiwhcehd mpeﬂealod@elcealethamthamnapectrum';
evaporation films. Thus, the cost of the optica

' characterlstlcs shown in F1g '3, the sen31t1vity of a

; part of the v151ble llght reglon is lost. . Thus, when_:
'.an object emits llght hav1ng a color-charaétetiétie'
athat 15 ruled by the v151ble llght reglon the'

*dlfference between the V151ble sen51t1v1ty and the'

sen51t1v1ty of the optlcal dev1ce 1 may become large

T-However 31nce many obJects have color characterlstlcs}

B based on the spectrum characterlstlcs in a w1de ~:'

'_wavelength band of the v151ble llght reglon except for ?_;1f-
:f'_ta part of llght hav1ng a very narrow Wavelength band .
| psuch as . laser llght the color reprodu01b111ty of only"

'?an object that has a hlgh red ratlo deterlorates

In the foregolng example the optlcal dev1ce .

1 is dlsposed in front of (on the 1n01dent 51de of) theh;fttﬁ"Jﬁ“"
,:; propertyvdevlce 20 However the present 1nventlon 15:-“‘
nOt-limitédltofthis example._ ‘The Optlcal dev1ce 1 and ::“.7.”

.::the property device 20 may be dlSpOSed on. the same |

optlcal:axls.- Thus, the optlcal dev1ce 1 - may be 1:;f'“ﬂﬂ*r“'

'_';-i4liﬂ-"“'




10 .15 device 1 increases. Instead, the optical device
1 may have a characteristic that perm ssibly prevents
the spectral characteristic of each of the states. L1
to L6 fromvarying w thout the sharp attenuation
characteristic.shown in Fig. 3. Wth.the optica

,did@/dé‘@a ]b%]ﬂh‘?r{d h@se SPESIEMY SR ACt RS | ﬁ dd §ScSNOWL | fhe

e sensitivity of a part of the visible . light
1dg§g(yhﬂ§bﬂ(3ﬁ . Thus, when . an. obj ect emts 1ight ‘
havi ng a col or: characteristic that is ruled by.,the
Vi si bl e [Acgitirdieg o .thd predidufterianca thiedmeaiide an

visible sensitivity and the sensitivity of the

~opapitdatial dedeikier et Ha eyl digco nlel. gh draget ihip v weave e mggh

many obj ects have color characteristics based on the

. lasgest il arprade temined wavelanath | is vdiepesri Hin

band. of. the visible light region except for. .d part.

'-fr(gnt |@1ta I’Ea'iﬂﬁﬁftﬁ desricen it L Ve @ ¥Rnd  such

: as.laser light', the col or rodUC|b|I|t q%lect .

| cqutEolang e rfexzfrrs.{e%ﬂae&q FURbSt P pbight
- e ARD S oG d R Tl aRP T defyice ana

h%&%%y ttx,ed%yeccetﬁgn déaa@eenge% esesemiea nve{a' on

color balance can be prevented from be1ng varled

,'In_addltlonf slnce the optical device

'prevents'the-color-balance from‘being varied-whentthec
',; 11ght tranSm1551V1ty is controlled by of the property
-:::idev1ce and thereby the spectrum characterlstlc 15
.varled the color reprodu01b111ty of a camera apparatus -
fh'can be more easmly and 1ess expen51vely stablllzed than‘ﬂ1‘
_pthe method of storlng the varlatlon characterlstlcs of
ri:the property dev1ce and compensatlng the | |

Tcharacterlstlcs as the property dev1ce is controlled

"_fdoes not need to compensate srgnals, the c1rcu1t scale

"*fi;lcan-be decreased.r Thus, the productlon tlme of the -

'r-ﬁcamera apparatus can. be shortened

In addltlon accordlng to the embodlment of

f;the present 1nvent1on when the llght transm1951v1ty 133'”
7iccntrolled by the property dev1ce and thereby tHe

5,,epectral;characterlstlc ;s Varled, the color balance

15

In addltlon smnce the 51gnal process clrcult o
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not limted to this exanple. The optical device. 1
and .the property device 20 may be di sposed
on..the.sanme optical axis. Thus, the optical. device 1
may be. di sposed behind the property device 20 :
(adj acent to the imge sensor 3).. According to the
present.invention, since an optical device that

cabl bek prievehttedafirog bedageivemgeld byr gesimpde. a
predet erm ned wavel ength is disposed in front of a

stpugparey dEhuge thetPrepeehnbﬂeVbﬁeceﬂﬁree|vﬁgdlaght
transm ssivit even if the lig transn1SS|V|ty |s

EX@@ﬁPF@IPQ&t5 tWeﬂﬁﬁoﬁgrFPedéﬁmééaaﬁgpﬁﬁéFgﬁy &

ctrun1character|st|c i s _vari

,re@ " UQPEnEQGCQPtBEa&réV@ﬁFQdO r HPbgFWGrQaFPBGratPﬁ

 ach iR tpes RIS ERL AR AGR B R e Gt
ith%r%B%%E%i éb#%é% %ﬁﬂthéﬁbkeﬁah OBeE%ﬁerBE%&B% can.

-devi ce an e spectr n1character|st|c is

'be 33ghtenehar i ed, the color reproducibility-of a canera -

~apparatus can be nore easily.and | ess expen3|vely

stabilized thanchherseappdratust atbogaihg to the
variation..characteristics of the property. devi.ce and

' emboﬂnaeaatbmgthehpreebﬁtamheensﬁbos a&ntbetpeopmbupt

device-is controlled. in .addition, since the signa

ofpioacédenti Adght dﬁeennmmageeaensorcsnpehsapensrghéﬂé

the circuit scale can be decreased. Thus the

”fby phgdp@ppgﬁty|ﬁ§v®petﬁgat can control the llght

transm1551vity, the aperture dlameter does not vary

';,,unllke w1th the mechanlcal dlaphragm that controls the '
l'amonnt of the 1ncldent llght of the 1mage sensor Thusj.

t the depth of fleld can be kept constant

In addltlon accordlng to the present

.1nvent10n 31nce the varlatlon of the color

characterlstlc that takes place when the llght

’transm1551v1ty 15 controlled by the property dev1ce 1s
fpermltted to some extent the types of materlals that fﬁ
':ican be: used for the property dev1ce 1ncrease eAs;af;]];f.”

.3_ilresult a. property devmce that has an excellent - _
-‘characterlstlc such as hlgh response speed and equallty

'pof the llght transm1551v1ty can be selected from many

7types,-
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I n addition, according‘to t he embodi nent of
the.-present invention, when the light transmssivity
is. controlled.by the property device and thereby the

. spectral characteristic is varied, the color bal ance

can be prevented frombeing varied by a sinple
structure. Thus, 'the preggF ¥% device can be used as
exposure control nmeans G € canera apparatus. As a

Spresult, vhen e APt SYIRPA! ddpa A dhat

apparatus does not use 'a mechani cal di.aphragm

coh Ry i thedfanttisah oft e antwoll ablgrdgdrty raRad ange

becomes narrow can.be |ightened. 1n the camera

‘ trmapairﬁtdapaaﬂeordt Reprit-d el n e rhiogh treintaroimitssa virtgs,ent

invention,' since the amount 10 of .incident |ight of

" comprinsigeg sensor .can be controll-ed by t he- property

-devi.ce that can-control.the Iight transm'ssivity,

" the. : apernic@tdicate devigeedhadt blmcks ddlghite ARG e

mechani cal di aphragm'that controls the 15 anmount of’

. .wqwensm derrgan dghanof@ RuRASLAIFELIRh ItV e TeRgth e a

depth' of field. can be kept. constant. tnansmi'ssivity

) -v:,::‘sl%tlrlcﬂf}ted:%?'%e ap’idoperty device -is -pernmitted tO'ﬁ_

- t the t R
_f’ﬂgep?épiﬁﬁey PEERESE ?reﬁl S a/.t\slssd‘i Rasdf B S

s’ Bfedt YRR Tag eadcan%t dott GrAleEs 1.
o P SROUNt appara contro % the
oIl ¥ dd Iﬂ&toﬂltdg; %h%r ORGHY aeaﬂsqasgﬁzﬂty s

- .Capa Ie of’ control I'i ght™ transm ssivity,

2 Conpr|5|ﬁﬂe optlcal amount control apparatus as. set

'uforth in clalm l

whereln the predetermlned wavelength

'corresponds to a wavelength at whlch a wavelength 7
"a-;reglon of whlch wavelength dependency of spectrum o
;characterlstlc of the property dev1ce is weak changes D
agto &’ wavelength reglon of whlch wavelength dependencyl
-]:of spectrum characterlstlc of the property dev1ce 1s
;istrong.j;: O s |
'3;a%=ffffrf A camera apparatus that controls the ‘amount .
‘?hi;ofl1n01dent llght of an- 1mage sensor w1th a property‘
hidev1ce that 1s capable of controlllng llght |

'-eéptransm1551v1ty, comprlslng. ;*J'

an optlcal deVlGe that blocks llght havang a

";fwavelength longer than a’ predetermlned Wavelength in a

V*i@f}7v151b1e llght reglon

BRF YA
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'Sqm%uﬂﬂiﬁﬁQ4iﬁ¥%ﬂﬂ4ﬁ1§?

- vvaveleg)gEp dependegéytgl zpeiehgﬁ?chagg%ggglsé:c fh

| regian ot vbish yrveAens

- an optlcal devi ce that bl ocks Ilght havi ng a
wavel ength | onger than a predeterm ned wavelength in a
visible light region;. and the property device that is
di sposed on the .10. sane optical axis. as the.
optical .device and that. is capable of-controlling
t he Ilght transmssivity. 2. The optical anmount
control &bpsapacperiy. desicef dghalk iis disbesed wheitbien

the predeterm ned wavel ength 15 corresponds to a
auerdiingt IHeraeoRAo AR dif

- region of,. . which \ velen endenc

char act eriabt SR Ing sarty P58, FRRtpE ag T %ng

l- f
' th% or?%'?ltsﬁt edp:rfgjé)}e'[rtgl (?%\;il Hmc% O%%S |spo?ti('}%gr} t he

ae%ﬁ@e Ald GRle Priopedtyt AR cal deV| ce and that is.

capabl e of controlling the Ti'ght transmissivity; ‘and :

 a.i.mage Ca@herbﬁ&e%ﬁaaﬁpﬁthﬁ%phﬁrbaﬁ Fbghh ihhatalifm 3,

emtted from an- object through the.optical device and
‘the propeheyedaviche. pTedetammincdppavelongth set forth

- _inclaim wherein the predet er ni ned wavel ength. .

'comnemnhds:d a wawalehgigt ki tatwhikhc b uawe\lehsﬂgt h 10 o

regi-on of whicch wavel ength dependency of ‘spectrum
ﬁgpéﬁwﬁnéévpaeoﬁsSﬁ@&ﬁremanges
to a wavelength . regi-on. of which wavel ength

c 1 S a h rty'
nﬁﬁiﬁﬁﬁE%E} Con ﬁg@tPERP@ﬁgﬂ @P¥FF§tF§ yea ShBP86§

de wavelength reglon of whlch wavelength dependency

-of spectrum characterlstlc of the property'deVLGe is

:strong




