Background of the Invention: Field of the Invention: This invention rel ates
to an automatic focusing device using a video signal obtained from an inmage
sensor. Description of the Related Art: Various nethods whi ch have been '
proposed for automatic focusing devices include a nmethod of using a video
signal obtained frominmge sensing nmeans. In the case of this nethod,

aut omati ¢ f ocuBaIER t°fstkﬁnig%ﬁ¢91%%fforned either by extracting a

hi gh frequency conponent_ of_a video signal or obtaining a differential

val ue thereof and by &% (9hothhel PRI of a lens in the direction of

i ncreasing the absolute vglue of the. high frequepncy conpgnent.. The nethod
of this k?nd has | ong bee %ﬁuﬁﬂfeQEﬁO%g§ﬁ£?§gsfESannggngﬁtécé MYsHpe
"Aut omati c Foc | us t of TV Ca y Hill I bl t.nhod, " appeared
in "NHK Techni (l%%%edaﬁﬂg Fép‘(’)lr* e1q {g%%?\%ﬁtgir}gd&o%p(a%&@%_s%or *

whi ch has described this nmethod in detail. Fig. 1 of the acconpanying
drawi ngs shows a typical arrangenent of the hill clinbing nethod. Referring

to Fig. 1, the illugdat+sgiids!delegnd r€DStda ABtimage sensor 2 which is
arranged to convert an inmage forned on an image sensing plane into an

eligctrical signal; a prear@tiduemetNbds whech havgcBebd piRpdsd fErle0
signal produced fromthe i nmage sensor 2; a processing circuit 4 which is
arranged to corMettdmdtic -fdcusing devices include a method. of using
a video signal obtained from image sensing means. In the
&«’ case of this method, automatic focus adjustment is
generally performed either by extracting a high. frequency
component of a video signal or obtaining a differential
value thereof and by shifting the position of a lens in

the direction of increasing the absolute value of the

high frequency component. The method of this kind has

~ long been known, for example, from én article entitled
"Automatic Focus Adjustment of TV Camera by Hill Climbing
Method, " appeared in "NHK Technical Research Report,”

&g 1965, Vol. 17, No. 1 (ﬁhole No. 86) which has described

this method in detail.

Fig. 1 of the accompanying drawings shows a
typical arrangement of the hill climbing method.
.Referring to Fig. 1, the illustration includes a iens-
'1; an image sensor 2 which is arranged to convert an
image formed on an image sensing plane into an electrical
signal; a preamplifier 3 which is arranged to amplify
a video signal produced from the image sensor 2; a

processing circuit 4 which is arranged to convert the-

-



output of the preanplifier 3 into a video signal in conformty to such

st andar di zed .speci fications as those of the NISC col or system a band-pass
filter (hereinafter referred to as BPF).5 which is arranged to extract only
a high frequency conponent fromthe output of the preanplifier 3; a
detection circuit 6 which is arranged to detect the output of the BPF 5; a
nmot or dri vi ngogtpdti £ 7ther praganipldfdervd dnitena erideongigra fh on the
basis of the output of the detection circuit 6, and the |lens driving notor
8 which is arcemfiermibydtovsuehdsshinidardieedospeicif ivattitnd as thése
focusing. In accordance with the above stated arrangenent, the inage forned
on the imge QénthﬂgNﬁS§neob¢rtﬁESt#mgeasbﬁgérP§S$| idten dheneinafter
converted into an electrical _signal, or nore specifically, a video signal.

Thi s signal i%efepredi k8 85 BPEIvanwhdeh is, arrangeds QQHﬁﬁﬁﬁﬁﬁﬁﬂ9¢4%r 3.

The video signal ,has_its high frequenc t vary according to the
position of tAehighsfreapryfy; com R“SP p%Fng %f éhfstate of the

| 1 bj ect hot d.. The hj f t
| noreases accOTRRMBEYTASE: R PoRE CEoigEs CHGUAT (5o Wht aP AR SRS for

the object  The 4gPsct thel BubBRYS cHNER! hpehisgh f&%%%ﬂ@e% nent of the,

vi deo signal IS a maxi mmyv S Variat ons ng pl ace ﬁﬁ’

t he high frquﬁ ﬁ ?OWQQEQB o8k ttBed\El%oaSII%%l d'ﬂvrl‘ﬂgat:dd)dbf%tcfﬁ | ens
position. The hig requency conponent reaches a naxi mdm point at a point
A As shown, ch8ephsgh bECEHENGH tHRTP@FCHhelACTRRIADMACAY AW ¢; a8na 3 - .
the lens driving motor 8 which is arranged to drive and -
shift the position of the lens 1 for focusing.
-In accordance with the above stated arrangement,
the image formed on the image sensing plane of the image

sensor 2 via the lens 1 is converted into an electrical

signal, ‘or more specifically, a video signal. This signal

is amplified to a given level by means of the preamplifier

- 3. The video signal has its high frequency component vary
according to the position of the lens 1, that is, in .
proportion to the focusing state of the lens 1 on an ;;

object to be photographed. The high-frequency component
increases accordingly as the lens 1 comes closer to an
in-focus state for the object. The lens 1 is in-focus
when the highffrequency component of the video signal
is at a maximum value. Fig. 2 shows variatons taking
place in the high frequency component of the video signal
- in relation to the lens position. The high frequency
" component reaches a maximum point at a point A. :A§ shown,

the high frequency component decreases accordingly as -



the lens 1 deviates fromthe in-focus point. Hence, the in-focus state of
the lens 1 is attainable by shifting the position of the lens 1 in a
direction in which the maxi num point of the high frequency conponent is
obt ai nabl e and by stopping the lens 1 at at that specific point. However, a
canera having an automatic focusing device arranged in the manner as
descri bed abovetheslens 1ofévinhegs dfnebatke inmfomyus pwnt.he Hameea i s
shaken in the horizontal direction while the lens 1 is set in an in-focus
position, i.e. BReagipofacua stategofothet Rengi ¢h ifsr afidinaiahinshif tirg
of the video signal drops to becone_| ower than a |evel obtained when the
lens 1 is in thEheaRESikippcRE thettenst hodh andideptdasy imavhighrthe The
reason for this: The inage sengor rranged to accunul ate jn each of

21S
its picture el SARRIBURPPIRECC rBP%cbéﬂ t EEFERSNAY, GMPARSE B%uri ng one
field period (about.1/ sec.in the case of. the NISC system, hereinaffer
referred to as ﬁgg??“?ﬁg?hﬁn%v%%tsg?peéﬂgrﬁhghiﬁgso&i%#t%%éﬁﬂﬂﬁa%ﬁe%ﬁglc
panni ng opera.tiébﬁi %he whol e image fornmed on the image sensing plane of the
| mage sensor 2 'Tts to an extent as nmuch as the noved extent of the .

ra wthi field pg&h@fer Th | S ted
cagera within one field Pagderer IeNcahBal RAYSnEOERORA oY 2 ARAWHIG! ©

i n"One picture el ement when e canera Is in repdse cones . ted
over ‘a pluralitdepica8lapesnged £hUtBeCh8ARBYS asl Bedidi8baiP dtovd Hfad NEWE
under such a condition beconmes as if a video signal is applied to a

| ow-pass filterfoliowing drawback: In case that the camera is shaken

kﬁ in the horizontal direction while the lens 1 is set in an
in-focus position, i.e;!" at a point A of Fig. 2, the
high frequency component level of the video signal drops
to become lower-than a level obtained when the lens 1
is in the same in-focus state without any shake of the'

camera. The reason for this: The image sensor 2 is

~ arranged to accumulate in each of its picture .elements
an image projected thereon via the lens 1 during one
field period (about 1/60 sec in the case of the NTSC

&J;- system, hereinafter referred.fo as 1 V). 1In the event

of camera shake or in the case of a panning operation,

the whole image fbrmed on the image sensing plane of

the image sensor 2 shifts to an extent as much as the

moved extent of the camera within one field period.

Then, the image component to be accumulated in one picture '
element when the cameré:is in repose comes to be
accumulated over a blurality of adjacent picture elements.
In other'words, the ‘image under such a condition-pgcomes

as if a video signal is applied  to a low-pass filter.-:



As a result, the high frequency conponent of the signal comes to dimnish
In the event, the | owered high frequency conponent m sl eads the autonmatic
focusing device to judge that the lens is out of focus for the object.
Then, while the lens is in-focus in actuality, the lens driving notor 8
comes to be driven to actuate the automatic focusing device. In that event,
the lens is texpoaaresylb otipdthigh OHfeduensy  cGmupenehnlty ofa theded greaiker a,
particularly a home or handy-type video canera, is held by hand for

phot ogr aphi ngeom@ésdtehdkminhel. t ends to be introduced to the camera. It has
been desired to prevent the canera from being brought out of focus by such
canera shake or by a pah®i Hoe op¥eent; okhe FiPpyREed  BAghh XU ari ses
when the object noves after the lens is focuseg on the g%iect. In the
convent i onal SRFRARENE MoELeRAy HRGi 2BEARMALAC: SogPraRgedeydcendth in Fig.

1, th I at | in Fig, 2 Kk [ he.hi gh _f
corponent. of 11855, BB3 et BRatoRR 4= | AUFrGECE0EuS! 2050t SRATH W ih a
| ati vel I f b d,shown_in_Fiq,. 3 ol t h
backar ound | <M8io) SRLEE" BRELASHR "B EnSediudl 2h ae b BN B e S o s
obj ect i a d}£16EHt n95Lh OllofSs SD8"He! AxEulin F6hocklitdlg freauency

conponent no TONQer~cones to vary in such a sinple nanner own i.n Fig.

2 but varies fQihaNeid PbEG8ihGYalliReakinakHas 8%eROWRHE 1S i3(d) and
3(e). In such a case, the conventional nethod of using inage - 5 -

temporarily brought out of focus. Generally, a video B
camera, particularly a home or handy—type video camera, -/
is held by hand for phé%bgraphing.- Hand-shaké thus tends

to be introduced to the camera. It has been desired

to prevent the camera from being brought out of focus

by such camera shake or by a panning operation. .

Further, another problem arises when the object

moves after the lens is focused on the object. In the
conventional automatic focusing device which is arranged

as shown in Fig. 1, the variations as shown in Fig. 2

take placé in the high frequency cpmponent of the video ;;

signal only in the case of a single object with a
relatively uniform background shown in Fig. 3(a). In
‘cases where the background is complex. as shown in

Fig. 3(b) or where the object has another object in a
differentéposition-aS-shown in Fig. 3{(c), the high
frequency component no longer comes to vary in such a

. simple manner as.shown in Fig. 2 but varies to have a
plurality of peak values as shown in Figs. 3(d) aqg 3{e).

In such a case, the conventional method of using image



I nformati on on the whol e i nage plane tends to cause a so-called depthw se
confusion in which the lens is focused neither on the object nor on the
background. To solve this problem a gate circuit is:inserted in between
the preanplifier 3 and the BPF 5 of Fig. 1. The distance neasuring range
is limted by this arrangenent by allow ng- only such a part of the video
si gnal that cor dedioomst itom tdme thec wholkp zimagé aplianeatendse dsuciangef @NE)
set within a specific part of a video i mage plane as shown in Figs. 4(a)
and 4(b). This iso-wedisd deptdwias eerfeshonninowhich tbet densd isofocused
solving the problemof the above stated depthw se confusion. Fig. 4(a)
shows a met hod Wetdiar e diesoiac thdex remgthe dpdckgraypdonp sedven t he
i mage pl ane but al so arranged to have the size thereof variable in the

mddl e part of tids REPIFNE FaFS AT bCES| ARSEEEPEn iRaRetwees, they
ischobed. for SESIRILEIeS 3, and FHE PR 0ot it “Aup! TS 8 RECSGHO
L L i A 5 R i
PO Var tabl o SPRhiE G Har't B MHE vANCS T ELRGL T RREL BolkadRpBhad 0

button swi tch aGePidleNddudiify MR | O s taRcE heskurIRg F2bAl)s @ ! hal
nmet hod are disclosed, for exarple, 1n Japanese Laid-Open Patent plication
No. SHO 57- 18318KFtnfaPd &t did it Gt Ro¢ edtvAPb | §Mhg8Nplane as shown
N\ : in Figs. 4(a) and 4(b). This is one of varied methods
conventionally contriveﬁ'fof solving the problem of the
above stated depthwise confusion.
Fig. 4(a) shows a methqd wherein the distance

measuring frame is not only set on the image plane but

— also arranged to'have the size thereof variable in the

~ middle part of the image plane, so that a focusing action
can be carried oﬁt appositely to the size of the object.
The details of this method are disclosed, for example,

i in Japanese Laid-Open Patent Application No. SHO 61-18271.

Fig. 4(b) shows another case, wherein the
location of the distance measuring frame on the image
pLane is arranged to be variable upward, downward,
leftward or rightward. A focusing zone is thus arranged
to be variable by shifting the distance measuring frame-
by operating a button switch according to the position
of the object. The details of that method are disclosed,
for example, in Japanesg_Laid-Open-Patent App;icat}qn .

No. SHO 57-183186, Japanese Laid-Open Patent Application



- 6 - No. SHO 59-105773, etc. These nethods, however, have presented the '
following problens: In the case of Fig. 4(a), the nethod enabl es the size

of the distance neasuring frame to be automatically changed in the mddle
part of the image plane -according to the focusing state of the |ens.
However, this nethod is effective only in cases where the object is set in
the mddl e pais OfsHd&d TG 78 adec However, unlike a still canera, a video
canera is often used for taking a picture of a noving object and tends to
be sel dom used f.or taki nEhdsdindtEadf Fowebe Lt hatray pRgseen telie theddl e of

t he i mage pl ane. \Wen the object cones outside of the di stance neasuring
frame during &FdqliXdwirsy tpadoblieneer din Othe tdasé eof Figlod(ad] ahesaEtiHodg
else. In the nmethod of Fig. 4(b), the distance neasuring frane is shiftable
accordi ngly asrndtlexhjtded sime0f Hivevdistaheeshedsuringadoramey tef foect ed by
means of a push button switch or the like and is |limted to the |ocation of
the frane. Thautamaticallnchanged oin sthemiddle| pagtt eft ithg dmaas aci ng

t he novenent of the object, Therefore, the_operator is required to nmanually
perform a positkafne @nforiing ckarthm fopnsingdsstatpl ek SHE deAss to result
in a faulty operation. Since the operator is.required,to constantly foll ow
the object, sdtayVeVvsy ctthis mashed o’p%r%(‘%%ﬂt?‘ﬁ?)og’éiyaﬁne?éégﬁ o den ofw’

the operator. t-;)hee orﬁjtehc()td;’isf hseertef% ethganrr]iggi(ejl gart of the image plane.

However, unlike a still camera, a video camera is often

used for taking a picture of a moving object and tends w/
to be seldom used for fgking a picture of an object

staying in the middle of the image plane. When the object
comes outside of the distance measuring frame during

a picture taking operation, the lens is focused on

something else.

In the method of Fig. 4(b), the distance -¥J
measuring frame is shiftable accordingly as the object
moves. However, the shift is manually effected'by means
‘0of a push button switch or the like and is limited to ;;

the location of the frame. The camera is incapable of
automatically detecting and tracing the movement of the
object. Thérefdre,-the operator is required to magually
perform a position control operation, which is complex

and tends to result in a faulty operation.  Since thé
operator is required to constantly follow the object,

such a picture-taking operation imposes an excessive
burden on the operator. The method, therefore, can hardly

be regarded ‘as' advantageous.



be regarded as advantageous. - 7 - . Summary of the Invention: This
invention is directed to the solution of the above stated problens of the
prior art. A first object of the invention is to provide an autonmatic
focusi ng device which solves the first of the above stated problens of the
prior art. The device is arranged to detect the novenent of an inmage on a
phot o taki ng i réagemaqutyanef atige t bnbentapabl e of nmaking a discrimnation

bet ween. a nove due to the novenent of the canera and a nove due to the
nmoverment of the object toThéspioventipneds fdrgotgidh thithegetutiom of
automati c focusi ng device which is arranged as a preferred enbodi nent of
the invention ceprakexepstated coaeblensorfathen PEFioFu@hTy nehrEirst
produci ng bina2¥ coded %nfornation bx_conparin% the level of a

predet er mi ned fARIRRhCYT cEBRPOHRYERFAOBALA 6P RIQVICAS ARy aHtARELC set on an

| mage sensing pLane pof i e sensi means W, th a.predeterm ned val ue;
ot ot g moanteots Lao ST ReS RS FBARas! the: Rl 9t the rangve atated
plurality of are {n one_field wi t.ipganather field amon )
D rality of ioraridnr8e] bhe (pRabP B | AndNdelioe B SAMNGRE ta) (1
based on the di o e €. bi, ded hnf Welgh ting
nmeams for obt aié]%ﬁ%ggg. g‘égr%%@%@é%glg Y\gg }E'ilgrg%ét ?gng 5’?‘%5% o@n%’?%nﬁg%ag
i mges forned 5@@_éﬂ@geosﬁgséﬁﬁaﬁh@nﬁf'ﬂaﬂh%@e%?WﬁéEfﬂﬂ%hJﬁ?&ﬁ"ﬁ%%%@&n
the result of detection made by the detecting nméans; and contro
‘ a move due to the movement of the camera and a move due
A to the movement of the 6bject to be photographed.
To attain thigﬂobjecti an automatic focusing
device which is arranged as a preferred embodiment of the
invention comprises binary coded information producing

means for producing binary coded information by comparing

the level of a predetermined frequency component in

~ each of a plurality of areas set on an image sensing
plane of image sensing means with a predetermined value;
detecting means for comparing binary coded information

&J- in each of the plurality of areas in one field with that

'in another field among a plurality of fields differing
timewise from each other to produce a signal based on
the difference between the two binary coded information;
computing means for obtaining a degree of relative
- variations of informétion on images formed on the image'.
sensing plané in different'fieldS'by computing the result
of detection made by the detecting means; and control
means' for controlling a focus adjusting action on the

basis of an output of the computing means.



means for controlling a focus adjusting action on the basis of an output of
the conputing neans. - 8 - The autonmatic focusing device arranged in
this manner is capable of accurately making a discrimnation between a
change of a whol e inmage plane due to the vibrations of the inage plane such
as canera shake and a partial change of the inmage plane due to the novenent
of a main object. |In-theTheecnutohaticefacuhirg, deidceoarsiangesttimnthis
brought to a stop to prevent an-in-focus state fromdeviating. In the case
of the novenermamerhes ngapabbe cef acauragedy Rgkdag éndiscniminat iqn be
continued. This arrangenent, therefore, effectively prevents a video
canera or a vikREWeePaRathange Q@f sanvhatekimadspPlaneddnsstioy the a state of

bei ng held by hand fromperformng a faulty operati on due to_canera shake
or panning. 1{VIRratiBRBnat oEhEcinege Rlahfy BHEPORS: ST, dhalie ARdmat i c

[ocus! 10 0V °F AALED S RLLAUSEE, 16" R4St REaRaHRE o Wi BeSRhssR.
ly. makj k | 1 i b _ ' I h
securatel . bl pOSuglacERTLREL | o8 DEHACEDhs R Mgk S A5 (1

affected by thg, ngnangc§ggﬁdigfb£gﬁgﬁ@jfSta Q@B@gEBUP@e | 4 pnS, Etc'{;/

To attain this object; an automatic tfocusing devite arfanged as another
preferred enmbogh DESEuSf sthte EPYRNGEORaERMB.I S&H theMcadecedidfer ence

pr oduci ng _
. movement of .the main object, . the focusing action is

allowed to be continued. This arrangement, therefore, Q)
effectively prevents a _¥ideo camera or a video apparatus

of a similar kind operated mostly in a state of being

held by hand from performing a faulty operation due to

camera shake or panning.

- It is a second bbject of the invention to

provide.an¢automatic focusing device which is arranged ~/
to solve the second of the problems of the prior art
.mentioned in the foregoing. The device is éapable-of
accurately making a discrimination between a movement Q;

taking place on the side of the camera and a movement on
the side of the object without being affected by the
'size and speed of the object, background conditions, etc.
To:attéin this object, an automatic fbcusing
device arranged as. another preferred embodiment of this .
invention gﬁmprises: luminance difference producing
means for producing information on a luminance difference
__between_adjgcent areas amohg.a_plurality of areas Fet

on an image sensing plane of image sensing means;



means for producing information on a |um nance.difference between adj acent
areas anong a plurality of areas set on an i mage sensing plane of inage
sensing neans; - 9 - detecting neans for detecting variations of the
informati on on the luminance difference in a plurality of fields differing
ti mewi se fromeach other; conputing nmeans for obtaining a degree of

rel ative vari at detecdfingnineamst for detecidey fvamiadt ioms hef | tlsge sensi ng
plane in different fields by conputing the result of detection made by the
det ecti ng neans infeamadritonolomddes luminamser Qilfifeyendecin adplsrahijtycti on
on the basis of an output of the conputing neans. The enbodi ment is capable
of accurately aR§ $igdids Qiffiering timeyi§eecLrom @naglyather: ngomputéngn
the i mage plane without being easily affected by nonot onousness of a
background or t fgags;&ogt ot@dndadu s dearee f JIFlative tYARLe htoRFmgE

pl ane. This permits an . accurate discrim nation ﬁg}meen canera shake_and a

change taking pPBEQTIRtHQN OR AMR96SsEPFBRG PN He jmade SeRSIRg RiApe
ti th b tel V.. trolled di to th | f th
i scri mi nati on. i e Eardnh FaeTds By Sortiitdng, S (eer iyt ThdekeshiPRage
t detect ng devj L Gh | of L abl
Gekect i ng any. niagecBy e Hetoc St BAUNS, Yart WAL Ring LoD Y

further object gbpith®11N¥N d Fodus AR AV VRtiKe fgipt nggdevi ce
whi ch i s capabl e of

‘an output of the computing means.

At : The embodiment is capable of accurately and
stably obtaining the ded§ree of changes taking place on
the image plane without being easily affected by
monotonousness of a background or the size of area

occupied by the object within the image plane. This

permits an accurate discrimination between camera shake

- and a change taking place solely in the position of the
object. The focusing action thus can be adequately
controlled according to the result of the discrimination.

&#f It is a furthe; object of the invention to

provide an image movement detecting device which is
capable of accurately and reliably detecting any movement
that takes place solely in the image of an object.

A further object of the invention is to provide
an automatic focusing device which is capable of
continuously performing a focusing action without being
affected by a moving object.

- To attain this ;bject, an automatic focusing

device which is arranged as a further preferred embodiment

- 10 -



continuously performng a focusihg action wthout being affected by a
movi ng object. To attain this object, an automatic focusing device which is
arranged as a further preferred enbodi nent - 10 - of the invention
conprises: binary coding neans arranged to sanple information on an inmage
formed on an image sensing plane of inage sensing neans in a plurality of
areas of the igRGhe S IR Eomprikes o bbﬂﬁéi‘ycég&lﬁ em&afB! 8¥ranged
information in accordance with a predetern1ned | aw or algorithmto produce
bi nary coded it¥ @atgieninfiination ovoan imageofpameagohi aar ymegded
information in each of the plurality of areas in one field with that in
anot her fi el d semsing planelof yimdgd i sdnsing fheansgini acplaralies edch
other to detect a change in the binary coded information; conputing neans
for conputingdxﬁaxrnﬁithecﬁmag@os¢m$bmgonlahe,iangeteehihagypbade &hean
area in which the change in the binary coded infornmation has been detected
by the det ect iSRymathsinforea bien sinpieeerdance ovith anpgederesmiaedon
fornmed on the jinage sensing plane; zone sett{ing neans_for setting a focus
det ecting zond-ath PhAIIRFELRB LS REQFUFS: béﬁﬂrléoﬁ?ﬁ’ﬁi ipEaxmagion;
controlling a position of the cus detecti zone on._t e sensing .
ol ane by cont P%'m b é%??fgomgrﬁt%mﬂad? i EotEpEos the
conmput i ng neans fur her opject_of .the in en Lon. 5 ide
an automatic o’fPec?c}f r%%ﬂb o%%/'fﬁ ﬁ\ﬁYC P.%‘rﬁaﬁab‘l‘ema? &T‘ﬁ R Qh i nary
i nformation, (¥H3%ﬁ5¥her field among a plurality of fields differing
timewise from each other to detect a change in the binary o
coded information; comp'{ﬁ:ing means for computing |
information on a position on the image sensing plane of an
area in which the éhange in the binary coded information
has been detected by the detecting means to detect a moved

position of image information formed on the :image sensing

o

plane; zone setting means for setting a focus detecting

. zone on the image-senSing plane; and control means for
controlling a position of the focus detecting zone on
the image sensing plane by controlling the zone setting .;)

means according to an output of the computing means.
"It is a still further object of the invention
- to provide ‘an automatic object tracing device which is
capable of detecting, in-binéry information, only the
movement of an object's image taking place on an image
sensing plane within the range of a divided area and is
capable of accurately tracing the object's image with
a high degree of reliability. To attain this objept,

the automatic :object tracing device comprises: 'binary

- 11 -



novenent of an object's image taking place on an inmage - sensing plane
within the range of a divided area and is capable of accurately tracing the
object's image with a high degree of reliability. To attain this object,
the automatic object tracing device conprises: binary 10 codi ng nmeans
arranged to sanple information on an .image forned on an inmage sensing plane
of i mage sensi n§oddRgsmeany prypagedy ter sappde dnforamatign e nimagene,
and to binary-cgde t he sanpled informat,ion i.n accordance with a

predet er mi ned | ﬁF@?daPﬁoP;tHWFES prB§og E%%%%/Q§xﬁﬂF9?ﬁ§ﬁq§&?$wWeans
Dl ural ity of ardach; REERALARY, g ARkaBngn” the, dohus Fnsirdmigpes and
| it f figlds.di ' i: ' fr0 fe {0 d h
P he by nary. cSachtfarrkaRE tha? danBahl ThEREhal N o AdEdaded 200,

nary coded _. Teare o Teoifh _
Che binary codedFAT B PECpeRERRtARATABRC R Pt o Hutcdel wlngsy "

detect a noved pggbhi PArBimh¥86A ;| AELEER IR reddBE AN ddifpd t§£:§'§}6 g .

pl ane; zone setting neans for setting a tracing zone for tracing an obj ect

on _the image sepsaad Ph&BematRenCeAt EALhTBENTHOHIGHHIAY I ArdRSi §hon of
the tracing zone on the inmage sensing plane by controlling the zone setting
means accor di ngohe Sleddt Rithothai dncCafpthex] HIRARS andritra G wea Bi apd

features of the invention will be apparent fromthe follow ng detail ed
description witbf fields differing timewise from each other to detect
A a change in the binary coded information; computing means
for computing informafiéh on a position on the .image
sensing plane of an area in which the change in the binary
coded information has been detected by the detecting

means to detect a moved position of image information

formed on the image sensing plane; zone setting means

for setting a tracing zone for tracing an object on the

image sensing plane; and contfol means for controlling

a position Of'the.tracihg zone on the image sensing plane
o by controlling the zone setting means according to an

‘output of said computing means.
Other objects and features of the invention will
be apparent from the following detailed description with

reference to -the accompanying drawings.

Brief Description-of the Drawings:
Fig. 1 is a block diagram showing_an example
of the éonventional’aﬁtomatic focusing device. F;g. 2.

‘is a graph showing a high frequency component of a video
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reference to the acconpanyi-ng drawi ngs. Brief Description of the Draw ngs:
Fig. 1 is a block diagram showi ng an exanpl e of the conventional automatic
focusing device. Fig. 2 is a graph showing a high frequency conponent of a
video - 12 - si.gnal obtained on an inmage sensing plane in relation to
the extent of. 5 ivery. Figs. t e, patterps of .imges
formed on thée;éﬁwgageg@éﬁ%ﬁ%é'g a%g' g.%%)gte h%eg‘%gf)rng:?%\rglr}s{iJérpo#égafé?ﬁt t8n

bet ween the pjgh epey ' t t fo.le eldivery. Figs.
a(e) and 4(byPnerrBitBe 1pAT AR IveaYy, (HAdR Faf ro i e hahtForLs
detecting zopgd §8tt8PnkhEf! TREGe8CEOLREAP A ®he i ihage 'éeﬁs{’xl\(j’ﬁélghégr am
showi ng an automatic focusing dévice arranged as a fitTst enbodinent of this
i nvention. &h@. tReSBA¥EadRekiBEAcSOFSaNTlladi®dribd tudest Bh& Righei ng
divided into a plurality (mX'n) of areas. Fig. 7 shows t.he arrangenent of
each indi vi diséqaenayobbmpbadnity adidvithiengxitenti vEyaapNsdepivespe. Fig. 8
is a block diagram showi ng a second enbodi nent of the invention which is an
i nprovenment on the firFigeabddadennd Ri(p.) Shiow byblwmk olf asxamptéoai ng a
third enbodi nent of the invention which i's obtained by addi ng obj ect

traci ng meardisbanhe meesnuing fyomei Kfodusi deteicting iznme) imamt 6ng. 10 \S,
an illustration of an operation_on the distance neasuring frame (focus

det ecting zokes.ipeseai feRSHBRYcPLAPRon of the Preferred Enbodi nents:

Fig. 5 is a block diagram showing an automatic
focusing device arranged as a first_embodiment of this ;;
invention. Fig. 6 shoy&ran image sensing plane as in a
state of being divided into a plurality (m X n) of areas.
Fig. 7 shows the arrangement of each individual area
obtained_by_diviqing the image sensing plane. Fig. 8

is a block diagram showing a second embodiment of the

invention which is an improvement on the first embodimént.
Fig._9 is a blobk diagram showing a third embodiment of

the invention which is obtained by adding objéct tracing

means to the automatic_fopusing device of the invention. ;:

Fig. 10 is an illustration of an ope:ation_dn.the distance

measuring frame (focus detecting zone).

Detailed Description of_the Preferred Embpdiments:

In the following, the details of this invention
will be described thxoggh embodiments the;eof with
reference tplthe.§gcompanying drawings;:

Fig. 5 is_a:b;pck diag;am shpwing_gp_aut?matic

focusing device arranged according to the invention as a
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In the follow ng, the details of this invention will be described through
enbodi nents thereof with reference to the acconpanying drawings: Fig. 5 is
a bl ock diagram showi ng an automati.c focusi ng devi ce:arranged according to
the invention as a - 13 -- first enbodiment thereof. 1In the drawi ng, the
sane conponent parts as-those of the conventional device shown in Fig. 1
are indicated bfifmss empodigreate thexanfer al knakRet dEawdngi.| £hef s@mem are
omtted fromdescrip- tion. Further, this #nvention i.s arranged to equally

di vi de an i mage e RPARES, &% ithAS 9ht bPH FAPYEnLAgnAd, BEYACS Iy into
Gebact “caner o ST AR Fidad 3% INALHPABE Fiin: AaN. REGER 5B ol ned

L cTock 11 equen el did ! (drd 1o e ScROHTLEE it B B denGAEY
B o T6 R count ooy | P GHASS AL M0 b Pt TROFARLEAC L8P ALY 0

gener ate addr esgs, shd %dﬂiin{a@eséffﬁﬁgf%wﬁée%keacah?a&mf ot ?ﬁ:&rse%%d A
| ow- pass filter (hereinafter Teferred To as LPF) 11 is arranged to renove

an_unnecessary M AJiRGISRE int@TRORRIYtd NEd UEBEain AheolHUPWE @f xan
preanplifier 3. A conparator 12 is arranged to conpare the output of the

LPF 11 with a praEdeicedriarhs efsishivun vin t Pgg. Veehndndot Gefteedueamera gh
| evel out put
shake -on the basis of the averaged luminance level
K&' obtained in each of the areas.
Referring to #ig. 5, a counter 9 is arranged to
count a clock fregquency CLK and to generate addresses 1
to n in the horizontal direction for each of the areas

arranged on the image plane as shown in Fig. 6. A counter

10 is arranged to count a horizontal sync pulse HD and to

~ generate.addresseé 1l to m in the vertical direction of
each of the areas. A low-pass filter (hereinafter
referred to as LPF) 11 is arranged to remove an

&g’ ' unnecessary high frequency component included in the

output of a preamplifier 3. A comparator 12 is arranged

to compare the output of the LPF 11 with a predetermined

reference voltage Vref and to produce a high level output
.~ when the former is larger than fhe latter. A counter

13 is arranged to count the clock frequency CLK only

when the output of the comparator 12 is at a high level.

A comparator 14 is arranged to compare the output, i.e.

a counted value, of the counter 13 with a predeteryined

-reference value Al and to produce a high level output:

- 14 -



when the forner is larger than the latter. A counter 13 is arranged to
count the clock frequency CLK only when the output of the conparator 12 is
at a high level. A conparator 14 is arranged to conpare the output, i.e. a
counted val ue, of the counter 13 with a predeterm ned reference val ue Al
and to produce a high level output: - 14 - when the former is |arger
than the | attwifen thesidimeredistirdér i than otheelavkéb.n Ai shifer
expressing an n nunber of data corresponding to the areas which are divided
in the horizomgstir e i provided magth phabktasfehoexrpressigg én The
shift register 15 is arranged to have these bits shifted by one bit every
time a scannimqumberaf g taiarrespendingate phanareasfvbithoarene of the
di vided areas_to another. The n nunber of data are covered once in rotation
for every hodiided i s4he merizentil ihireabiensensthg prage pdmnemage

pl ane) as shown in Fig, 6. The shift r ter 15 is conposed of an [err]
number of n-#% W *‘égﬁ"ﬁ'er%‘ 1'The @gféger%gqh?g E%bﬁlﬁﬁﬁ?“gFérr] =3.

2 tolTove: R hres undhe A48 ShTRREs ey pue BRE ¢ ‘F‘é%ﬁ%c B0 5 to the
areas on the éég}ﬂm rii”c?f r}tge%)éﬂpai&{%e&y é c%gg fc_)a‘a gg#gﬁar ea <

changes from'one ar over or|z t he

positions of g, shidt f%ét.ﬁiﬁ&é& éf&%t?gesyaw §h'f‘rﬁg Yn@RBeli t. The

regi sters are arrange in such a way as to form an err er of places
which are weight@ftd YreEdver®adnce in rotation for every horizontal

scanning line on the image sensing plane (or image plane) \a
-as shown in Fig. 6. Thé" shift register 15 is composed of

an % number of n-bit shift registers. 1In the case of this
embodiment, £ = 3.  The reason for having the £ number of

or three n-bit shift registers is as - follows: The n bits

of each register correspond respectively to the n areas

on the image sensing plane. Every time scanning or i
reading area changes from one area over to another in
the horizontal direction, the positions of thé shift

" registers are simultaneously shifted by one bit.  The _ ;;

‘registers are arranged in such a way as to form an 2
number of places which are weighted for eVérysarea.
-Meanwhile, the number of times for which the outpui level

: 6f the comparator 14 becomes high is counted by the &
(three) bits. An adder 16 is arranged to add "1", when
the output level of the comparator 14 becomes high for
one of the divided areas, to a counter of the shift
register 15 which corresponds to that area and confists'

.0of £ bits (£ places) in-the-shift'regiSter 15. Therefore,
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Meanwhi | e, the nunmber of tinmes for which the output |evel of the conparator
14 becones high is counted by the [err] (three) bits. An adder 16 is
arranged to add "1", when thé output |evel of the cofiparator 14 becones
hi gh for one of the divided areas, to a counter of the shift register 15
whi ch corresponds to that area and consists of [err]bits ([err] places) in
the shift regi seeergstiméharstanning pbint one\tdhey inage aedrsitng nglgwe Nt on
the i mage sensing plane shifts fromone area to another, the adder 16 adds
"1" if the outpshiftst izomoaper area to apoither,.atthe Hdfed déeladdy tht s,
the position of the shift register 15 is shifted by one bit in the

hori zontal diretfitheteutputiaé thef cempprater d4piis dhenesgfordlimigho a
next area. After that, the register is shifted by one bit every tine the
scanni ng area chaYgds fB¥ntBA&E.atbg BESAtionaAdt Hdve ishifite HRFISAAK ol 5

di rection. \Wen,one h riéogtal scanningn%Lne on .the i e sensjng pl ane

which is as shot® PRiErgd BYngmepbif & & borizontadq direqtiiohekher, one
tati f ti f.t hj £ ' -al .t d. Th

noxt hor i 2ont Al UGt AP nGPHF RESOBAnE S B A b EATRER PO & Reptis o -
ded for. h h kY] : Lf L . .14

2 2 hi gn 1 ovel %oy AFFCFLEnAETTink, BT I s BnirteLBP U Wt 10

di vi ded areas i8ybPg ¥ehbi tAb dbhARLHGNaRRUE NERIYSOFR A Ynk AN df
this manner, each of an n nunber of counters (provided for each o err]
pl aces) of the g8 hhotRErSLAr tREOREE1LBHRRTRWiI®RRIoNNE When one
S C horizontal scanning line on the image sensing plane which
is as shown in Fig. 6 h#@s been completely scanned in
this manner, one rotation of operation of the shift
register also comes to an end. Then a next horizontal

scanning line begins to be scanned. Meanwhile, "1" is

added for each of the divided areas if the output of the

~ comparator 14 is at a high level. When all the horizontal
scanning lines défining the divided areas in the vertical
direction have been completely scanned in this manner,

&;. each of an n number of counters (provided for each of %

places) of the shift register stores information on the
number of times (the number of horizontal scanning lines
in the vertical direction) for which the output level
'of the comparator 14 becomes.high.

A comparator 17 is arranged to compare the
output of the adder 16 with a predetermined reference
value A2 and to produce a high level output when the
'former.is larger than the latter. Anm X n bit"me?ory-

18 is arranged to store therein one field portion of
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nunber of tinmes (the nunber of horizontal scanning lines in the vertical
direction) for which the output |evel of the conparator 14 becones high. A
conparator 17 is arranged to conpare the output of the adder 16 with a
predeterm ned reference value A2 and to produce a high | evel output when
the former is larger than the latter. An mX n bit nenory 18 is arranged to
st or e t her ei nbdRaryi epdegoinfermation;for eveny, gae Qiicthe it of Mt #ER2Bor
every one of the mX n areas bi naryy coded .i nfornation is obtained by

.. Ih
obt ai ni ng t heTBEt BdPag¥ FR eéoﬁﬁ%P&F@F*Pﬁiﬁ?ef?ﬁ?ﬁﬂ L % PERINNGry area
di t th t h t i t hi I, | t | | th
basts of t1 i hjSenePuteg o hensorpRraLeY § T R 7 Bindly hidke £, 70 1"
dt : X di e 8 with
arrangead t o cg{pa ea?%x@ai:%%rﬁl?\{?e(i;% ng%tkleqct éoé.xg%)@é’ i@eagege’gﬁ%.’%ﬁ W

the data of a cuiren ‘procéssed fie counter 'S arrang count

a clock signa epat 0 ' He t .
i gnah og@ReRL3! §¢ ffg&pe:aciavéﬁ %nb?/tt{é‘%&‘s}l&“ & pﬁ;@ﬁ%_%&pﬁbéa

out put of the conparator 1s at a |low level. Dty

(hereinafter B?f eheedolf ta¥sDoFBha2h 0.5 A Ik dtoholsl pheahpshgeat al .
area portion of the output (binary coded information) of the conparator 17.

A conparator 23 icompairangadal EotORPPreddddny Fileld alaskdd Wy Mohé OMeRBran,
I mredi ately preceding area which is obtained fromthe D-FF 21 wth the
bi nary coded ii8f etirht ithe dathefcar leireartchy processedrfP81ds aaranged to
count a clock signal which is generated for each area only when the
counter 20 is arranged to count a clock signal -
 generated for each area by the. counter 9 only when the -
output of the comparatof 19 is at a low level. .A D-type
flip-flop (hereinafter referred to as D-FF) 21 is arranged
to hold one horizontal area'portion of the output (binary

. coded information) of the comparator 17. A comparator

22 is arranged to. compare the binary coded information

on an immediately preceding area which is'obtained from B
‘the D-FF.Zl_with the binary coded.information on the

current area. A counter 23 is arranged to count a clock
signal which is generated for each area only when the ::

output of the comparator 22 is at a low level. Therefore,
from the counter 20 is produced a signal S1 which is
indicative of the degree of changes”taking place on the
basis of a difference in the luminanqe_level_of the image
sensing plane between the current field and the preceding
field. From the. counter 23 is produced a signal S2 which
- is indicative of the overall degree of a change taking
7,pléce:in the current field on the basis of a diffeFence

in the high frequency component between adjacent areas
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out put of the conparator 22 is at a low level. Therefore, fromthe counter
20 is produced a signal S1 which is indicative of the degree of changes
taking place on the basis of a difference in the |um nance |evel of the

I mage sensing plane between the current field and the preceding field. From

th ter 23 | dyced a _signal S2 which js jndicati ft N
dogrce of & chaerRkingas apasra Radty o A0 o Bhe iR bachiadiay)

di ff [ ' f t b | -, 17 -
on the 1 mage seASPNSEIPENE AY KD O (GoMTETt af 18 COHvBRFaPELFhEC

d . (A t 6 it L gi e A
Control i routt Aotectls, 8'aite ¥ dr el JAge” Kool birekie'ds
arranged to per {5 gLOVgr %lolknpm PlofOEIcBUe JhRbie aa'tgmzi&tptcgéi ng

device by controliing the Iéns driving motor -8 on the basis o e result

of ‘a conputing gpeangedn toh peiFo RWeTadll (dth VDIV Er 26h@Ndhd3e A D A
(digital -to-anal og) converter 26 is arranged to convert the output of the

control circuitadbomatdcafornsling dedridle By ¢ontrdPlinghehanakAg argidng 0
the notor 8. The automatic focusing device which is arranged according to
th@/i nventi on amottexCcBi boad theobasdseioft ahearemslt i e ca bedbmputingequence of
steps: As shown in Fig. 6, each of the divided areas of the inmage sensing
pl ane of the i nagera¢iomr omathen cadgndass of | the scouetersic2@t andl B3t he
address aij, i

A D/A (digital-to-analog) converter 26 is arranged to
&; converi the output of the control circuit 25 into an
analog signél and to spﬁply the analog signal to the
motor 8.
The automatic focusing device which is arranged
according to the invention as described above operates

as described below in sequence of steps:

~ As shown in Fig. 6, each of the divided areas
of the image sensing plane of the image sensor has an
address aij assigned thereto. In the address aij, i

. represents ﬁne of 1, 2, ---, m, and j represents one

~ of 1, 2, ---, n. The counter 9 which_is provided for

generating the horizontal addresses and the counter 10
which is provided for generating the vertical addresses
generate the addresses of thé divided areas of the image
sensing plane accordingly as the.image sensing plane

is scanned. Assuming that the image plane shown in Fig. 6
is divided into 32 both in the vertical and lateral
directions with m assumed to be 32 and n to be also 32,

a clock signal to be supplied to the counter 9 is set:
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represents one of 1, 2, ---, m and j represents one of 1, 2, ---, n. The
.counter 9 which is provided for generating the horizontal addresses and the
counter 10 which is provided for generating. the vertical addresses generate
t he addresses of the divided areas of the inmage sensing plane accordingly
~as the image sensing plane is scanned. Assumi ng that the image plane shown

in Fig. 6isagdWw M% Kty 2 bedd whlidheiyetwbCceimaBdakahaghl adi t@et i ons
W th massumed to be 32 and n to be also 32, a clock signal to be supplied

to the count gubkdrr et . frediency; amdatneenuemzyniaﬂssywblshgnaltmo tinmes
as high as the subcarrier frequency; and the horizontal sync signal or

pul se (herei maf tparlsef Eersiinaf ter theferyedl toéiDrsi theupponed HP)aisl ock
signal to the counter 10. Each of the divided areas is thus arranged to
have, for eacvHplief qﬂ.%IQ%QC&nﬁ%@%alnt9h§h§rQﬁynéﬁselélre@?ﬁbnoénd seven
hori zontal scanning |lines in the vertical direction.as shown in Fig. 7. The

conpar at or 1Zhﬂnﬁk¥¥ﬁﬁéi%ﬁ%ﬁﬁﬂ1§ﬂﬁQﬂﬁeﬂrﬁ?“9%ﬁn§Pn§aHﬁ-uﬁﬁéb§§§ﬁry hi gh
frequency conponent the out ut of the lifier 3 through the LPF
1w th e el i s 1‘Th5h‘f':ogﬁﬁf‘§ Breeadiraniies 4% gn -

| evel signal when the p t of t he. LPF 11 0 a

referencg volSHF \ﬂ%‘flzcﬁﬁ a} eﬁ%?té'h%%gv{)f?ﬁﬁel\'/r gge geg t“cﬁs‘ §ﬁ'rec ion

i nt ermedi at e \al d signal which is, for exanple, a voltage
correspondi ng to%‘ﬁ%rﬁo‘& J'l"#luee'gut put of the conparator

The comparator 12 compares a signal obtained
by rehovihg an hnnecessary'hiéh’frequénCy component from w/
‘the output of the preamﬁiifier 3'through the LPF 11 with
the reference voitage Vref. The comparator 12 produces
a high level signal when the othUt of ‘the LPF 11 is
found to be above the reference voltage Vref. The

reference voltage Vref is set at an intermediate value

of the video signal which is, for example, a voltage
corréspénding to IRE 50%. The output of the comparator

12 thus becomes a value obtained by binary-coding the

video signal according to whether the video signal is C;

larger or smaller than its intermediate value.

The counter 13 is enabled when the output level
of the comparator 12 becomes high to cause the level of
‘the enable terminal EN of the counter 13 to become high.
The counter i3‘then comes to count the clock signal CLK.
which is at the frequency 2 fs¢. The counter 13 is reset
‘every time a scanning point on the laterally divided areas
changes from one area over to another during its cPunting

action on the clock signal of the frequency 2 fsc. The

- 19 -



12 thus becones a val ue obtained by binary-coding the video signal
according to whether the video signal is larger or smaller than its
i nternmedi ate value. The counter 13 is enabl ed when the output |evel of the
conparator 12 becomes high to cause the | evel of the enable term nal EN of
the counter 13 to becone high. The counter 13 then conmes to count the clock
si gnal CLK whi cleownterth?, f theuefioye 2 ¢emes The poadtce ithe qwumbseat ofvery
time a scanning point on the laterally divided areas changes from one area
over to anot her ¢iecihgpulsesolint Znfsattebntbe checkl sipnelgmecedivedhdor
frequency 2 fsc. The - 19 - counter 13, therefore, conmes to produce the
nunber of cl ock §RfFReRE (the laterallyrdivided argaal whddei wbe hdgheach of
the laterally divided areas while the_high frequency cgonponent of the video
signal is above $FRAVGNAGY cFEBPOREREGRE RS Video sigandt 45 BPAVEHt%es the
out put of the counger 13 mﬁtg the reference val ue A Siqge 11 clockﬁpulses
of the clock sidﬁ%%eﬁﬁn??eﬁﬂ rRge VFet- exfRe GPPRRRAEQTH 14 comPates the
di-vi ded areas as_shown i i g. 7 he ference, value Al is arrang to be
at a val ue exceéﬂfﬁ@&gngghgbg 8?“?% rci 6fl§ﬁ[§%§ ﬁﬁgeF§n§€twﬁﬁu%s 6. I
ot per words, w td cl pc S L1 hi h , u e Qf Cl
qu§és obt ai ned %#Ft%g %bﬁ#%aﬁg%yéévéf gﬁgt%26§?d3%8§F3n§?855%%§§ﬁb t han
the reference voj LAGe Lpiceuielin TOZERTOE Cenelm! Ron! HAVRARGE ArRedl &f the
vi-deo signal is higher tﬁan the reference voltage Vréf throughout

- shown in Fig. 7, the reference value Al is arranged to

&J “be at a value exceeding one half of the clock pulses
and is set at, say, 6..'In other words, with 11 clock
pulses within each area, the number of clock pulses
- obtained when the luminance level of the wvideo signal
is higher than the reference voltage is couﬁted.
‘Therefore, if the luminance level of the video signal
is higher than the reference voltage Vref throughout
-one whole area in the horizontal or lateral direction,
a maximum number of 11 clock pulses is counted. In this
Lo o manner, the comparator 14 producgé, for every one of
the areas existing in each horizontal scanning line,
‘information in a binary state according to whether the
the counted value of a high luminance component is above
the referehce value Al. The output of the comparator
14 which is thus prdduced is supplied to the adder 16
to be stored at the shift register 15.
As mentioned in the foregoing, the shift
- register 15 is composed of an £ number of shift

registers of n bits which correspond to the number of:

- 20 -



one whole area in the horizontal or lateral. direction, a maxi mnum nunber of
11 clock pulses is counted. In this nmanner, the conparator 14 produces, for
every one of the areas existing in each horizontal scanning |ine,
information in a binary state according to whether the the counted val ue of
a high Ium nance conponent is above the reference value A . The output of

t he conparatbatetamﬂycleadeﬂuarpaedoéeGNQSxmqgﬂ|3§h31ngrp1aMder 16 to be
stored at the shift register 15. As nentioned in the foregoing, the shift
regi ster 15 In addpsden do Ahater cpunters off Lip¥anesgieret sbbtsh bits

whi ch correspond to the nunber of - 20 - | ateral ly divided areas of the
i mge sensi n8rgl &rEmed, faxqitheoh PHmPﬁat°ﬁu§ﬁﬁ§§%9hﬁa{49¢]bblbmb%ribly

[err] bits) are formed for, the n nu reas_obtai ned by laterally
di vi di ng t hegf'-?fé@éngeﬁ?@ndm&lg&néen?ﬁé‘gsIﬂ%@t"‘er@gl@leers}l’sf\: ekeg¥ete¥ he cl ock

one ar eh ovet ot SORROVRE) thio doFﬁeg‘é’f%gP ARGl AR TP ”ttC“a”fEdhf;"m
h 5 ' t
Cogl ot ova.ar BOFiEBREsL 8aRs ok BATlY diitlea (i S o%*ég%ﬁé tng -

rotation fortSVSBEtB%&' ﬁBh tﬁ%aB”hQQaE'”ECOn Sthe "0" added
a mNXeve

thereto if the output o conparator 14 is at and "1" add@

thereto if tBRagdbRéved! otfh%h%()%%&%Wta]lAf dcurlir Pt eVehe Fhefmbbbe

counted value of an [err]-bit counter corresponding to the appllcable area
i's of shift registers are laterally shifted one by one to

complete one shifting rotation for every horizontal v/
scanning line. The addér 16 has . "0" added thereto if
the output of the comparator 14 is at a low level, and
-"1" added thereto if the output qf*the comparator 14
is at .a high level. - Then, the counted value of an %-bit
counter corresponding to the applicable area is
incremented to renew the data of the shift register 15.
The output of the comparator 14 is eventually stored
by the n number of counters correspdnding to each of
_ the divided areas in such a way as to indicate how many
times the level of the output becomes high as a result
of scanning each divided area (seven-horiéontal scanning
lines).._Furtherl the data of the shift regisfer-ls is
reset every time the scanning area changes from one
vertically.divided area over to another. Referring to
Fig. 7, at a point of time when the scanning of a
horizontal scanning line L which. is immediately before
the change-over from onehvértically divided area t?

another comes to an;end, the. adder 16 produces. and
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increnented to renew the data of the shift register 15. The output of the
conparator 14 is eventually stored by the n nunber of counters
corresponding to each of the divided areas in such a way as to indicate how
many tines the level of the output becomes high as a result of scanning
each divided area (seven horizontal scanning lines). Further, the data of
the shift regi steppliesstoetbe eosparator tlie suenmratp atkatcinddeatesom
one vertically divided area over to another. Referring to Fig. 7, at a
poi nt of time whew mapysddmesndhel antipyt Aevel o€ atbe ngomparsatowhidh i s

i medi ately before the change-over fromone vertically divided area to
anot her cones tBagnbegeme; hd.gkd@sr a1 gesddu@ds sgapning of aliypheies to
t he conpar at or é? such data that, i ndicates how many tines the_output |eve

of the conpar at BPT130R%a L, scampimgyines, widhin efch Rhinthe divaded: he

hori zontal scanning |ines thin.each of the divided areas, Further, in the
case of this enﬂﬁﬁgﬁént%ufﬁb Yrad® ;Q%HQﬁfﬁNQ#u$q¥§(ﬁ%9 PePtaothin in

h ical - and | , directi i N f i vid ,

ar anged Lo haveRdgeCPaRR Y Faensnd s AUAdF bk e 'ﬁ%?ﬁﬁh%[ﬁ%%ﬁllpal :
-' ds, diyvided S5 t t 7 i

ot Thor of oP b LASUERIT AT Ach Hls"JATA el 5% el lvBped (pB008, 1 1

(n = 32) suppl i ggrhaghlic AIfENElG T Raidi s GHHd SR G- § foRRUEN

hori zontal scanning Fines. To nmeet the requirenent,
arranged to scanning lines. In other words, each .divided area is

S arranged to have a total of 77 sampling points.

Therefore, the shift':eéister 15 requires to have data
of-32-bit§_(n-= 32) supplied to the adder 16 in the amount
corresponding to seven horizontal scanning lines. To

meet the requirement, the adder 16 must be arranged to

have three bits and the shift register 15 to have three

o
columns (& = 3).
The output of the adder 16 which indicates how
"many times the output level of the comparétor 14 has
&,‘ . " become high within each divided area is supplied to the

- comparator 17 to be compared with the reference value A2
"as mentioned in the foregoing. In this instance, the
comparator 17 is arranged to find, as a result of a
scanning process on éach of the divided areas, whether
or not the number of horizontal scanning lines having
more clock pulses counted by the counter 13 than half
of the 11 clock pulses shown in Fig. 7 (thus indicating
* that -the high fréquencyf¢omponent above a given value)

is exceeding the reference value A2. With each of the

- .
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have three bits and the shift register 15 to have three colums ([err] =
3). The output of the adder 16 which indicates how many tines the output

| evel of the conparator 14 has becone high within each divided area is
supplied to the conparator 17 to be conpared with the reference value A2 as
mentioned in the foregoing. In this instance, the conparator 17 is arranged
to find, as adieided afeassafpanggdpitochaveosevraenh hofridonthlisieasnnings,
whet her or not the nunber of horizontal scanning |ines having nore clock
pul ses count eliihgsi lithe ovafereaget NadueaA2 dis tsled Bt @ odkiqhliesmehewn in
Fig. 7 (thus indicating that the high frequency conponent above a given

val ue) is excteanngalficofcthecaevenasganping\ilimesach of the - 22 -

divided areas arranged to have seven horizontal scanning lines, the
reference value A2 is s@Pea%eHe%hPShbﬂ§aﬁBf9“¢R¥¢Iﬂﬁithﬁ qomparater 12
scanning lines. The |le I nar outgut of the cggparator 12 becones

hi gh or Iom/aE%B?B?ﬁgh%ghmﬂEt ey ffigoRe HngQqU@ﬁ$P E¥hent of the video

signal is ab Ve o bel ow t he reference r ef thhln eac d|V|ded
oreatwni oh T IEGR FERRSPRCR GompohSRE okl shRdF e, abSy

i nformati on_ op-ogg:gh the fhrLIgHcar §83 Layv%%nv;ﬁ*{?u@lug%eéh 03135.1& a

hori zontal scanni ng 11 nes ave C puI Ses obtaine a greater

nunber. with &hgaOWheth S8VAE ShobheifRORRY.AMQr FhdRepaiAw L fi N than
F ? ? | 6ck

hal f of the horizontal total 'nunber o
produces- "1" as information on one of the divided areas

only when the number of such horizontal scanning lines \H
that have clock pulsesééitained in a greater number,
with the output level of the comparator 12 having become
high,.théﬁ.;alf of the horizontal total number of clock
pulses (11) comes to exceed half of. the vertical total
number (7) of the horizontal scanning lines. If not,
the comparator produces "0". The comparator 17 thus
produces its output in the form of binary information
for each of the diviéed areas one by one. Assuming that
the informat;on'on each area is assumed to be bij, the ;;
information bij approximately indicates whether the
average value of the iuminanée-level within one area

aij is larger or smaller than the average luminance level
of the whole -image plane, for example, IRE 50%.

‘The binary information bij on each divided area
is stored in the memory 18 of m X n bits for each field
one after another and is read out after one or several
fields. The comparator 19 then compares the blnary

- information on each area with information obtained for
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pul ses (11) cones to exceed half of the vertical total. nunber (7) of the
hori zontal scanning lines. If not, the conparator produces "0". The
conmparator 17 thus produces its output in the formof binary information
for each of the divided areas one by one. Assumi ng-that the information on
each area is assuned to be bij,  the information bij approximately indicates
whet her the aveFHﬁeCV£F9§toﬁ49Ré°luWﬂﬁﬁuﬁ?Qfﬁﬁﬂa\ﬁqqﬂ#ﬂﬁﬂﬁﬂéﬁkﬁpbi?fis

| arger or snaller than the average |.um nance Ie%f%ﬁgf t he whol e-i mage

pl ane, for exanbP€, PFREeSdNS figls d& FauldrtRud ey jToom cbaat ohi the
Aother and i FUEGSBS: EARL 35,808, oX8fer 409 | SRS PRSPt 1o « hen
o e caREg,pRRBIRE SfAed o Thalt, sy | R Oy hRR " T
B ea: the count SPOBSEo2g; dsgRPPTiel’ Ao Hiddd Wi atade et

to the counter 20, gvaRp bR B£C!eAek rSixINRla 1N ddh d, 85 ONOfnd QoG REY ONE
of them X n divided areas. The counter 20 is allowed to count the clock

signal only whepoi isi a12oweidedobrount Qe ¥1ddk dIGMDNGHBY Gfhd?- it
Therefore, the counted value of the counter 20 is increnmented by one every

ti me an area fohiswenablellebgatthesSioutepdit off hthersroniparddiors IDUNOTheréLore,
different fromthe data of the current field. A total of the counted val ues
obt ai ned the counted value of the counter 20 is incremented by
S one every time an area for which_the data storgd in the
memory 18 is found to bé'different from the data of the
current field. A total of the counted values obtained
in this manner for the whole image sensing plane is

eventually produced as a signal Sl. Assuming that the

binary information on each of the areas obtained a one- or

several-field period before is bij‘, the signal S1
produced from the counter 20 represents a total difference
of the binary information bij' of the preceding field

&; from the binary information bij.of the current field,

Therefore, the signal S1 can be expressed as follows:

Hoon o _ L
s1= 2, 2. | bij =bii' | = e--= (1)
i=1 j=1
The value of the signal S1 therefore varies with
_the.varying_degree, i.e. the blurring degree, of the image
-sensing-plane. The signal Sl also varies when only a
. small part of the image_plane, sﬁch as a man, moves within

the image plane even while the image plane as a whole:
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in this manner for the whole image sensing plane is eventually produced as
a signal S1. Assumng that the binary information on each of the areas
obtained a one- or several-fieltd period before is bij', the signal Sl
produced fromthe counter 20 represents a total difference of the binary
information bij' of -the preceding field fromthe binary information bij of

the current LbRbnsTUALABARRA.! NerShgRAleRl GaN Afcexed coRctuaf ho! | ovs:
[err] [err] The value of the signal Sl therefore varies wth the varying
degree, i:e. mbiang Wbkt GEIHIR thle titaddBearEe) St objoet aibeanicanal
S1 also varies when only a snall part of the inage plane, such as a

man, noves W Fitiom the icaresaddightevarywid oty i tgelohansuesos fbeus. -
24 - remai ns unchanged. If the lens is focused on such a noving object
within the i Theeefloaes, unfldkebjinctthe siemec of mvwérment aofr thei ghbleary to
bring the I ens out of facus. Therefore, unlike in the case of novenent of

t he whol e | magegel plengudueo toacanmershsbake hethatawonat iocfiocugidavi ce
does not have to be stopped fromoperating to keep the focus on the object
in that instdsydcel foese ngk daye X SauF PRt riromeperat daghtoto a stop
under such a_condition, the canera would have al nobst no possibility of .&;
conming in foX§ePothendomsi R ShreoPIeskcimthayciTtaneRit d B€ EhEner .

undesir abl e. T 59142 1S LIPSl DL OULE N e LT D288 under

such a cohditidn, the camerafwould'haVe-almost no
possibility of éoming in focus on the moving object.
Such arrangement would be rather undesirable.

To solve thiS'problem, the embodiment eliminates
the possibility of the above.stated faulty operation by
making a discrimination between a movement of'the object
and a movement of the whole image'plané'due to panning
or camera shake. For this purpose, the embodiment uses
data which is obtained relative to the complex state
of the whole image plane by means of a D—FF 21, a
cdmpa;ator 22 and a counter 23. Reférring to Fig. 5, :;
the D-FF 21 is arranged to be triggered by a clock signal

- which rises every time the scanning point changes from
‘one divided area over to another'in the lateral direction.
The binary information on each of the n X m divided areas
produced from the comparator 17 is held by the D-FF 21
for each area in the horizontal scanning direction.

The data output of the D-FF 21 is compared with ‘the data
output of the comparator 17 by the comparator 22. Then,

‘the counter 23 is enabled for any area for which the two
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the possibility of the above stated faulty operation by making a

di scrim nation between a novenent of the object and a novenent of the whole
i mage pl ane due to panning or, canera shake. For this purpose, the

enbodi nent uses data which is obtained relative to the conplex state of the
whol e i mage pl ane by neans of a D-FF 2 a conparator 22 and a ¢ounter 23.

Referring to Fi §ats owtpuss-show & difierrnce PetveengibeBd nhlikecthex
[ | which ri ti th [ i nt _char f .di vi_ded
aroa over to anGOREEm 20y the KOHNtRE A7) ER FARELKAAG 9 PAPSRNELEBA LN
h of th X.m.di.vi_ded c 17 _is_held b
The DFF 51 for "R arsed sVt IS othe REE LAGn R TR ab RN A poRR it a

output of the DR AL SLAMHLhM Il (81 angUhBHL OhnkNBoGRYRR 30T 17

by the conparator e counter 23 1s enabled for any area

whi ch the TWo - 525 thus NGNS ORI KE K158k 20EGnAE! ¥BeRalBeTy sLi ke

the counter 20, the counter 23 is recelving a clock signal which rises

every tinme the RuNAQY dalfHHIEEMRMN Fid CBRNERE bh0{ GRBnakRA8VBhabled .
anot her. The counter 23 is thus allowed to count the clock signal to have

its counted val by ithey STEIPEE I IRE cUtpardesri22i s Thabtednkyrt bs eueput
of e conparator 22. The counter 23 then eventually cones to produce a
signal S2. The svemiuaddy scandsino iprodvce havaigralaszor dfhg sdgnal
i nformati on on a difference between adjacent areas within one field inmage
pl ane represent iS?g ishea dunpd tebort whoiche | variesdaccording to information
&,’ on a difference between adjacent areas within one field
image plane representinly the complexity or cluttered
degree of the whole image plane and can be expressed

-as follows:

3 _ S2 = Zm, )E, | bij - bi(j-1) | -—— (2)
N\ | i=1 j=2 .

The signal S2 represents a total difference in the binary
information bij occurred among the divided areas of the
whole_image plane éhowing a difference of one area from
.another adjacently located on the left side thereof.

-The signal values S1 and S2 which are obtained
in the manner described above are computed by the control
circuit 25 of Fig. 5 according to the folloﬁing formula:

8 =81 /82 . ' -——— (3).
A value S which ultimately indicates changes taking place
in the image plane is obtained by this computation.

In other words, this value S is obtained‘by _

normalizing variations and differences occurring in the
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degree of the whole inmge plane'and'can be expressed as follows: [err]
[err] [err] The signal S2 represents a total difference in the binary
information bij occurred anong the divided areas of the whol e i nage pl ane
showi ng a difference of one area from anot her adjacently |ocated on the
| eft side thereof. The signal values S1 and S2 which are obtained in the
manner descr imageaipdanenbe tveeputddE farenie Coetds|withcthe 23udfteEegl 5
according to the following formula: [err] A value S which ultimtely
i ndi cat es chaegeeet aif rtheplimage plane i ndbhepetare; sthet emhod imenithiis
conputation. In other words, this value S is obtained by nornmalizing
vari ati ons am@p#tieahaldminating the, adversegeffectp e theane bet ween
different fields with the cluttered dggree_of'the_inage Elane. Therefore,
the enbodi medRGansEAMD degRes 9 YRETRELORR B8SRIEENEr FELPs30f t he |
I nconst ant degr of varigtions resulting from E'ffere ce betw%en fields
in the clutt TS Qﬁat‘ﬁ?é’ ié?f;téspl%fge{herh?gu geﬁﬁda F9hES9ET because:
A difference jn the deqree of the. li%; e ee of Ql e ,mage pl ane
causes a sal i 1c"haaﬁ1%gh|‘ann?he *v}‘a)rsﬁe 1§ev£ej%‘_g%%‘é§§§f hle’g‘tsl’g}’re\é@bl urAri ng
condi tion. WAEAS e tid Nid he Hdlired SOTORL I E8devbilat Bag¥RUB£S2nY Ch
- whole image plane causes a salient change: in the value
S1 even under the same blurring condition. Whereas, ]
with ‘the value S1 normalized with .the value S2 which -/
represents the clutteréd:degree of the ‘image plane enables
the automatic focusing device to detect always an actual
changes irrespective as to whether the image plane is
monbtonous or cluttered up. Therefdre._if the whole
image plane changes in the horizontal direction more
than one divided afea, the extent of the change is
expressed by a value which is more than 1.

Further, in case that only a part of the image
plane moves while the image plane as a whole is not
changing, the changing degree of the whole image plane

~ is small relative to the cluttered degree of the image
plane. In such a case, a relation of S1 < S2 probably
takes place to cause the value of S of Formu1a-(3) to
become less than 1. Therefore, the control circuit 25
is arranged to find whether the value $ exceeds 1 or

--is less than 1. If the value 1 is found to be .above 1,

~the automatic!focusing action is brought to a stop.

If it is found .to be less than 1, the automatic focusing
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represents the cluttered degree of the inmge plane enabl es the autonmatic
focusing device to detect always an actual changes irrespective as to
whet her the inage plane is nonotonous or cluttered up. Therefore, if the
whol e i mage pl ane changes in the horizontal direction nore than one divided
area, the extent of the change is expressed by a value which is nore than
1. Further, in aatdonhdls @illowedadd odntirue magkhps sacrangesenhi thushe

I mage plane as a whole is not changing, the changing degree of the whole
i mage plane i s effldctisledy wravente anyitfavbtydegtienofroncbesngecphand.
In such a case, a relation of S1 < S2 probably takes place to cause the
val ue of S of H&ynnanqxngtqrthxxﬁhp|mgxsm¢nﬁn9£ thecvhele cimage pdaneo
circuit 25 is arranged to find whether the value S exceeds 1 or is |less
than 1. |f thed®d f® ramexa ek be above 1, the automatic focusing
action is brought to a stq

| dt th 1, th
automatic focusing - 27.- n QQﬁﬁ%ﬂ#éa; r]Vﬁiﬁ?oségis?ﬁﬁgplﬁﬂ'éhg degree
rangerent s g1 s e P 2] bkt LR, LA B GRHRCY,
| bt th t t t f th
R ER i TR Rl ot e
values of the Digwfat-y rﬁ&%&?ﬁdfﬁbﬁ”&Lé”bﬁr%héai§E§££¥1§db&§§8&n€rSﬁéasThe

reason for this arrangenment: In an automatic focusin
- The reason for this arrangement: In an automatic focusing

k; device, . the video signal to be used for finding an
in-focus state is obtaired by horizontally scanning the
" image plane. Therefore, a signal component in the
vertical direction of the image p;ane is seldom used
for that purpose. A vertical or tilting movement of

the camera is thus regarded as unimportant and the degree

of a cluttered state in the vertical direction is also
considered to be not important.
- However, in accordance with this invention,
&#. occurrence of any slight vertical change can be adequately

coped with. In case where a component detecting'method.
corresponding to the method of detecting the edge of
an.image plane and a high frequency component in the
§ertical direction which is disclosed, for example, in
Japanese Patent publication No. SHO 62-38083 is employed,
the above stated tilting movement also must be taken
into consideration. In such a case, therefore, the

- embodiment -is capable of‘adeQuately-coping also wiFh

a vertical chénge by performing a computing process using
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device, the video signal to be used for finding an in-focus state is
obt ai ned by horizontally scanning the inmage plane. Therefore, a signal
conponent in the vertical direction of the image plane is sel domused for
that purpose. A vertical or tilting novenent of the canera is thus regarded
as uninportant and the degree of- a cluttered state in the vertical

di recti on i saavadtueoS3i feredetecidingtthevinary . inHoomationnoacthedance
with this invention, occurrence of any slight vertical change can be
adequat el y CUpe‘Gmmatlﬂy divigese afent a Tumpontue 32tcenihg eaxphessed
corresponding to the nmethod of detecting the edge of an inmage plane and a
hi gh frequenéy &oddewsit in.the vertical direction which is disclosed, for
exanpl e, in Japanese Patent publication No. - SHO 62-38083 is enpl oyed, the

.above stated tilting nmovenmenty nust be taken |nto consideration. in
such a case, therefore,.the Egb |s C adequat el y copi,ng al so
with a vertical changesgy pe or 3$¢hdﬁ o ess using - 2@ a
val ue S3 for detecting the b ar nfornatlon on the vertically divided

areas. The value S3 can be - expressed as follows: [err] [err] Further, the

enbodi nent descri bed i %uqrtth@}geq:hteo &%&%&%e P:{bé‘&t éhSr?- t| c

focusing action is to be broudht to a stop rmning the eness
to decide whether or not the automatic focusing action

..is to be brought to a stop by deterﬁining the largeness

‘or smallness of the value S of Formula (3) on the basis gJ

. of "1". However, this’basis does not have to be "1".
For example, the arraﬁgement may be changed to vary the
reference value according to changes in the angle of

vieﬁ such as changes in the zooming state of a zooming
lens or the like. It is also possible to vary the
reference value according to the number of divided areas
on the image plane. The invention thus allows design

- latitude as necessary,-

In the device arranged according to the
invention as described in_the foregoing, the luminance
level of each of a plufality of areas. set on the ‘image
sensing plane is expressed in a binary information wvalue.
Then, any movement or chanées taking place on the image
plane is detected by comparing the binary information
value of each area obtained for one field with the binary
information value of the same area obtained for another
field. 1In addition to that, an automatic focusing;action

'is arranged to be éqntrolled on the basis of a value =

- .

- 29 -



or small ness of the value S of Fornmula (3) on the basis of ."1". However,
this basis does not have to be "1". For exanple, the arrangenent nay be
changed to vary the reference value according to changes in the angle of

vi ew such as changes in the zoom ng state of a zoomng lens or the like. It
is al'so possible to vary the reference value according to the nunber of

di vi ded areas oRfbiddnedady mormaliming fkhahiresnlh_f athevde testgan| wiithude
as necessary. In_the. device arranged acconféggyto the invention as

described in t hdHoA&sHeRy oF Hhe e t®rokatheolmadp| Bianeey of
Val e, Then anHE HRASHIE AP SR T ASELCtnCe e PHESES Y chabPs |
detected by conpari t he Q{nar i nf.armation vqiue of _each aéeé obt ai ned
for one fiold wiifSRF 5 £hande\ ot S SHiads (Bl (he Sawa®d BY Bbr ai ned
f ther fi id 1,9 tyhat. tq ' ' '
arranged to be ASNTRTEDE HE M et TR £ OHSLRG, PRLLYE D
normalizing the defiitd sHakd orlHAMEdL bld pddes P USFelnt NensrebEer od

state of the inage plane. I's arrangenment enables t evice to accurately’

fipd whether a ghaRoe inbJdiertTREE tH M irS | PYtRouPVEERRy 2ErbBeea
whot'e i mage plane like in the case of canera shake or caused by a parti al

movenent ther eofby ik @i farerite tbetiwddit amdnoboRsls W6 tatstobethg amhget ed
by a difference between a nonotonous state of the inmage
plane and a cluttered up state thereof. 1In the case
&mf of the camera shake, the lens is prevented from coming
out of focus by bringing the focusing action to a stop.
In the event of a movement of the main object or the
like, the focusing action is allowed to be continued.

Therefore, when applied to a video camera or a like video

apparatus which is to be operated usually in a state of

. being held by hand, the embodiment advantageously prevents
a faulty operation which otherwise results from camera
shake, panning or the like.

&, - In accordance with the method employed by the

first embodiment described in the foregoing, information
on. each of the ‘divided areas obtained by dividing the
image sensing plane vertically by m and laterally by

n into an m X. n latice-like state is obtained in a binary
"value. The binary information value of each area obtained
for one :field is compared with that of the same area
obtained for another field to detect any movement taking
place between the two fields. The-tétal of such m?vements

is obtained for the whole image plane in the form of
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pl ane and a cluttered up state thereof. In the case of the canera shake,
the lens is prevented fromcom ng out of focus by bringing the focusing
action toa stop. In the event of a novenent of the main object or the like,
the focusing action is allowed to be continued. Therefore, when applied to
a video canera or a like video apparatus which is to be operated usually in
a state of bethg siddmhbydiand, Si.he Rnbckenenthadvattegsdudlsy npresdnized
faulty operation which otherwi se results from canera shake, panning or the
li ke. I n accoriiftimcanothdr tveluet$dvhigh ovepregenks fthesclutitediedent
described in the foregoing, information on each of the divided areas

obt ai ned by dlegxgeef hthe whple dragr) plame. veBYi §BABy BRemvadyd ateral ly
by ninto an mX n-latice-like state is obtained in a binary value. The

bi nary i nf or n¥t | bh ReFMRLFedHH A2 VbR Rctinich srPresendsi $h@npar ed

ith that of h bt ai d_f th ield to, detect .
ovorment t aki SETEPa BE RATEIIATIR Q1S SUBRIS TRYADS: M LhORt Be LRl crrent s
i bt ai df th | i | i the f f - 30 - th i |
Lo oA "o RS Qe Ty ISR PLENE doblSe BEMRE snde” prandS  ON2L

LTI S 59 S, IO UE A WP

value S1 is normalTzéd ITnto a va e degree of any

change of theyjnage BbadGeit [dOUnDEING1LE {R558pRYNENE thleliadnRd slegr ee of

the i mage plane. In'the event of canera shake™or panning which results
which represents a changing degree varies exactly in -

C

proportion to-the;degree of lateral movement of the image \J
plane without being affééted'by the cluttered degree

thereof. In cases where the object which occupies a

part'of the image plane moves alqne while the image plane
remains in repose as é whole, the value S1 which

represents a. change occurring  in the binary information

between different fields becomes small relative to the

value S2 which represents the cluttered degree of the

image plane. In that event, the normalized value $ also

becomes small. -
. “w’

The value S thus varies according to-whethef
the whole iﬁage plane is moving due to introduction of
hand vibrations to camera or panning or an object
occupying a part of the image plane is moving even if
.the degree of the former movement is equal to that of

- the latter. Therefore, camera shake or panning is
. detectable by utiiizing this difference in the value
s. -

. However, further studies have revealed that: the
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in the novenent of the whole inmage plane, the value S which represents a
changi ng degree varies exactly in proportion to the degree of |ateral
novenent of the inmage plane without being affected by the cluttered degree
thereof. In cases where the object which occupies a:part of the inage pl ane
noves al one while the image plane remains in repose as a whol e, the val ue
S1 which represRithod ddEibT @bovétha® b8enbiBahi itef MaRd iXybmpetyeen
different fields becones small relative to the value S2 which represents
the cluttered degireofindheovéimeet Pl air. othekh@brasgntthe hr thivd®idg@ibed
value S al so becones small. The value S thus varies accordi ng to whet her

t he whol e |nagaqﬂthaaforegndng)hhsabeemnfonddctoohavb thed folowimns to
camera or panning or an obj ect” occupying a part of the inmage plane is

novi ng even if pedblemy edlbfcase thatreannobieeft occupyialy o pantt of the

| atter. Therefore, camera shake or panning is detectable by utilizing this
difference i n HBAMIRAANE GONRS O MeYehEP 3t gdPas mEkenteddaldediglmt the
- 31 - nethod descri bed above has been found t.o have room for further

i npr ovenent . ra‘-ﬁ)’r% 3 RAFkIFOUNd c¥hirBedsi W°PH§°P6W§gd?|I'Nf has been
found to have t foll ow roblen1 I n case that_an object oc ing a
part’ of the .negé tneathele AT PLaRECLE b BAE BUCH KIAIF teked
agai nst a back%roundlne(ga|£hé¥g§§g§ogs t hus -

a relatively great degree.
The value S becomes too large even after-normalization
&3 of the value Sl wifh the value S2. As a result, the
movement of'fhe objéct{Bécomes hardly distinguishable
from a movement due to camera shake or panning. Further,
even in cases where the background is not monotonous,
if an object occupying a relatively large portion of the

image plane moves to a great extent at a high speed,

the value S also becoﬁes too large to permit an accurate

discrimination from camera shake or panning.

| ' Whereas, a second embodiment of this invention
g{f : is afranged to'solve the above stated problem. ‘The second

embodiment'is capable of accurately making a
discrimination between the movement of the camera and
that of an object occupying a portion of the image plane
without being affected by the monotoﬁy of the image plane
and the size of the portion of the image plane occupied '
by the object. To attain this capability, the second
embodiment is arranged-td'fihd changes occurring in the
image plahefby comparing the edge or contour of én'image

within one field image plane with that of another field
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all owi ng the whole image plane to be not nmuch cluttered, the value S1
increases to a relatively great degree. The value S becones too | arge even
after normalization of the value S1 with the value S2. As a result, the
novenent of the object beconmes hardly distinguishable froma novenent due
to canmera shake or panning. Further, even in cases where the background is
not nonot onoimagef pdanebjiastteadc afy ifigdine|atdviferencgeipoluminaaket he

i mge plane noves to a great extent at a high speed, the value S also
becones too Basdaibmtiomiaf dhexcimage okane beiveen chifferensnfieldsake or
panni ng. \Wereas, a second enbodi nent of this invention is_arranged to

sol ve the above st at ed B#®bl&emhonfe he GREUHhMeRAImeRt cinapl bleck
accurately ngﬁég% a discrim natjon _between the novenent of the canera and

that of an o Fecugt Fgd % for ti¥h ™€ HOTRRRR bl BAEL R eRokhose R

ff db h . af. t ' | dih [ f th t. f
the” T nage. bl EAG-ocr a5t cated SRace Hng (et d¥ercs Cofngrate) Sh e
Eecond enbodltg%ntde:}%ﬂrsr ad}ge‘ﬁiet“p J#é‘dom_sf&?ﬁ%ﬁé nﬂo.}fo%:gﬁg' mage plane
y conparing the €dge or contour of an |hage W thin one T1€ mage pl ane

ith that of el dqped2 1 lus b { nst fioding boone
w at o d@%‘&:%l tidrf mé%llustfé’@itlﬁé p’?'ﬂﬂﬁé"ﬁﬁe- 8to ltgﬂ%ﬁ%ferent\/

difference in ance distribution o et ween

fields. Fig. 18n3haus da@nffedMbrB10d Mt pidhrfp Pi PL&r dB 20R2BkoLBSEiGg 8.
t he sane conponent parts as those of Fi g. % are indicated by the sane
reference nugakduittdd a band-pass filter 5, a detection circuit
.”6, an A/D converter 24, a D/A cohverter 26, a 1éns driving ;;
motor 8, a éontrol_cirgﬂit 25 for.bontfolling the
- automatic focusing system, a low-pass filter 11, a
comparator 12, a counter 13, a comparator_l4, a shift
register 15, an adder 16, countefs 9fand ;0 and a
comparator 17. These component parts are arranged in
~ the same manner as in the case of the first embodiment.
This embodiment differs from the first
embodiment in the following point: In the case of the
first embodiment which is arranged as shown in Fig. 5,
the degree of movement of an image is detected by storing
within the memory 18 the binary,inﬁormation on every
one of m X n divided areas of one image plane; by
compariné.thq_binary'information_with_that of the image
__plane_of the preceding field;_and by obtainihg a total
value S1 Qf movements or changes taking place between
‘the two field image planes. Whereas, in the second
embodiment, the output of a_comparatqrizz i§ supplied

to the memory 18. Binary values of information on
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the details of themare omtted fromthe fol] ow ng description. The
illustration includes a photo taking lens 1, an i mge sensor 2, a
preanplifier 3, a processing circuit 4, a band-pass filter 5, a detection
circuit 6, an A/D converter 24; a DA converter 26, a. lens driving notor 8,
a control circuit 25 for controlling the automatic focusing system a

| ow pass filterdififefescsdbetwsend 2adfacetint areds, of eaNEnajdplahe a shift
regi ster 15, an adder 16, counters. 9 and 10 and a conparator 17. These
conponent part sobtained afged thetwholantmagenelaae ithrduygltadee cforiferatost
enbodi ment. This enbodi nent differs fromthe first enbodinment in the

foll owi ng poi nt17, |a PhEFc2teand the €omparstbudil@earestihts istarednied as
shown in Fig. 5, the degree of nmovement of an inmage is detected by storing
wi t hi n the nenotle 1Bemoxybidar yThenoer thei valveseedr @idiferdgneex be tivednled
areas of one image plane; by conparing the binary information with that of
the i mage pl are2dia¢pRt prERRS| PRy Fhe| ﬂ?rﬁﬁﬂtbﬁlﬁﬁ@ailﬁ\aﬂ& PLraneaxm| ue S1

f : h takj I be h field i - pl :
Uer eas, 1 t hSBGRER REBhI Fafi VaTHESAFRRPdoR e tRGBEARY S | A
sgggjied to the qgnnr% 18. Pinargivalgﬁg;of Lﬁfornagjon qﬂ - 33 -

di fTerences bet Vel a }ac’éﬁ? ST EAL0F |Wﬁ§é‘ SI gﬁg SHt AP YT he
whol e i I - t . 7 FE t t
22 are thus ot oradot FebRea EofPRE ShRlit prd e bombaifdys CITRET 2 "

bet ween

\_

The above stated process of obtaining a
difference value between divided areas on the image plane
means detection of any part that changes from "1" to
"0" or from "O" to "1" on the image plane and an action
of comparing the edge parts or contours of an image
obtained on the current field image plane and a previous
field image plane. Therefore, even in cases where the
object moves to a great extent against a monotonous
background or where the change in the binary information
'én the whole area of the image plane become large due to
&;‘ a larée size of the object, the second embodiment is
capable of extracting and comparing only the contours of
the object appeared on the different field image planes
with each other. Therefore, the adverse effécts of errors
in the detected movement obtained on the basis of the area
or size of the object can be minimized. Any movement of
the object, therefore, can be accurately detected without
enlarging the error by making the value of S1' unneces-
"sarily large. This poiﬁt'is described in detail below:

The binary'information value bij for évery'one
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adj acent areas on'the current field image plane are conpared with the

val ues stored at the nenory 18. A value Sl1' representing the noving degree
of an image is obtained fromthe result of the conparison. The above stated
process of obtaining a difference val ue between divided areas on the inmage
pl ane neans detection of any part that changes from"1" to "0" or from"Q"
to "1" on theoEnkbhe pl Xna. divideadaeregs i omdiiedgindge qlpngaiss or
contours of an inmage obtained on the current field inmage plane and a

previ ous fielaeiﬁag§ $hgn8-Fihedefigy &n aRapnt quResRNding Hee Apect noves
to a great extent against a. mgnotonous background or where the change in
the binary in%BF&&P’ ﬁ1§H fR¥IGRE @r8fca JP PR ASHPhetDre Targe

d I ' f.-th bj . th d enbod] [ bl
extract| ng. anBeESATIRt §Ro Ry PRELZGHIAT &S G ARt A8 on! 4 he
different fi ekgohnmq_[cﬁgqﬁgtsg%égyqul%()%q;g.ombq{ Cefjé)éhe,%%et% adver se

effects of errors in novene tai ned on t e%ﬁs of the

area of size ghebliRed] ChoC Binkey ikl tRiks AN IHUIC O 14 o ) ect

t herefore, can be accurately ut  enlargi ng the error by making

the value of $br 4peeGe®a 33 'bbmf)h%aebyw Tpdtator cbe‘gyi_é?da i)t?ix?ﬁf:e?im' o/

bel ow. The binary.!nfornatlpn value bij “for every one - .
n. di vi ded ar eaffarmatiohhaliiagEor an® therelrbdiddtds Fm 2hd N an anount

corresponding to one hotizontally divided area. This holding action is
horizontal direction. More specifically, the '

- comparator 22 is arranged to prdduce a difference value ‘w
cij between areas laterélly adjacent to.each other among

the divided areas as shown in Fig. 6. In the binary

- difference value cij, the symbol i represents any of

l, 2, --- and m, while the symbol j represents 1, 2,

--- and n~-l as applicable. The difference value cij -
can be expressed as follows: it
cij = | bi(j+1) - bij | = —---- (5)

The horizontal difference values cij of the
binary information bij on each of the diyi¢ed_areas are ;;

stored'in aniamqunt-covering one_image plape by the memofy
 18. The stored difference values are read out after
the lapse of,a.pe:iod of one or several fields. Then,
a:comparato:.19 compares each of the stored values with
the_binary.information differen¢e value of each applicable
area of the current field image plane. The comparator 19
- produces a_low levelzoutput,when_the stored_binary
informafion difference value between adjacent areas stored:

in the memory. differs:from the binary information
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performed on the horizontal scanning line L (see Fig. 7) fromwhich the

bi nary informati on on each area is obtained. The binary informatiaon val ue
which is held f or one area is conpared by a conparator 22 with a binary

i nformati on value for another area |ocated in the horizontal direction.
More specifically, the conparator 22 is arranged to produce a difference

val ue cij betwepirpEpfce 3481at! Yerdhban dalar R Ml o ANPRE  Etherdhyi ded
areas as shown in Fig. 6. 1In the binary difference value cij, the synbol i

represents any pfeid.2, The- 18wd18vedhicurphite iy Nt dorigr&£668t $9 lbrings- -
and n-1 as applicable. The difference value cij can be expressed as
follows: [err] dheotintéropbaintdof &ar enabled 3t o ttiee btback input
information bij on each of the divided areas are stored in an anount
covering one inbgemphaheobythbecramtey 2O iEheppliaell ali¢iecknsignalues are
read out after the |l apse of a period of one or several fields. Then, a
conpar at or 19 cehpeherxisashoncet forseyeay waeuaf iheh dieidedapyeas.
information difference value of each applicable area of the.current field

i mge plane. THeeceapataro?01dsptbyscarrangsd It havritbts GPentedevadyeed
bipary information difference val ue between adjacent areas stored in the
metory differs iReReRpBteANRYyPLAFKEAroREeas only Jhen the co¥iPuL

bet ween adj acent _areas of the current, field. The Jow ] eve] _output o e
conparator119 b?fnﬁge comparator 1% is at a low evei. Afterpcompiekgon

_of'oﬁe field, the output of the counter 20 becomes a

~ total difference obtained from blocks (areas) between
the binary informationféifference value cij' of-a field
immediately preceding the current field and the binary
information difference value cij of the current field.
Assuming that the output of the counter 20 is S81°', the
Y value S1 can be expressed_as follows:
m n-1
s1' = 2, 2, | cij - cij’ | ——— (6)
i=1 j=1
&#. " This value_Slf.varies with the degree of changes taking

‘place in the image plane. In other words, it varies in
" proportion to the degree of camera vibrations.

Another counter 23 is arrange@ to have its
count incremented only when the output of the comparator
22 is at a low level by the clock signal'which is applie&
thereto in the same manner as the counter 20. Therefore,
when one field comes to an end, the output of the counter
22 becomes a.total of all the binary information

difference values obtained for the current field.
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a counter 20 into an enabled state. To the clock input termnal of the
counter 20 is applied a clock signal which rises once for every one of the
di vi ded areas. The counter 20 is thus arranged to have its counted val ue -

i ncremented by bl ocks (or areas) only when the output of the conmparator 19
Is at a low level. After conpletion of one fiéld, the output of the counter
bet ween t he

20 becones a.total. difference.obtained from bl ocks (areas)
bi nary i nf or nesming f EhakcEhe apuEPEL| ofothg roEndern?sdiist &3/ prieedi ng

the current. field and the binaréeinf rmati_on_difference val ue cij

current fiel d.OpERYH 3Rt P&t ©¥R

S1 can be expressed as follows: [err] [err] . -

vi brations. Another counter 23 ang

plane. In other words, i zya;igggiggﬁrgggrtion to the degree of c
1Ly §E

d to have its count incr

of the

giegudSofoltevsSsunter 20 is S1', the val ue

(6) [err]

This value S1' varies with the gleghege of changes taking place in the i mage

ra
nt ed

only when the output of the conparator 22 is at-a low |level by the clock
signal which is applied thereto in the same manner as the counter 20.

Therefore, whephongaihé€! €2 CPEBSesEneY, €Nkl BE RUEPEhSAl SFNGHO WALt 22
beconmes a total of all the binary information difference val ues obtail ned
for the currerdmbo@iflent, 36he clufteraingeghele bife towel Awiage Piahe wnd er

is S2', the

is identical with the value of Formula (2).

The outputs S1' and S2' which are obtained

"in the above stated manner are supplied to the control

2

"circuit 25. Then, the‘control circuit 25 performs a

‘computing operation on them to obtain a value S', which

represents the ultimate degree of changes taking place
in the image plane and can be expressed as follows:
s1°

S' = ——
s2° - (8)

The value S' which is obtained in the above

' stafed'manner is a value obtained by normalizing, with

the cluttered degree of image plane, a change which is

found to have occurred at the edge part of an image of
one field image plane from the same image of another

field image plane. The value S*', therefore, represents

“a normalized amount of change taking place in the image-

plane and is obtained without being affected by a degree

of changes resulting from a cluttered state of the image

plane. ' This is the same advantage as that of the first

embodiment. In other words, the value S1' would greatly

-
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out put can be expressed as follows: [err] [err] (7)
[err] The value S2 represents, like in the case of the first enbodi nent,
the cluttered degree of the image plane and is identical with the val ue of
Forrmula (2). The outputs S1' ‘and S2' which are obtained in the above stated
manner are supplied to the control circuit 25. Then, the control circuit 25

performs a conpgliuggiuarel, atin@erothkhesineo bAkirdiihg doildiEt fon, WAE€Brding
represents the ultimte degree of changes taking place in the inmage plane
and can be expr eéssedrdationlsovm the' clettlered degree of the image of--

(8) [err] The value S which is obtained in the above stated manner is a
val ue obt ai ned bhenwhodlei image pilehet heWhlerelas edklve@hovefstabed pl ane, a
change which is found to have occurred at the edge part of an imge of one
field i mage pl anermaddiealtdogamd thmihe cllubtenesd degrer iSAlcohl tihhe. imhge
value S', therefore, represents a nornualized anount of change: taking place
in the i mge pl Rk@ngngnablgs: shaegmppaimen thdion pagurately bge%ﬁqég@@b:rof
changes resulting froma cluttered state of the inage plane. This is the
same advant age 88 Bfidads chppoe; p thgpdMagentirrespehikye (@8 gko whetberue -

14 I r ly - .37 -
S \«MDU dg eatt%e i%age plane is monotonous or cluttered up. The degree

of éhange thus detected becomes 1arger_than'“1* in case
thét the whole image piane éoﬁes to horizontally change
fo an extent exceeding one laterally divided area thereof.
The most sali@ht féature of the seéond
embodiﬁent is as follows: Even in cases where the
background of the image plane is_monotonous and an object
occupying a pdrtion of the image plane makes a quick
'motion, the value S1°' rehains.almost unvarying without
being affected by the size of the 6bject or the extent
of its movement, because: In accordance with Formula (8),
 the degréé of change in the object's image is oStained
\ | thrdugh the horizontal difference value.betweeh binary
'infofhafion.ﬁalues, i.e. values of information on the
contoﬁr_parf of the imagé. The detected value does ndt
much flucfuate accofding'to the state 6f the object,
so-that the.acéuracy of detection can be prevented from
1§wering. The value S1' also little fluctuates in cases
where . an 6bje¢t‘s image.which occupies a large portion
of-tﬁe image plane comes to quickly move to a large
extent. | '

The control circuit 25 is arranged to make a
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fluctuate, under the sanme blurring condition, according to variations in
the cluttered degree of the i nage of the whol e i mage pl ane. \Wereas, the
above stated nornmalization with the cluttered degree S2' of the inmage plane
enabl es the enbodi nent. to accurately detect only an actual change of the

| mage irrespect.i ve. . t | . [ 0 WQr o tered
up. The degr eglosfcerc. ar%%%sg%%{%%?e%ggggné@gﬁgr Sgpgﬁ htggﬁ%%i %n J%Aaa £ t hat
the whole im QQQ§'- rig@nt e (2@ W=T\ i ng
one laterally |d\ﬁ ed %r ea _?%g.rggf #ﬁ%h%ﬁlﬁgét .ﬁggpigeﬁ%‘af Ee’:glteure o?net e%ggcond
embodi nent i s fafe WHdRSimdyEpldné 368 StHBEDEs i Beolkaghar QdNtheOls 't.he dypge

pl ane i s nonot onous and an object- occupying a portion of.the i mge pl ane
makes a qui ck gl divcwdt UBS Slheh€88hBEodENRAE WOtIMAILIE Woldueut being
affected by the size of .the object or the extent of its novenent, because:

| n accor dance afijus thaignaét {6 , acberdigyre. of ThBaggatirblt ie Phirddirmed Mage
I s obtained through the horizontal difference val ue between binary

i nformati on vdnudhe isame veanmer ods i ahothet ceseopnft thec ditrstr eivoid inferithe.

i mage. The detected val ue does not "nmuch fluctuate according to the state of
the object, so that the Mexerspgchbfigaliyti thecwhobe-pmagerpdéanter om U
| owering.” The value S1" also little fluctuates_in cases where an object's
i mage whi ch oEfRENG degrre Bt i 4% 8F fhemphdg¥agmgndnc sasest whedieck! y

nove to a |ar%5 extent.. The control cigrcuit 25 i's %rrgnged to make a - 38 -
n object's image occupying a part of the image plane

moves alone while the image plane.as”a whole remains ;;
‘unchanged. Then, sincg‘ihe clutfered degfee of the image
plane remains.unchangéd; the value S' of Formula (8)
is smail. | | |

.in the evént of camera Qhake which caﬁses the
wholé image plane t6 move, the.§alué st repre#enting
the changing dégree of the whole imagé plane inéreases. S
This causes the value S' of Formula (8) to ihcrease.

. | Theréfore, the vélue S' is compared with a
preset givén value Sr. .The control circuiﬁ.ZS considers
anj change occurred in the imége plane to be.a movement
6f the.wholé image plane due to camera shake.or_banning
if the vaiue s' ié found to be not less thén fhe given
value Sr; and to be a solo.movgﬁent of the object if
the value S' is found lés§ thanuthe given value Sr.

The controi bircuit 25 brihgs tﬁe automatic focusing
action to a stop by caﬁsihg the_motor_a to come to a
Stop'in fhe case tﬁat the value S°' ié.not iéss fhan the

:

~given value Sr and ailows the automatic focusing actien
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di scrim nation between the novenent of an object's inmage occupying a part
of the inmage plane and the novenent of the whole inmge plane on the basis
of the value S. The control circuit- 25 then controls the automatic focus
adjusting action accordingly. The control is performed in the sanme manner
as in the case of the first ‘enbodi nent. Mre specifically, the _

whol e-i nage- pl abe comtinweg ifgtke Biluei §'atisalessl thanl the vadasesmher e
an object's inmage occupying a part of the inmage plane noves al one while the
i mage pl ane as a whol e r efai bheuseaangegmbodlimentsi ride Madus (B2 'erdtictegr ee
of the inmage plane remains unchanged, the value S of Fornula (8) is small.
In the event ofrepresentsaklee plekteradedegreenedl chendgags Mane imve,

t he val ue S1' representiﬁg t he changin% degree of the whol e ina%ghplang
i ncreases. Thi Oki@ired(B¥ perfieraing: ths, %@fnga(rg.)ngt GO e thahhas i e,
the value S is gonpat with a, preset. given value Sr.. The control circuit
25 consi ders aﬁ?fcﬂaaﬁggﬁfﬁﬁ??eﬁgiﬁﬁ?hegPﬁﬁgelﬂﬁgﬁ@aﬁ&oﬁe % SRR the
whol e -i mage pl ane. due_to capera, shake.or nRing i f t value S' .is found
to be not |ess %b%htﬂ’éegfc'ﬁg%r%iiﬁeaép?cgﬁg {%8 %@c%' sot)ﬁ S Sriov rﬁheofe‘fef{ét
ob{ect if the v fﬂgp s.kh lsyen syal el q_%p%
circuit 25 briﬁggufﬁgiﬁtg%na.|%b%§§ug%nggg% ?b%l¥% §£5f§% ?%sgégging {é@g
motor 8 Lo COMEoLOpfe S PR | Nt NEs CBSACLATALIRC tEALR Tines PP IdIan
t he -.gi ven value Sr and allows the automatic focusing action - 39 -

of the first embodiment a difference value dij (wherein

s i represents any of 1, 2, --- and m-1, and j represents

any of 1, 2, --- and n}AGetween the binary information

values of vertically adjacent areas. Referring again

to the illustration of the image sensing plane of Fig. 6,

the second embodiment can be arranged to cope also with

a vertical change (tilting) through a computing operation

performed in accordance with the following formulas:
o oodij = | b(i+l)j - vij | 0 —mmee- (9)
o m-1 n : . ' '
svi= 2, 2 | @ij - @ij’ | ---m- (10)
i=1 j=]_ .
m-1 n
Sv2 = dij . . ———- (11)
i=1 =1
Svl ‘ '
s —_— -——- (12
SV = 5% (12)

- (wherein dij' represents the value of dij obtained
for a field immediately preceding the current field.)

In other words, the value Sv is obtained by~
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to continue if the value.S is less than the value Sr. In the second

enbodi nent, the value S2' whi-ch represents the cluttered degree of the

i mage plane is obtained by perform ng the conparing action on the basis of
a difference in the binary informati on between areas which are laterally
adj acent to each other. In the event of vertical novenent of canera like in

of the first ASARAFHERES aEhrYER 2YTFRAER %?m%s%ét‘ésecﬁeeﬁfe&'%é 5 e
1, 2, --- and néﬂang dthkiﬁ? é ?Esl n¥h8fv£rtacal df?g%f% Qe

blnary I nformation | ues o Ically adj acent areas errlng agaln to

the "'UStratb&ﬂuéfs%ﬂewhﬂéﬂﬁréﬁﬁé§83t9|%ﬁ% ehufEitered d @g% ?
enbodi ment can be arranged to cope also wth a verti cal ange (tilting)

through a conpgh Qgpﬂﬁﬁé@tlQHePSﬁE?ﬁlﬁe‘ﬂth BBLALHBAC § sWiddmgdied Qbi € ng
formulas: [err] ?err] [err] i=1j=1 [err] [err] [err] [err] (wherein dij'

represents the gaver péfdrgnobteahad Serf.a fThehd thenedilaitdve Nargshegst he
current field.) In other words, the value Sv is obtained by - 40 -
or smallness of the value Sv thus determined enables -
the embodiment to make a discrimination between a movement \4
of an object's image occupying a part of the image plane
(the value Svl is small and Sv is less than Sr') and
a movement of the whole image plane due to camera shake
(the value SVv2 is small!;nd SV is not less than.Sr').
Further, in this instance, the given value Sr' does not
have to be an absolutely fixed value but may be arranged
to be a reference value which is variable, for example,
according to changes taking place in the angle of view _;;)
such as the dhanges'taking place in the zooming process
of a zoom lens. Further, the number of the divided areas
of the image plane may be changed as desifed in designing
the embodiment. . Q;
The second embodiment of this invention as
- mentioned in the foregoing is capable of accomplishing
accurate detection, being little-affected by the size,
moving extent. and moving speéd-of the object, by virtue
of the arrangement thereof to-éoﬁpare-the contour part
of an image appearing on one field image plane with that
of the same image appearing on another field image plane.
 In the foregoing, the first and second

embodiments have been described as arranged to control
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normal i zi ng the value Svl which represents the degree of a change taking
place in the vertical direction with the value Sv2 which represents the
cluttered degree of the inmage plane. The output thus obtained is conpared
with a given reference value Sr'. Then the relative |argeness or small ness
of the value Sv thus determ ned enables the enbodlnent to make a

di scrimnation betme

% t occu art of

t he i mage pl ane ?t?@fé%?ﬁécSgchélgﬁB%thﬁé gyﬂ “qrﬁﬁf%#ageaﬁgaﬁe
novenent of the;wnp u ak$y vaku Ve |
small and Sv is no? ﬁesgﬁgﬁgggg 9 Eﬁr%ﬁgyﬂawﬁéihs |éé$§ncék ?ﬂg é?ééﬁ

I Sr' d t b d
o be a referercs SAPUERATC f?@l@???aﬁf'wr‘ eih B Ehe b RlahEe 140097
changes taking @faé&ch”thEhénakelaédVb%@&%WﬂthS&?Qmﬂ&ﬁﬂﬁ%& taking pl ace
in the zooning process of a zoomiens. Further, thé nunber of -the divided

areas of the i n@9€cpinifati¥nbBeehaaged a.&vea@dte%ﬁ NEKES HBL & dcdhiéra
enbodi ment. The second enbodi nent of this invention as nmentioned in the

foregoing is capadl eootamecanphakbi og paawisige abel e trhavemdaet Ngf | thel e .
affected by the size, noving extent and noving speed of the object, by

ue of the ambmagtnent thereof to conpare the contour part of an inage
appearlng on one field inmage plane with that of the sanme inmge appearing on
another field inmage planeA thirdeembpddoend athethe rinvemtiigecéadprovided

enbodi ments have_been descri bed as arranged to control - 41 -
‘ with an image movement detecting means for detecting a
A

movement of the object to be photographed.' A distance
measuring frame, or a féeus detecting zone, is arranged
to trace the moving object to keep the camera in focus
on the object. Fig. 9 shows the arrangement of the third
embodiment in a block diagram. The arrangement for
k/, detecting the image movement is identical with that of
the first embodiment shown in Fig. 5. In Fig. 9, the same
‘component parts as those of Fig. 5 are indicated by the
same reference numerals and the details of them are
&,' omitted from the following description:
--Referring to Fig. 9, a gate circuit 9 is
interposed in between the preamplifier 3 and the band-pass
- filter 5. With a video signal produced from the image
sensor 2 via the preamplifier 3, a portion of the video
signal which correspondS'to a predetermined zone of the .
image sensing plane.of the image sensor is alone allowed
to pass through the gate circuit 9. A distance measuring
.frame, i.e. a focus detecting zone, is thus set on the:

image sensing plane by means of this gate circuit 9.
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an automatic focusing action by dividing an inmage plane into m X n areas;
by detecting any novenent of the imge on the basis of binary information
on the lum nance | evel of each of the divided areas; and by naking a

di scrim nati on between a novenent of the whole camera due to camera shake
or panning and a novenent of the object. A third enbodi nent of the

l.nvention is provided with an i e novenent _detecti ans for detecting
a movenent of te PHiedEiTPbe r&%@?aﬁﬂgd@ﬂss&mﬁgé%sm%% ane, or

f d i | ' ' ~th R ' . k h
Camera i n f ot ehEtoh; SRFERPPT o Rh8CSonstel, igtndh o thea s o

Thodi . . h . far ¢ .
movenent | s (AT STot RFEE And WoREESTIPERE, qall, EIXERLCS b aiEOS, |
Fig. 9, the %@é@i@é@oﬁ?ﬁﬂﬁéﬁ' {Snasn! PR&E B(I'Eggde'r@'e.GaH&dbgétﬂQmW the
same reference nuneral s and the %etalls o? tﬁe aré omtted fromthe

foll owi ng desgfifliopjeselferimdge! 0 The. dfstansa! fetsuinly $riame Nt er posed
in between the preanplifier 3 and the band-pass filter 5. Wth a video

si gnal producssh £ g pdiei t I cos eth@r inlageaskehe ipge plahlef ii& cdntadiAdd on
of the video signal which corresponds to a predeterm ned zone of the inmage
sensi ng pl anetlofoudie theagmosensbrover atbaegakéoedtcudtpass Fiioqudd t he gaf‘éa
circuit 9. A distance neasuring frame, i.e. a focus detecting zone, is thus
set on the irshpwsetlsé ndiptamee byeasaningf frhime d£ocusi dediecting zone)
set on the image sensing plane. | .
~ The control circuit 27 receives the output of ~
the comparator 19 whichtéompares the value of the binary
information on each of the m X n divided areas of the
.image sensing plane obtained for a current field with
that of the image sensing plane obtained for a preceding
field; and signals produced from the counter 9 which is _:;J
provided for generating horizontal addresses of the m
X n areas and the counter 10 which is provided for
generating vertical addresseslof the m X n areas. A
memory included in the control circuit 27 is arranged to o/
store some information (

Xp.YP
occurrence or non-occurrence of a movement in each of

that indicates the

the m X n areas on the image sensing plane and ‘a position

at which the movement is detected. The control circuit

27 detects a:movement occurring range, the size thereoff
- -etc. of the image sensing plane from the output of the

comparator 19 and the position information thereof.

‘The circuit 27 then sets the positioﬁ of the distance

measuring frame (focus détecting zone) according to the
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- 42 - The gate circuit 9 opens and cl oses under the control of a
control circuit 27. The control circuit 27 includes a m croconputer and
controls the gate circuit 9 on the basis of information on the noving
degree and position of an object's image. The di stance neasuring frane
setting position on the inmage sensing plane is controlled through the
control over theegpale efrdatécPiofig. 10 shows the distance neasuring frane
(focus detecting zone) set on the inmage sensing plane. The control circuit
27 receives the output of Ihhtheompaeabdr al¥ideicc lcareymandsicheis adesighedhe
bi nary information on each of the m X n divided areas of the inmage sensing
pl ane obt ai ned f@r takingeatméridn pichureat aoMmovementndges womnsidepeédnto
obtained for a preceding field;, and signals produced fromthe counter 9
which is provi ecesrm@ehdyainng RérﬁzgﬁN&PQaG@@9§§§§Qﬁ khden X n areas
and the counter 10 which is provided for generating vertical addresses of
the m X n ar eaPhtograrhednc| Thedthirthemboadmen teilseuittherefarey ranged to
store sone information [ﬁér% %hag %ﬁdicates the q currque or ,
non- occur rence U A98YehRnleFRCEatReoMOVARIMPRSH T300, O Fhd LRIRGE -
sepsing plane and a position at I ch the movenent s .detected., .The control
ol 57 det A < TnRES b ERReRE (AP ERRy IRaN PR SEnang S5 AR the mOVEpS
the i mage sensing. e, f u t _of . C rat

S8Ry, 28TLERInOCERY, pBas P IBRC AR Y JF Y dlifrance

posi tion informa e“circuft en sets e position O
distqnce measuring frame or focus detecting. zone. Further details
o ' of the operation of the third embodiment are as described
below: e
As mentioned in the foregoing description of
‘the first embodiment shown in Fig. 5, the binary
information bij on each of the divided areas which is
- produced from the comparator 17 is stored one after
~ another in the memory 18 of m X n bits cover?ng one field.
" The stored_ihformation‘iS'read out after the lapse of
one or several fielé'periods. The read'out-information
U o on each area is then compared with_information on the

same area obtained for a current field. The.result of
comparison is supplied to the control circuit 27. Then,
the address of any area for which the data (or
information),read out from the memory 18 differs from

the corresponding data obtained for the current field

is stored. If the camera is not moving, the area having
different data can be bonsidered to indicate the presence
of a moving objeét's image which is causinglé chaqge

- in the luminance level of . the area_of the moving image
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measuring frame (focUs detecting zone) according to the - 43 -

detection. In the case of a video canera which is designed for taking a

notion pictur
the object to
to detect the
means and to
t he di stance
t he operation

e, a novenent is considered to occur nostly in a part having

result of;

be photographed. The third embodinent is, therefore, arranged

nmovi ng position of the object by i mage novenent detecti
epathet Amagsy iPdgneojandt exenddalshy iy qkmm

measuring frame or focus detectjng zone Further details

igf orme tany é"rﬂﬂﬁﬁ neite RSy i Hee #Eeavhaydngent i oned

ng

R sini theahdngrye of

of

he f d f, first F
bi nary i nf of nARESREBAE ATARY, TECE Chan X m#wﬁeﬁﬁ?:&é‘mége,@e@sﬂom
17 t ft, th 18 of
rsxebie.séa%al%%r%e ed 19 Bhecih B ThiRhcof 4rPaYiPEe | apse

the conparato
bits covering
of one or sev
t hen conpared
field. The re
Then, the add

Swﬁt ct'%l ré %q,s th ar %ng’l%l't informati on on each area i s

areda obtained for a current

sul t of COMéz%%}r S \ﬂj%ﬁiéeﬁ%%ﬂ‘%@@é 8|f8£r95&<1n Tthe .

I nf or. W I on on

ress of any ar a (or ormat i

from the memopyci@rdl ideerss nforvqmgt o ety W”%ﬂﬂl@té‘ 901 P4 Negdmb ok, t he

current field
di fferent dat

is stored. If the canéra is not noving, the area haviing
8sCgelaent WA Fad takinyliL F 1N IFOFLECE Any moving

part within an image plane, therefore, may be considered -

to represent an object to be photographed. The above

stated distance measuriﬁb frame which is provided for the

purpose of designating an in-focus state obtaining zone

is

preferably set in a position to include the moving object.

In case that only one area comes to have
different binary information values for the two fields
used for comparison, the distance measuring frame is

set with this specific area set in the middle part

.thereof. However, in the event of a plurality of such

areas, the center axﬂy of a part including all of these
areas is obtained from the following formula with the

positipns_bf these areas assumed to be axl y1°’ dxz

. y2°
---and @ (1L <P <mn):
=1 1
= = xk; =52 Yk ---- (13)
P k=1 P k=1 |

~ The centerlax y thus obtained is set in the middle part

of the distance'méasuring frame (focus detecting zone).

In accordance with the above_stated concept;
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of a noving object's image which is causing a change in the |um nance |evel
of the area of the noving i mage - 44 - on the image plane and eventually
a change in the binary information. Hence, the position of the area having
different binary information values for different fields nay be considered
to indicate the position of a noving object's image on the inmage pl ane.
General ly, a vigeRt£8IEEArktai¥S2d ton thdiskH GRS IaH @] t 29 TRYI Rdvabi ect
and, unlike a still camera, is seldomused for taking a still picture. Any
noving part witthe disitange peasarinke e sdB Yot NEhal§s deh8ing
represent an object to be photographed. The above stated distance

measuri ng franepdAnhehinsspchvadposfidicnhahatr foesooneds ddse grehteg 6f the

i n-focus state obtaining zone is preferably set in a position to include

t he novi ng obj emovementasof ahmovdnigy odvjecdr'sa im@ges. t 0 have different
binary information values for the two fields used for conparison, the

di stance neasuring frame Thesedizei off tthies ddsd@Ende neasuring | firame mayd| e
part thereof. However, in the event of a plurality of such areas, the
center - ofP@ pEFENPRE| §Qi R ¥Arigblehagcording (ke dthe i fequsednstate -

fogllowng formula with-the positions of these areas assuned to_be [err] ---
aﬂﬁ/[err] P in a manner [QFFFlféﬁﬂ in the Japanese Laid-Open Patent

Application No. SHO 61-18271 mentioned in the fofegoing.

- However, in cases where a plurality of areas have varying
Nt binary information vaiues fof the fields compared, the

size of the distance mégsuring frame can be set to include

the range of movements by obtaining maximum and minimum

values Xma and Xmi of x1, x2, -- and xp and maximum

X X

and minimum values Yma and Ymin of yl, y2, ~-- and yp

X

among-the positions of these areas axlvyl' axz,y2'

\;
and : and by horizontally and vertically adjustin
N Y Y y adj g
the size of the distance measuring frame to the following:
Xpax ~ *min’ 3™ Ypax = Ypin T (14)
\M! : The series of computing operations mentioned

in the fbregoing are perférmed in accordanée wifh a stored
program by the microcomputer disposed within the control
circuit 27. Then, in accordance with the result of the
_computing operation, the control circuit 27 supplies

a gate control signal to the gate circuit 9 for alloﬁing
only a portion of the video signal which is within the
distance measuring frame to pass through the gate circuit
. and- to be supplied to fhé band-pass filter 5.

L

The foregoing description of operation is of
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The center [err] thus obtained is set in the mddle part of the distance
measuring frame (focus detecting zone). In accordance with the above stated
concept; the - 45 - control circuit 27 controls the gate circuit 9 to
have the di stance neasuring frane set on the i nage sensing plane in such a
position that becones the center of the novenent of a noving object's

i mage. The SI Ofy g;w?%f@neﬁayﬁeﬁgre&qe&a% @éebﬁna g%%%dv}lg: ‘ihe

vari abl e accor |ng t ocused state - 1n.a nan scl osé

Japanese Lai d{&xa{y RAEFE té@PbE CROVEA. NOHo‘SE'OeE*l H8e/ L iARA! AR rié he

foregoi ng. However, in cases where a plurality of areas have varyi ng binary

i nf or mati on vajgres fopetdted L8h 08 SOAPEr8€, bRAgShe2dOby! handi.St aeh,
measuring frame can be set -to include the range of nmovenents by obtalnlng

maxi mum and nmhdEf@IBhEke cbend@s rtoabd fatkbdateeno] thed cameaal N mum and
m ni mum val ues [err] and [err] of[err]-- and yp anong the positions of
.these areas [sar¢d anchse, the whwlléyihagezphbaakl mowed ter catslel ythad) usti ng
the size of the distance neasuring-frame to the foll ow ng: max [err]
and[err] (14) Hinary i bsfofmabhout émganpareai whichecoreeegpondst te for egoi ng
are perfornmed in accordance with a stored program by the m croconputer

di sposed wi t histationvny rebiect ceoeld7algaeqomen tocvarsyanddkegi ttie tﬁ;‘e@uw
of the conputi operation, the control circuit 27 supplies a gate control
Si gnal to the Qfgtfb ’E‘?‘f%‘tﬂtdi%F-a‘f’hﬁw Ryo flelds are compared. In

that instance, the dlstance measurlng frame would be
incorrectly set. To-solve this problem, an automatic
focusing action and an?gﬁject_following action must be
controlled by making a discrimination between a movement
of the whole image plane due to camera shake or panning
and a movement of an object's image.
As mentioned in fhe'foregoing description of
the first embodiment shown in Fig. 5, the counter
20 produces the value S1 of Formula (1) which represents
~"a degree of a éhange taking place on the image sensing
plane, i.e. a totél movement of the image piane. The . ;)
counter 23 produces the value S2 of Formula {2) which
represents the cluttered degree of the image plane and
is used for normalizing the value S1 which is the moving
degree of the imagg'plane.' These values S1 and S2 are
supplied to the control circuit 27. The control circuit
-27 computes and obtains an image plaﬁe changing degree
S in accordance with Formula (3) by normalizing the value
S1 with the value S2 which shows the cluttered degree

of the image plane. When the whole image plane changes
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only a portion of the video signal which is within the distance nmeasuring
frame to pass through the gate circuit and to be supplied to the band-pass
filter 5. * The foregoing description of operation is on - 46 - - the
assunption that the canmera i s kept in repose w thout.being vibrated or
moved. However, the video canera is often operated in a state of being held

by hand. Then, hewrd ehakcoh&Nstéraleyi aivedeaedried,! het @RINYind deled

case, the whol e i mage pl ane noves to cause the b|nary |nfornat|on on an
area whi ch correspegdsot &xeesdaribnanythh samewnmdnher w3 e@ntichedrin | i ke
the areas of a noving object, when two fields are conpared. |n that

I nstance, the dtbéaficeegeisg:i NInfcase tbakdobdy acpardcidfy tdet .imBgesol ve
this problem an automatic focusing action and an object foll.ow ng action
must be cont r ol Phanéyocakp hed abyli 86r Phiiasti' §n ib@gee movesrwhdnientthef image
whol e |nage pl ane due to canmera shake or panning and a novenent of an

obj ect's i mage. Plénﬂeﬂﬁléﬁﬁﬂolﬁ Fﬂ@a¥ﬁﬁeﬁgﬁﬁg°§é§ﬂhlGpﬁbﬁhﬂnﬁﬂﬂs1@qgﬁee
enbodi ment shown in 5, _the counter 20 _produces the value S1 of Formula

(1) mhlph repre§eﬂfs %9d¥§?%% YragecRifpe isk erpentede th haromedgsssdidmhg
1 " R el STIE B, S
|8 B30 946 B ST e P L W
S Therefore, the control circuit 27 checks the
s value S of the above stated formula to find whether it
is above "1". 1If so, tHe automatic focusing action is
brought to a stop, because it indicates either camera
shake or panning. If not, the automatic focusing action
is ‘allowed to continue. The embodiment is thus arranged
U to be capable of-preventing a faulty operation from being
caused by panning. The control circuit 27 thus operates,
according to the value S of Formula (3), to bring the
"automatic focusing action to a stop by causing the motor
kJ; 8 to stop and to fix the position of the.distance
measuring frame in case that the camera is moved by camera
shake or panning. In the event of a movement of the
object, the control circuit 27 allows the automatic
focusing action to continue and causes the distance
' measuring frame,'or the focus detecting zone, to trace
the moving object on the basis of the information on
the center position and size of the image movement
indicated in Formulas (13) and (14). Thig enables.the.

focusing action to follow the movement of the object. -
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supplied to the control circuit .27. The control circuit 27 conputes and
obtai ns an i mage pl ane changing degree S in accordance with Forrmula (3) by
normal i zing the value S1 with the value S2 which shows the cluttered degree
of the image plane. Wen the whol e i nage pl ane changes - 47 - nore than
one laterally divided area, the changing degree cones to exceed "1" in the
same manner aasnshbwandt Pig.hdof,ortdgoidiss tardce maseshhbhgofkrgma p@bbusl the
i mage pl ane occupi ed by an object's inage noves while the inage plane as a
whol e r emai ns dettaictdmay gonehe ishalgifitedicin deldcks ofiethbhofdvidedeapkase i s
expected to becone less than - the cluttered degree S2 of the image. In
that event; tRadyvsate ik & Isdzgoerd tadatfar fthenfkiectones less than "1."
Therefore, the control circuit- 27 checks the value S of the above stated
formula to find whet her Whiles thhdanage moyement (dptegt bhd: Peanscadi ng
action is brou%EF to a stop,. .because it indicates either canera shake or

panning. If ft A8 iment, 35 i FFanded nin sthe | 5me PBNESE:t Alue. The
nbodi t is,th . d X b) f ti faul t ti
From bei ng cadDod Py Sbih LoDt At Y b (ChAngea ot BaHpe el o o
di . | f For ' ic f [ .
Rction 1o a seOrobpaied Un ehathaetbs Satiadt dATatthe Brels 2T, o1

t he di stance q%a%%ﬁlg#%JQﬁﬁéﬂé dd dmB i, ra I s noved by canera
shake or panning. 1In the event of a novenent of the object, the control
circuit 27 allows the awyjqipiife third embodiment arranged to operate

in the above stated manner,.it is capable of accurately w/

detecting a movement offthe object and allowing the

distance detecting frame to trace the moving object

without any. faulty operation that might result from

mistaking of a camera movement for an object movement.

In the event of detection of a camera movement,

the method of suspending the focusing action and fixing, B
at the same time, the distance measuring frame in a
position designated before occurrence of the cémera
movement may be replaced with a method of shifting the W

distahce measuring frame to the middle of the image plane.
The embodiment described may be arranged to

.repeat the distance measuring frame setting action by
incessantly detecting the movement of the object.

However, in the method whereby the object's movement on .
the image plane is detected on the basis of a luminance
difference between the object and the background and

the distance méasuring_frame is allowed to trace the

L

moving object, the distance measuring frame may be set

.
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focusing action to continue and causes the distance neasuring frame, or the
focus detecting zone, to trace the noving object on the basis of.the
informati on on the center position and size of the i mage novenent i ndicated
in Formulas (13) and (14). This enables the focusing-action to follow the
novenent of the object. - 48 - As shown in Fig. 10, the distance

reasuri ng 11 ane (1 9eus;AFLEEY! BRARUR I U iiedl {d) HOOKFe PhntheelanLIe

areas and set in a Size sSui I mage nov

detecting meansagls g@stanlyﬁ.emadb@e%é }rﬁ}é@{‘ﬂﬂ? 4 L5 S4IELHRBRST as

in the first e be changed to.use I nformation on

difference bet V\ﬁéasaéhageﬁaﬁéeaihbt&%ﬂﬁéﬂ heneip e H1idWed e€8n9race
enbodi ment.. Wth the third entodi ment arranged to operate in the above

stated nanner, . thé mavsagabbgeeft 28C HhY das HeteEting PuDvenBeat aofrbbence
obj ect and allomnng-the I stance detecting frame to trace the noving object

wi t hout any faubéywepfir gheobbijeett anghtthec baddkdroundy stEkisgaptangementa
novenent for an object novenent. In the event of detection of a canera
novenent, the npeimdtsf thesdésdianget medsamisigif zame oto dvel $ekiig, the the -
sgne tine, the distance neasuring frame in a position designated before
octdrrence of theitiadr posdtdepnbymagchratediyacketedting Hee hobjectshnfting
t he di stance measuring frane to the mddle of the inmage plane. The

enbodi ment descifBedniijaBesiptengse that the ensuing tracing action

. can be smoothly carried out.
'&“; Further, Japanese Laid-Open Patent Application
.No. SHO 61-275055_disclb$es a method wherein: .A distance
measuring frame is_allowed to trace the movement of an
object by using the peak value of a high frequency
component of the image signal of the object. This
(;/ invention is applicable to an init;al setting action
on the distance measuring frame. This invention is thus
applicable'to a_wide range of tracing methods.
Further, the application of the distance
W, measuring frame designating method according to this
invention is not limited to automatic focusing devices.
This method is applicable, for example, to an arrangement
for setting a designated area for spot light measurement
in the exposure control functions of varied kinds such
as an automatic iris, automatic gain control (AGC); etc.
as well as automatic focusing devices.
The automatic focusing dévice according to the
invention, as described in the foregoing, comprise§ means

for obtaining binary information by comparing the
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repeat the distance neasuring frane setting action by incessantly detecting
t he novenent of the object. However, in the nmethod whereby the object's
movenment on the image plane is detected on the basis of a |um nance

di fference between the object and the background and the di stance neasuring
frame is allowed to trace the noving object, the distance neasuring frame
may be set - 49 - inits initial position according to the distance
frame designating nethod of the invention and the di stance neasuring frane,
thereafter, may be all.owed to trace the noving object on the basis of the

| um nance difference between the -ob$rct and the background. This

arrangenment permts the distance neasuring frame to be set in the initial
posi tion by adeumimagice derwexl ioff) one abgacwith thati oift aalotdhiext @mormy t hat

t he ensuing tracing action can be snmoothly carried out. Further, Japanese
Lai d- Open Pat @t pdppstalddiy oref\o.disHOIed - 225688 arsangsdsoa rdehdanageer ei n:

A distance neasuring frame.is allowed to trace the novenent of an object by
usi ng the pealéeRAinRg @lane,iqh imagr cFRYSERAPBARAE/ ofletretingye maanml of
the object. This invention is applicable to an initial setting_action on
t he di stance H%Héu P, arhihangent Feking (Rbdecgppn the PIRRLY wi de

ft i, t hods. ,Further. th | i cati .0f. the dist
enoe 1o g TR a0 B LSRAon Bk the (3 e
limted to autgmal] g, AU NG 4GV ECFor a current field with that of

the same area obtained for a field preceding the

i

current field by a predetermined'period; and computing
means for setting the center position of  a distance
10 ' meésuring' frame by COmputihg information on the
position of the area which is detected by the
detecting means to have a change in the binary
information. Therefore, the device is capable of "\
detecting only a movement of an object’s image taking
15 place on the image sensing plane from the binary
information with a high degree of accuracy within the
range of the divided areas. The device capable of /
accurately tracing a moving object with a high degree
of reliability without the fear of a faulty operation
20 due to a depthwise confusion, etc.

- Attention is drawn to the application 9117963.0
(2247378A) which has Dbeen divided from this
application and is directed to an automatic focusing
device comprising:

25 - (a) sampling means for sampling information in an



This nmethod is applicable, for exanple, to an arrangenent for setting a
desi gnated area for spot |ight neasurenent in the exposure contro
functions of varied kinds such as an automatic iris, automatic gain control
(AGC), etc. as well as automatic f-ocusing devices. -The automati c focusing
device according to the invention, as described in the foregoing, conprises
nmeans for obtaining binary informati on by conparing the - 50 - - 51 -

| umi nance | evel of one area with that of another among a plurality of

di vided areas arranged on the inage sensing plane of inmage sensing neans;
detecting neans for detecting a chargb2taking place in the binary 5
information by conparing the binary information value of each area

obt ai ned for a cimagat foxhedwi oh tant Dhaghe semsiagea pdlan® ned fimage
field preceding the current field by a predeterm ned period; and conputing
means for setti rRPRHNGaneaRs pbRj@aj phurality ofi erease Py saigkasimagey
frame by conputing, information on the positigon of the area  which
is detected bySeNEHRG JRLRRP NGl NEARSOTEBNCRAV Wit @haRFedeternined
binary information. Therefore, the deélce bl.e .of detecting only a

) ii caBa 1 )
nﬁéﬁnen$ of anh %?fl nﬁ%ePF%ﬂ?ﬁﬁ 5g;ta pFa Qa&anﬁQr?Pﬁ&ﬁg' sens!n%_
t ! A t
Phe range of the diviiby AFESEEPhGfadhhl Fod! TonBaife; et RIS " "
tracing a ”DV”“%fﬁﬁéft YhiSr@abioh #R9586n of said plurality areas in

a plurality of pictures to detect a change in the

iﬁk
digital signal information;
(c) computing: means for computing a moved
10 position of said image formed on said image sensing

plane on the basis of said change in the digital
signal information detected by said detecting means;
v . and
(d) setting means for setting a focus detecting
15 . 2zone in said image sensing plane according to an
output of said computing-means; .
Application no. 9117963.0 is aléo directed to an
| image sensing device comprising:
(a) sampling means - for sampling predetermined
20 component signals.of an image signal at a plurality of
points - 'on - an image sensing plane of an image sensing
means and converting said predetermined component
signals to digital signal information corresponding to
said predetermined component signals;

25 - (b) computing means for comparing said digital



of reliability without the fear of a faulty operation 20

due

to a-

dept hwi se confusion, etc. Attention is drawn to the application 9117963.0

(2247378A) which has been divided. from this application and is
(a)

I mage fornmed on an

I mge sensing plane of inage sensing neans in a plurality of areas on said

i mage sensing plane in accordance with a predeterm ned algorithmto produce

directed to an autonati c focusing device conprising: 25
sanpling nmeans for sanpling information in an- - 52 -

digital signal information; 5 (b) detecting nme

ans for

conpari

the digital signal information i+ ®hch of said plurality areas in a
signal information
(c) conput shgnalmdaformadriommmiutsaid pluramlity 16f poiptsi inoonaf sai d
i mage forned on said inage sensing@g&ane on the basis of said change in

plurality of pictures to detect a change in the digital -

the digital sf§edd itefdhaedt iioh the <t
setting neans for setting a focus, detecting 15 zone

in said

bfield dteledetechganchangeand (d)

I mage

sensing pl andmagecbegmween s@idfigkdtr dsai d conputi ng’ neans.
Application no. ,9117963.0Q is also dirgected to an i nage sensin
trdag msans, ﬁ 91

conprising: (a) sdfdl i f§

Phg FrELHRS A hegusopot

devi ce

tedfponen

signalg of ?”ségﬁgim%b%ﬁ@eﬁﬁi&aFﬂiﬁééiéﬁ’éﬁe basis of the change of

image detected by said computing means.

Attention is drawn to application 3207206%0(

which has also been divided from application no.

9117963.0 and which 1is directed to an autom

10 focusing device comprising:

atic

15

20

25

a) digital coding means. arranged to sample
information on an image formed on an image sensing
élane of image sensing means in a plurality of areas
on said image sensing plane, and to digital-code the
sampled information in accordance with a predetermined
algorithm to produce digital coded information;

- b) first detecting means for comparing digital

‘coded information in each of said plurality of areas

in one field  with that  in another field among a

plurality of fields differing timewise from each other

- to detect a Change in the digital coded information;

c) computing means for computing information on a

position on the image sensing plane of an area in

which the change in the digital coded information has

been detected-by said first detecting means to detect

ng

~



points on an i mge sensing plane of an i mage sensing neans and converting
sai d predeterm ned conponent signals to digital signal information
correspondi ng to said predeterm ned conponent signals; 25 (b)
conputing neans for conparing said digital - 53 - signal
informations at said plurality of points in one field to that in the other
field to detect a change of inage between said fields; and (c) setting
means for setting a focus point in 5 said i mage sensing plane on the
basi s of the change of image detected by said conputihg neans. Attention is
drawn to application 9207063. 0 whi ch g@s-al so been divided from application
no. 9117963.0 and which is directed to an automatic 10 focusi ng device
conprising: a) adi gidvad qeubitgionresh simage ahwformatbon Sopnked ionf @atet i on
on an image formed on an image sensing plane of inmage sensing neans in a
plurality of ardamagen ssmsingrgglamensi ng pl ane, and to digital-code the 15
sanpled information in accordance with a predeterm ned algorithmto produce
di gital coded infordti ®@ene) setingetneansg fennssébtingnpani ng fdiapst al
coded information in each of said plurality of areas in one field with that
in another fiel deX@sidng Apne oy said jinage sersimgdpiareingnd newise from
eaett other to detect a change jn.the dig%gal coded_iffornation; c) -
conputing means for%ﬁnnﬁHQ¢%f%rﬁWﬁ§ﬁﬁi BHn gontrolling a position of

said focus detecting zone on said image sensing plahe

L by controlling said zone setting means according to an

output of said computing means.



* position on the image sensing plane of. an area in which the change in the
digital coded information has 25 been detected by said first detecting
means to detect - 54 - a noved position of imge information fornmed

on said i mage sensing pl ane; d) zone setting nmeans for setting a
focus detecting zone on said i mage sensing plane; and 5

control neans for controlling a p05|t|on of sa+d—#eeus—de%ee%+ng—zone on

sai d i mge sensing plane by control Qg sai d zone ordi ng
to an out put of said conmputing nean - 54 - lBiﬂ!”ﬂﬁlmi CLAI VB:
1. An automatic focusing device conprising: a)

pr oduci ng for 5 converting the Ievels of a predeternined
frequency ragsggéﬂﬁhonent in each of a plurality of areas set .on an image
sensing plane of inmage sensing neans into digital information signals;
b) first detecting means for conparing -the 10 - digital

I nfornmation S|qnal '%d%ﬂﬂ%éf t€3adgfﬂ§ﬂ¢§°&§g iéfh pe field mnth t he
Il e

correspondi ng |nfornat|on signal 1na nmong a plurality of
fields a) digital information producing means for

5 converting the levels of a predetermined frequency “?
rangé c@mponent in each of a plurality of areas set on
an image sensing plane of image sensing means into
digital information signals;

b)) first deteéting .means for comparing the

10 digital information signal in each of the plurality of
areas in one field with the correspoﬁding information
signal in another field among a plurality of fields
differing timewise from each other to produce a signal ':;J
based on the difference between the two digital

15 information signals;

c) computing means for obtaining information on
the relative variations in the information signals NS
from images formed on said image sensing plane in
different fields by operating on the result of the

20 detections made by said detecting means; and
| d) control means for controlling a focus

adjusting action on the basis of an output of said

computing means.



differing tinewi se fromeach other to produce a si gnal%‘seﬁ“he\_

di fference between the two digital 15 i nformation gi . conputing
means for obtaining information on the relative vari at mﬂ m, ﬂﬂ””,”
s

information signals frominages forned on said i nage .sersi i

different fields by operating on the result of the 20 det ections rfade
by said detecting neans; and-d) contxol neans for controlling a -
focus adjusting action on the basis an out put of said conputing means.

2. A device according to claim 1, wherein said predeterm ned
frequency conponent is a | um nance conponent included in a video signal
produced from sai d i mage sensi ng neans. * C L M S * 3. Adevice
according to clzai mR, deweredn actdrdinge tensFigifeads | yheredm ssaid
device according to claim1, wherein said control neans is arranged to | ock
said focus adj pmedetewningd i nt HredueBpBedCOPRPECRen 1the aout%ﬁ'ﬂl nesi d
conputing neans is abové a predeterm ned val ue. 5. A.devi ey ACLPT dhr__lgmto
claim 4, whereigPmeeneRnineluded in; @ VidRGed iRy oW XHFI Vs

i in i on ntin n th f i in
adj. usting act Osaitc? j(.:n?agt;e ggn)s’\’gretg }negnglft put O__ sai d conputing
o

5



~nmeans is less than said predeterm ned value. 6. A jﬁﬂﬁ"@imwmnm&o claim
4, further conprising second detecting neans for d ol '
degree of information on i mages formed on said i mage sensing"plane. 7. A
device according to claim6, wherein said conmputing neans is arranged to
produce information obtained by normalizing-an output of said first
det ecti ng neans3wi th @deviboepaccotrddaigd toecdiddmiét .esthene imassid8. A device
according to claim1, wherein said first detecting neans includes a nenory
arranged tdnagereensingimeans agamt CCP-of said digital information on each
of said plurality of areas to cover one inmage pl ane. 9. A device
according to claim1l1, wherein said second detecting neans is arranged to

roduce a total, for one.image pl ane, qf diff.erences in said edet er m ned
Pr equency conpo entAb‘g‘FV_bﬁﬁ gﬂf§5§ﬁpga&é’a§]§r?ﬂh _'sansllF‘b?h?a??g‘g of areas.
10. A devicg ccording to_claimeg, erei n,sai_d ond detecting nmeans is
arr anged 1 SoRBE Bk el 3¢ Arapost Y A drd Ky St ianed

frequency 889}281%35!&%9%"‘@?8858@ éQ%ft@l %eqp{tgl%fnr%x%sopfséf&d | mage

sensi ng pl ane. evice according to c rern said second

det ecti ng &8§H§tkﬁga&.&aﬁge§st Andeetd prdddtdrmiilad Vi1 gkiferences in said,

predet er m ne reqliency conponent between vertically adjacent areas of sai«
i mge sensing pl ane. : '

5. A device according to claim 4, wherein said
control means is arranged to allow said focus adjusting ‘\) '
action to continue when the output of said computing

means is less than said predetermined value.

6. A device according to claim 4, further comprising

second detecting means for detecting an excess degree

of information on images formed on said image sensing
plane.
7. A device according to claim 6, wherein said gﬁ

computing means is arranged to produce information
obtained by normalizing an output of said first detecting

means with an output of said second detecting means.

8. A device according to claim 1, wherein said

first detecting means includes a memory arranged to store

a sufficent quantity ofsaid digital infamation on each of

said plurality of areas to cover one image plane.

577
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12. A device according to claim1l1, wherein said plurallty of areas are et
in a lattice-like formon said i nrage sensi ng pl ane. ﬁﬂ"ﬂuun

focusi ng device conprising: a) nmeans for producing |nfor Mﬂﬂuﬂ"'""ﬂ

| uni nance difference between adj acent areas anobng a plurallt § of dreds set
‘on an image sensing plane of image sensing neans; b) first detecting neans

for detecting 5 varkatkons | n the Iun1nance d fference
in a plurality of ?relgsagv r?ﬁéo%agg ”QB %ﬁgﬁieadh(ﬁ?ﬁﬁ (5 onputing
LY

means for obt aiaip eBfls® is dagﬁ%g.gerge 3 e Sodifld & 1 @9gay 1N the

i nformation Si gna shErom ng sensing p ane’ i n

different fiefgs Qxeoﬂﬁggél§9aﬂé B?ed1EQ§¥Ehcé¥ 1&*Eh£&ﬂé¥ﬁ?|ng a by

sai d det ecting nmeans control nmeans for cont ocus
10 adJ ustfﬂegaéhbyncaﬂpbhenbaSé&weEn aajaudiltards bkl Counylt i ng
means. evice according to claim13, wherein said conmputing
nmeans |s arraggagalgtyoanuageas anmount of 15 novenment of an object
on the basis of an output of said first detecting neans. 15. A device
according to claim 13, wherein said control means is arranged to
detect a panning 20 operation and to |lock said focus adjusting action
|n¥d 10. A device according to claim 6, wherein said
second detecting means.is arranged to detect a total
‘value of differences in said predetermined frequency
K*’ component'between horizontally'adjacent areas of said
image sensing plane.
11. A device according to claim 6, wherein said
second detecting means is arranged to detect a total
.\,/ value of differences in said predetermined frequency
compoﬁent between”vertically adjacént areas df said image
sensing plane.
\b/- 12. A device according to claim 1, whérein said

plurality of areas are set in a lattice-like form on

said image sensing plane.

13. .An automatic focusing device comprising:
a) maﬂu;fbf - |
producing information on é luminance difference between
adjacent areas among a plurality of areas set on an image
sensing plane of image sensing means;

b) first detecting means for detecting



a stopped state when the output of said éonputing means .S . ahove. oy 1
predeterm ned value. - 60 - 16. A device accordi ngjmllu %iﬁwimi”“‘ f

wherein said control nmeans is arranged to all
adjusting action to continue in the case that the output of said conputing
means is less than said 5 predeterm ned value. 17. A device according

to claim 13, wherein said information on the |um nance difference is binary
coded infornation. 10 * . C L M S * 18. A device according to
cl ai m 13; wherein said producing negps is arranged to Qbtain a | um nance
“difference between horizontally a#gp4tent areas on said i mage sensing pl ane.
19. A device according to claim 13, wherein said producing nmeans .is
arranged to obtagin a Iungﬁgqfe di fference betmein yertical dj acent areas

|
on said i mag¥addAilRRSI Qfﬁfm§$kﬁﬁi%% theo HWﬁQ?HE%H%ﬁ( eprense 16,
of i mage © nF oP BT h O tiffhe T aEEreRing k eyl £rom | Gadh 107 o

other;
c) computing means for obtaining information on W,
5 the relative variations in the information signals

from images formed on. said image sensing plane in
diffefent.fields by operating on the reéult of the o’
détectiohs made by.said detecting méans; and :
d) control means for controlling a focus
10 adjusting action on ﬁhe basis of an output of said

computing means.

14. A device according to claim 13, wherein said
computing means is arranged to compute an amount of
15 movement of an object on the basis of an output of

said first detecting means. .

15. A device according to claiﬁ 13, whereiﬁ said
control means is arranged to .detect a panning
20 operation and to lock said focus adjusting action into
a stopped state when the output 6f said computing

- means is above a predetermined value.



»

21. A deV|ce accordlng to claim20, wherein said conputln means is
arranged to produce infornation obtained by nornalizin ﬁum

first detecting nmeans with an out put of said second de mmMM”

devi ce according to claim 21, wherein said second detecting rfeaffs s *
arranged to detect a total, for one inage plane,. of |um nance differences
bet ween horizontally adjacent areas of said inage sensing plane. 23. A
devi ce according to claim2l, wherein said second detecting nmeans is
arranged to detect a total, for one &ggge plane, of |um nance differences
bet ween vertically adjacent ar® said imge sensing plane.
24. A device according to clajm13, wherein said 5 pluraljty of

areas are set i¥a IAtdewce aecording &9 s‘&;ﬂll“naééfsen%egﬂnanesa%. An .
automati c focu5|n vice conprisjng flrsg d ct|n ns for
detecting a 1§° %redé?@';g)nedl%on‘bﬁ%%ﬂger R i d Q5tHS from

i h of t f t
22nLFﬁgepf§EZ' %?Ug%ﬁ%'}%gag:g@ﬁ%gﬁa ﬁ%ﬁrauib)ylﬁec%aﬁs?%& %&aﬁe?n Jeor .
conparin e oyt pu s e a Wi
thrrp in gnot he:&h e‘Tt L{%;#r)mnsgé){% aé‘?muéﬁf'f{l? ﬁ\?ﬁh? ﬁ_ge 3’ rt ?‘nggl télarreé/i\n se

fr eagh ot her, ].% lﬂﬁné’dséagﬂi’é based on the difference between said two
out put s of sal(}a I rst tectlng neans in said two fields; and

U 17. A device according to claim 13, wherein said
) information on the luminance difference is binary
‘coded information.

10



20 c) discrimnating neans for —drscrimnating a panni ng of
sai d device on the basis of said seco ' s and preventing a
focus adjusting operation when said p mﬁmﬂﬂﬂﬂmﬂjl s carried out. 25
26. A device according to claim 25, €red n tsalw T det ecti ng means
is arranged to detect a |lum nance signal level in each of said

plurality of areas set _on_said imge sensing pl ane and to convert 5 '
sai d | um nance k8 gnal devife; Acgorddng £ cdpgRal 3 -aMdreFRifusad d digita
signal : 27. A . device o ' to. clad 6, wherein said second

det ect i ng BRI a“?ercaar}lsgel t%%{erg%:% ??'fé@mtésqéglo_ change of - :
distribution:of .the |ugipan L gpal. | eve Is i uragldt f areas on
sai d inageas%“@%ﬂanﬁﬁaﬁ%?gﬁgsnéeAggégsgéenggggﬁ Fﬁ&gltg'%:%%¢%27, wherein
said 15 LSCLI M I g a ' r d to detect a . novenent of an

i mage on t%ﬁgégs{’én%gganggﬁggnfglag%i\?gr Pg'tglggﬁ of the distribution of the

| um nance signal levels on the image  sensing pl ane outputted from
said second detecting neans. 20 29. A camera focusing device, novement
detection devicggor Rbageict’aekBgadny &8 sURIhANG,akinerasimlesid bed with
reference to the draw ngs. o

producing means is arranged to obtain a \e
luminance difference between verticaily adjacent areas
on said image sensing plane. .:

20. A device according to claim 13 or 16, further
comprising second detecting means for detecting a
cluttered degree of image information formed on said

image sensing plane.

21. A device according to claim 20, wherein said
computing means is arranged to produce information
obtained by normalizing an output of said first detecting

means with an'output of said second detecting means. ‘u)

22. A device according to claim 21, wherein said
second detecting means is arranged to detect a total,
for one image plane, of luminance differences between

horizontally adjacent areas of said image sensing plane.
23. A device according to claim 21, wherein said

second detecting means is arranged to detect a total, for

one image plane, of luminance differences between

0|
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vertically adjacent areas of said image sensing

plane.

24. A device according to claim 13, wherein said

plurality of areas are set in a lattice-like form on

said image sensing plane.

25. An automatic focusing device comprising:

a) first detecting means for detecting a
predetermined component of an image signal output from
an image sensing means in each of a plurality of
areas set on an image sensing plane of said image
sensing means;

b) second detecting means for comparing the

output of said first detecting means in one field with

‘that in another field among a plurality of fields

differing timewise from each other to output a signal

based on the difference between said two outputs of.

said first detecting means in said two fields; and

c) discriminating means for diecriminating a
panning of said device on the basis of said second
detecting means and preventing a focus adjusting
operation when said panning operaﬁion is carried

out.-
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-26. A device according to claim'lis, wherein said

first detecting means is arranged to ‘detect a
luminance signal level in each of said plurality of
areas set on said image sensing plahe'and to convert
said luminance signal level into a digital signal and

output said digital signal.

27. A device according to claim 26, wherein said

‘second detecting means is arranged to detect timewise

change of distribution of the luminance signal levels

in said plurality of areas on said image sensing

plane.

- 28. A device according to claim 27, wherein said

discriminating means is arranged to detect a movement

- of an image on the basis of an amount of variation of

the distribution of the luminance signal levels on the,

image sensing plane outputted from said second

‘detecting means.

29. A camera focusing device, movement detection
device or object tracing device substantially as

described with reference to the dréwings.




