| MAGE PI CKUP SYSTEM The present invention relates t0 7aml| pi ckup
system.provided with an i nage sensor. 5 The ima%é“_:sgngob :
comprises—-. a plurality. of photodetectors di sposed on a

' LGt Or chip. It is very diffjcult to manufacture an inage sensor
wi t hout fL &f ective phot odet ect or s, whi ch  neans that the yield o
perf ect\li ngge sensor is very low, and 10 hence the . price of the

perfect ~mage sensor s verg hi gh. Accor dingly, such an
expensive inmge sensor canﬁhi_bgﬁﬁ&ﬁﬂﬂiﬁiébéﬂeraI pur poses. The obj ect of
the prevent invention is to provide an inage pi ckup device enploying
an inage Sﬁqfor, 15 whi,.ch an _be uied gs an .inage' gigkup

device, evenlN% PH&ESeye 104D 10N cFEdaseSer bRt ik IMBO5deP LEKBPs.
Accordi iystdm prdvieied prielsendn imagyensewsor. there i's provided an i mage
pi gkup syste onprd sing: | frage onpL{ SLNgs ¢+ Q lurality
of %20 phot ?nget ect.'o"?d ar'?s}nrbsé#mi ncongé\ﬁ??%% me.ngi on‘é1 éta%g’t%avi'?]g out put

t er m nalP heddde temtarspond TP a2 d he Phot otlet egedicondyctonti cabipsyst em

for. formi ”gs aWeHyWBQQfTQQul%aiQoi”ﬁﬁ%uf%ﬁﬁ%@@ %ﬁh thahje S@éflsormage
Sensor SRS RsBetiis ofataeendttiice SvmibtSonta s HhSET " ncor
rel ati veehe o yitelel iofageershatsor image t Is@nstore igi cverg Uawa asagnal
Sodf o al Bes P PEPRTCERP G URED SRl g on
synchrofiigh. wi t PAcepedinghyati SHChof ansajexpensjey & orimagriers@@sehe novi ng @
pi cture claindtSib@NYsed fdrh eﬁgﬂémnpurﬁégégpal ~means of the inage
seRsor statl%aeryog;rilegtproe e%ﬁampnreedveonué p_l{[nvte%g:nnor’l‘alisrre%r&s provide
an image pickup device -employing an 1image sensor,
186 which can be wused as an 4image pickup device, even
if the 1image sensor includes defective photodetectors.
According to the present invention, there s
provided an image pickup system comprising:
an image sensor comprising a plurality of
20 photodetectors arranged 1in two dimensions and having
output terminal means Corresponding to the photodetectors;

_ an optical system for. forming an 1image on said’
image sensor so that said dimage sensor produces a
picture data signal at the output terminal means; ‘

\_J vibrator means for vibrating said image on said
image sensor relative to the image sensor so that
the picture data signal moves at the output termina?l
means in synchronism with the vibration; '

_ scanning means having output terminal means and

30 operative 1in synchronism with the vibration of said
image for rendering the moving picture data signal

at the output terminal means of the image sensor
stationary on a predetermined output terminal means
thereof and for <changing ;be signal 1into sequential

35 picture data signals at- #h%- output terminal means;
memory means for storing said picture data signals;

means for determining reliable data from said picture data

signals stored in said memory means and for producing picture

data for said image on said image sensor.



theredf_ and for éhanging the signal into sequential 35 pi cture
data  .signals at its output termnal neans;, nenory neans for storing
sai.d.picture data signals; neans for determning reliable data fromsaid

picture data signals stored in-said nenory negans and for producing pictyre
data for said inmage on said i mage sensor. -~ €-2- Cther objects and es
of tRe present inv on will becone nore apparent fromthe follo
~description with refehiencebjeotshandactoapangs ngfdritdne oesentn wvertton
.. Fi-gs. :1- and are il lustrati : xpl qini . .1 he i ncil e of -
the present inv Hfoﬁ;ec "g. Hdr A gﬂ;‘(?:%%énﬁi'gg?ﬁy%h%s%\@ ow1é1r§] degsrr#o'rc}fﬁtﬁeoﬁ\
of the present whvlentieferemicg. t@Bthehcagcommn ity dndwilhgent inofwhitdhe -
S,

present invention, 1figc 1  aki0S2 4Arand B GG | a4 O 1 ifiHd
Fi g. 5 schenatlca]?y, shows anot her  enbod] nent of the present,
i nvention;5 Fi gsthe R 1861 P b 0khbhe Rresany atTtiRice for an image
sensor * and graphs Fighow3ng giefiematsed®l 1Ny shodslS an reghbbeimeher eqs,
~and Fi.gs. 7A and 7B shOM/fystenstfor_supplenentlng dat a by defective
phot odet ect ors “"SiRHES€hY opYe N Hita. Referring to Fig. 1, reference
- nuneral 100 desi gnatfekg an 3Bragdhosensanodcdepr i emhgdamphtir abft ythd present
~ photodetectors 2 antygh are arranged on a semconductor chip in
tswo dimensional " nmpsaic.’  An in%ﬁg 104 in a picked-up picture 102
corresponditg to an fot§ect4h 2abréfechan (Maiqhidge 1ogic circuits; |
Fig. 5 schematically shows ~ another ' embodiment
k;f ~of the present invention; _ _ |
' Figs. 6A to 6C show a vibration device for an
image sensor and graphs showing .data sampling and
15 register thereof; and -
- Figs. 7A and 7B show systems for supplementing
data by defective ‘photodetectors with proper data.

- Referring to Fig. 1,_reference'numera]-TOO-designates'

an image sensor comprising a plurality of photodetectors

20 which are arranged on .a semiconductor <chip in two

dimensional mosaic. 'An image 104 in a.picked-up picture -
102 corresponding -to an object is formed in the image

sensor. The image sensor has defective photodetectors
| D] s D3, 05 s D7 . In' the image 104, defective photo-
ANV 25  detectors D, and D3 are

30



sensor, The inmage sensor has defective 'photodetepforé [err]. . In

t he Ade 104, defective photo- 25 detectors [err] and [err] are 30 -
3..n gd to make the correspondi.ng portion blank. [If the inmage sensor
100 ghifted a small distance, the picture 102 is noved to a position in

a pi ckethaipugedtupemdRe the anrreagendingi pokrbioadbilana.codrfespendi ng
position. In the 5 shifted position, the imge 114 includes defective-;:
phot o- ¥e3gR13en$Nr 160 pbe hshifiked aoamahy diataneesupbei ppotede an i nage
vvithouzgzéa%wa,ﬁnks can_be produced, Figs. 2A.to0 2C show three pictures 202,
222, 2 THAYRd pF IR PP 51 ORi $Re? cRECHBATRBNRIGEUER LABgandeasor, 10

td : . ] 201, incl udes def ecti ve_phot odet ect 204 and 206,
o | g 14 58 RS A0 K $0F R o o8t o o8t RRRe 557 Bhe a dof cot i ve
deteect 2, ti : t . h Q- or di 55
detsect n 2An Thee AE1 661 06 PIGAGOCLE8  Bhe R e LU 601 O gL, D) 11
i ct ek 241, | tha _ | IRy f h
Sle?eg'[ iq%e det%gsjors d{)f %ﬁgaﬁtﬁ(%}?#gicﬁiﬁg%ser?ggé%:%‘h ?%3$y,gllgferevery

i Ct Ur 6ol GUTRIT th it @ RUBES G 4K Be Ghrédicsa Pl Ctures are superinposed in
accordance with the prin- ciple of majority rule, a conplete inmage data 261 *
W thout 20 Figsankea dan 2 Shoswethree gpictintee @2 ct 222, 2642 aghdwwn in .

Fig. 2D. Fig.3A shows schenmatically an enbodi nent of the present invention.
An obj egte Facked-ars il etitf 30ents pondj bmedOHR@aninapgesassn) 316 t hrough

a lens 306 to forman inmage 317.
10 respectively. An image 201 includesaefective .photodetectors s

204 and 206, an image 221 has a defective detector 228, and ~
. an image 241 has a defective detector 244. The defective

photodetector 204 has the co-ordinates (5,5) in the picture
202 td make a blank.at tﬁe'position. However, in each of

15 pictufes.ézl and 241, the position (5,5) is black. Positions
of other aefective detectors do.not coincide with éach.other.
Accoidingly. if every picture elements (photodetectors):of
three pictures are superimposed in accordance with the prin-
ciple of majority rule, a compléﬁe image data 261 withgut

20 blanks can be formed in a.combined picturé 262 as shown in \;J
Fig. 2D.

Fig.3a shéws schematically an embodiment of the present
invention. An cbject 304 on a subject 302 is projected on | y
an image sensor 316 throﬁgh a lens 306 to form an image 317. |

25 The image sensor 316 is operatively connected to a plunger
314 of a vibrator 308. The plunger 314 is reciprocated by
eXciting a solencid 312 which i$ excited by a vibration signal
generator 310 in depéndency on signal S,. 80 that the image

sensor 316 is reciprocated. Thus the image 317 on the image



25 The i mage sensor, 316 is operatively connected to a plunger 314
vi brator 308. The plunger 314 is reciprocated by exciting a sol enoi
which is excited by a vibration signal generator 310 in dependency

sighral [err], so that the inmage sensor 316 is reciprocated. Thus the

. 317 on the inmge sensor is reciprochied in relation to the inmage sensor
al - ~bough the position of the inmge does not change in the absolute

co- or di nat e§7PPEt dfe IGFRIIE T4 the T HigEPRehloF PR 15mage appEP&d 5iro a
~scanner 318,,s0._th the vihrati Signals are changed to fixed pjcture - - .-
'si gnal's by Sh?f"ghal%}’fetpﬂs1§3}n%hr%%it§?%g”(ﬁ??l ‘F‘P\ S PGhaFPRRIPI 1P ¥RE fi xed
picture sig _ L t majority logic circuit neans 320 by which
bl anks by d§?%§3?§§'gﬁgfg efgééﬁb in the i mage sensor are recovered. Thus

the | Omjority | 8gkgutlel SHighaTBANKS L HYE ONEES SERALF €81 81 LU 353
The repaired pi _ctUreudata y be obtained in %éar aﬁﬁfo%jl?ng%%r?ggﬂ?fi S
di fficultgteodareehhnesdealaw s &ﬂiﬂ-@&mtﬁﬂﬁ@ﬁ@r%' £144 L Pe |
principlesof majority rule, since the 15 rule is not clTearly def?ﬁ%@?eﬁn
this specifteafined pactave salgpeilisneyrei fﬁdﬁqaﬁ‘['%f%cﬂ%@ﬁziﬁ? ARERritY
rrule. Afirst method is that analog data are sorted to a pluraliify of

cl asses by aneusignélesach dohe #hckesbidied udat asiynd g dihe dpghesd €oeguency
iin amount are selected and the anount is regarded 20 as the nost reliable
data. A secbajionktpodogict barcansl ogadm 328 dycotpatedldrnks oy edefercive
val ue by conparators so as to sort the data into a high level data and a

| gw~| evel delr@todetectens dnt &hgr dMa@s SeRaar @ufpjradaveredy ¢ Thusuitheo

sek€éct a data, A . .. . - . . . L
S l0majority logic circuit means 320 produces repaired picture

data S3. The repaired picture data hay-be obtained in
parallel or in seriés.  |
It is Jdifficult to directly deal with anﬁlog-data iﬁ
‘accordance with the:prihciple of majority rule, since the
'_TSfule is-nét clearly defined.. 1In this specification, various
.selegting methods'are regarded as the majority rule. A first
méthod is that analog .dat;a are sorted to a 'plur'ality'. of classes
by amount of each data and sorted data having the highest
N frequency in amount dre selected and the amount is regarded
20as the most reliable data.
A second method is that analog data are compared with
, ' a reference value by comparators.so as to sort the data inté
a high level data and a low level Jdata. 'Then)'the data are
deait with a majority'logic-circuit to select a daté;l A
2%5third method is that analog data is éoﬁverted to digital data
by an anlog-to-digital converter A/D converter) in time divi-
.sion and the digital data are sequentially :stored in memories.
The digital data are dealt with in accordance with a principle

of majority rule to select a data.



25 third net hod is that anal og data is converted to di giiél data by an

anl og- i gital converter (A/D converter) in tinme divi- sion and the
~digitd al a are sequentially stored in nenories. The digital data are

deal t pin accordance with a printiple of majority rule to select a

dat a. 5. Fig. 4A shows an example ¢f a majjority llegic dincuiitt according

to the above described second nethod. Each of data [err] has a high | evef
or a | odcrevading tRethet abgve é@&Ft’lhﬁmste#P@é Mebhest.es Eath arfd OR gate
- 411 mhlch 5 roduces a repslred g herr i n accordance -with the najorlty
rule. FP3 Eigho 2anSy hePa8x Anprahofteyedn 8y At Y avodievedisr e for ni ne

d I d d d

ré‘} | it .?s%e”%ﬁ LBEn B aB, ErBP Rab BR, s hek Ao oSt S A i val e
h f h t | v devi at ed

Gacs Forenaced fi %%?%?néggé%%ﬁaiﬂﬁg?g Bahea) vakP §PRaPRIRRLEIN cach

having bigb, orf-igw asvsh QeARCENBRPLLENNE B2 BRlsbE1kOTGGLT CUl !

conprising a pturality o gate or gate o pr o Fepalred data’
[err]. dbrcuit fofSnfAet SEa”Et hoéoo sel e n d oyg des-
cribed third nmethod can Ee usedl Tha{s 33s, ?hg rag%n?l %F%ga%’gséﬁgaﬁgl og data
are conaenaeimae slnglmﬁhmlaihadbyaaneﬁ\é&cﬂgveirremand112beb9l ghtigh data are
stored in a digital nmenory. The stored digital data are sorted to forma

hi st ogrdata Fravi tgpem@Wimumi gadgeaandamiinimumavadget Aeehirgheseds,r gguency is
~selected as the nost reliable data. Further, it is possible to select a

dat@ ha@I@@rat@eﬁ?$%¢evﬁhﬁeefﬁeﬁkchdﬁhéb frtremedrodeviatedsdatguares. U

Further, the remaining seven data are converted to data-Nl :
to N7 each having high or low level and are applied to a
majority logic circuit comprising a plurality of AND gate -
or an OR gate to produce a repaired data SlO'

15 As another method of selecting a data, the above des-
cribed third method can be used. That is, the remaining seven
analog data are converted to digital data by an A/D converter

and the digital data are stored in a digital memory.>&$he'

stored digital data are sorted to form a histogram. From the

20 histogram, a data having the highest frequency is selected o

as the most reliable data. Further, it is possible to select
‘a data having a central value in accordance with method of
least squares.
Fig. 5 shows a system according to the present invention,
25 employing the third method. An image sensor 506 receiving
an image I is vibrated byla vibrator 502 in accordance with

a signal C OCutput data of the image sensor 506 are con-

0.
verted to fixed data by a scanner 508 in accordance with a

signal C Output data of the scanner are converted to

1.

(L 2]

- -



Fig. 5 shows a system according to the present invention, 25 - enploying
the.third nmethod. An image sensor 506 receiving an image | is vj Fﬂ%éd by
a vibrator 502 in accordance with a signal [err]. Qutput data of TRe)i nage
sensor 506 are con- verted to fixed daga by a scanner 508 in ac
with a signal Cl. Qutput data of ,the scanner e conyerted to digital
data“ey an A‘;t?’cto'*n{/e%)‘e'? g’.’[ AU/ PhERVVEREF s CH e @ T1%h R isiar 51 ot 1
data sel ect.i 1t 512 | C danc i.th signals [err] .a err]. The
wstor ed _data-sgg%gg‘!(‘)rlnrf %éﬁ%a&m]’tﬁgéarg?ogswrag er%ee%gect\} é’é’]lﬁygg"lco‘rfbef’rca't or
51b so 5 a ' | S The, Ri st ogr i red in a nenory bl8
_ i._n..dependen?yéﬁg%ﬂ%nﬁ %gﬁ?ﬂ E?oﬁﬂh?hgk't o??g %é’?%%dem??ttar &5%i _'Y'Elata
are sel ect ehdpe.f B dNBefbFEHEL pLi ARG f [.Qrit
.rule or net g%d Iefal"gl?E sq\ﬁﬁ#l:ﬁ&i n aﬁ%ofggﬁcgg\?\nu?ﬁ gysiag%a%wegagqu?sl% .sé'
- sel ect ed pj @surd dadrin 1 1St Gyeshic eoThe ORL EBeg#ana i 8ekeekledd 1 ¢ 'aCHdmaiP-
Fig. 6A shows an exanple or a vibrator. The vibrator conprises a pair or
pi ezoel ect rixd8viby ategrerelcanpntom (R sign&DACL spPsea enebatbreindestaf, most
support plate 601 which is supported on a stUpport 610. The piezoelectric
vibrator el &fdiabiZrmatse dxe isadedtedabe, aRoshel belsattingr ogkcanystsalo, and
the like. Munted on the vibrator elenment 602 is an el ectrode 622 on which
ah i mage sefM¥orP U3 MuMedaiPrate veherorafgt hadcdanstr shabarsenns0s
i s secured to an el ectrode 624 of the vi- brator el ement 604. Accordingly,
when bot h viFFarsianGeerdtts 2@ B hifts 604TARE . dPPeAteyd mrctyrel ostem a
dri wing signal source 620, inmage sensor 606 and bal ancer 208 are
r ebpr ocat ¥ En FREVCEALAFOH T 19 STHRSEIRE GHEFULFoR28f the systemis

Cancel.led. Fi1g. 6A shows an example or a vibrator. ‘'he vibrator

comprises a palir or piezoelectrac vibrator_element b02'and
€04 Jdisposed on both sides of a support plate 601 which 1s
Suoported on a éuppbrt 610. The 'pi.e.z.oe'lectric v1brator. 'eleme.nt

. 15may be barium titénate. Rochell salt, rock crYsta{. and the

| like. Mounted on the vibrator elemént 602 is an electrode é22
on which an image sensor 606 is mounted. On- the oﬁher naﬁd, a
counter balancer 608 is secured to an electrode 624 of the vi-
brator element 604. Accordingly, when both vibrator elementé

20602 and 604 are driven by a 51gnal from'a.drlving signal source

. 620, image sensor 606 and balancer 608 are reciprocéted in the

reverse direction. Thus, the vibration of the system is

vt

cancelled.
Fié. 6B shows the relatithnipﬂbetween the d1$pla¢ement
Bof tﬁe image sensor and the phasé of data saﬁpling. .The
sysﬁem produces - four picture data A, B, C and D by sampling
clocks CLA, CLB, CLC, and CLD which are ditferent in phase.
As shown in Fig. GC,.those data A, B, C, D are registered an

respective shift registers SRG A, SRG B, SRG C, and 3RG D and



Fig. 6B shows the relati.onship between the displacenent 25 of the image
sensor t he phase of data sanpling. The system produces four picture

dat a 4.//C and D by sanpling clocks CLA, CLB, CLC, and CLD which are

di fferefit/in phase. As shown in Fig. 6C, those data A, B. C, D are _

regi stered in respective shift registers SRG A SRG B, SRG C, and SRG D -and
7. shifted.by clock signals CLS. i.ft registers correspond.to thaw
nenqts)hrlyg'tflg %‘? ?:%cg'C.kS‘.ﬂ%Hglfieg:I‘é’t'er]e; %dzs{i% fté;rg 5148 tcoofr‘r%%ﬁ’fé sel e% ng
uni ongli nget @5the quni fBg. (S . reliable
outt:)%f&gﬁ g%s’g ectgg{1 gf thl ?ﬁoug‘r}\’%t ﬁggg%g%ge:‘grés%raa iasﬂ%i%ﬁé%lee in the

di &t i Pt HNee TbEBDAH0ANI kL 5ABY cR e Bhd 1t d Whdi iops. Further,
the sensor is vibrated in the direction of the axis of a lens, so that data
ot ralepars | Qe e eRbembed e 1iabled cult@ah . Rire WelectAs3a Vi brator,

various el ectronechani cal | Gransducers Such as a buzzer, electric notor

can be enymyash Byevibagei sgnapri degeiseated dn raed@br@cdissnido- r andom

it is possible to disperse the probability of generation of the defective
detagctonre iginEmsimye ih ®aghbe wabweteds imhiliv momemsis vibration at )
pseudo-random has anplitudes within 1%ha predeterm ned range and :
f r Fprameiras tine sqnsoet b8 nvhedat gdgd nyAweadireagd ovepfort heapxirmge sensor

ot MOS solid type, CCD (charge-couple devi ce) type or- BBD (Bucket brigade |-
deftc®) kepse ey Weatnddbyeal FhEATNAGATScATEr SedeshRe tudP B her circuits ™
such as najority logic cir¥Wefaran be forned on one 20chip. Although in the
ab8vE-§é<ch b ot Fred i PFRSPRag¥asiolR PHEGE TOBRSHRMEAM brat ed by J

Wb%&%ysg%ég¥ilggi€3§§”5 buzzer, electric motor can be employed.

By vibrating an image sensor at randém.or pseudo-random;.it
is pcssible to disperse the probability of generatlon of the
defective detector in an image ih éuch a manner as white
noise. The vibration at pseudo-iandom has amplitﬁdes within
15a predetermined range and trequenc;; in a predetermined range.
As an image sensor, an image sensor ot MOS solid type,
CCD {charge-coupled device) type or BBD (Bucket brigade device)
type may be employed. The image sensor, scanner;.and ot her .
~circuits such as majority logic circuit cén be formed on one g)
20chip.
Althougn in the above described embodiment, the image
on an image sensor.is ﬁibrated by vibrating the image sen- B
sor, a system in which an image sensor is fixed and another
eiemént in the optical system..such as a lens is vibratea to -
25 viorate the image on the sensor can be provided in accord-
ance with thé present invention.
Fig. 3B shows another embodiment or the preSent invention
in whach a part of the optical system is vibrated. 1In the

system, a prism 330 is provided in the optical system ana



sor, a systemin which an inmage sensor.is fixed and another ele
optircal system such as a lens is vibrated to 25vibrate the
sensor can be provided in accord- ance with the present inve
snows- anot her enbodi nent or the present 4i nvention in which a .
optical systemis vibrated. In the sys?énl a prism330 is provided in'the
opti ¢ system apd is adapted to he vibrated by the vibrator 308. O her
com ponent s ‘of? “'Fadét %@/s‘t%ﬁl?%ri‘éﬂt’ﬁétganﬁyﬁhﬁ'd.l byaterd 3i0fent iGtinad toit-he
-same referenge nyner .. By Vvibrating fhe prism330Q-in_the direction of
the arrow, {}%g)ei"rrﬁqgeoa%it}“%n‘%fjﬁeq'nﬁﬁgtéesﬁsg'ﬁr 3fs P ghr dPe@nd fiieitidge B17
I's also vib Y. | N ri 0 aRout .an_axis 331. NMNbreqver, it
i.s possi bl elgb?{)%\%egrsaa'%gt e |5<r1§a€§ rglrl{l"?gée&lgﬁag ys¥ﬁ§5fgt3§/’gvitgfeaﬁrﬁ§“t #Q ens
306 or by swimn@ined . AP Iwled, | he tical system. 10 . In the
above descri bed sys‘?eﬁcfglgﬁ?'?g&\}g%datg?gf dé gcgﬁsgsegghof’ﬂdéi’@cﬂ&a%e .
used as i§ sensikdewaeruiddatdlg, dakwe bymibe dehesk gisgeb‘isygget hg position
of which is known is supplenented with a” proper value, nore repi ¥l e

pi cture dat awdiagibg pHedyyatm QBU AbSePPASTER 0dsyhsebgesUPRLEMENt 15
the data of the dzﬁzctivgﬁgétector mﬁth-thenﬁaizng?ban gg?e%ggghtggeﬁgctor.
The ot her nePhsdvile to supplagrenihe nadd vetBgeinabeesohsdet 851 s g%, .
bpth sides. Fig. 7A shows an exanple of the forner nethod. A nenhory 219
correspondsthe tdrasns®ér px5by @i regiR@V & 01 ¥ romhprov8eat anathaddpessgg of
defective detectors are stored is pro- vided. The ROMis so arranged to
prioduce a | ®4FF€Pel output A . when an address signal is of a defective

dat=a. In1i61e menpry. - P
A in>the above described systems, data sensed by.a defec-

tive photodetector are used as it is. However, if the data

by the defective detector the positién of which is known is

supplemented with a proper value, more reliable pictﬁre data

can be produced. One of supplement methods is to supplement
15the data of the defective detector'with the data of an ad-

jacent detector. The other method is £o supplement with an.

average value.of detectors at both sides.

Fig. 7A shows an example of the former method. A memory
A . 701 corresponds to the memory 514 and a ROM 702 in which

20data at addresses of defective detectors are stored is pro-

vided. The KOM is so arranged to produce a low level output

EiMd

Ao. when an aJddress signaljéf a defective data. 1In the memny
701, data D, at address n is defective. When the memory
element at the address n is addressed, the address data n is
2§applied to the ROM 702, so that the ROM produces a low level
' A, output. Accordingly an AND gate 703 produces a data
Drri which is previoculy stored at adjacent address. The

data Dp-3 is produced from an OR gate 704 as a data at the

address p.



a data [err] which-is previouly stored at adjacent address. The
fr] ipiglovBcsHolrsoanaexaplat 6f70headastdat mettholdie gu@dress n. -«
9. Fig. 7B shows an exanple of the latter nethod. The systemis ptovideﬁ
wi t h ansysteemgis varoeidedcwith7af akecrhgpr vddoescamcater 346 whlicd of data
[err] and [err] at both sides of the defective address n. Wen the | ow

| evel opxpducésrah averageREmlue2ofsdappl Ppd,t andhB,ayerkgbothl gddesr cui t
710, the_circuit produces the average val ue whi ch_passes through AND gate
703. Thef drhgadefenhipeoddaEesantout FiERakhe davaley¥rli petatedyi ve

or chor 91008 kool g, Lar 6epThed “tBCPRS AKFESR VAMLE RLEPRLE ddPa. vhi 1o
enbod ol <1 FRYEbi B pRePr] U8 akAEFeR,YATbRaFnikhooRagRE: RFaRERS | ©
ot | ned 5 BP0 | FRFGRChataa7be ' BEOGRROS B pRERkE ER LORark" L
system £ S| §dfective detector. Thus, data by defective photo-
| detectors are suppleﬁented by proper.valués. thereby pro-
10 ducing more reliablélpicture data. |
While tﬁe invention has been described in coﬁjunction |
with preferred specifié embodiments thereof, it will be
understood that fhis description is intended to illustrate

~and not limit the scpoe of theinvention, which is defined

1» by the following claims.

is addressed, the address data n is 25applied to the ROM 702, so
RCM produces a |l ow |level 8ferr] output. Accordingly an AND gate 703

n-i mage pickup'



an - imge sensor  conprising a plurallty ors
arranged. in two dinmensions and having out put”" lr,m "ﬂ m
" corresponding to the photodetectors; 5

formng an inmage on said inmage sensor 16°- that said image s
produces a picture data signal at the'“output termnal neans,
vi briator meang Afidg Vvibrating said imge on said inmage sensor

relative to the—+nmge sensor so that 10 the picture data signa
noves- at the output. termnal neans-i.n synchroni-smw th-the vibration; "

scanni ng neans havi ng OUMQUHmwyﬂﬂﬁﬁ%mq?BQW%t%mdc@ﬁ@ﬁﬁkh%@ in synchronism
“With the V|brat|on sai d | mage render.ing . the HD qﬁé plct¥re
data signal 15 N ¢ hd Ma§8 puts €M SO& i FAMPT 13 D9s 48l dde

'sensor. station@mpUMdaiqMMMMﬂemwwmm@edutpmt mmmWIMaMemBamastheméofhawdnﬁor
changing the S'%Q%bt' Qmﬁﬂgqeﬁ%%ﬂk Qb?%%%?anQEg t%'%ﬂ%l?PoQ5d%%eckors,

out put tern1na
signals; 30 rwjanS)PtﬂGra] déb'ét*-#i"nl figr fermipge afdat'laﬂag‘er o saiadd
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plcture data for said e se An

on
i mage  pi ckup PAFINES aﬂﬁ%ﬁdlﬁbgn?B éﬁalﬁﬂﬁ mh%?gPH£ SEFHm FBFat&Fa"ﬁeans
is an eIectronechaﬁb@aho&ram&dmeerfoa v1bﬁmt1hgag&ax¢n(mngesyﬂﬁesn1d

agccording to i_m r d |l e
transducer |s§%%a p%bzoéﬁec$@$l? f% thé X&EB ggﬂsé ck&B gten1
aceordi ngioto tdeai mmtumgredntath@grvabranqm ot thed outpute tleasnnal

anpbi tudes 35 peinishiin s@ncWr%ﬂ‘?ngtr%Qﬁdthrear\}g%ra%%n sfrequencies. within a
predetern1ned range at pgeudo-r.an P
scanning means hav1ng output term1na1 means and

operative 1in synchronism with the vibration of said

| ~image . for. rendering the moving picture data signal

15 at the output. terminal means of the - image sensor
stationary on a predetermined output terminal means

thereof and for changing ;he signal dinto sequential

picture data signals at:K' output - terminal means;
~memory means for storing said picture data signals;
20 means for determining reliable data from said

picture data signals stored in said memory means and
for producing picture data for said image on said
image sensor.

_ 25 S 2. An image pickup system according to Claim
- -1 wherein said vibrator means is an electromechanical
_traqsducer.

3. An 1image pickup system according to Claim -
30 2 wherein said electromechanical transducer is a
piezoelectric element.

4. An image pickup system according to Claim

1 wherein the vibration of said image has amplitudes

35 within a predetermined range and frequencies within
a predetermined range at pseudo-random.



photodetectors.

system according

- 11 - 5. An image pickup To Taim I Wherein the
vi brati op== said image is in the plane of 5 '
6. Aymage pickup system according t H"mmm the
vi brat i 3 a frequency. 7. An] i mage pic ording to
Claim}j eyein the vibration is further made in the direction 10 of .the
axi s of\saf d. opti c S Al tﬁlﬂd‘i Sysie or di ng_ato
Claim1 vvhe?sel n s@d er?&%éntorckun% nssy§ acoé IChoqr tS&b;Ea]t ?ﬁ'g a part of
sai d opti whereyjst ephe 18igrationn of nggdd pirmaam 1§ys1tﬂsrrthaccnira11mg to
Clalmi%ﬂWEHfﬁrhﬁﬁﬁéiggﬂgoﬂs a lens. 10. An image pickup system
according to daim?2 8 wherein said part is a prism 11. The i mage
pi ckup system accordlng to Claim1 wherein said determning neans
cenprises abJ,mmjorAdy image gpvakupg forstdai eradouimbingel itabl € 1data. 25 12.
An i A cC aim1l wherein said
sel ecmg"héryeaﬁgpthefn\i erggt_‘ao g{adgrrermr ec*u%%cs){ ‘oring data of positions of
defective photodetectors in said inage sensor and circuit neans for
repl acing ;data Ih  Hag trugef SAdd e Wﬂ%ecﬁoor%1 other
~data. 13. n%% éi gj 'stem accor Clalnllf ereln one
of sai o‘t’h’é\’eh&t§ s ‘H‘a‘%"a@to‘fmh ofB"tEI%feEPSF ‘“ac}]hzﬁcéﬁt‘”ec’ct"@" ‘sai d
defect iofe thephitiadaifecdaird optical system. |
8. An image pickup system according to Claim ::j
1 wherein said vibrator means 1is means for vibrating
- a part of said optical system.
15 :
9. An 1image pickup system according to Claim
8 wherein said part is a lens. '
10. An image pickup system according to Claim
20 8 wherein said part is a prism.
11. The image pickup system -according to Claim
1 wherein said determining means comprises a majority
logic circuit for determining reliable data.
25 (v
12. An image pickup system according to Claim
1 wherein said selecting means 1including -a memory
for storing data of positions of defective photodetectors
in said 1image sensor and circuit means for replacing data
30 Of said defective photodetectors with other data.
13. An image pickup system according to Claim
12 wherein one of said other data is data of a photo-
detector adjacent to said defective photodetector.
35
14, An image pickup system according to Claim
12 wherein one of said other data 1is “average data
of photodetectors of both sides of said defective



35 14. . An inmge 'pickup system accofding |n one of
- sai.d other data is aver age dat.a of . phot odet ector%l lm l gl
def ecti ve phot odet ectors. - 12 - 15. An imge «

accordi ng to Caim12 wherein said -magory for storlng dat

-posi tions of defective phot odetectors - is non vol atile
- sem ggnduct or menory, g
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as |IIus
~in, Figure 3AlZorwheeinr saidgumegior3A fand smomm dﬁtgureﬁ rmamorss
or Figure 38, ofr aavﬁeﬂevef 18hotbUgYEBEOr3A 1§B and. Ryfogeigeftivdth

Figure 7A, or 7B, of the acconpanyi ng draw ngs.
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16. “An  image pickup system substantially as
hereinbefore ‘described with —reference to, and as
illustrated in, Figure 3A or 5, or Figures 3A and
4A, or Figures 5 and 6, or Figure 3B, or any . one of

10 Figures 3A, 3B and 5 together with Figure 7A,' or 7B,
of the accompanying drawings.

S

15



