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hi gh frequency conponent. The nethod of this kind has | ong been known, for
exanple, froman article éntitled "Automati c Focus Adjustnent of TV Canera
by H Il dinbing Method," appeared in "NHK Techni cal Research Report,"

1965, Vol. 17, No. 1 (Wole No. 86) which has described this nmethod in
detail. Fig. 1 of the acconpanying draw ngs shows a typi-cal_.aryangenent of
the hill clinbing nethod. .Referring to Fig.sd: TR iTAMIPUITASKEDN i ncl udes a
|l ens 1; an image sensor 2 which is arranged to convert an inmage formed on
an image sensing plane into an electrical signal; a preanplifier 3 which is
arranged to anplify a video signal produced fromthe i mage sensor 2; a
processi ng circUPATENYS ACTs arranged to convert the -2- out put of the
preanplifier -3 into a video signal in conformty to such standardized
specifications as those of the NISC col or system a band-pass filter

(herei REF) 5 which is arranged to extract only a high
freque%ﬁ%bgalgw&%%@ﬁoéjt put of the preanplifier 3; a detection '
circuit 6 which is arranged to detect the output of the BPF 5; a notor
driving circuit 7 arranged to drive a lens driving notor 8 on the basis of
t he out put of the detection circuit 6: and the lens driving notor 8 which
i s arr abhpefdliowing coreections sveré allowed pndertSectiorm1 17 loa I1eMarch 1993 f ocusing. In
apcofdﬁnce with the above stated arrangenent, :
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the i mage formed on the i mage sensing plane of the inmage sensor 2 via the
lens 1 is converted into an electrical signal, or nore specifically, a
video signal. This signal is anplified to a given |evel by neans of the
preanplifier 3. The video signal has its high frequency conponent vary
according to thetggsitio o) he |ens é that is, in proportion to the
focusi ng st at e FEXHLYR L € P BBPELPPE o be phot ographed. The- hi gh

frequency conponent Jincygasges cor dj as the lens 1 cones closer to an
i n-focus state for t%lée%‘gj%ctt.:t?%hghglaéﬁgh n|‘s"_i n-focus -when the high

frequency conponent of;r@h%%dﬁ$6%ﬁgggh kglgkeg.@@ddﬂug%@g¢é?igigocgsig

vari atons taking place in't requency conponent of t vi deo sign

in relation toddvidense05i 4l PlaedNeBhal bEYALMAY LA URNInEGaCHERsRE .
maxi mum poi nt at a point A’ As shown, The high frequency conponent

decreases accordingly as -3- In 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 pegérilption 6freréi R8latedhinattst he maxi mum poi nt of the

hi gh frequency conmponent is obtainable and by stopping the lens 1 at at

that specific point. Howevarioascaethedbawhighahawe dvesin prfoposedgfdevi ce

arranged in the manner as described above has the foll ow ng drawback: In

case that the carcomaticsfiotesing 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 éignal or obtaining a differential
value thereof and by shifting.thé position of a lens in
the direction of increasing the absolute value of the
high frequency component. The method of this kind has

W, N long been known, for example, from an article entitled
"Automatic Focus Adjustment of TV Camera by Hill Climbing
Method,® appeared in "NHK Technical Research Report,"

\ 1965, Vol. 17, No. 1 (Whole No. 86) which has described

| this method in detail.

Fig. 1 of the accompanying drawings shows a-
typical arrangement of the hill climbing methoé--
Referring to Fig. 1, the illustratibn includes a lens
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



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 conponent | evel
of the video signal drops to becone |ower than a | evel obtained when the
lens 1 is in the same in-focus state w thout any shake of the canera. The
reason for this: The inmage sensor 2 is, arranged to accumulate in each of
its pi cowtpud @ferfthe prearplipier ot dateohar vadee sign@l) ¢is 1 during one
field period (about 1/60 sec in_the case of the NTSC system hereinafter

r ef er r eGonFoEMity/)to |sueh s tandardizednepgcifira tdons ahdhese of a

panni ng operation, the whole. inmage forged on the ima sensin | ane of
the i m&F dhesN¥TSE GR¥% ?ﬁ%?f“éx‘?é‘ﬁ‘?nﬁ§pﬁﬁ§hf&itﬁ{“eqﬁﬁfﬁj"%f% of the
canmera Wi thin one fiel ipod.. Then, the_image ¢onponent .to he accumul at ed
in one ﬁ%#%ﬁﬁ?igﬁﬁﬁﬁﬁpbﬁgg $H%h%gﬁe?3 F§r?ﬁgg§p% e%g%ﬁﬂgﬁt?éi&accunulated
over a plur.ality of adjacent Dpi r e tsy ot her, words, the inmage
under sﬁ‘cE‘laghcoé/nrcﬁc{‘f%x}]éﬁe‘g%}'r%‘gﬁgaéyifrcg&v?ggo&slit %&I Olqi tzﬁ%l ied to a

O PASHdd oy £ £k _3;h£8?§]f§§§%ﬁ,cipe?gggp @"‘%E‘eh&%rﬁ%%@&t of the

signal comes“to dimnis e event, ower e ency

conponent, @%@@ﬁﬁé%@fﬁ%f CtAOCHPFNY ; IgVin6@ol0 driidnd hat the lens is
out of focus for the object. Then, while fhe I'ens is in-focus in actual iy,
the | engiGduithyy EtPEnded OfESAE PvEa dLEHENARRvARGUMAR B on
g the bésis of.the_output';f the detection Circuif 6;-and : =
the lens driving motor 8 which is.arrénged-to drive and ~
- shift the position of the lens 1 for.EOCUSing._

In accordahce with the above stated arrangement,
the image formed on the image sensing plane of the image
sehsor 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 . &U

- 3. The video signal has its high frequency component vary

according to the position of the lens 1, that is, in

O

proportion to the: focusing state“of_the.lens 1 on an
object to be photographed. The high fregﬁency componéht
increases acéordingly as the lens 1 comes closer ﬁo an
in-focus state.for_the object. The lens ‘1 is ih-foCus
when the high frequency 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 frequen¢y-
component reaches a maximum point at a-point'A. -§§ shown,

the high frequency component decreases accordingly as.



aut omati c focusing device. In that event, the lens is tenporarily brought

out of focus. Generally, a video canmera, particularly a hone or handy-type
vi deo canera, is held by hand for phot ographi ng. Hand shake thus tends to

be introduced to the canera.: |t has been desired to prevent t he canera

from bei ng brought _out of focus by such canera hake or a panni ng
operation.lﬁu?ﬁ%r eﬁﬁo?thV&Pﬁﬁﬁeﬁﬁﬁmsﬁﬁ?v&&? ?ﬁ%soBPéB¥ ‘moveESSHter the

devi co whi ch | EPr AARGERTEG Ztﬁaaﬁnq%*%eg‘)fve”t o35 EheAL 1o, th Al Fhing
;2 take bl gge Lbied g Lradushey CoROpeRt gL be Yhdsashongle only

I n the case of R Rl orn1 ackgroun

50by o uher o PRESARRS pBIREC I rAN) %L*f%éﬁeﬁegp%?@%%fﬁ%%%:BnF'ag -
shown in Fig. és%m%&ehhaa Bﬁ,egg?g%zr&gweféneoﬂ QRI8E GHFS éﬁéé’ff ?

such a sinple manner as shown ut varies to have a plurali
peak val ues aspghgen in Figs. 3(d) and 3(e).. In such a case, the
conventi onal nethod of using imge 5 infornation on the whol e i nage
pl ane tends to cause a sgowakke] deRiadmEree KoNingi an adtohatid MAENg s
focused nei t her on the object nor on the background. To solve this problem
e circuitdevicesatrtrathged Haf wien mdrmqmr easpldesceibadanthoviee I thef
F|g 1. The distance
' following drawback- In case that the camera is shaken
s

in the horizontal direction while the lens 1 is set in an
.in-focus position; i.e., et“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

U 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

gjs _ system, hereinafter referred to as 1 V). 1In the event
of camera shake or in the case of a panning operation,
the whole image formed 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 camera is in repose comes to be:
accumulated over a plurality of adjacent picture elements.

...In other words, the image: under such a condition becomes

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



measuring range is limted by this arrangenent by allow ng only such a part"-
of the video signal that corresponds to the focusing-zone (a distance
measuring frane) set within a specific part of a video i mage pl ane as shown
in Figs. 4(a) and 4(b). This is one of varied nethods conventionally
contrived for solving the problem of the above stated depthw se confusion.
Fi g. 4(a) Psh@wresuwkt hothevkiah nfrégquencyasompongndr iafy theneignadot -only
set on the image pl'ane but also arranged to have the size thereof variable
in the nmicpmes g tdpindehi rage pl ane, so that a focusing action can be
carried out appositely to the size of _the object. The details of this

met hod are di sclosed® 1RE e¥enrbt ethenlouprrdsbigh FREBHEMEY ent Appl i cation
No. SHO 61-18271. Fig. 4é%§lfﬂomsﬁgnotger ase, .wherein, the_location of the-
di st ance SRERANTHY '?f'%r‘r@ 2 AHEGEApREnEOCHSIGL AFH-TD TR variabl e

6 be vt iHe et i TTgnd s FUk b BB r oty ML ISt perat ing & -
Pt A SPEELS! e | PobbespOThLER.S! abh By Eet gL of et
0. 500 eI podse W rshds! (o MEOERLEN RS, | SO
probl ens ayddhd ifc CESGuSing evita)  ThhendR! B¥dnt, the lens is

temporarily brought out of focus. Generally, a video . =

camera, particularly a home or handy-type video cameré, ™

is held by hand for'photograpﬁing. Haﬁd shake 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 .Q;g

conventional automatic focusiné device which is arranged |

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

take place in the high frequency component of the video N

signal only,in-the_case of a single object with a _

relatively uniform background shown in Fig. 3(a). 1In

cases where the background is complex as shown in

Fig. 3(b) or where the object has another object in a

different position-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“toﬂhaVé-a

-pluralify of peak values as shown in Figs. 3(d);aq§ 3(e).

In such a case, the conventional method of using image



enabl es the size of the distance neasuring frame to be automatically
changed in the middle.part of the i mage pl ane according to the focusing
state of the lens. However, this nethod is effective only in cases where
the object is set in the mddle part of the imge plane. However, unlike a
still canera, a video canera is-often used for taking a_picture of a noving
obj ect and t eddfaPaeian| Wi cvhrde dBRGE) PN tIRRADT tAnCBHPECR :

taying in the md f the | | ane.. When the obj ect tside of
The df Stance RESTHIRA (9SRERSE A ORENRIaR AR AR bt alPOR, iendoruned <

f d ' I h hod of ,Fi Q. b he .d}
TR 4 o oS TP oL Sl BB e
hift i 2 _ . _ i § Cl L

ST 1Sl LS, B SH80%e TR sl MUY LE R b o

automat i cal |'y el Gety 118; 8pds 4241 p etﬁﬁpnBV%'FrttiodDI ihe 'ﬂ?éeéif'taﬁl?:%r efore,

the operator i's reduired to nmanually performa podsition control operation,

which is conplypaAldidgNFend® 18S¥hhikBa2 thAUH)s WF A §EMen® BGCaliBwing
operator is required to conStantly follow the object, such a piCture taki'ng

operati on i NPy HudKCESSare SF 4R8 91dkle sARiTal Fhatl "o FBEEBBNAS
t hekefore, can hardly be regarded as advantageous. 7- - 8-
to the focusing zone (a distance measuring frame) set
within a specific part of a video image plane as shown
in Figs. 4(a) and 4(b). This is one of varied methods
conventionally'contfived for solving the problem of ‘the
above stated depthwise confusion.
Fig. 4(a) shows a method wherein tﬁe distance
‘measuring frame is not only set on the image plane but
aiSo arranged to have the size thereof variable in the
U middle part of the image plane, so that a focusing actioh
can be carried out appositely to the size of the object.
The details of this method are disclosed, for example,
iJ‘ '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 wvariable upward, downward,:
leftward or rightward. A focusing zone is thus arrangea
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 Japanese Laid-Open Patent'Applicat}on

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



Summary of the Invention According to the present invention an automatic
focusi ng device conprises: (a) sanpling neans for- sanpling information
inb5 an imge forned on an inage sensing plane of imge sensing
nmeans in a plurality of areas on said image sensing plane in accordance
with a redeterm ned algorithmto produce digital signal information; (b)
detectin@RJhE%ﬁ% 590k02%Fparehg-the digital 10 .. signal information in
each of said plurality areas. iin a plurality of pictures to detect a change

|n the digital S|gn3PeFﬁfB?ﬁﬁPP5n hﬂﬁﬁveqxnﬂﬁﬁ?rﬁfeﬂ%%ﬁg the conput:ng

d f d
o IOV ROtLLIS] St kil OR[GOk o0
detected by sal Ignggéegikgraoge%ﬂ% d@@q: (n téé n].gllqga x%a:fn ' éegte' ng a focus

detecting zon ge sensing p ane ccor ~output of

5oL SO B PRORE EABAUBAD 1hO thC HIRER pye&lpﬂeaﬂms ge sensing

devi ce conpri ses I hg means I ng predeterm ned

conponent féﬂ@aéécsi:dﬁﬂ | gBOEhal $8Rusdhng soéé'ié"df Yt leng? pOinNts on an-
I mage senS|ng pl ane of an | mage sensing nmeans and converting said :

pr edet er Moweve£9MBRNIShethod is effective only in cases where S
the object is sét-in-the middle part_of the image plane. et
However, unlike_é stillfcamera, a'videp_éamera is often . o
‘used for taking a picture of a mOVing'objeét.and_tends..

" to be seldom u;ed fpr_taking aipicture.bf an_object -
staying in the middle of the image plane. Whenfthe-object-
comes' outside of_the diétance measuring frame during
a picture taking operation, the lens is focused on

: _somethlng else.

In the method of Fig. 4(b), the distance

measuring frame is shiftable accordingly.as the object
‘moves. - However; the shift is manually_effected by means
.of a push button switch or the  like and is limited to N
the lOCétion_of the frame. The camera;is.incapab;e of
automatically detecfing and tracing the movement of the
object. Therefore, the operator is required to ménually
perform a position control operation,-which is complex

and tends to result in a faulty ope:afion. Since the
operator'is required to constantly foiloﬁ the object,

such a picture taking operation imposes an excessive
burden oh'the_operator. The method, therefore,.cqp_hardly_

. be regarded as advantageous.



signals to digital signal information corresponding to said predeterm ned
conponent signals; 5, . - (b) conputing neans for conparing said
digital signal information 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 mneans for setting a focus point in 10 . sai d i mage sensing
pl ane on the basis of the change of image detected by said conputing neans.
How t he invention may be carried out will now be described by way of

exanpl e only and with reference to the acconpanying draw ngs, in-which: 15
Brief Description of the Drawings Fig- 81-is a bl ock di agram show ng an
exanpl e of the conventional automatic focusing device. Fig. 2 is a graph
showing a high frequency conponent of a video si gnal obtained on an
i mage sensing plane in relatlon to the-extent of lens delivery. Figs. 3(a)
to 3(e) show t he pimma : eREH@W on the i nage sensing pl ane and
the characteristic of a relatlon betmeen the high frequency conponent ag
the extent of lens del ARGOFdimg Lo 4thg %ﬁsﬂf‘ﬁ) 1oNER %B'?nwaf“bf WLApRELS
di stance neasuring framne (f cus. detecti zone) set on the inmage sensing
plane. Fig. 5is % |%ﬁﬁsﬁﬁmﬁﬁbg *automatic focusing device

arranged as a first e”"i%%' me@an&lllrpés means for sampling information in

5 an image formed on an image sensing plane of image

St - sensing means in a plurality of areas on said image
sensing plane in accordance with a predetermined
algorithm to produce digital signal information;

(b) detecting meahs for comparing the digital
10 signal information in each of said plurality areas in
a plurality of pictures to detect a change in the

digital signal information;

N\
(c) computing means for computing a moved
position of said image formed on said image_sensing
: 15 plane on the basis of said change in the digital
L _

signal  information detected by said detecting means;
and
(d) setting means for setting a focus detecting
zone in said image sensing plane according to an
20 output of said computing means.
According to the present invention an image
sensing'device'comprises:

(a) sampling means for sampling predetermined

ot E 8

component signals of an image signal at a plurality of

YL
AL A LT



invention. Fig. 6 shows an i mage sensing plane as in a state of being
divided into a plurality (mX n) of areas. Fig. 7 shows,the arrangenent of
each individual area obtained by dividing the i mage sensing plane. Fig. 8
is a block diagram showi ng a second enbodi nent of -the invention which is an
i nprovenent on the first enmbodinent. Fig. 9 is a block diagramshow ng a

t hird enbodi nent of ‘the inventi.on which is obtai.ned by addi ng object
tracing means to the automatic focusing device of the invention. Fig. 10 is

an illustration of an operation on the distance measuring frane (focus
detecting zone). Detailed Descr4 2i-on of the Preferred Enbodi ments: In the
following, the details of thiss invention will be described through

enbodi nent sPehBtEof ORi t Ry dmagen Eensindplrrenpingnnimagenisensingg. 5 i s’
a bl ock dlagranlshomnng an autoratic focu5|€éhdeV|ce arranged according to
the inventiBfaRE qand fconveriiy eterpingde- GP@HQﬁfntthe sane

t t h ti | d h (Fi 1
oot car eq beLonels. e Aledeat e (RS Anfdfe ffen o RERoR R e o ¢

omtted froggQgsggeBet ﬁgedﬁgaﬂﬁagﬁﬁ |§¥éﬁgfg;|on is arranged to equall§

di vide an inage en5|ng ne ver 0 n1barts and horizontally into

0 FELS L0 001 109 | Bty Kih WS OGEESIBE SUOMA ' Bikagh 0

qetect canera shal 't he aver ed m nance obt ai ned
|n_eagh of §Pgndi€a3nformation at said plurality of points in one"

field to that in the other_fiel¢ to_detect'a change of "/
image between said.fieldé; and |
| (c) sétting means for setting a focus point in
10 - ‘said image sensing plane on the-basis-of the chénge of
image detected;bj said computing meénsf |
- How the invention may be carried out will now be
described by way of example only and with réference to ’
the_aécompanying drawings, in whichs |

15 Brief Description of the Drawings

Fig. 1 is a block diagram showing an example of

€

the conventional automatic focusing device. B
Fig. 2 is a graph showing a. high frequency

component of a video



Referring to Fig. 5, a counter 9 is arranged to count a clock frequency CLK
and to generate addresses-1 to n in the horizontal direction for each of
the areas arranged on the inmage plane as shown in Fig. 6. A counter 10is
arranged to count a horizontal sync pulse HD and to generate addresses 1 to

in th tical di ' f h af t _ . fai | 1.
(herei naf t or  r&taphbcophefBefoofeh finddf ff8fe PLafl W vardedin 4o -
hi gh f ) ent i ncl dd - t f laigf Y\
Comparator 12 FASPREERY ofo R ddLIVEVE HleBr S(BDTRRP Bty

predet er m ned Eﬁé%?%‘ér\ﬁ%‘ b%gan%;gﬁs FYkhda SR IERE ﬁnagahsbﬁvs@ngoghgagxe

when the forner 1s larger than t atter. A counter 137is arrange

count the clockpdr eHeeRniraetedilor e tAerdla Pilbn Obe tRBeROMIR Hih 12 s
at a high level. A conparator 14 is arranged to conpare the output, i.e. a

count ed val ue, £péqiiBAicgOddmponkn tMdnad achx eslet & v o£dlenakeaendvetst.ue Al
and to produce a high [evel output - 11 - when the former is larger

than the latter. A shift Fiegi.stdqa)land 4oy sieowwbyhwaybbifs elkampdepreessi ng
an n nunber of data corresponding to the areas which are divided in the
hori zont al di r@tstencenmeasuringe filaame ook vietecEigg zéne)Tisetshorf t
register 15 is arranged to have these bits shifted by one bit every tine a
scanni ng or retbiéngmagei sensingh®lianege pl ane shifts fromone of the

di vided areas to another. The n nunber . . _ )
-+ Fig. 5 is a block diagram showing an automatic

s focusing device arranged as a first embodiment of this

invention. Fig. 6 shows an 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 dividing the image sensing plane. Fig. 8

is a block diagram showing a second embodiment of the

KQ invention which is an improvement on the first embodiment.
Fig. 9 is a block diagram showing a third embodiment of
the invention which is obtained by adding object tracing

;J means to the automatic focusing device of the invention.
Fig. 10 is an illustration of an operation on the distance

meésuring frame (focus detecting zone).:-

Detailed Description of the Preferred Embodiments:

In the following, the details of this invention
'will be described through embodiments thereof with
reference to the accompanying drawings:

Fig. 5 is a block diagram showing an autpmatic'

focusing device arranged according to the invention as a

- 18-



of data are covered once in rotation for every horizontal scanning line on’
the i mage sensing plane (or inage plane) as shown in Fig. 6. The shift
register 15 is conposed of an [err] nunber of n-bit shift registers. In
the case of this enbodinment, [err] = 3. The reason for having the [err]

number O £kst "eRBd1Rbh ¢° Rb SUGl %1ie ditd Shh OVEho ThEd DI LS of each

regi ster torrespond respectively to e n areas on-thé mage sensi ng pl ane.

Every ti'n@o,aﬁaﬂg? Ipaktseadl RARALDLN %M&%Qgﬁ?graév%gr to anot her

in the horizontal direction, the positions of t t registers are
simul t anegnsk $hi Figd Dy aeee ikidicakitd RO B Samé erdféaBded i n such a way
as to forman [err] nunber of places which are weighted for every area. :
Meanwhi | enuhdgalsnhng ethet deraifllyy ofhitten heroubmit téeVvekronf deBeragwarat or’
14 becones high is counted by the [err] .(three) bits. An adder 16 is
arranged tioadd Farthelrenthie dmivewitiovels dridregednpar ajoalld becones

high for one of the divided areas, to a counter of the shift register 15

whi ch cordévpdadant gmaget sensdngiplanesiwstixdallyr ihbot m ppets] apldaces) in -
the shift register 15. Therefore, every tinme a scanning point on the

i mge senkbnyzphtadlyhinte fir pardse tor @btaoimmdttetaliaf mdéen 16 adds "1"
if the output of the conparator 14 is then at_a high |evel By this, thes -
posi ti on @vifedsareasr ag shewman Fidy 1§ Apdyterdebeet| GaMAEaNori zont al
direction to use the shifted hit -as a bit corresponding_to a next area.

After thathakfeoRehhet BRSES Offi fthey AXPTHRED uminance "level -
thained in eachiof_thé areas. .. : hd
. Referring-go Fig. 5, a counter 9 is arranged to
. count a clock frequency CLK and to generate addresses . 1l
to n_in'the horizontal direction for each of the areas
arranged on the image plane as shown in Fig. 6. A counter
1oiis_arraggéd to count a horizonfal sync pulse HD and to
.generate addresses 1 to m in the Vertical:direction-of j‘}
~each of the areas. A low-pass filter (hereinafter -

referred to as LPF) 11 is arranged to remove an

@

_unnecessary high fréquency 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 the latter. A counter

13 is arranged to count the clock fréquency.CLK only
when the_output.of the comparator 12 is at . a high level.
A éomparator 14_is arranged to compafe the output, i.e.

a counted value;_of the counter 13 with a prédeter?ined

reference value Al and to produce a high level output

- 14 -



every tinme the scanning area changes fromone area over to another in the
hori zontal direction., Wen one horizontal scanning |line on the inmage
sensing plane which is as shown in Fig. 6 has been conpletely scanned in
this manner, one rotation of'operation of the shift regi ster also cones to

an end. Then A REX cHa" 59&5@ oY hagl NfatPelbe Sqa2R8¢EL
shE' PEERET aSC AL ¢

Meanwhi l e, "1" “Is" ad each d|v ed areas If fhe output of the

comparator 14 i geghsfeli 48 llgvgmdﬁa%a Wieh he bppd ze ﬁf’:alex £88RIRG ldmes

defining the divided areas in the vertlc direction have been conpletely

scanned in thisynRgRBer S3CAath WBrEeAYEIinY €OURMLET 8réAsowhdet f¥e each
of [err] places) of the shift register stores informdati on on the nunber of

tinmes (the nunbgiveBelOhinZdheahotrGaon il |diesction NénVenki Gilagdl PAXHON)
for which the output |evel of the conparator 14 becones hi gh. A conparator

17 is arranged &8 shopar dnt FagQuisput Thle I fAdssgildtert h5aipr adetaigeded
reference value A2 and to produce a high | evel output when the forner is

| arger than thetbahtee. these ¥itsbishifitewbrby knhe sbiatrevgey ttdmet ar e
therein one field portion of bi nary coded information for every one of
the m X n areascamhdngi par yeadday iadttdomtdrorthie bhagenpdiabg sbddits ng t he
out put. of the conparator 17 in a binary state for every area according to
whet ier t he out Buem; gngt of Wﬁ@hquwﬂe argas tQueretheren The Basiumbsc

ti mng generated bg t he counters 9-and-10. A conparator 19 is arranged
of data are covered once in rotation for every horizontal

. o scanning line on the image sensing plane {(or image plane)
as shown in Fig. 6. The shiff 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

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

&J. _ 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 every area.
Meanwhile, the number-of times for which the output level
of 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 consists

of & bits (% places) in the shift register 15. Therefore,

e 12 -



to conpare data for a preceding field stored by the nenory 18 with the data
of a currently processed field. A counter 20 is arranged to count a clock
signal generated for each area by the counter 9 only when the output of the
conparator 19 is at a low level. A Dtype flip-flop (hereinafter referred
to as D-EF) _21.i.s arranged to hold one harizont al .are.al%o-rtion of the

output (BVRERy %8 iSFOPHART BF Y The RBnpiPdtoreRPing B ator 22 is
arr anged MY, ¢ o] Yy €O | nf or L QRL0N an i diately
pr ecedi n‘ﬁhgrf(ei% WhI ¢ 4}1} g‘#{% ntecgl %rﬁgtr#%é @ééggg\% fal% tahrgega-soiﬁfary coded

i nf or mat i;@n r.ant SOUN €4 285 1 -arranged,i.q.count a cl ock
- signal \M!l"l cﬁﬁiggbggﬁ%tﬁ- ttkge{ etiaaoz;n ar ea -g{n yj%\hgtﬁéglhgi%osat gjlt%tgf the
conpar at 9eved .i S gt thiOW {1 Qos IVE6E T OF Cenér oR ERe re@yilr 2051 s produced
a signal Sl which'is i ndi cative of the degree of changés taking place on
the basi §s0fhd flidd @i ivid hin |41 NdERzo8YeL ahrble iioirae sensing pl ane
between the current field and the preceding field. Fromthe counter 23 is
producedusesitealshi¥ tedd Bit sas raliwht | ceroéspbadingr abl adeghae of a change
taking place in the current field on the basis of a difference in the high
f r equencypreanpoditterthetheden tdas avegis taxrabs shibfiteebynegpe eitsi ng pl ane.
An A/D (analog-to-digital) converter 24 is arranged to convert the outpufs -
of the dewveswortige rtthe saiinpind argacchangesnfrom enec@ne® DV ch is

conprised of a CPU, a ROM a RAM etc. is arranged to perform overall
control &Pe@noidemdine the horizontal direction. When one R

"

horizontal scanning line on the.image sensing plane which

'is as shown in fig. 6 ha§-been;completély scanned in

this manner, one rotation of operation of the shift

registgr aiso comes to an end. -Then:a next horizontal

scanning lihe.begins-to.be scanned.. Meanwhile;P“l" is

added for each-of,the divided areaé.if the outpuf of the
comparatbr_l4 is at a high level. When-all the horizontal ")
scanning lines defining the divided areas in -the vertical |

. direction have been completely scanned in this manner,

(R

each of an n number of counters (provided for each of 2
places) of the shift register stqres information-on-thé
number_of,times {the number of horizontal scanning lines
in the vertical direction) for which:the output le#el‘
of the cqmparator 14 becomes high.

A comparator 17 is arranged to compare the
output of the adder 16 with a predetermined referencé
value A2 and to produce-a high level output when the
former is larger-than the latter. An'm X n bit memory

18 is arranged to store therein one field portion of -

~ 1% -



autonatlc focusi ng devi ce by controlllng the lens driving notor 8 onthe
basis of the result of a.eonputing operation on the outputs of the counters
20 and 23. A DA (digital-to-analog) converter 26 is arranged to convert
t he out put of the control circuit 25 into an anal og signal and to supply
t he anal og S|g§1 to the notor 8. The automatic focusing device which is

arranged acco 'tﬂjclf cF?‘?'f%dlmg?E'F%ﬁl% 3§c??’8§é’ 286 Q%X R areas..
descri bed bel nce o) shown. Fi c of.the

di vi ded ar oas e (HERFRE 048 smﬁgmﬁioaf 1Phe q‘ﬁég‘%%g%o?ab tﬂgaddr ess
aij assigned thereto n h d r r e

mJ and jgrepresent u%%ut: E gh% g_xﬁﬁgrgt:br Z ?g'u %I\%ﬂ ﬁgté pI’OVI ded

for generatingy fééoﬁéé&r&@ﬂé Féeﬁgé@ﬂekh‘%h@% ut G £ i Rign

provi ded for gener t|ng the verti resses generate the addresses of
the divided arﬁkfeffofhst'gﬁﬂé‘wsfé‘&éﬂgoﬂ' 2AE B88q5di0¥! tinfind NendBPEeq

sensing plane I's scanned Assum ng that the inmage plane shown in Fig. 6 is

divided into 33 bgid wuﬁBSryegtaﬁal 1600d A2b8hplar@itcictiPnss VatPanyassuned
to be 32 and nto be also.32, a clock signal to be supplied to the counter

9is set - 15- to @ém@af:éeaaeacsoﬂ & Sprebédings fiield igtiretd By Jthé@Smékéry
subgarrier frequency; and the horizontal sync signal or pulse (hereinafter
reféT?ed to aslé heith gthé &B}aiof a currently processed field. A
counter 20 is arranged to count a clock signal
bt generated for eaéh'area by the-coghter 9 only when the
output of the comparator 19 is at a low level. A D-~type
flip-flop (hereinafter referred to as D-FF) 21 is arranged
to hold one horizontal areé'portion of the output (binary
coded information) of the comparator 17. A comparator
22 is arranged to COmpére the binary coded information
on an immediately preceding area which is obtained from
the D-FF 21 with the binary coded information on the
current area. A counter 23 is arranged to count a clock
o 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 Sl which is
indicative of the degree of changes taking place on the
basis of a difference in the luminance 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
place in the current field on the basis of ‘a diffe?ence

in the high frequency component between adjacent areas

.



supplied as a clock signal to the counter 10. Each of the divided areas is-
thus arranged to have, for each field, 11 clock pulses ipn the transverse
direction and seven horizontal scanning lines in the vertical direction as
shown in Fig. 7. The conparator 12 conpares a signal obtained by renoving

3t hr ought: Ao Ay ”e“'ﬁ i FERencen, ?P‘ags%eﬁ-aﬁﬂﬂ%hﬁzﬁifgfp' | L o
d

Bbove tneoPupSta A, it age ?ﬂ@?g *rﬁe°§*e‘ %%‘én%%etv%ﬁ‘?p‘ﬁ F2i e 50t ot an

'”ter”Edli 8IS R‘éi % £50c21 W21 ydhi CR Edn k. =3 t;ﬁﬁgﬁ‘%VO' tage

correspon Ing to e out put of the:conparator econes a

val ue ob{fiRed sy éaxﬁpﬁ/se&dwgatbﬁuv' degofll, JgaRAMC A NGid 0 Whether the
video signal is larger or smaller~-than'its internediate value. The counter

13 i s enaklkaagedend heeofénntover®ll ofohbeotobRakatttle thdmsones high to
cause the level of the enable termnal EN of the counter 13 to becone high.’

The coungaroa ttilte'f couebng cdevioé byecoheeblauQQMthaJieﬁn(ﬁriﬁlﬁg t he
frequency 2 fsc. The counter 13 is reset every tinme a scanning point on
t he | at emaltby @i \ardelmarml.s:rmf\gﬂsefreaumheoiraac@n@ruﬁmginot her during
its counting action on the clock signal of the frequency 2 fsc. The \L) .
count er ¢peraftdiosi @re, thenewtpetprofutbet koungewsr 28 andb A3 pul ses (= 2

fsc) of the clock signal received for
A D/A (dlgltal-to-analog) converter 26 is arranged to

convert the output of_thg control,c;:cu;t 25 into an - b
~analog signal and to supply the-analog'signal to the
motor 8.

- The automatic focusing device which is arranged
according to the invention as desCribed_abové.opérates
as described beiow in_seduence_of_steps:

As shown in Fig. 6, each of the divided areas
of the image_sensiﬁg plane of theuimage sensor has an
address aij assigned thereto. In the address aij, i
represents one of 1, 2, ---, m, and j represents one . ) o
of 1, 2, ---, n.. The counter 9 which is provided for
generating the.horizdntal addresseé and the counter 10
which is provided fqrzgéneratihg the vertical addresses

. generate the addressés of-the.divided_areés of the image
_sensing plape_accordingly:as the image sensing plane
is scanneﬁ.' 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 .

e



each of the laterally divided areas while the high frequency conponent of
the video signal is above the reference voltage Vref. The conparator 14
conpares the output of the counter 13 with the reference value Al. Since 11
cl ock pul ses of the clock sighal of frequency 2 fsc exist within each of
the mX n divided areas. as shown in Fig. 7, the reference value Al is
arranged to be &k & SE8INCRIXRJFFE VRACRaAE WO HdmaDHAs PaldRsagnghes set
at, say, 6. In qgther words, with. 11 clqck pulses, w thin each area, _t.he
nunber” of ¢l ook YRFAEELEE: LEREHenAEs RS [t RATGZIRAAT YR haighalo
signal is higher_th the referepce vol tage i.s.counted. Therefor it _the

| um nance | evelo%fp'ﬁ:%ev Bgﬁ?ﬁﬁg T EeﬁlegﬁSP a2 ﬁg’? eﬁle?%?ﬂgeﬁe& f"ﬁge
Vref throughout I egq Lt i ZQn rol.ateraladir i 0 a
maxi mum nunber 0 C o%ia%ugéggkiggggg%té .%ﬂ%:qﬁﬁégﬁén%%F, ?ﬁéh ds

comparator 14 Ndugeeialal aguslyiOnendl bieadleds RXimivdd £orcashn

hori zontal scanning line, information in a binary state according to

whet her the t hep oL efh Vel 88k ChulisBE9hnl WHeN31em SR rést BBAVEnENE
reference value Al. The output of the conparator 14 which is thus produced

i's supplied todderndieridéntalbecahning atinkke ivhitHe U 61€41 18iré&tion
mentioned in the foregoing, the shift register 15 is conposed of an [er]r
nunb&r of shiftag eghhewner snoFig. b7t s which correspond to the nunber of
| aterally divided areas of the inmage sensing plane.

' The comparator 12 compares a signal obtained

>~ by removing an unnecessary high frequency component from
the output of the preamplifier 3 through the LPF il"with
the reference voltage Vref. The comparator 12 produces
a high level signal when the output of the LPF 11 is
found to be above the reference voltage Vref. The
reference voltage Vref is set at an intermediate value
W, of the video signal which is, for éxample, a voltage
.'éorresponding-to-IRE'SO%. The output of the comparator
12 thus becomes a value obtained by binary-coding the
s video signal according to whether the video signal is
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 13 then comes to count the clock signal CLK
which is at the frequency 2 fsc. The counter 13 is reset
every time a‘scanﬁing'point on the'laterally divided areas
changes from one area over to another during its qpunting

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

L~ 1p -



In addltlon to that, counters of [err] planes (or [err] bits) are forned
for the n nunber of areas obtained by laterally dividingthe i mge sensing
pl ane. The shift register 15 receives the clock signal which rises every
time the horizontal scanning poi nt changed from one area over to another

2m0Ng. N dhAlGR% s CHRMURNLL Y doglt DB BRRGEOVAL, Qe NgE! 2001

scanni ng p0| Shl registers are rally shifted
one by ong &9% g ong t g t akyl f g’ n scanni ng
i ne. The a e %}a ("0" g%%ledbtfhg?gt %llo’(fwct hsg out uj%/eo "N ‘g %g?l’:rpar ator 14

Is at a ldukl el tnéNthtdra PHfedi Y1868t Arehs! %ﬂl& Rlﬁe Qh%ﬂe conparator 14

is at a high level. Then; the counted value of an [err]-bit counter

cor r esporEidifhdricy F@o@méﬁabbﬁ fhéaviigeb FiIRIY &k abswdevhéhe data of
the shift register 15. The output of the conparator 14 is eventually stored
by the npyufd¥dncd eoLtdgs VESE [ eSPRE dcb@ipadataih 10f ddipaes deHear eas in
such a way as to indicate how nany tinmes the |evel of the output becones

hi gh as autgmut tobHftlse acviamperatd wirhdeteareferemmn valueamlal scanning
lines). Further, the data of the shift register 15 is reset every time the
scanni ng Smsze d\hr@hsclt rmnses ofrtheatlpcl sidedlaradh fovequencynot her .
Referring to Fig. 7, at a point of tinme when the scanning of a horizont
scanni ng 4 ififc [exis EHwithimeacht of ythef oy X mhdivigleg-aress fasm one

vertically divided area to another conmes tog-an _end, the adder 16 produces
and shown in Flg. 7,_the reference value Al is .arranged to .

g

be at a value exceedlng 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_thg_luminance-level'of,thé video signal

is higher than the reference voltage is counted.
Thereforg,;if_the luminance level of the video signal

is higher than the referepce voltage Vref throughout )
one whole area in;the'horizontal or lateral direction, :

a maximum number of 11 clock pulses is counted. In this

¢

manner, the comparator 14 produces, for every one. of
the areas'existing igneach horizontal,scanning line,

_ information in a bina;y;state according_to.whether the
the.counted value of a high luminance component is above
the reference value Al. The output of the comparator
14 which is thus producéd 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

L

registers of n bits which.correspond to the number of

-1 -



supplies.to the conmparator 17 such data that indicates how many tines the
out put |l evel of the conparator 14 has becone high as a result of scanning
of all the horizontal scanning lines within each of the divided areas.
Further, in the case of this‘enbodinent, the i mge sensinng plane is divided

by 32 both ind{he ve %y apd_l ateral. ions with each of the divided
areas arrange @ 8?3%? pureEse n %ﬁmﬁﬁ?$ﬁw§?5ﬁfﬁg F MMficng |ines:
| h d . d d t ot
sampl i ng E‘anf@eﬁ%g%e@% PhaEH PelPadid ot % Fidnfs oLoFothbatadata of
32 bits (n = eS d d t e |

EBPhLE! f%? &ﬁg $ gﬁﬁbé@ Ik Jy%égm%ﬂm?fﬂéé ﬁgdg tg%?#%ﬁn

seven hori zont scannl ng t he reqw renen

be -arranged g ?-iﬁqr Eﬁebhﬁlﬁgéﬂgehﬁingh tard&di Sf'lﬁ—‘% %‘E Qééﬁﬁtt@;ee

colums ([err] he out pu er 16 whi |cate ow nmany

tinmes the outpvs ré¥&ivet the EQHEEV§E§ha14w&ﬁ§ﬂ?ﬁ&ﬂﬂ§shéGQr?"EEMQ Q@@h

divided area is supplied to the conparator 17 to be conpared with the

reference val ugoARzastaENsEaNALNGNpbha tf GRHYeW. ftomtbhé hiehageer the
conparator 17 is arranged to find, as a result of a scanning process on

each of the d|u¢dedoaheasamuhgtbné fir aelast.he qutiherred t hpr wi@ht dhescanni ng
| i nes ;havi ng nore clock pul ses counted by the counter.13 than half of the
11 clock pul seshahgernover-of. the( hbrdzondiadatscapninag poinhj glther ¢quember
conponent above a given value) is exceeding the reference value A2. Wth
each of the of shift registers are laterally shifted one by one to

~ complete one shifting rotation for every horizontal

-scanningﬁline. The adder 16 has "0" added thereto if
the output of the comparator'14 is at a low level, and
"1" added thereto if the output of the comparator 14
is at a high level. Then, the counted value of an L-bit
counter corresponding to the applicable area is

U incremented to renew the data of the shift register 15.
The .output of the comparator 14 is eventually stored
by the n number-of-countérs corresponding to each of

At 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 horizontal scanning
lines). Further, the data of the shift register iS is
reset every time tﬁe 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 one vertically divided area tp

another comes to-an end, the adder 16'produce5“and

-8 -



di vided areas arranged to have seven horizontal scanning lines, the
reference value A2 is set at 4 which is nore than half of the seven
scanning lines.. The | evel of binary output of the conmparator 12 becones
hi gh or | ow according to whether the high frequency conponent of the video
signal is abpve or bel ow the refere&&e_voltg&g Vref within each divided

e

area whitPRLies tpohhei Rompgragor iy thatpipdicates;” as
i nf t. ! . of the divid Ly whén th b f h
nor | zont A" SRR F4RPPdEe! AR, dPRoLie G COBPAFAEA=, A4 gr ol cr

nber, w h | _qf : tor 12_hayir e high, th
aTPen; A p0onRohRbh KBV rkyhle (i ARy 186 B} epocorE NLOn, Lhar
hal T of A&esYehthiabebRhiha 4T0gE (Aleriln (el 0 2008 2 15480RI N0 [ines 1T

not, the conparator pro _ € conparat or us produces its
out put igrdde. f oFgL-Phe Pl N2RY thi! QaR! gt fiPis catbo@inbhe, dicheded areas one

by one. Assuming that the information on each area Is assuned to be bij

the i nf ofm@gé 0Sehs ingPplaKeTEise i viiadia & 3hes fr 1hhenaveeaqg cgal ue of
the lum nance level within one area aij is larger or smaller than the

aver age andr napeéfal eigreot iohe Widhe dadigod| tie,aividedaapkas | RE 50% The
- binary information bij on each divided area is stored in the nmenory 18 of{_m
X n bitsafmingedhtdi htdeodd afloek pulises amil severabopiizoafthdr one or
several fields. The conparator 19 then conpares the binary information on
each ar escamningnlonesti ofinobttherewordls, each divided area is . C:
arranged to have a total of 77 sampling points.
Therefore, the shift :egister_lS requires to have-dafa_
of 32 bits (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
columns (& = 3). . S . G
The output of the adder 16 which indicates how |

.many times the output level of the comparator 14 has .-

.become high within each divided area is supplied to the

comparator 17 to be,compared_with_the-reference”value-AZ
. as mentioned in the foregoing. In this instance, the |
. comparator 17 is arranged to find, as a result of a .
scanning process on each of the divided areas, whether
or not the npmber of horizontal scanning lines havingy-
more clock pnlses-counted'by the counter 13 than half
of the 11 clock pulses shown in Fig. 7 (thus indicating
that the high frequency component above a given value)

is exceeding the reference value A2. With. each of the

-4 -



the current field. Wen the data (or information) of the preceding field
Is found to differ fromthat of the current field at any area, the counter
20 is brought into enabled state at that area. Meanwhile, to the counter
20 is applied a clock S|gnaI'Mhich rises-once for every one of the mXn
di vided areas. . The counter 20 is allowed .to count the c|ock sjgnal only
when it is enﬂ&%&§QQ/QWRﬁsnn¥%@n9¢dtﬁ9 Béﬂﬁaﬁﬁﬂﬁn:Hprlq¢E¢@lo$§anPHeg
counted val ue of the counter 20 is increnented by one’every tine an area
for which the ]délecF st@?%dr?#’é'%c?reﬁﬁﬂ-y‘elézl 45 Gifld 2% HeBifheignPoreom

A total of .the counted val ues obtained in

mssdﬁ;ﬁngi 1E q é‘rﬁ}% %}' Mﬁes‘%‘éﬁ%l ﬁﬁaﬂf‘é‘ﬁ‘@ |1§"lﬁfta‘nt ual l'y produced as a
obiained a oﬁZ?”S‘r ngetvgr & PFavelipt, bnBEl i ¢ C{*f??f&é.é &t 12
P:]?glrjﬁ;'?l LLObU %recedf%?‘?gf’gdgng t':%L“}:i“belwnarlg i g]; ngg‘?ogllg?jr yof
the current fi ue(ﬁﬁ&ﬁgﬁﬁ%ﬁ c%ﬂgfﬁéﬁﬂab S%h@?Wiﬁ%é”@ii?&ﬁdlésaﬁabkows3 m

n [err] The va e sigha ere ore varies wt e varying
degree, i.e. U&eﬂawwlﬁgedfaféfeneé 88 talg@P¥a-eFE RS tHli P édeh aibgashgnal

S1 also varies when only a small ‘part of the inmage plane, such as a man,
noveS within tdied rmgﬂ:mlf@eaevenowhl Im Fig.i mage mi@rtﬁ:xa@afawﬁl £726
o produces "1" as 1nformatlon on one of the divided areas
~ only when the number of such hbrizontal”scanning lines
that have clock pulses obtained in a greater number,
with'the'output.leQel of the comparator 12 having become
high, than half 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,
W ‘the comparator produces "0". The comparator 17 thus
produces its output in the form of binary information
for each of the diviaed'areaé one by one. Assuming that
EJ ' the information on each area is assumed to be bij, the
information bij approximately indicates whether the
average value of the luminance leve; within one area
aij is larger or smaller than the average lﬁminance level
of the whole image plané, 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:oﬁt'aftér one or sevéral.

fields. The comparator 19 then compares the binary

information on eéach area with information obtained for

- 20 -



remai ns unchanged. If the lens is focused on such a noving object within
t he i mage pl ane, the object distance fromthe camera m ght vary to bring
the I ens out of focus. Therefore, unlike in the case of nmovement of the
whol e i mage pl ane due to camera shake, the automatic focusing devi ce does

not have %ﬁg ggrgéggpggeiron1 %ragﬂg;éatgegratlOnfocagegwathe object in

that instance he1&iHonal’ ¥ ocUsi oy op 0 a‘'stop

d I f
under sueﬂ?a%fgega&hgef%glangéggﬁrog,catw@{ £o2! FR3I RRAOY Nl 1Y O

comng in us on t arrangenent woul-a be T at her

undesi ra@d:@re;re $9LYE hiti anpr akleam e é‘dﬁm’éfﬁﬁé ¢Li BhRidh the

possibility of the above stated faulty operation by naking a discrimnation

bet ween gn t®VEAEBLeal stheeOlitethatNhredDVaiEShwRi1ENE teh @R | mage pl ane
due to panning or canera shake. -For this purpose, the enbodi ment uses data

whi ch i scobhenedor baappeiea ahelowkplsigraRiwhoéht ke sesolonderage pl ane by
means of a D-FF 21, a conparator 22 and a counter 23. Referring to Fig. 5,
the D FE&# eseayrangedft ¢thiee it X ggetisdided aacéask sThealcountady rises every-
time the scanni ng poi nt changes from one -divided area over to another in
the | at 2@l igli addowed. tTheobntarthe flomgints tgnah eaily whephdin X m di vi ded
areas produced fromthe conparator 17 is held by the D-FF 21 for each argg -
in the hb?|QQEP%FdsEXnﬁPﬁg°MtQHﬁHQﬁ1thﬁm?@@@%?@ﬁ?ﬁuﬂ9of herpfiore,] s

conpared with the data_output of-the conparator 17 by the conparator 22.
Then, the counted value of the counter 20 is incremented b .

one every time an_area_for which the data stored in the et
memory 18 is_fpund to be_diffe:gntJfromjthe'data-of the

_cn:rent field. A'totgl_qf fhe céuptgqualues obtained

in this manner fqr the:whole-image sénsing,plane is |
eventually_produged'as_a.signal S1. Assuming that the.

binary information on each of the areas obtained a one--ér
several—field_period_before_is bij', the signal s1 = - Q}
produced from the_qountetiéo.represents{a tqtal_difference .
of the_bina:y.informatiqn bij’ of the preceding field. -
from.thg binary inﬁormation_bij o;_;he current fieid,__ NS

Thexrefore, the signal Sl can be eXpnessed as follows: -

2. 2. I bij - bi3' | —emm (1)
i=1 j=1 ' '

The value of the signél_Sl therefore varies with
the yarying deg:ee, i.e.ithe blurring degree, of the image
sensing plane. The signal S1 also varies when only a..
small_part of the,image:plane, such as a man, moves :within

the_image plane even while_the image plane as a whole.

_.2L -



the counter 23 is enabled for any area for which the two 22--
out puts show a difference between them Like the counter 20,

dat a
t he counter
23 is receiving a clock signal which rises every tine the horizontal

scanni ng poi nt changes from one. area over to another.. The counter 23 i's
thus allowed to count the_ cloc siggﬁl to have (ts countgd val ue _. _
i ncrenented by"Of81BAI YoghERgEA - s hathed 995 the BacPErdor™ R ar at or

. Th hen’ yally d i gpal  S2... Th

i gnal S2' 15 GIPHABD; RIS AR S opodn o E68F s SpRnBEde, distance
R > . > oot 10T |

the conpl oxi ty EpRoHP, Sl AL Aottt e “0F phEnd HEDEeRs 00y
expressed as f@hé?%’lﬁbr@, il linhe | G08L S¢ HEDLREAR! B2 &:}r{ﬁ ?ehdpla? eas

difference int nary information blrj occurred anong the

¥

can

LU

of the whole i msgepbﬁaﬁes BRIy 1Y TAidEL ke OF tﬂéeaﬁféﬁ:aftri@“i%}ﬁﬁhﬁi%z

adj acently | ocate

control circuit 25 of Fig. 5 according to the follow ng fornul a:

S2 " keep the- focus on the Pbjedrtl e thabi Ehsuhhicent elnf i twk cat es

changes taking place in the inmage plane is obtained by this conputation.
automatic focusing operation is brought to a stop under

t
S

such a condition, the camera would have almost no

on the l'eft side thereof. The signal values SI and

which are obt aggg@iiceNdble MO HavikeSts iheds 84 2F SoMOBPErRd iy tie

= S1/

possibility of coming 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 plane 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

s comparator 22 and a counter 23. Referring to'Fig.'S,

the D-FF 21 is arranged to be triggered by a clock éignal

- 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

~ 22--



In other words, this value S is obtained by normalizing variations and

di fferences occurring in the -24- I mge plane between different fields
with the cluttered degree of the image plane. Therefore, the enbodinent is
capabl e of elimnating the adverse effects of the inconstant degree of

var | AT RS e GG [l % diif ELPORECDBLUGERN kel |0 4t ter ed

degree o el “pl-ane: Thi's 1s an advantage,. because: Serence in

the degregufftdMS ¢! WHET ESuGESE €8308st PRCWHOL RS FRLA JUIBRS S es a

sal i ent- change in the val Ue S1 even under the same bl urring-condition.
Wer eas, wiildh tf&é@'é%rf}ﬁ. fidBthE Cloi £BnthAe YebwRing \PYiGk represents

the cluttered degree of e it mage pl ane enabl es the automatic focusing

devi ce t @hdris MtolydSnéarea Uove b gafoltheesPeaThie eoumtied Wt her the

i mage pl ane is nonotonous or cluttered up. Therefore, if the whole i nmage

pl ane chadmsgatis dllowed | tondalntli tiket EbackDseghban tendhalieviided area, the

extent of the change is expressed by a value which is nore than 1. Further,

i n case tcounted walymrinofenértednagy pheneniyvehenhiilte ishenabdgsl pl ane as -

a whol e is not changing, the changing degree of the whole inage plane is

smal'l relbat ithe tantit 9 fiitthe ccbrparatonf 22he Thegeopinded 230 therh a case,

~arelation of S1 < S2 probably takes place to cause the value of S of &
For mul a €yeniyaddehromes ste eFoducaner 8igpal BRe cdber iamalcuit 25

S2 'is a function which_varies according-to information

on_a_gifference_Setween-adjacent areas within one field ™
image plane representing the complexity-qr cluttered -
- degree of the whole image plane and can be expressed -
as follows:
T _ _ _ .f
s2 = 2, ), | bij - bi(3-1).| . --- (2)
- i=1 j=2
Thg_signal 82 represents a total difference in the binary
_ipformation bij occurred among the_divided areas of the
whole image p;ane'showing'a.différence of one area-from ' - 'G:
énother_adjacently located on the left sidefthereof--,
The signal values S1 and S2 which are obtained
in the manner’described_above are computed by the control
circuit 25 pf Fig. 5 according to the following formula:
'8 =81 / s2 . : o m=== (3)
A valug,s_which;ultimatelyﬁindicates_chénges taking place
in the image plang_is.obtained by this computation.
In other words, this value S is obtained by

normalizing variations and differences occurring in the

- 2% -



is ‘arranged to find whether the value S 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 action
is..allowed to continue. This:arrangenent thus effectively prevents any

faul t ti £ bei aused b ' by, khe_& t of th

| mage. plane dudRaecakans Bxkee dXkbieh ] ¥abgtiRhTRE, chusoedd .
d f I d ' ' I podi ' : d
Lo obtain |1 byCRoeaPin A sty ST, [ PREraFOReCTERS, Millod fadllf 200°

lateral |y ad aggRhpaeedt oHifiBATHY e 44 9eALEARTLARRL Je @iy aut omat i ¢

focusi ng device, 't o signal to be used for finding an in-focus state
i s obtained byjfRebh3ednd ey NG /4P Pat {GES PE3GLtingher@hPlL, a signal
conponent in the vertical direction of ~the image plane I's sel dom used for
that purpose. dAffeiencd bRitween ifig ray eienthef cliieteaaar degrdd Wt
regarded as uninportant and the degree of a cluttered state in the vertical
direction is athe dimagiedplathe.0 [Thimtis nmoradvanthigecyvbecausexCcCc® dance
with this invention occurrence of any slight vertical change can be
adequat el y copddffietrencel incatdhe degrea abnjjomecclutiteredi dggretehaxt the
corresponding to the nethod of detecting the edge of an inmage plane and a
hi gh frequencywbodporismage plane aauses|adsabientrichhnge iin dihec|vaslate, for
exanmple, in

W

. S1 even under the same ﬂlurring condition. Whereas,
with the value Si normalized with'the_value S2 which
representé the clutfered degree of the image plane enables
the automatic focusing device to detect always an actual
changes irrespective as to whether the image plane is
monotonous or cluttered up. Therefore, if the whole
image plane changes in the hbrizontal direction mofe
U than one divided area, 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
ot 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 Formula (3) to
become less than 1. Therefore, the control circuit 25
is arranged:to find whether the value S 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

_ oo



Japanese Patent publication No. SHO 62-38083 is enpl oyed, the above stat ed’

tilting novenent also nust be taken into consideration. |In such a case,
therefore, the enbodi nent is capable of adequately coping also with a
verti cal change by perforrri ng a conputing pr ocess usi ng 25 a val ue S3
for detectl t he b| formation on t | J areas. The
val ue S3- &}ﬁ‘ ngﬁ'g'sse gs fccmt:mue.[er % Sﬁ n‘%ﬁgﬁ ment -

d b |
Corron s SRR A e ddrey dﬂf“%@ﬁ’aﬁ%‘?ﬂ“ﬁ?ﬁg?&e F?r%*e‘%ﬁ%%‘?%‘?é'sﬂgl | ness
of the vg h“?e Q{? RQr gy gt{é)mdlibxﬁé}?t hopi en8f whole iAW Prafdi s basis

does not 1T exanpl e, the arrangement nay be changed to,

vary thedh@quﬁqﬁﬁmégg|gﬁaggpord|ng to changes i.n the angle of . vi ew such as
changes in the zoomng state of a zooming |ens or the like. It is also

possible to vary the oYfteriensg We evabeor s ngndachitdnauimy aigeeyi ded
areas on the imge plane. The inventjion thus allows design latitude as
necessar pf lan diiut e & tartrea i ok e chmalga gplaneh e thev enbicahinen tlescr i bed
in the foregoing, the lum nance | evel of each of a plurality of areas set
on the i isg@Engedy to abdain edprias seemparangi they vieduesref orheal ue. _
Then, any novement. or changes taking place on_the inmage &/
blnary 1nformat10n bij on the laterally adjacent areas.
The_:eason for this arrangement: - In an automatic. focusing - -
device, the ﬁideo signal to be used for finding an
in-focus state is obtained by horizontally scanning the
Limage,plape. Therefore, a signal component in the
verticaL,direction of the image plane%is_seldom.uséd-
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 thls 1nventlon,

A it

occurrence of any slight vertical change can be adequately o
coped with._.;n:case where a componeptﬁdetecting-method
corresponding to the method 6f detecting the edge of

an image plane and a high frequency-component in the-
vertical direction which is disclosed,. for example,-in
Japane#e Patent publication No. sH0 62-38083 is émployéd,
the above stated tilting_m§vemeht also must be takén
.intolcongide#atiqn. In such a case, thefefore, the
embddimen;.;s capable of adequately coping-also-wiFh.ﬂ

a vertical change by performing a computing process using

- 24 -



pl ane is detected by conparing the binary information value of each area
obtained for one field with the binary information value of the sane area
obtained for another field. In addition to that, an automatic focusing
action is arranged to be controlled on the baS|s of a val ue obt ai ned by

nor Tl 210 1hg LETb! <97 shie adflanian WL L RR9°0n28 B Lk, at LRLCC
accurately [ nepRgbniny? di0A0E hddle, | HEE DLEIE b cawdh ;uu,égrgggsaent

of the whole inmage pla canera shake or c

partial novermegkt eBgreek. | ke a novenent of the nain object wthout belng
affected by a difference between a nonotonous state of the i mage pl ane and
a cluttered up state thereof. |In the case of 'the camera shake, the lens is
prevented from com ng out of fanSé?y bringing the focusing action to a -
stop. In the event of a steneﬁi ot e v n-ob{ ecl)gr |{the |ikes-1he(q)
focusing action is allowed tojike ciitinued. Therefore, when applied to a
video canera or a |like video apparatus which is to be operated usually in a
state of being held by hand, the enbodi nent advant ageously prevents a
faulty operation whi ch ofFbethese tdsuldmbddimentndeacslibed imraxrnangedt he
likeg. ,/n accordance with the nethod enpl oyed by the first enbodi nent
described in the fGerddei whetheominan Une eauhova tike fdicsianyg aetion
obt ai ned by dividing the image sensing- plane vertically by mand laterally
by is to be brought to a stop by determining the largeness

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

of "1". However, this basis does not have to be "1".
For example, the arrangement may be changed to vary the
reference value according to changes in the angle of
Qiew such as changes in the zooming state of a zooming
lens or the like. It is also possible to vary the

L reference value according to the number of divided areas
on the image plane. The invention thus allows design
latitude as necéssary.

\ost S -In the device arranged according to the
invention as described in the foregoing, the luminance
level of each of a plurality of areas set on the image
sensing plane is expressed in a binary information value.
Then, any movement or changes 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 focusinq action

is arranged to be controlled on the basis of a value

- zb -



nintoan mXn latice-like state is obtained in a binary value. The binary

I nformati on val ue of each area obtained for one field is conpared with that

of the same area obtained for another field to detect any novenent taking

pl ace between the two fields. The total of such novenents i s obtained for
| ane in the formof 27 gnal value Sl1. Further,

he whol

E hg va?ug%gaq?dzﬁmqﬁﬁﬁl?ﬁiﬂgaﬁﬁ? hEFsb‘&lt é’fszt%l%ht?%f)+%§eﬂﬂ§ht he

| ft t t S

nor mal | 2P MEHEES APHICERS FrehCE gsfieém?s B 'the % BgSenange of the
G B M otEoI0 SIAETAC S, SRS R
nnvenentdg ﬂg}vg1+ﬁ%ﬂ gfanﬁ elmgpg pﬁ'%ﬁégreeéﬁgéate q;nts a changi ng

degree varies exact pr oporti-on novenent of

the | MgG,Rlai 4 0Hke Aphote 2tnagL ep1Ne! haxd U chiedl dagg cgethereof. 1

cases where the object which occuples a part the 1 nmage ane noves al one’

whi | e t hednBge sHa0e wr@a%eanb?eaogar&iaa HWe@nerI@ettYé’i'é@f S1 which
represents a change occurring in i nary information between different

fields baguresa sichdémdet abf VEhé OmailR ©Bl ke tS¥iMNat Ping eat setlied
cluttered degree of the image plane. In that event the nornalized valuaus
al so bectryesa shf ferdinee Vind tweént humomaltbwlmccmrahmg)f othdeihage
plane and a cluttered up state thereof. - In the case . f”
. of the camera sheke, the lens is -prevented from coming |
ouf of focus by bringing the-focusing eCtion: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-apblied to'a'ﬁideo camera or a like video
apparatus which is to be operated'usﬁaliy.in a-state:of
being ‘held by hand, the embodiment advantageously prevents -Q),
a-faulfy-operation which otherwise results from eamera | .
. shake, panning or the like.
In accordance with the me thod employed by the o’
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’
'obteined for. another field to detect any movement~taking
place between the two fields. The total_of such movements

is obtained for. the whole image plane in the form of

-



t he whol e image plane is noving due to introduction of hand vibrations to
canera or panning or an object occupying a part of the imge plane is
noving even if the degree-of the former novenent is equal to that of the

| atter. Therefore, canera shake or panning is detectable by utilizing this

difference in e val ue_S. owever, further studies have _revyeal ed that the
et hod descr | bERS B RUBaR LD Soun dU Nife a0 TRORST Sh: fHer RORBRUGH R
I n other words, .,i{he hod described.i.n.t-he foregoin as he found to
have the fol | ofiith Bpgﬁ‘g?ﬁ va ecggé "{kh’a‘fh'aﬁe%ﬁ?%%?kﬁgéﬁﬁyFﬁﬁ%geﬁf of the
I mage pl ane co 0 re t ent a i ee _Rst. a
Lacggrgund mhigﬁafégngggggkoggogﬁhghgﬁ#% ﬁh he &*ngigﬁaggggﬁgﬁéﬁc)tm

not much cl ut tgjeqs hBEnKaliuRaSLoltd PR % AvhELA! LUBKYSERTR! RO ce

The value S becones too |arge even after normali zation the value S1 with

the value S2. 4 Eeée§¥|hnnyﬁaﬂgﬁe%Eﬂ&HQ'iﬁﬁbé beahe PRs eRBE tITBES
di sti ngui shabl e ?ron1a novénment due to canera shake or panni ng. Further,

even in cases ypheeetbhebRaehe’ Ut terd®lad®red 08oUshei imageOpiasle .
occupying a relatively large portion of the inage plane noves to a great

extent at a hi gh theedwvehhteofakcamerailshaiiie canmgsahningawhtchorpsulitis an
accw ate discrimnation fromcanera shake or panni ng. Wereas, a second
enbodi mrent of fhi ghenmenkement farthengdible iwhge phanebothestwallae & obl em
The second - _
: which represents a changing degree varies exactly in
~ proportion to the degree of lateral movement of the image
plane without being affected by the cluttered degree -
. thereof. 1In cases where the object which occupies a
part of the image plane moves alone while the image plane
‘remains in repose as a whole, the value Sl 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'valuens'also
s : becomes small.

The value S thus varies according to whether
the whole image 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 utilizing this difference in the value
s.

-+ However, further studies'have”revealéd'tﬁat'the

.; QB -



- enbodi ment is capable of accurately making a discrimnation between the
novenent of the canera and that of an object occupying a portion of the

i mage pl ane without being affected by the nonotony of the inmge plane and
the size of the portion of the inmage plane occupied by the object. To

ttain this ility, th d egbodi nent J ¢ d to find ch

ccur i eSSt [ARSES Ao BRRRy LRkt VR RPOtr fBF an | mage

+ hi e : . hat o t her. fi 29, i I
st ead quatts AaeayBpghE, T, bEfert wold Snd i Papd perre R
plane beti‘éﬁ%éjixféfﬁé‘ingi ﬁéﬁsbeghgfoﬁnﬁh%@ Hdie W%ﬁﬂ@&ﬂhgﬁm in a

bl ock di agram n g. 8, the sane conponent parts as those of Fig. 5 are _

i ndi cat e;h@biéi@g safg &8E€r eAGe AHMBbIletrrHEddpy Uy 34| Sapt bRewnare

onmtted fromthe follow ng descri-ption. The illustration includes a photo _
taking | difage pandBESMESNE6T mdved thbl @agRlddt @xthn® HEO0GERASHAY Circuit 4,

a band-pass filter 5 a detection circuit 6, an A/D converter 24, a DA

convert esp2ed aad#iss tira vbagkgeband8whd oo ritst alor tenwhs 2bhfisr -control i ng

the automatic focusing system a |owpass filter 11, a conparator 12, a

count er B} lowimmgpthetwitold, imagei planegitet e Mot amchidelut6eredynters 9

and 10 and a conparator 17. These conponent parts are arranged in the sagy -

nmanner adhen wdilue 83k bhicreasesr $o enrediatdivelyllgreanhdegreat differs from

the fIrStThe value S becomes tooflarge even after normalization :; |

of.the-value-si Qith the-value-sz.f As a.result;~the :

movement of the objéct becomes.hardiy-distinguishable

from a movement_due_to,camera.shake or panning.  Further,

~even in cases_where-thé'background_iSanbtfmonotonous,

if an object_occupying_a-relatively,large portion of  the

-image plane moves to:a great éxtent atJa high speed,

the value S also becomes too large to permit an accurate | -QJ.

discrimination from ¢aﬁera shake or panning. w
Whereas, a second embodiment of this inygntion_

‘is arranged to solve the above stated problem. The secdnd -’

embodiment is capable of_accurately making-a

discrimination between the movement of the camera. and

that of an object oécupying a portion of the image plane

without being affected'by the monotony of the imagefplahe

and the size of the portion of the image plane occupied

'by the object. To attain this capability, the second-

embodiment is arranged to find changes-occurring~in=£he

image plane by comparing the edge or contour of an  image

- within one field image plane with that of. another field

L= m -



enbodinment in the followng point: In the case of the first enbodi nent
which is arranged as shown in Fig. 5, the degree of novenent of an inmage is
detected by storing within the menory 18 the binary information on every
one of mX n divided areas of: one i mage pl ane; by conparing the binary

20 el LR eaflod ' BLERSELARS i Sl

obtaining a to _ novements or ¢ ak I"ac
two field inmog;ptaisheiWiciitnd rms@esg 8¢ sobREEEhl e i uiiPili gL 2
conparator 22 1s supplied to the nenory 18. Binary values of information on

30- di fferences. bet wegq (AdigAGHYw @3S Scofid! EME8ARMaRT AR & bk om
t he whol e i nage pl ane through the conparator 17, a D-FF 21 and the -

conparator 22 @iggrhms suer ¢dgd.n g hethe nddnie l8ompdhent bl tslldiestidse of
di fferences between adj acent areas on the current field image plane are
conpared with Fbg.val age dndieadtaid tbe thesamd Sreferahve Siimersisesandi ng
the noving degree of an inmage is obtained fromthe result of the

conpari son. Ththebdetadflst of pheme srefornbt béedi figom thef £éoddoaing ue-

bet ween di vi ded areas on the inmage plane neans detection of any part that
changes from "descgiption. f b idlustratiom imeludegeapbhodartrkinaction
of conparing the edge parts or contours_of an inage obtained on the current
fiel dinmage plh@BSahd ANpABAdSUSeMSY 3 ne@yPPPaMRLifIRET 8f 0% PRARESS NG
cases where the, ) . _ . . .

circuit 4, a band-pass filter 5, a detection circuit

~ 6, an A/D converter 24, a D/A converter 26, a lens driving

motor 8, a control circuit 25 for controlling the-
automatic focusing system, a low-pass filter 11, a
comparator 12, a counter 13, a comparator 14, a shift
register 15, an adder 16, counters 9 and 10 and a
comparator 17. These component parts are arranged ih
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
g/ : 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 information on every
one of m X n divided areas of one image plane; by
comparing the binary information with that of the image .
plane-of the preceding field; and by obtaining a total
value S1 of movements or changes taking place between
the two field image plahes; Whereas, in the second
-embodiment, the output of a comparator 22 is supplied

to the memory 18. Binary values of information on

-



obj ect noves to a great extent against a nonotonous . background or where
the change in the binary information on the whole area of the inmage pl ane
becone | arge due to a large size of the object, the second enbodi nent is
+ capabl e of extracting and conparing only the contours of the object

appear ed 5qr; | ff - ' 1 . S t Ther ef or e,
tﬁg -ad\'/eflggﬁg}%ggeg g{ee%}r?re{)dr ?ﬁé‘?%ggdg%ggg egwmta‘\?)eﬁ'eq%;b% " 'aélhﬁ%d on the
basis of hfig HeP fond tife Ynd1E DRhGE! p16de M rBulH" @8 cofipdraPyemeENt of
the object, therefore, can bé accurately detected W thout enlarging the
error by ely 3-EN@ NV AdE tHe Fomp@pae8E- 222EHeY i) torddd SiROi Nt s
described in detail below The binary informati on value bij forevery one
31 - . ahd hendry gl viTnsh Arewe @ajlues oife diffirdgiices betwees by the
D-FF 21 in an anpbunt corresponding to one horizontally divided area. This
hol di ng adjaments gxdsoredhecehrentr fiedtalimegenplane iame L (see Fig. 7)
fromwhich the binary information on each area is obtained. The binary
i nf or mat icompaxiede wittitc Hthies relue$ os tonedapda the owemaaredl &y aAconparator 22 -
with a binary information value for another area located in the horizontal
di rect i ovalusr S1sharapnesanting hthe onpuindodegrees off rathgt®a9® produce a .
difference value cij between areas_laterally adjacent to each other anmongy
t he di vi d&d ot@ddneds fxomthe, yeguly. of h thge APATASAT £ er ence val ue cij,
the synbol i repre;r%né %b%% Osftated process of obtaining a . S

difference value-between divided areas on the .image plane
means. detection of any part that changes.from "1" to

"o" or from "0" to "1" on the image plane and .an action
of.comparing the edge parts or éontqurs 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 monotohous-.
background or wﬁére the change. in the binary information
An'the whole area of thé image plape'bécome large due ‘to
a large size of the objecf,_the seqoﬁd embodiment is: N

. capable of extracting and comparing only the contouré-of

the object appeared on the different field-image:planes
with each other.. Theréfqre, the adverse'effécts:of errors
_inwthe detected-movement obtained on the basis of the area
.or size of the object can be minimized. Any moﬁement.of
the object, therefpre,,dan.be accurately.detected without
enlarging the g;ror,by:making the value of. S1' unneces-
_sarily}large._ This point is described in detail below:

. The;bina:yhinformatioh value bij for every .ene
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1, 2, and m while the synbol j represents 1, 2, --- and n-1 as
applicable. The difference value ciJ can be expressed as follows: cij =

bi (j+l) - bij (5) The horizontal difference val ues cij
of the binary information bif on each of the divided areas are stored in an

t [ i I I8 Th f f
val ues are readtodh®s F\?Zﬁ?ﬂf Vg, SR P oALC iRk gec il S0 0G
Then,
in?grn:tfggpgfg%g?e# e v S%sg}%gggh appllcﬁgféag?%gé% g?ﬁﬁhgu%?gn? ?;Yd

| mage plane. The Go@RAANSY d%.%lﬁ(e%d‘é‘i%% a lf¥d GY&la PG PEELYBRN s§he stored

binary infornmation differénce val ue between adj acent areas store in the

menory differspbig@rided linhahe hWordlZ8HtN scinin dliﬁsrangewéam% befjeen
adj acent areas of the current field.- The low | evel output of the

conmparator 19 febmNghithC alie! 8indly InF okl ash séaér. arda tike cl ock
i nput termnal of the counter 20 is applied a clock signal which rises once

for every one obtulimedi.vi the didary Tnformatison 20alaetwhichr isnpedd o have
its counted value increnented by bl ocks (or areas) only when the output of
t he conpar at or £0% loneatared dw. cemplaredf byr acayuparatonf22meithelhdpinzary
out put. of the counter 20 becones a total difference obtained from bl ocks
(areas) bet weeanfogmaitiony viediver foxi encdifdrrarex Yotatedi ih thea field
o horizontal direction. ﬁore specifically, the
~ comparator 22 is-arranged to produce a difference value
cij between aréas laterally adjacent td each other among
the divided areas as shown in Fig. 6. In the binary
difference value cij, the symbol i represents any of
1, 2, ~-- and m, while the symbol j represents 1, 2;
~--- and n-1 as applicable. The difference value cij -
\_ can be expressed as follows:
cij = | bi(j+l) - bij | ———== (5)
The horizontal difference values cij of the
(N binary information bij on each of the divided areas are
stored in an amount-covefing one image plane by the memory
18. The stored difference values are read out after’
the ‘lapse of ‘a period of one or several fields. Then,
a comparator 19 compares each of the stored values with
the binary information difference value of each applicable
~area of the current field image plane. The comparator 19
. produces a low level output when the stored binary
‘information difference value between adjacent area§ stored

in the memory differs from the binary information

..'.31..



I mmedi ately preceding the current field and the binary inaformation
difference value cij of the current field. Assumi ng that the output of the
counter 20 is S1', the value Sl can be expressed as follows: [err] This
value S1' varies with the degree of changes taking place in the inage
plane. In other words, it varies in proportion to the degree of canera
vi brat i ofSERRIRNRS YRlNg dretueen adiargad o&end ©f tthe mrentrenent ed
only when_ihe output of the conparator 22 is at a low level by the clock
Sighal withids bt i Low RevELooRAPLReoLa e EAMRATAL R oL % JukiRgs 20.
Therefore, when one, figld comes to.an end, the, output af the counter 22
becones ft%?‘é'?t%rf"%élufﬂ% %‘?n%??b?'ﬁaoﬁﬁﬁttlem % ft@'reerf&?%l RRYUBLt ai ned
for the. iekd,., 33 upghng .t -.t.he. qut put -,0f 1 he gounter 23 is
SHisial 6 Ceneoun €82 20085 U1 W Rie s idted

S2' the can be expresse err represents,
Iikeinhn.gj : t i, pdi QEAL o £t e Cl ; dagree of the imge
pl ane an |gﬁ?iﬁﬁ%%%é§ﬁsétﬁé%hggeg?ugﬁgfOEOBESIgH%%$&§€he oﬁ%buts S1' and
S2' whi chrid &Pl 8hPEE0 | 1 t BRuSPRY BafbRlCETHARRY A€ SHRLdE L4 PuLhe '
control circuit 25. Then, the control "circuit 25 perforns a conputing
oper at i on Frdhetd®. WPLHLscks VebHCateasWNioall y Gileds &HeS dlgwtti mate
degree of changes taking place _ -

of the ‘comparator 19 is at a low level. After completion

o

e

of one field, .the outpué'of the counter 20 becomes a
- total difference obtained ftOm-blOCRSf(areas):between
the binary information différence-valué'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 S1', the

value S1 can be expressed as follows: -

m 1
s1' = 2, 2. | cij - cij' | e (6)
i=1 j=1

A~

‘This value S1' varies with the degree of changes taking 4
place in the imagé.plane. In other words, it varies in
proportion to the degree of camera'vibrétions.~'

Another counter 23 is arranged to have its
count incremented only when the output of the'cémpérator
‘22 .is at a low level by the clock signal which is applied
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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I n'the i mage plane and can be expressed as follows: [err] (8) The value S
which is obtained in the above stated manner is a val ue obtai ned by
normalizing, with the cluttered degree of image plane, a change which is
found to have occurred at the. edge part of an inmage of one field inage

I f he f h ld ] I h
Cherefor e, ropPeadh hg?ﬁ*g%m e nitticf A PBRERBR R 2Tt R Hbsie
i mge pl ane angukéPQbE@d1 ?%@mg% %ﬁ?ég @&i gd by a degree of. changes

resulting fro uttere nage p ane. This is the sane
advantage as that of the first enbodinent In other words, the value S1'

woul d greatly 34  fluctuate, mmder-X he sanme blurring condition, according
to variations in the clugbered i gr§§<&ijhe i'mage of the whale i

pl ane. \Whereas, the above statiged gl ization wi.th the cluttered degree
S2' of the imge plane enabl es the enbodi nent. to accurately detect only an
actual change of the inage irrespective as to whether the imge plane is
nonot onous or Thettvalad SR. represdagse hikehingehehcaseaciodcttde hEOseSs

| arger than "1" in case that the whole imge plane cones to horizontally
change to an esmbpfimendsditie elattxised| dggdeei dfd theedmager gafand hendost

salignt feature of the second enbodinent is as follows: Even in cases
where t he is identical with the value of Formula (2).

The outputs Sl' and S2' which are obtained

&/
in the above stated manner are supplied to the control
circuit 25. Then, the control circuit 25 performs a
computing operation on them to obtain & value S', which
represents the ultimate degree of changes taking place
in the image plane and can be expressed as follows:
S1°t _ _ _ '
) T = - . ’ -
o/ S s2t (8)
The value S' which is obtained in the above
ot stated 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 deg:ee
of changes resulting from a cluttered state of the image
plane. This is the same advah;age as that of the'firSt

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

- 34 -



background of the inage plane is nonotonous and an object occupying a
portion of the image plane nmakes a quick notion, the value S1' renains
al nrost unvarying without being affected by the size of the object or the
extent of its novenent, because: In accordance with Fornula (8), the
degree o nge_in objeclL’.s i 1S,.0bt al bed. £ hro hori zont a
i 71 or ertRiOEpaEe cuhBEE BhaZbatel BIHEn s RAIERISN, e BT

| nf or mat { 9Ny QR ; b B§6RANE AUERBALY LRl dafy | e dPefs! ik .ue does not
at t

much fluctuate according to the state of the object, sot e accuracy

of dEtecfh&ﬂwﬁéﬂebﬁmagéVﬁmhﬁg.fFﬁﬁbE@&¥JfEhe-&$6b¥a£HSt§&' also little
fluctuates in cases ere an object's inmage which occupies a |large portion

of the inGoRapisaei6A s thothel chit taRE] (degrddl 92 eyEChhe BRfageont rol
circuit 25 is arranged to nmake a discrimnation between the novenent of
an obj ecplanenegablesupliengmbofidmendf tideadcmgetelpndetadtt bayypvenent of
t he whol e i mage pl ane on the basis of the value S'. The control circuit 25
t hen conamohsttad aehanget bf- theudmadjeusirmespedtive aasortdi whlethekhe control -
is performed in the same manner as in the case of the first enbodi nent.

More spethéi tmage, plasewhs| sohgtigoopisaesr chiartftenediegpee She idegree snul |
val ue in cases where an _object's i mge occupying a part of the image pl agg -
noves al®hechppge thusidaecrdnbegomes\WAederenthad UAChaRg&®SeThen, since

the cluttered degree_of  the inage : .
that the whole image plane comes to horizontally change s

to an extent excéeding one laterally-divided area thereof.
The most sélient feature of the second
embodiment . is as follows:- Even in cases where the
background of the image plane is monotonous and-an~object
. occupying a portion of thé image plane makes a quick
motion, the value.Sl' remains almost unvarying without

being affected by the size of the object or the extent

of its movement, because: In accordance with Formula (8},
the degree of change in the object's image. is obtained
through the horizontal difference value between binary-  \U

information values, i.e. values of information on the:
contour .part of the image. The detected ﬁalue does not
much fluctuate accordiﬁg to the state of the object,

so that the accuracy of detection can:be’prevented-from
lowering. The value_Slf'alsd little.fluétuates_inwcases
- where an object'’s image which occupies a large portion
of the image plane comes to_quickly.move to a large’
‘extent. |

The control circuit 25 is arranged to make a
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pl ane remai ns unghanged, the value S of Fornmula (8) is snmall. In the event
of canera shake which causes the whol e i nage plane to nove, the val ue S1'
representing the changi ng degree of the whol e i mage pl ane increases. This
causes the value S of Fornula (8) to increase. Therefore, the value S is

conpar ed Wi t hegigﬁ ?-ﬁlé.ngit\i%l?; é%é:x%e% -.tthé“%n&S’Q&éﬁlt s %tl‘l‘lnte?l\?ﬂ% OIS gL §eaNy

change occurr n I mage e a novenent of ol e 1 mage

pl ane due to c : : 'fj$§§ VahUGeSanas + ¢ N

|l ess than the g%ﬁ’ﬁ%? gaﬂg% _P%lébe a %Ighﬁnser?ent %’%’?‘%é ég't')‘]%gct'_g%f
the value S i3nkOWMbIleLSihddidDildie U Sthd BbHEiS of TRAL YUY 1 CUphe25
brings the automatic focusing action to a stop by causing the notor 8 to

cone to a stopcbAtidd EEsdialzg el dbnfrols ke lRonidtt tHvcws ven
value Sr and allows the automatic focusing action -36- to continue if

the value S i adhestintpadtivon ddtbrdindly! heTheceba tadlodisgdrfofinedal ue
S2' which represents the cluttered degree of the imge plane is obtained by

perform ng theinoher isagheatiamiemrad hin belsé Scaeaodi fther ehioss t remthed bneaty
i nformati on between areas which are laterally adjacent to each other. In
the event of vertical noMementspesfiftiarakly) i khei whole-dawgesfpXanei ng or
the like, it is conceivable to use like in the case of the first enbodi nent
a dﬁ?ference vehaagding degyes $1' is at a small value in cases where

. .an object's image Qccupfing a part of the image plane
s moves alone whilé'the image plane as a whole remains
unchanged. Then, since the cluttered degree of the image
plane remains unchanged, the value S' of Formula (8)
is small.
In the event of camera shake which causes the

whole image plane to move, the value Sl1' representing
the changing degree of the whole image plane increases.
This causes the value S' of Formula (8) to increase.

' Therefore, the value S' is compared with a
;J~ preset given value Sr. The control circuit 25 considers
any change occurred in the image plane to be a movemént
of the whole image plané due to camera shake or panning
if the value S' is found to be not iess than the given
value Sr; and to be a solo movement of the object if

the value S§' is found less fhan the given value Sr.
The control circuit 25 brings the automatic focusing
‘action to a stop by causing the motor 8 to come to a-
stop in the case that the value S' is not less than the

given value Sr and allows the automatic focusing action

- 3b -



| represents any of 1, 2,. --- and ml, and j representsianyjof 1, 2,

and n) between the binary information values of vertically adjacent areas.
Referring again to the illustration of the inage sensing plane of Fig. 6,
t he second enbodi nent can be arranged to cope also with a vertical change
(tilting) through a conmputing operation perfornmed in accordance with the

f ol | owi n§of EPMEPRNE difj: the=| vidug )§° 1%|£efs than the value Sr. (9) m| n

[err] [err] (wherein di represents the value, of dij obt gined for a field
i mredi atel'y precedilfy ftgr?ei‘iﬁp i rerbog yment,, GPﬁeP’a\?ob‘red§ tﬁ’é”\ﬁﬂ ue Sv is

b d by -37- h I whi.ch he d
of & ChaRBETEREMS ﬁ%ﬁ%ﬁ%&%@t HFadied " ko sReap BBRE B Lo Sve v ch
repr esenth el Wyl HAkIRHae e ! DEnhINGRoPLANTan bR B p;qge fus |

obt ai ned I's “Conpar er re nce e refative

|ar genesgeo, SIHARSRS i the/ltifary LAPS-AStEbH BedwREALE I |

enbodi nent to ScCrimnation et ween a novement ject's i rrage'

occupyi nqh&&a%&eofléé&alrvppeaa&ﬁ@nétbs ¥atHeoBhbr.S THRlthedld, t's | ess
than Sr') and a novenent of the whole inmage plane due to canmera shake (the

val ue SV@fi yettlldalandverndnt B daiérd hefker 1)1 ther E:agé, OfN ttﬂtsm@stance
the given value Sr' does not wE

or the like, it is concelvable to use llke in the case

of: the first embodlment a difference value daij (wherein e

o/
1 represents any of~1,'2, -—— andgm—l,*and j represents
any of 1, 2, --- and n) between the binary information
- values of vertiéally adjacent éreas.”jReferring'again
to the illustration of the image'sehsing 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: )
‘dij = | b(i+1)j - bij | S (9)
m-1 n : -
. 8vl = z Z l dij - dij' ' ————= (10)
i=1 j=1
mél_%1  _
Sv2 = Z, dij S mee= (11
i=1 j=1
= Sv1 . _
SV = s (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

._}7_



have to be an abdolutely fixed value but .nmay be arranged to be a reference
val ue which is variable, for exanple, according to changes taking place in
the angl e of view such as the changes taking place in the zoom ng process
of a zoomlens. Further, the nunber of the divided areas of the inage plane
may be changed as desjred in designin he, enpbodi nent. The second .
enbodi nent of AT 9 e igﬂtdeﬁCPhEePEP(?&&itﬁgti aganne of
acconpl i shing accyrate detection, bein %'ttle f.fected by the si vi ng
extent. and moviehdhafide ARG Bheet, M, phti vEsT15RT, A=gk Ll Rt {RS co
to compare the GonlOU,PAL;Oh AlLEIROS:SPRAR! LAALAL AN ddefledl g oG, ! ane
g ppearrT ng her fie [ rra&e P :

with that of the sane 1'mage a on-ano ane n the
f oregoi ng, the fsi( co LITEN a cr4%?g ged
to control a:ILn 2t rratt?%' f 2?1’1%??8 {ggi gﬁuEyXSgit\%i&@gg‘i}nﬁ geﬂ% }I;’l{e&lqnt o]

m X n areas; by (piRG] | AOFSPYnE®VCAERE S L NeThBRIRhAN reatiad 3 Hfgdhdasy
I nformati on on the |lum nance | evel of each of the divided areas; and by

making a di scridh Nid Dihdd VEE Nt Re PN BABNEvOthuke detelramigide ehabied O
canera shake or panni ng and a-novenent of the- object. A third enbodi nent

of the inventi ahe enba¥imat id ke | AgLsopiRiRaL idat Beftwegn RAmovahen t
detaELjng a movement of the object to be phot ographed. A di stance
nmeasuti ng franmf an obipsets' sleimage ngceopgings aapaatged the image plane
o - {the value Svl is small‘and Sv is less than Sr')'and |
&ji a movement of the whole image plane due to camera shake
‘{the value S$v2 is small and SV is not less than Sr').
Further, in fhis instance, the given value Sr' doés not
have to be an absolutely fixed value but may be arranged
tq be a reference value which is variable, for exampie,
according to changes taking place in the angle of view -
W, - such as the changes 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
o the embodiment.

The second embodiment of this invéntion as
mentioned in the foregoing is capable of accomplishing
accurate -detection, being little affected by the size,u
moving extent and moving speed of'the'object, by virtue
of the ar:angement'thereof'to'compare 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 ha#e-been-described-as'afranged'to control

.'..;8-



A h VIR I LTS LIS e bR L L e Tan

to trace the noving object'to keep the canera in focus ‘on the object.
Fig. 9 shows the arrangenent of the third enbodinent in a bl ock diagram
The arrangenent for detecting the imge novenent is identical with that of

the first enbodi ment shown in Fig. 5. In Fig. 9, the sane conponent parts
as those of Fig. 5 are indicated by the a ane reference numerals and the
det ai | s 3F & afie JRUTPY [ ARETPR P¥ ARYARG e O |’[5'ﬁ%en PFRPBrring to

d b h | if 3.and
he” bandWEeF of 14 e’ iy [ ESECRRERE PR ERAL o1 O THA0R 0o consor

2 via the, B ea@ei%lg e bR HhEBEAL LB Yl m&mmmgh 16941 esponds

to a pr erm ne I mage sensi ng p1 ane I mge sensor 1S

al one MAfmggkﬁ téﬁ&&ﬁ&htgfégéteaﬁ rg&lh&%lnqséhstance neasurlng

frame, i.e ocus detecting zene, s us set onthe inage sensing plane

by meang ifcditsndfish UdGidn % ‘mSVement BE T WHHL [Eandbale SvI which
represents the degree of a change taking place in the vertical direction

w th thgualtise %Mlﬂmké?mﬁ?ﬂ&ﬁlhbeaﬁhuht finirof &t ofhd he i nage

pl ane. The output thus obtained is conpared with a given reference val ue
Sr'. Thajddee. relative | argeness or snall ness-of the value Sv'thus

det ermi ned enabl es' the enbodi nent to nake a discrimnation between a
novement of an objlecthird negeodinenyi of &heardnvention |1mgecqz'lraded(t he

value Svl is small .and Sv is less than Sr') and
w1th an image. movement detecting means for detecting a e
mpvement of the object to be thtographed.- A distance
measuring_f;ame, 6r a focu§ defecting zone;;isfarranged
.tglt:ace the moving object.to keep-the camera-in.focts5
. on the object. Fig. 9 shows the arrangement of the third
embodiment in a block diagram. Thé arrangement for
detecting the image movement is identical with that of
.the first embodimeht;shownjin_Fig..5.~_In-Fig. 9, the same _\j
_cqmponent_parts as those,of-Fig._S are iﬁdicated by the |
_ :same_rgfe:ence;numerals,andzthe details of them are
omitted from the following description: | ';.=~ o A
Referrlng to Flg.f9. a gaté’circuit 9 is
interposed in between the preamplifier 3 and the band-pass
filter 5. With a vldeo_slgnal produced from the image-
sensor 2 via the p;gamplifier 3, .a portion of the video
signal which corresponds to a predetermined_zbne of-the
;mage_sensing plane'of the'image sens@r]is alone ai;owed
to pass through the gate circuit 9. . A distance measuring
frame, i.e. a ‘focus detecting zone, is ;hus set on the

image sensing plane by méans of this gate ¢ircuit-9.-~
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a novenment of the whol e i mage pl ane due to canera shake (the value SV2 is
small and SV is not less than Sr'). Further, in this instance, the given
val ue Sr' does not have to be an absolutely fixed value but may be arranged -
to be a reference value which:is variable, for exanple, according to -
changes taking place in the angle of view such as the changes taking place
in the zoonm ngnPrPeéigisg fheoyaluen$Svl Mhickrepresenhdecthef degres fied
areas of the inage pl ane may be changed as desired in designing the
enbodi nent. Th@ §BaBsg &AGAGTRAGE 1hithe WerticaldirertisReiith thhe

f ' ' bl f onpl_i shi t 2t ecti being Littl

ai 1 oot ed by 1 HEBLHEG 59 FAHE T AERHE SEIE Sokfih P LELECE A SRSE6, OFr 1,
irt f th t th of 1t t.h . t _of R :

Sppear i ng on oRERECPTiRge ISP WTh AU OF Ceracdahe PREpaZaipRAthG on

anot her field Egaggepll %eﬂeglé; he 1L i ng. .hjpgn"f'%ﬂgtrgfgg%gég?%ﬁgﬁngss

enbodi nents hav een descri as arranged to contral

focusi ng acti og,.bymdizvidi ' [ : ; ecting
any moverent of "t BRAAEEsR0 OF AUy | ths s SrniRAa. ehublRs

| ym’ nance | _evekhef ABoA itlerit & AMEKE S & BASrintkh PYoNBKé: BFedn a xﬁdvement
di scrim nati on between a novenent of the whole canera due to canera shake

or pafni ng andog RV eBgRkictofs tiMftiged W Gipy#hd Nk rfastbefli fR8t imhgeh®lane
i nvention is provided - _

o (the value Svl is small‘and Sv is less than Sr') and
~ a movement of the whole image plane due to camera SHaké
(the value SV2 is small and 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 arrangéd
to be a reference valhe which is variable, for example,
according to changes taking place in the ahgle of.view
U "such as the changes takihg place in the iooming ?réceés
of a zoom lens. Further, the number of the divided éréas
of the image plane may be changed as desifeﬂ in desighing
RJ’ the embodiment. | | N
The second embodiment of this invention as
mentioned in the fbregoihg'ié capable of accompliéhing
accurate detection, being little affected by the size,;
- moving extent and moving spééd 6f the object, by virtué
of the arrangement thereof to compare the contour péft
of an image appearing'on'ohe field image plane with'fhat
of the samé'image'appéariné on another field image plane.
In the foregoing, the first and second '  |

embodiments have been described as arranged to control
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with an i mage novenent detecting nmeans for detecting a novenent of the

obj ect to be photographed. A distance neasuring frane, or a focus o
detecting zone, is arranged to trace the noving object to keep the canera.
in focus on the object. Fig. 9 shows the arrangenent of the third

enbodi megt | k di_agr anrange for_d ting_the inmge
m)vement&} séﬁq’dgﬂ?%g‘él f%c?%&ﬁ?ata_cgﬁ e f?@gﬁg%ﬁgdfiﬂé%{"g§ﬁ0®%ﬁ%e Fig. 5 .
In Fig. h a Qn : a5, t ' ' i ndi ed by the
sanme r_ef%r“e:%cg‘ %u%raggggén %ﬁ%ﬁ! e(ista?f% '%‘?im‘g‘tr’neﬁ%gtp%f??g& P’?‘Ig _the
f0||0“ﬂnSndﬁﬁSrbBE&Q“beﬁﬁﬁhi&“ﬂdfbﬂﬂéhiéh'én_EBS-ibﬁﬁﬂhhc%'Iédéﬁ?”posed
I-n between the preanplifier 3 and the band-pass filter 5. Wth a video :
si gnal . pppdesel browhkhaiviiaga saeld; 2and by heaRiagnalifier 3, a portion

~of the video signal which corresponds to a predeterm ned zone of the inmage

sensi ng dieoceiminkik@onTbgeweens @ niciredanit ofl thaedhblepeameida ough the
gate circuit 9. "A distance neasuring frane, i.e. a focus detecting zone,
i s thus dee¢ bat hameragehaiesiory pamming yamd aasmolemens &t ¢heircuit 9
-The gate circuit 9 opens and closes under the control of a control circuit
27. Theokdackel circuit 27 includes a microconputer and controls the gate
circuit 9 on the basis of information on the Unving_deg[ee and. position\gy
an object's imge. A thérdi srheddmands 9f nthe r ihgenéirpndsperomisiedn the
| mage sensi ng Rlane'is.controlled t hrough the control over the gate circuit
9. Fig. qﬁth an image movement detecting means for detecting a :;
movement of the object to be photographed. A distance
measuring.frame, p;_a-focus detecting zone, is arranged
to trace the moving object to keep the camera in focus
~on the object. Fig. 9 shows the ar;angement_of the. third
embodiment in a block diagram. The arrangement for
detecting the image movement is,ideqtical with that of
the first embodiment shown in Fig. 5. In Fig. 9, the same ‘\Q_
component parts as those of Fig. 5 are indicated by the
same reference,numerals and . the details of them are .
omitted from the following descriptioh: ' o o : 'FV
- Referring to Fig. 9, a_gafe_circuit 9 is-
inte:posed 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.ci:cuit 9. .
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shows the di stanceé nedsuring frame (focus detecting zone) set on the imge
sensing plane. The control circuit 27 receives the output of the conparator
19 whi ch conpares the value of the binary information on each of the mX n
di vi ded areas of the inmage sensing plane obtained for.a current field with

that of he | Tgeo80sLna:gLans QAR Lo 8 BLesedbil il cdilsi onal s

produced from theé r ch i's provi enerating horizon

addresses of the m éggéifo&a%i@ggn{ﬁ%ﬁounfﬁé nehloah dis P i Plude

generating vertical resses e mX n areas. menory 1 nclu n the

control circuih m{crdcoptitedd and Yo erePierha gavBl citchlt' 19 on that
I ndi cates the [err] occurrence or non-occurrence of a novenent in each of

the m X n areapagist B¢ iimFdnaIY b BHe Mmo¢ingPasgireen add Wositide
novenent is detected. The control circtit 27 detects a novenent occurring

range, the sizeft har ebfjectt's. inladdlc iThmgedsebahte measaringnidameut put of

the conparator 19 and the position information thereof. The circuit 27 then

sets the positsentdhgt pesditsiicanon niss uinage f sans iaboplanee tier icorgt zahbed
according to the result of detection. In the case of a video canera

whi ch i s desi gtbtofigh ithiei cgndnod: iccreni thereata sivemdst 9i.s dFuigsi de@ed to

occu(_sostly in a part having the object to be photographed. The third

enbodi nent is, shhwseftbecdistance measuring frame (focus detecting zone)
. set on the image sensing plane.
o '

- The control circuit 27 receives the output of
the comparator 19 which compares 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 signéls produced from the counter 9 which is
U provided for generating horizontal addresses of the m

X n areas. and the éounter 10 which is provided for
generating vertical addresses of the m X n areas. A
Nt memory included in the control circuit 27 is arranged to

store some information a-" that indicates the

Xp.,YpP
occurrence or non-occurrence of a movement in each of

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 thereof,
etc. of the image sensing plane from the output of the
comparator 19 and the position information thereof.

The circuit 27 then sets the position of the distance

measuring frame (focus detecting.zone) ‘according to the



arranged to detect the noving position of the object by i nage novenent
detecting neans and to trace the noving object by adjusting the position
and size of the distance neasuring franme or focus detecting zone. Further
details of the operation of the third embodi ment are as described bel ow As
nentioned i the f description of the first enbodi nent shown in
Fig. 5, yg?ﬁgﬁkﬁapron bi | on each of the di vided areas whith is

d d f h h h
76 of m X LOL“. Esec%ﬁg?ﬁrﬁgt%%s P, VI Sl R R e el e
af ter thel e of QNEo0ERCKILALs 'e?OnBQ;énm ThecEadabg Weor mati on

~on each areais en corrpare rmation.on:thé sanme area (ﬂjt ai ned

for a cyd&nt ﬁé@{g¥hlgh§d?g§Ql Qﬁn @ggW&gﬁbéﬁﬁ ﬁpﬂ%led to the control

circuit 27. Then ess o area for e data (or’

i nf or matg Hﬁﬂcgfﬁﬁhéat ffﬁ€1EHQrﬁEEbedi%éﬁﬁfﬁHS iﬁéﬁéfBEeCOVVESDOHdlng
data obtained for the current field is stored. |f the camera is not movi ng,

the areahmuiden Otdf @eeattdahe moving poRsitiRIEhbE Otlhédbﬁﬁé@tt he presence
of a noving object's image which is causing a change in the |um nance |eve
of the aeaimdgé hmovemeny dsteetifd- meansn dnte toregeEapbabheamdvdventual ly a
change in the binary information.. Hence, the position of the area haV|ngJ-
d|ffereMDchtubyladmuannngnthalpesﬂtmonhdﬁdnsxnefoéidhe distance

o

' measuring frame gr-focus detecting zone. :Further details
of the operation of.thg third-embodimeﬁt ére és desc;ibed
" below: | |
As mentioned in the forégoing aeécriptién'of

the first embodimeht shown in Fig. 5, the binary
information bij on each of the divided areas which is
produced from the comparator 17 is stéred'oneiafter':*
another in the memory 18 of m-X“n.bits*coveting*one-field. ' . ;;
The stored information is read out ‘after ﬁhe lapse of |
one or several fieldvperiods.-.The_read-out'information

on each area is then compared with infdrmafion-on-the : ) Y
same area obtained for a current field. The result of

comparison is-supplied to thefcontfol-circﬁit 27.: :Then,

the address of any area for which the dataw(or

information) read out from the memory 18 differs'frOm

the corresponding data obtained for the current field

is stored. If the camera is_nof moving, the area having
different data can be considered to indicéte'the-presence

of a moving object's image which is causing a;chaqge%*

in the luminance level of the area of the moving image

_'—_4.‘_



may be considered¥to i'ndicate the position of a noving object's inmage on
the image plane. Generally, a video canera is used for taking the picture
of a noving object and, unlike a still camera, is seldomused for taking a
still picture. Any noving part within an inmage plane, therefore, may be

consi dered 10 §8NERSCANagR QHiafE! dnd vchNAlPOrARRCEhaTEE 2ROEReS HaLRLLy

di stance neasuring franme wh I's provided for the pur.pose of deS|gnat|ng‘

an in-focus stiheoeh.‘ra&wnng me S iyt 4o ebE1 Bh8 Aeeht havihg i ncl ude
the noving object. In case that onJy one area cones to have diffeéerent

bi nary i nf or magi gfevrenite binRiryt o fiodmaltiidsrabess f borcanfsierear, flilkdds

di stance neasuring franeis set wwth this specific area set in the mddle
part thereof. kayeber consideredlcid infdixgteirtie t positionhofir aampviiing
center [err] of a part including all of these areas is obtained fromthe
fol | owi ng f or nobgewitt'ls timageosint ithves inmfagehqgelane eas assuned to be [err].
---and [err] [err] [err] The center [err] thus obtained is set in the

m ddl e part of the. distaGenensddir, @&y vider ganens it usednforokakinian the
accordance with the above stated concept, the -42. - control circuit 27
control s the gRictyivec@ifi amoyimg eboies tdiandncankike upi ﬁﬁlﬂ-ﬂ-aﬁém?éiavon t he

i mage_sensing . . . X .
- is seldom used for taking a still picture. Any-mov1ng

. part within an image plaﬁe, therefofe,-may be considered
~ to represent an ;bject to be photographed. The above.
stated distance measuring 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 compafison, 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
W areas, the center ax'y.of a part including all of these
areas is obtained from the foliowing formula with the

~ positions of these areas assumed to be axl yl' /3 y2°

---andaxpyp(1<P<mn)°

w8

. e _ -

=1 >, xx =1 3> gk o --—- (13)
P k=1 P k=1 "

The center ax v thus obtained is set in the middle part

of the distance measuring frame (focus detecting . zone)-.

- In accordance with the above stated concept, the
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pl ane in sucha position that becones the center of the froverrent of a noving
object's imge. The size of the distance nmeasuring frame may be arranged to
be variable according to the focused state in a manner as disclosed in the
Japanese Lai d- Qpen Patent Application No. SHO 61-18271 nentioned in the

ot of mat ?8&%?%%21%%{ prE L LGt S e R R T A
Teasur i gy, r%f{%t%%eb%resae ud Shd NELAGE LDE LANURCOLAIRLTRIS By obtal ning

maxi mum and nmnimim va nd m ni mum

val ues [ _ e Of these

ar eas [e?l%hh qTerr (?qfl %%?zEﬁﬁ%éﬁgcéﬁﬁécg§?|%§ tg&$éﬁts I'ng the size
of the dh&%&@%ﬁ%tﬁlﬁ&iﬂ@%}@céh@ fmhyewi ng: [err] The series of
conputing operations nentioned in the foregoing are performed in accor dance

wWith a stored progmia @4dd &M e @IPtaREe IheR8ELENY ititakhe M Eont rol
circuit 27.° Then, in accordance with the result of fhe conputing

oper ati obe. talt&ae@rad do W GraFialeuaptoedinggebe thenfodussdidate® t he
gate circuit 9 for allowing only a portion of the video signal which is

Wi thin tHie @ saner maldidoipdedinn t th@adapahesagbatileOpaine Ratfenit and-to
be supplied to the band-pass filter 5. The fore90|ng descri ption of &
oper at i oAppdigat4f®dn No. SHO 61- 18271 mentioned in the foregoing.

R

However, in cases where a plurallty of areas have varylng
binary information values for the fields compared, the
size of the distance measuring frame can be set to include
‘the range of movements by obtaining maximum and minimum
valugs xmak*and"xmix of x1, %2, -- and xp and maximum

and minimum values Ymax and Ymin'Of yl, yzg*—- and yp

amdpg the positions of these areés axl;Yl’nax2;y2'.;;'
and axp’yp;_and by horizontally and vertidally'adjﬁsting : ;\?
.the size of the distance measuring frame to-thleolloWingz
Xnax ~ Xmine a4 Y - Yo, 0 -0 (14 e
- The seriés-of-computing operations mentioned’
in the foregoing are-perfofmed in‘accordance with a stored
program by the microcomputer disposed withih'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 allowing
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 the band-pass filter 5. -’

L]

The foregoing'description of operation is on
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the assunption that the canera is kept in repose w thout being vibrated or
noved. However, the video canera is often operated in a state of being
hel d by hand. Then, hand shake tends to be introduced to the camera. In
such a case, the whol e i mage. pl ane noves to cause the binary information on

an area which r .fgiaistation j.ect .ywoukd.al I

li ke the ar easﬁg‘% %égo%ggéggb?gc%% tt\h/?/l(‘%én a?/“v(%%% ﬁas[f dl\é\@ lg?elgoirr%g%(%? “f’ﬁ"‘%"?‘éﬁf )
|nstance, the gishanoeniBasl’ bROaldall, "Hbuber | NERE! G3bkY Hamerly 01 Ve
this problem an alttomatic focusing action and an object tollowng action
nust be controbiednbyplRiirted §ndhSStatedf Yeiieg EE1aabPORamdll Hhdhe
whol e i mage pl ane due to canera shake or panning and a novenent of an
object's inagehakd SBhBkeOREHdSN toh®ef ITAGVAUCE@SES PheOdamleridle fid st
enbodi nent shown in Fig. 5, the countér 20 produces the value S1 of Fornula
(1) which reprsaénta eaeegr eéheOtWwhdlehdngrye Fdidige Phée@sotol Baus@gthesensi ng
pl ane, i.e. a total novenent of the inage plane. The counter 23 produces
the val ue S2 dbikaryuliafbRinatiionh onepane sards whibck| corresgotésg o & t he

i mage plane and is used for nornmalizing the value S1 which is the noving
degree of the $hagiophagecobeestcwoaldealSd umes2tarvasypplike tthe lmreas
contorol circuit 27. The control circuit 27 conputes and obtains an inmage
plaﬁé/changingoﬁegr@evsngnohdesﬁdaM@@nMﬂﬂOFﬁ#¢ﬂ4%{§€¢ gomparedl.i zii®y t he
value S1 with the value S2 which shows the cluttered degree of the image

pl an@ Wien t hehakolasitaage.pthreddiniages measuring frame would be

incorrectly set. To solve this problem, an automatic
focusing action and an object following action must be
controlled by making a discrimination between a movement
of the who;e image plane due to camera shake or'pannihg
and a movement of an'object's image.

As mentioned in the 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 change taking place on the image sensing
W, plane, i.e. a total movement of the image plane. The

counter 23 produces the value S2 of Formula (2) which
represents the cluttered degree of the image plané and

is used for normalizing the value Sl which is the moving
degree of the image plane. These values S1 and S2 are
supplied to the control circuit 27. The control circuit
27 computes and obtains an image plane'changing'degreé.

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

oy -
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more than one laterally divided area, the changing degree cones to exceed
"1" in the sanme nmanner as nentioned in the foregoing. 1In case that only a
part of the image plane occupied by an object's inmage noves while the inmge
pl ane as a whol e remains stationary, the changing degree S of the whol e

| mage pl ane i s, .expecte to-befgne-LeSﬁ_than t he cl.uttered, degree S2 of the
g eh

i mge.  MPThaEPRWMe 1RCTAE VEAgafRre s (e FHNIIRE BET5REs | ess

LD ol Hoebbr RS Sk BN rRRE S AL, BT,

above stﬁf ormu o fi e ove t#8 aut omatic

f ocusi ng ﬂ?éif&ééoﬁé’.gg.[&n:ﬁaé‘esiﬁgt Bﬁ&?“%egéré"%%&ésﬂﬁé% er camera

shake or panni ng. e automati c focusing action is aflowed to

cont i nue.p e CHOEEH BN oy Sah NY6j@ELAB0Sthalde WP £107 tiRE eYRAGENT 2

faul ty operation from being caused by panni'ng. The control circult 27 thus
oper at es,p Bes® &k Ng wito1deramih s Ss eatienayd (the dHard¥idy d&§rautomatic

focusing action to a stop by causing the notor.8 to stop and.to fix the
posi ti on ®fof hehdli whole eim®@ge UpLafel isNexpeciReE td)dAeddife CBE®E athannoved
by camera shake or panning. In the event of a novenent of the object, the
control ctheuwluffexed ddegtde S2toffathe fimagei.ng Iacttihat tevewn] i nne and
causes the distance neasuring frame, or the focus detecting zone, to tragg
the novi Wpbig cef the takovass tabedt forimuler hedomesorlese Yemellpbsition
and size of the image novenent indicated in_ Formulas (13) and (14). This
enabl es the focusirfpexefere; othel Fontrad edwremdh 20f ahirclon| the. - L
| "value S of the above stated formula to find whether it
is above.fl". If $o,_the automatic focusing éction is
brought to a stop,_becaﬁse it indicates=¢ither camera
shake or panning. .If not, the automatic focusing action
is allowed to continue. The embodiment is thus arrénged
to be capable of preventing a faulty operation from béing
caused by panning. The contrbl circuit 27:thus‘operates; g).
according to. the Value-s_of Formula (3), to bring the
automatic focusing action to a stop by causing the-mbtor
8. to stop and to fix: the position of the distance © - v
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 gosition'and_size of the image movement

indicated in Formulas (13) and (14). This enables the

focusing action to follow the movement of the object.

_ S -



As 'shown in Fig. 40, the. distance neasuring.frame (focus detecting zone)
is shifted in blocks of the divided.areas and set in .a size suited for the
object. Wiile the i mage novenent detecting neans of the third enbodinent is
arranged in the same manner as in the first enbodiment, it nay be changed

t nf or mag Lo a e e
019 ?f}g Isecond é’énbg |8%nt1(iill \ﬁl[%{] t'he' ?ﬁlﬁ%\?{gﬁ?ﬁeﬁ%agﬁ"?gn to é]op ra e |n
the above st at aét@%rt&e{g ian%)s :ﬁs’%@iﬁt&ﬁ i‘ﬁCHiébﬁEYo‘fetﬁfé | v Pad®@VEPERL

of the object and allow ng t stance detecting frame to trace the noving

obj ect “ﬂthOUtaﬁBYé@%“ﬂw/dﬂgﬂiﬂ'éﬁhﬁéﬁﬂf@%QBﬁerSSEEEtfr0”1"1Stak|ng of a
canera novenent for an object novenent. In the event of detection of a

camera novenent, the net hixd e pERdhe ombheméntudierte ctdind etk foKi ng,
at the same tine, the distance nmeasuring frame in a position designated

bef ore occurrenhe ahilrde embteYimemty e rdrraygéd faplthecdamd manmet has of
shifting the distance neasuring franme to the.m ddle of the inmage plane. The
enbodi ment desdni lthe fHyrsie embahigesht p itpeay. beechiasiged ctoraeeiri ng franme
setting action by incessantly detecting the novenent of the object.

However, in thénfeormadignesba tdisf fgrence sbebtyveannadjrcent igrgas plike is
deteQLpd on the basis of a |lum nance difference between the object and the
backgf ound andlphéhﬁi§ﬁﬁﬂx9ﬁn§hﬁu$¢@Pﬂ¢aﬁ%b?@1§P96med to trace the noving

obj ect, the distance neasurln frame be t
. J _ g%:he third embodfment arranged to operate

S in the above stated manner, it is capable of accurately
detecting a movement of the 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,
at the same time, the distance measuring frame in a
position designated before occurrence of the cémera
L movement may be replaced with a method of shifting the

distance measuring frame to the middle of the image plane.

The embodiment described may.be arranged to
repeat the distanée 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 measuring frame is allowed to trace tPe

moving object, the distance measuring. frame may be set
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- 46- inits initial p05|t|on according to the distance frane designating
nethod of the invention and the distance neasuring frame, thereafter, may
be al/l owed to trace the novi ng obj ect on the basis of the |um nance

di fference between the object and the background. This arrangement pernmts

t he di stance neasuring frame to be set in the initial p05|t|on by
accur at el ¥ndétacanddiade RASEAON (ASERTARNg 5P She distange KA ensui ng

b d Fur t I Lai d-
Pt ot ASeESERRLng, ﬁ%%ﬁ%%ﬁwéﬁ jenga mﬁ“ﬁ%ﬁﬁ' N derance
i f . h b t. b th
Teasur | MonbaBU iy FLMCT BRI OEE L NG IPYELRY 18l B QDS bY Ui ng. Lhe
Thi's mvee%.eon.ok&@gma n.vee?ﬂ Op R ﬂ:ﬁié%fsﬁhé' gggagan% éé&é’ﬁé ance -

measuring frame lon4s thus applica a w derang

traci ng npbhgden fid Mifjed aiPPing BakgLouhds dlrﬁ&@ﬂ%%ﬁ@%ﬁéw fram‘v‘

designating nethod according to this rnvention is not to automatic
focusing gevinges. the aisidise lxﬁea”ﬂ%iﬁ?bfﬁaméotoe&”@e% P e arrangenent -
for setting a designated area for spot [ight nmeasurenent in the exposure
control fEAGtE@AS pofsitbide bKidEturatdl psdébestingutthe iobjectaltrpmati c gai n
control (AGC), etc. as well as automatic focusing'devices The autonathd) .
f ocusi ng NESl¢ax&mamwﬁtq;d;)sdmxhat the ensulng tracing action

can be.smoothly-carrled out. .;;
' Furthér, Japanese Laid-open'Patent'Applicétidn
No. SHO 61-275055 discloses a method wherein: A distance
meaSuringiframé is-allowed to trace the movement of ‘an
object by using the peak value of a high frequency
compqnentiof the  image signal of the=6bje¢t; This
invention is applicable to an initial 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
measuring frame désignating'method-accordipg to this -
invention is not limited to automatic focusing deQices.
This method is applicable, for’eXampie, to ‘an arrangement
for setting a designated area for sﬁdf'light-measuremEnt
in the exposure control functions of varied kiﬁds’such
. .as an automatic iris, automatic gain'control (AGC), etc.
'~ as well as automatic focusing devices. J
The automatic focusing device accordihg“to=the
invention, as described in. the foregoing, éomprise?‘means

for obtaining binary information by-cbmparing the

_[,*7_



I nventi.on, as described in the foregoing, conprises nmeans for obtaining

bi nary information by conparing the -47 -48- |um nance | evel of one area
with that of another anobng a plurality of divided areas arranged on the

i mage sensing plane of inmage sensing neans; detecting neans for detecting a
change taking place in the birnary 5 i nf ormati on 'by conparing the
bi.nary information value of each area obtained for a current field with
that of the same area obtained for a field preceding the current field by a
predeterm ned period; and conputing neans, for setting the center position
of a distance 10 measuring framg r2@S/"corrputing information. on the

i, ¢ n , : q by, - 3 e

Rave a change i n (HIVERRAPY Evsinaf sne mrem i TRaf el bbOteSE dhard
f detecti I f ohj:eGty .Qﬁg%a '

? he ei ?r;giangsgzs?/n% ?’l‘g%%ﬂ}:?omagt ﬁgjl%g'}ir%r;/ I'n oér an%%&%dtﬁnaeh%.ﬁngbe

degree of accurac ys%&‘f%/ ﬂ[‘? a%@ SnbaBge i%gg; %quéﬁﬁqn@ﬁg‘s .detdB8 j_nGev 'hféeans

capable of accurat I ng a novin bject with a high degree~of
reliability wthoutof hedé‘ééewﬁ?a haulchanerer alding@0 placéugnt €hd bina
i o

dept hwi se confusion, etc. Atten nis drawmn to the application 8820363.
(2209446A) 5 frominboehatibhSbyappmpadiing tHwbineep thfofadtaod Wiadke S
directed to an automatic focusing _
of each area obtained for a current field with that of
N the same area obtained for a field preceding the
current field by a predeterminedrperiod: and computing
means for setting the center positioﬂ- of a distance
10 measuring frame by computing 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

et - detecting only a movement of an object’s image taking

15 place on the image sensing plane from the bihary
; information with a high degree of accuracy within the
AN \'/ '

range of the divided areas. The device capable of
aécurately tracing a moving object with a high degree
of reliability without the fear of a faulty operétion
20 dﬁe to a'depthﬁiSe confusion, etc. -

| Attention is 'drawn to the application 8820363.3
(22094464) frbm which this application ﬁas been
divided ahd'which is directed to an éutomatic focusing
device éomprising: :

25 "~ a) digital information producing means for



devi ce conpriéing: 25 a) digital information preducing néan§

for -49- converting the levels of a predeternined frequency range
conponent in each of a plurality of areas set -on an i nage sensing pl ane of
i mage sensing neans :into digital information signals; 5 b)

first detecting -.nmeans for conparing the digital information signal in
each of fhe plurality of areas -in one field w th the corresponding’
information signal in another field anmong a plurality of fields
differing tinewi se from each oth&g to produce a signal 10 - based on
the difference between the “digital information signals; c)
conmputing neans for obtainin formatiqn vari ations

< et

in the |nF [Igﬁp%l Fnaa Hﬁ§§é€%n%éf t*ﬁﬁagenggn3|ng
plane in (ﬂf égéé§%§%% 1£'§£gﬁ oY a %ﬁ &%bfg} J#n *@ééeggkto f the

detections nma tecting neans; neans or

control 11 NGy sGua é%ﬁsfﬁg%iaﬁa ofCt u%geonséﬂlﬁ ga%éaﬂé agnpyt put  of

sai d conputi ng neans Appl i cati"on 0363.3 is al so

directed tqrylﬁam(xﬁgéﬁmégggﬁlgggﬁange conpr|3|ng a) neans for producing
informati on on a | um nance differéence between adjacent areas anpong a .

plusal ity of ardsps sfirst adetsegingenmeagspl Hoa Ofc_dﬂWLﬁ@ﬂSl fHe

.digital'information_Signal in each of the plurality of _
areas in one field with the corresponding information o
. signal in another field.amohg a';plurality.;of fields
differing timewise_from“each_other‘to_produce a signal
10  based  on the difference between the two digital
information signals;_ | |
c) computing means for obtaining information on

the relative variations in the information signals

from images formed on. said image sensing plane in
15 different fields by operating on the result of the
detections made by said detecting means; and. ;J

d) control means for controlling- a  focus
adjusting- action on .the basis of an output of said
- computing means.

20 Application no. 8820363.3 is als0'directed-to an

automatic focusing:device comprising:
a) means fOr-producing info:matibn oﬁ aU luminance
_differénce between adjacent areas among a_plurality of
areas set 6n.an image sensing plane of image sensing

25 means;



25" . means; 50 b) first detecting neans for detecting variations of
information on the luminance difference in a plurality of fields
differing timewise from each other; c) conputing means for obtaining
information on the relative variations in the information signals from

i mages formed on said i mage sensing plane in different fields by operating
on the result of the detections nade by said detecting nmeans; 10° d

cont rol nmeans for ‘controlling a focus adjusting action on the basis
of an output of said conputing nmeans gngoaq automati c focusing device
conprising: a) first detecting méans for detecting a 15

pr edet er m ned corrponerg)af)%%fgtiagggc&_ggahe%qso%zf rﬂﬂﬂiﬂ%gﬁ?ﬁfaﬁk?ﬂ

means in each of a plur y of areas sé€t on an 1 nage sensi ane of said

i mage sensing neansg binfosSf&efdn JBHhETENRY 1EANAndd’ dLOF@REREE the 380
out put of said first detecting nmeans in one field with that in-another

field among a pl urp?n.ldﬁaaﬂé%fi@fdsméiagri ad fifievawg e dinuwassh pibAr éach
out put a signal based on the difference between said two outputs of said
first detecting nmesledy) said two fields; and 25 . C)
discrimnating neans for discrimnating a
o 5 - .c) computing means for obtaining information on
“the relative variations in the information signals
N/ - from images formed on said image sehsing'plane in
different fields by operating on the result of the
detections made by said detecting means;
10 d) control  means for controlling a focus
adjusting action on the basis of an output of said
. computing means and an automatic focusing device
comprising:
e -a) first detecting means for detecting a
15 . predetermined component of an image signal butput froﬁ
an image sensing means in each of a piurality of
~areas set on an image sensing plane of said image
sensin§ means;
b) second detecting means for comparing the
20 . 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

25 c) discriminating means for discriminating a



»

-51- panning of said device on the basis of said second-detecting
means and preventing a focus- adjusting operation when said panning
operation is carried out. 5 Attention is drawn to application
no. 92070630 ( . ) which has been divided from this
application and which is directed to an automatic focusing device
conprising: a) digital coding. nmeans arranged- to sanple 10
information -on an inage forned on an inage sensing plane of inmage
sensing neans in a plurality of_ eas on said inmage sensing plane, and
to digital-code the sanpled infor lon in accordance with a predeterm ned

al gorithm tﬁggﬁgg_ﬁ e U9l Bl £ORM, 1 Ofe;%t-{@ai?b%éis of saild) sé;‘{ﬁ'g# sai d

detecting ans - Tor conparing digital code nformation In ea

plurality Q&e;é&%ii | N el i&dﬂ(ipfﬁiéhtiﬂét7aj”fo%ﬁ%thﬁﬁjdgﬁiﬂbaﬂnng a
plurality of fields differing tinmewi'se fromeach other to det’ect a thange -

in the digitgpeeadedn nbiein! isdid 2anning 6per&Ciput i A NMRATE- il
conputing information on a position on the inmge sensing plane of an
area in whiostit.the change in the digital coded inforrmation: has been
detected by said first detecting nmeans to detect a noved position of .-
i maged i nf or mat i oAttentdonon ssaimkvdt to apphieatiosi ng.pIdRQ 7063 -0 U
¢ ) which has been divided from this
_application.and which is directed to an automatic o
focusing devicé comprising:
a) digital coding means arranged 'to5 sample
10 information on an image. formed on an image sénsing
plane of image éensing_means in.a:plurality: of areas
on _said image sensing plane, and: to digital-code the
sampled information in accordance with a predetermined ,f
algorithm_to produce digital coded information;
15 b) first ‘detecting means for comparing digital
codéd information in each of said;pluralityn of areas
in one field with that in another field among a
plnrality of fields differing timewise from each other
to detect a change in the digital coded information;
20 .¢) computing means for computing information on a
| -position_on_the iﬁage sensing plane of an area in
which .the_change in tne_digital coded information has
been detected by said first detecting means to detect
a moved: position of image information formed on said

25 image sensing plane;



-52- d) zone setting nmeans for setting. a focus detecting zone on
said i rage sensing plane; and e) control neans for controlling a
position of said focus detecting zone on said i mage sensing plane 5 by -
controlling said zone setting neans according to an output of said
conputi ng neans. 111111121121211212121121 * € L M S * CLAIMS: 1. An
automatic focusing device conprising: (a) sanpling neans for sanpling
information in an inmage formed on an image sensing plane of inmage sensing
means in a plurality of areas on said igage sensing plane in accordance
with a predetermined algorithmto produce digital signal information; (b)
detecting neans for c ari t .qidal_sjagnal -info i i n_eac

said plurality areas ?:Ipa%f)) %r algfettsf'llg‘lfg[ pimcetsduﬁrg;s l‘f-(%):'pdeg:fée%{:if'}{achaﬁge iqr?%{unse
digital signal |nd@tBLiAl dofb CHTRMILN AR SdifeRYAhEY BnlOYed
position of saidn?nage_?o?ﬁgg on saiddynag sengﬁab ane og tﬁé basi s of
said change in the dightabopitgeal maeigmifid dSPEESTL PgSal Bodetden ¥
means; and (d) setting neans for setting a focus detecting T

said focus detecting zone on said image sensing 'plane

5 by controlling said zone setting means according to an

output of said computing means. -



zone in said image sensing plane according to an output of sajd conputing -
nmeans. 2. A device according to claiml, wherein said conputing neans is
arranged to obtain a range of the change in the—immage-information by
conputing said digital signal information, and wherein said setting neans

is arranged to set said focus detecting zone in fuﬂuﬂm : &" EuﬂSaid range
of the change. - 3. A devi ce according to cl at’ A ; and -

conputing neans is arranged to detecg; he size of an object by Eonputing a
change in image information through a Tonputing operation on said digital
informati on and to set the size of said focus detecting zone according to
the detected size of the object. 4. A device according to claiml

wherein said sanpling neans is arranged to convert said information of said:
image to digital signal .information on a |um nance conponent included in a
vi deo signal produced by said i mage sensing. means in each of said
plurality of areas. -.5.  A.device according to claim1, wherein said
sanpl i epaTMsns is arranged to convert said information of said-image to
digital signal information on a |uminance .difference between adjacent areas
on said image sensing plane to produce binary coded information. 6. A
devi ce accordj ngto _¢l.aim.l Wgerein's Ld sa éhn geans..is arranged to
detect a Iumq’nhnége’ (?lg"ft%’énrrge % %‘f%’eﬂgﬁ%‘?‘@%ﬁ -?Téréﬁfﬁgé_nt areas on sai

| mage sensing (a) sampling means for sampling information in an

image formed on an -image sensing plane of image .sensing _
means in a plurality of areas on said image sensing plane in bt
accordance with a prédeterﬁinea algorithm to produce digital
signal information; |
(b} detecting means for comparing the digital
signal information in each of said plurélity areas in a
plurality of pictures to detect a change in ‘the digital
signal information; |
(c) computing means for computing a moved
position of said image formed on said image sensing plane on _;Q_
the basis of said change in the digital signal information |
detected by said detecting means: and
(d) setting means for setting a focus detecting
zone in said image sensing plane according to an output of | _f\V
said computing means. - | |

2. A device according to claim 1, wherein said
computing means is arranged to obtain a range of the change
in the image'information by computing said.digital signal
information, and wherein said setting means is arranged to
set said focus detecting zone in a middle part of said'range
of the change.



pl.ane. 7. A deyice.according to claim1, wherein said s | ans is
arranged to detect a |uminance difference between vertical | acent areas

ly ad =
on said i mage sensi ng pl ane. 8. A devi ce accordi ng toﬂm mjm“m”ﬁ '
conprising another detecting means for detecting a cluttercdié! '" =
i mage information formed on. said i mage S%S-ing pl ane. 9. A devicé " s »
according to claim1, wherein said codput'ib means is.-arranged to produce
i nformati on obtained by rormalizing an output of said first detecting neans
with an output of said second detecting means 10.. A device according to

claim9, wherein said second detecting neans is arranged.to produce-a
total, for one image plane, of |um nance differences obtai ned between

hor i zg_nt all'y afijaa.cegtzx\;\a%@asgarma_ag%a&dgpgw dldim o, &swﬁeiﬁlsaéadevidce .
according to claim?9, ereLn sail secon etecting neans Is_arranged to
produce a COFRY 4T Tﬁ@??nﬁﬁeaﬁFaﬁg?ggF°lgﬁﬁﬁ§ﬁb§ f?%ﬁ%ﬁ?@saﬁbpgpﬁ&$

bet ween velty cxinputihgqcanshangesinminggeaiit fiomatiidy thréuaghsa 12. An ;
| mage sensi gﬁy'  conprising. (a).ass l,ing neagns for. sanplin '
pr edet er m neg corr%%ie?ﬁ%?ti%?s"ﬁf séﬁdi ﬁggé'ta gr?‘é‘l%é?“%tjp‘m?gﬁht §°0F ®foi nt s
on an i magdheesizr) of Seidf facusndgtestisgngonearscoritngveot thg sai d
predeternig%Qég¥331 eﬁéﬁn@ﬁé ag.gggital_signal I-nf.ormati on correspondi ng
to sav'd predeterm ned conmponén S|ana ;"
f 4, A device according to claim 1, wherein said -
4 sampling means is arranged to convert said information of
said image to digital signal information on a luminance
component included in a video signal produced by said image

sensing means in each of said plurality of areas.

5. A device according to claim 1, wherein said
sampling means is arranged to convert said information of
said image to digital sighal information on a |
luminance difference between adﬁacent areas on said image

sensing plane to produce binary coded information.

6. A device according to claim 1, wherein said _
sampling means is arranged tq dete;t a lumipance difference
between horizontally adjacent areas on said image sensing.

plane.

7. A device according to claim 1, wherein said
sampling. means iS'arranged to detect a'luminance difference
between vertically adjacent areas on said image sensing

plane.



(b) conputing neans for conparing said digital signal i =at sald

‘plurality of points in one field to that in the other fleld t ect a
change of image between said fields; and (c) set mm ﬁ!ﬁggt“ ng a
focus point in said inage sensing: plane on the ba&“m I mage
detected by said conputing nmeans. £n 13. A.- devi*ce® accordlng to claim
12, further conprising; a focus.adjusti.ng neans for adjusting a focus
condition at said focus point. 14. A device according to claim 12, wherein

sai d predetgrm n i ugin mponent . of sai d I mage
signal . 15. saA ca%rrg?a %éc)uga?%aéggg?cgosé%gf‘k\nm a?Q&q%‘s d SRR 0P h
r ef er GMQERSF aﬁmt%stmvmeans Ffour8etsctdngo aofclmmde;g;rewe of

image ;nformatien_formed_on sald.zmage sens;ng plane.
9. A dev;ce according to. cla;m 1, wherein said .

computlng means is arranged to ‘produce 1nformation obtalned

by normaiizlng an output of said flrst ‘detecting means wzth

an output. of said second detect;ng means. ' ' N N

10.. A device accerdzng to claim 9, wherein said second _\;}
detectlng means 1s -‘arranged to produce a total, for one
image plane of luminance dlfferences obtalned between
horlzentally_adjacent_areas among said plurallty of areas.

11. A device according t;_claim 98, wherein said second
detecting means is arranged to produce a total for one
image plane ©of luminance dlfferences obtained between
vertlcally adjacent areas among said plurallty of areas.

12. &n image sensing device comprising:
{a) sampling means for sampling predetermined
component signals of an image slgnal at a plurallty of y

po1nts on an image senszng plane of an ;mage sens;ng means -
‘and convert;ng said predeterm;ned component s;gnals to.
digital signal information correspondlng to said
predetemmined component signals;

(b) computing means for comparing said digital
signal informations at said piuralitylef points in one field
to that in the other field to detect a change of image
between said fields; and
. (c) setting means for setting a focus point in
said image sensing plane on the basis of the change of image

detected by said computing means.
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13. ' A device according to claim 12, further
comprisings; '
a focus adjusting means for adjusting a focus
condition at said focus point. '

14. & device according to claim 12, wherein saia
predetermined component signal is a luminance component of

said image signal.
15. A camera focusing device substantially as
described with reference to and as shown in Figures

5 to 10 of the drawings.




