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tion performed in a given manner on the electrical sig- nal by a signal
processing circuit The image signal This invention relates to an image
sensing and  thus obtained is supplied to an image shake detecting
processing device which is highly suited for a video  circuit as well as to
a monitor. A correlation between camera or the like and is arranged to
detect a moving   5   two image planes obtained at a given time interval is
part of an Image plane, to set an object tracing area  detected from the
Image signal to find the degree and and a distance measuring area and to
perform auto-  the direction of any image shake. Then, a driving con- matic
focusing and automatic image stabilization  trol circuit and a motor are
operated to control and control.
move the lens system to offset the image shaking on In the image sensing
optical apparatuses of var-  10   the basis of the resultof detection.
Thecamera is thus ied kinds including video cameras, etc., irrespective
arranged to be capable of obtaining a stable image as to whether they are
adapted for industrial instru-  even when the camera shakes. mentation, or
consumer appliances,shaking ofan im-     The term "image stabilization" as
used herein age not only hinders easy image sighting but also de-  means a
camera shake correcting function. The term grades image recognizing
accuracy. In the case ofthe   15  "tracing" as used herein means a moving
object trac- video camera, for example, the camera is often oper-  ing
function of the camera. The processing and con- ated while the operator is
walking or while the camera  trol operations are performed for these
functions fun- is on a moving vehicle. In such a case, it Is inevitable
damentally in the same manner as mentioned in the to have a sensed image
shaken by a shake of the   foregoing. camera according to the photographing
conditions or  20  However, the Image shake detecting device the object to
be photographed.                    which is arranged in this manner is
incapable of mak- To solve this problem, there have been proposed  ing a
discrimination between the movement of an ob- image shake detecting devices
adopting varied meth-  ject occurring only in a part of the image plane and
a ods. In one of such methods, the movement of the  shake of the whole
image plane. To solve this prob- camera is physically detected by means of
an accel-  25  lem, the image shake detecting sensitivity of the de-
eration sensor (an angular velocity sensor) and an  vice must be arranged
to vary for the different areas optical system is compensated for the
movement ac-  of the image plane. cording to the direction and the degree
of the move-  In detecting the quantity of shake from an image, ment. In
another conceivable method, the parallel  the adoption of the method of
detecting the quantity moving extent of the whole Image plane is detected
30  of shake with uniform sensitivity for the whole image through a video
signal and is expressed in a move-  plane does not permit a discrimination
between a de- mentvector. Then, the optical system is compensated
formation or movement of the object and tilting of the on the basis of the
vector.                       camera by hand vibrations. In accordance with
that In accordance with the method of using the accel-  method, the camera
might trace a wrong object to eration sensor, the size of the device
becomes larger  35  take a picture of it against the Intention of the
photog- thus requiring increases in space and weight. Be-  rapher. sides,
it results in a complex structural arrangement.  In connection with this
problem, an image shake This method is therefore hardly suited for a home
vid-  detecting device has been proposed as disclosed in eo camera such as
a camera-incorporating type video  an article entitled "About an Image
Plane Shake tape recorder which must be compact in size and light  40
Compensating Device", appeared in "The Technical in weight.
Report" of the Television Society, Vol. 11, No. 3, p 43 As regards the
method of computing and obtain-  to 48, PPOE, '87-12 (May, 1987). In the
case of that ing the movement vector of the image plane from the  device,
the whole image plane is divided into 140 video signal, some camera
movement that is inten-  blocks of areas. Ashake detection switch is
arbitrarily tionally caused by the operator might be mistakenly  45  turned
on or off for each of these areas and an image detected for a shake of the
image. The device also  shake is detected only from the areas for which the
would respond to a movement of the object which is  shake detection switch
is turned on in accordance in reality not a shake of the image. That method
thus  with a representing point matching method. also has a serious
problem.                          In accordance with the arrangement of
this image The above-stated known image shake detecting   50  shake
detecting device, however, an Image to be devices include, for example, an
image stabilizing  used as reference must be temporarily stored at a camera
which is disclosed in Japanese Laid-Open   frame memory with its varied
density values kept in- Patent Application JP-A-61-248681. The camera of
tact. To meet this requirement, the device necessi- this kind is arranged
as follows: an optical Image is  tates the use of an analog-to-digital
(hereinafter refer- converted into an electrical signal by means of an im-
55  red to as AID) converter and a memory of a relatively age sensing
system which consists of a lens system  large capacity. In addition to this
shortcoming, the de- and a photo-electric converting element. ATV image
vice is arranged to have one image plane superposed signal is obtained
through a signal processing opera-  on another by staggering them to a
certain degree of 2    
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out a vector that gives the highest  i.e. the object being located within
this area repre- degree of coincidence. Therefore, the operation of the
sents the object the system focuses onto. A voltage device includes a large
amount of computation. The  signal is indicative of a change in the
contents of the device thus necessitates a circuit arrangement on a
detection area, which is used for deciding on pres- large scale and
requires a long computing time.  5   ence or absence of an object change
and, dependent Besides, It has been extremely difficult to have  thereupon,
stopping or operating the lens motor. the image shake detecting device
incorporated in a    As regards the automatic focusing device for a compact
video camera which mush be capable of car-  video camera or the like,
various automatic focusing rying out real-time processing and must be
arranged  devices of the type using the image signal of the video in a
compact circuit arrangement, because: The  io  camera have been proposed.
It is a feature of this above-stated device of the prior art necessitates
the  type that an image sensor serves also asa sensorfor use of a large
circuit arrangement including the A/D  automatic focusing. However, the
following problem converter, the frame memory, a computing circuit,  arises
when the distance measuring area is broad- etc. and a long processing time.
ened over the whole image plane: In cases where, for An image shake
detecting area has been deter-  15  example, one object located at a far
distance and an- mined by the following methods: (1) Amethod of using
other object located at a near distance coexist within a difference in
luminance between the background    one and the same image plane, the lens
might be fo- and the object and (2) a method of detecting a move-    cused
on one of them that has a stronger signal than ment occurring area from a
difference occurred be-  the other even though the lens is Intended to be
fo- tween the Image of one frame and thatof anotherob-  20  cused on
theotherobject. This is known as a "far-near tained during a given period
of time. However, in ac-  competing condition". To avoid this, it has been
prac- cordance with these methods, it Is hardly possible to  ticed to limit
the distance measuring area to a size accurately determine the area in
cases where there Is  about one quarter of the whole image plane and to no
distinct difference In luminance between the back-  have it always located
in the center of the image ground and the object (with the method (1)) and
25  plane, because of a high probability of having a de- where a plurality
of objects have moved (with the  sired (or main) object In the center of
the image plane. method (2)). In other words, each of the conventional
However, If the size of the distance measuring methods has a demerit as
well as a merit. Therefore,  area Is arranged to be unvarying, the image of
the ob- with the conventional image shake detecting device  ject might
become too large ortoo small relative tothe incorporated in a compact video
camera, it does not  30  Image plane. As a solution of this problem, there
has enable the camera to accurately cope with every one  been proposed some
video camera that is arranged of varied image conditions.
to have one of two or three different sizes of the dis- In the motion
detection according to EP-A-0 180  tance measuring area manually
selectable. Despite of 446 a picture or image frame is divided into a
plurality  . such arrangement, however, the possibility of an in- of image
blocks, which are further subdivided into a   35  appropriate size of the
area still remains. The so-cal- plurality of pixels. In each block, a pixel
representa-  led "far near competing condition" would take place if tive
forthe respective block is selected. A previous im-  the area is too large.
If the distance measuring area age (frame) and a current image (frame),
i.e. the re-  is too small, the main object tends to come out of the
spective representative pixels are compared, and the  area to cause the
camera focused on the background differences between a current
representative pixel  40  Instead of the object when either the object is
moving and all previous representative pixels are calculated  orthe camera
is shaking. Therefore, this problem also and recursively summed up for all
current blocks,  still remains to be solved. thereby forming frame
difference summation tables.    Further, there has been proposed an
apparatus A microprocessor searches the frame difference     which uses an
image shake detecting device for ob- summation tables for a local minimum,
from which a   45  jects appearing within an image plane and is ar-
movement vector of constant size and direction Is  ranged to trace (track)
a moving object and to contin- computed, which is added to the current
image frame  uously perform control for accurate automatic focus- in order
to compensate for the motion between the  ing and accurate automatic
exposure control. For ex- two (previous and current) image frames.
ample, apparatuses of this kind have been disclosed EP-A-0 181 215
discloses an automatic focusing   50  in U.S. Patent Applications Serial
Nos. US-A-5 204 system, wherein the operation of the lens system is  749;
US-A-4 872 058; 154,078 filed on Feb. 9 1988; prevented for a certain time,
when a great object  237,511 fled on Aug.26,1988; 240,915 filed on Sept.
change occurs in the contents of a video signal. The  6, 1988; 258,692
filed on Oct. 17, 1988; US-A-5 272 object change is detected by processing
the video sig-  538. However, as mentioned in the foregoing, it is dif-
nal. Thereby, the area, in which an object change can  55  ficult to
accurately make a discrimination between be detected, corresponds to a
quarter of the entire     the movement of only one object in a partof the
image area of the central region of the screen, which repre-  plane and the
movement of the whole image plane sents also a fixed and predetermined
focusing area,  due to the movement of the camera. In accordance 3    
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above-stated method disclosed inJapanese  image processing device which
determines an object Laid-Open Patent Application No. SHO 61-248681,
tracing area so that an object desired by the photog- the degree of
accuracy would lower if there is no lu-      rapher to be stably positioned
within an image plane minance difference because the method utilizes a
can be automatically discriminatedfrom otherobjects difference in luminance
between the background and   5   and is arranged to accurately operate even
in cases the object to be photographed. Further, in accordance  where there
is no distinct difference in luminance be- with the technique disclosed in
the above-stated  tween these objects or where there are a plurality of
Technical Report of the Television Society, it be-  moving objects. comes
difficult to accurately determine the areas in a  It is a further object of
the invention to provide a case where a plurality of objects come to move.
In  10  distance measuring area setting device which is ca- other words,
each of the methods of the prior art has  pable of accurately and most
appositely setting a die- a disadvantage as well as its advantage.
Therefore,  tance measuring area by making a discrimination be- with the
prior art image shake detecting devices in-  tween the object and
background portions of an im- corporated in a compact video camera in
accordance  age plane on the basis of the optical flow of move- with these
methods, they are incapable of adequately  15  ment vectors. coping with
every Image conditions.                  It is a further object of the
invention to provide an With respect to the image shake detecting device
automatic focusing device which is capable of setting of this kind, further
examples have been disclosed In  the size, shape and position of a distance
measuring US-A-4 788 596, U.S. Patent Application Serial No.  area on the
basis of image movement vectors ob- 880,152filedon June 30,1986, etc..
These patent ap-  20  tained on the image plane and according to the state
plications disclose an image stabilizing camera which  of the object to be
photographed without causing such is arranged to compensate the optical
axis of the lens  problems as the so-called far-near competing condi-
system by detecting an image shake through the    tion, etc.. edge
component of the image of an object to be pho-  It is a further object of
the invention to provide an tographed; and an arrangement to recognize an
im-  25  automatic focusing device which is capable of caus- age through a
histogram which represents the distrib-  ing a focusing action and an image
shake compensat- ution of the feature of the image.               ing
action to be simultaneously carried out in most ap- The invention is as set
out in the claims. The pre-  posite manners respectively. amble is based on
EP-A-0 180 446.                   It is a furtherobject of the invention to
provide an This invention is directed to the solution of the   30
automatic focusing device which is capable of appo- above-stated problems
of the prior art. It is a first ob-  sitely carrying out an automatic
focusing action byde- ject of the invention to provide an image shake
detect-  tecting a panning movement of the camera from the ing device which
is capable of accurately and stably  movement vectors of images. detecting
shaking of an image plane without mistak-  It is an object of the invention
to provide an auto- ing a movement of an image resulting from shaking   35
matic focusing device which is capable of controlling of the camera for an
image movement resulting from  a focus adjusting device on the basis of an
optical a movement of a photographing object or from a pan-  flow of a
plurality of movement vectors on an image ning movement of the camera or
the like.         plane. It is another object of the invention to provide
an  It is another object of the invention to provide an image shake
detecting device for a camera which is  40  automatic focusing device which
is arranged to obtain arranged to detect a shaking state of either the
image  the optical flow of an image plane by detecting move- of a main
object to be photographed or that of the  ment vectors obtained within a
plurality of blocks set background, whicheversuits betterto thestate of the
on an image sensing plane, to detect a movement of object, so that shake
compensation can be most ap-  a photographed object on the basis of
displacement positely made under all conditions including such cas-  45  of
the optical flow, to accurately determine whether es where a picture of a
moving object is to be taken  the object is approaching to or moving away
from a with the camera fixed or with the camera moved to  lens and to
decide the restartof an automaticfocusing trace (track) the moving object.
action on the lens according to information on the re- It is a further
object of the invention to provide an  sult of determination. Image shake
detecting device with is simple in struc-  50 tural arrangement and excels
in responsivity without  Brief Description of the Drawings: necessitating
the use of any special sensor. It is an object of the invention to provide
an image  Fig. 1 is a block diagram showing the arrange- processing device
which is capable of accurately de-  ment of a video camera to which the
invention is ap- termining an object tracing area by statistically proo-
55  plied as a first embodiment thereof. Figs. 2(a) to 2(d) easing movement
vectors obtained at a plurality of  and 3(a) to 3(c) illustrate procedures
to be taken by parts of an image plane.                         the first
embodiment for determining areas. It is another object of the Invention to
provide an  Fig. 4 is a block diagram showing a video camera 4    



7                  EP 0 366 136 B1                    8 to which this
invention is applied as asecond embodi-  memory of the FIFO
(first-In/first-out) type; a block ment thereof. Fig. 5 is a block diagram
showing a vid-  dividing pulse generating circuit 24 which is arranged eo
camera arranged as a third embodiment of the in-  to generate a gate pulse
signal for gating the video vention. Fig. 6 is a block diagram showing a
video  signal under a scanning process in such a way as to camera arranged
as a fourth embodiment of the in-   5   divide it into a given number of
blocks set on the im- vention. Fig. 7 is a block diagram showing a video
age plane; and dividing circuits 26 and 28 which div- camera arranged as a
fifth embodiment of the Inven-  ide the luminance signal Y by gating it
according to tion.                                            the pulses
output from the block dividing pulse gen- Fig. 8s a block diagram showing
an automatic fo-  erating circuit 24. The dividing circuits 26 and 28 are
cusing device which is arranged according to this in-  10  arranged to
output the input luminance signal in units vention as a sixth embodiment
thereof.            of the blocks set on the image plane. More specifical-
Fig. 9 is an illustration of an operation performed  ly, each of them
consists of a gate circuit which is ar- to determine a distance measuring
area according to  ranged to be opened and closed by the pulses output an
optical flow. Fig. 10 is an illustration of the nature  from the block
dividing pulse generating circuit 24 and of the optical flow. Fig. 11 is an
illustration of an op-  15  a memory which is arranged to store signal
parts al- eration performed to decide a restart by detecting a  lowed to
pass through the gate circuit. movement of an object within the distance
measuring  Referring furtherto Fig. 1, a movementvectorde- area.
tecting circuit 30 is arranged to compare the signal of the currently
obtained image plane with the signal Detailed Description of the Preferred
Embodiments:  20  output from the delay circuit 22 thus representing a
previous image plane which precedes the current im- The details of the
automatic focusing device ar-  age plane by a given period of time; and to
obtain a ranged according to this invention will more fully ap-  movement
vector by detecting any change occurred pear from the description of
embodiments given be-  in each of the divided blocks. A memory 32 is ar-
low with reference to the accompanying drawings:    25  ranged to store the
movement vector information for Figs. I to 3(c) show a first embodiment of
this in-  each part of the image plane. A statistical processing vention.
In this case, the image shake detecting de-  circuit 34 is arranged to
prepare histogram indicating vice arranged according to the Invention is
applied to  the size and frequency of each movement vector. A an automatic
tracing (tracing) type focusing device,  threshold determining circuit 36
is arranged to recog- automatic tracing type exposure control device, etc.
30  nize the shape of the histogram and to determine a for the purpose of
setting, within an image plane, a  threshold value which will be described
later. An area tracing area for tracing a movement of an object oc-
determining circuit 38 is arranged to look up and find curring within the
image plane.                  from the histogram the blocks which are
within the The first embodiment is arranged to obtain move-  threshold
determined by the threshold determining ment vectors from a plurality of
areas set within the  35  circuit 36. image plane. An optical flow is
statistically processed  An image shake quantity detecting circuit 40 is to
determine an object tracing area and an Image  arranged to detect the
quantity of an image shake shake detection area. The details of the
embodiment  from within the luminance signal. For example, the are as
described below with reference to the draw-  circuit 40 is composed of a
correlation computing cir- ings:                                        40
cuit which is arranged to perform a representing pint Fig. 1 is a block
diagram showing the arrange-  matching action. An actuator 42 is arranged
to ment of a video camera which is provided with the im-  change the apex
angle of the variable apex-angle age shake compensating device arranged
according  prism 12. A driving control circuit 44 is arranged to to this
invention. The illustration includes an object  drive the actuator 42 in
accordance with the output of OB; a variable apex-angle prism 12 which has
a vari-  45  the image shakequantitydetecting circuit 40. The de- able
optical axis; a photo-taking lens 14; an image  flection angle of the
exitoptical axis relative to the en- sensor 16 which is, for example,
composed of a two  trance optical axis of the prism 12 is controllable by
dimensional CCD; a signal processing circuit 18  adjusting the apex angle
of the variable apex-angle which performs a signal processing operation on
an  prism 12. imagesignaloutputfromthe image sensor 16, includ-   50  The
video camera of Fig. 1 operates as follows: ing processes of gamma
correction, blanking and ad-  As object's image which passes the variable
apex- dition of synchronizing signals, so that a TV signal of,  angle prism
12 and the photo-taking lens 14 comes to for example, the NTSC system can
be output from an  the image sensor 16. The image sensor 16 then pro-
output terminal 20; a luminance signal Y; a horizontal  duces an image
signal. The signal processing circuit synchronizing signal H.SYNC; a
vertical synchroniz-  55  18 performs the above-stated signal processing
op- ing signal V.SYNC; a delay circuit 22 which is ar-  eration on the
output of the image sensor 18. A lumi- ranged todelaythe luminance signal Y
for a given per-  nance signal Y output from the signal processing cir- iod
of time and is composed of, for example, a field  cuit 18 is supplied
directlytothe dividing circuit 28 and 5    



9                  EP 0 366 136 B1                    10 also indirectly to
the dividing circuit 26 through the de-  reference symbols Thx1, Thx2, Thy1
and Thy2 re- lay circuit 22. The delay circuit 22 delays the lumi-
spectively denote these threshold values. nance signal for the period of
one field (about 16.7  The threshold values thus determined are sup- msec)
before it is supplied to the dividing circuit 26.  plied to the area
determining circuit 38. The area de- The dividing circuits 26 and 28 are
arranged to divide   5   termining circuit 38 looks up the blocks which are
one whole image plane into m X n blocks in accor-  within the range of the
threshold values among the dance with the pulses output from the blocks in
accor-  movement vectors stored in the memory 32. For ex- dance with the
pulses output from the block dividing  ample, assuming that a block located
In the i-th place pulse generating circuit 24. In this case, mis assumed
in the direction of m and in the j-th place in the direc- to be 20 and n to
be 14 to give a total of 280 blocks.  10  tion of n is expressed as a block
Bij and that, within The movement vectordetecting circuit 30 obtains  the
block Bij, the moving quantity in the direction X Is the movement vectors
for every block by a method     expressed as Uij and the moving quantity in
the direc- called a time-space gradient method. This method is
tion Y as Vij, the circuit 38 sets the following condi- discussed by B. K.
P. Horn, et al. in "Artificial Intelli-  tions: gence", 17, p 185 - 203
(1981). It permits real time   15      Thx1 < Uij < Thx2, processing by a
special purpose hardware. The    and movement vector obtained by this
method for the                Thyl Vij Thy2 whole image plane showing any
movement taking        Blocks satisfying these conditions are assumed place
at every one of the blocks is called an optical flow. The actions of the
circuit elements 30 to 38 are  20  to be "on" while the restto be "off".
Then a relation be- described with reference to Figs. 2(a) to 2(d) as fol-
tween "on" and "off" blocks becomes as shown in Fig. lows: Fig. 2(a) shows
by way of example the Image  2(d). In Fig. 2(d), a hatched part indicates
the area of plane of a currently photographed field. Fig. 2(b)  "on"
blocks, which approximately coincide with the shows an optical flow
obtained by accumulating for a  background area shown In Fig. 2(a). given
period of time a difference between the current  25  The image shake
quantity detecting circuit 40 field and an immediately preceding field.
Fig. 2(c)  computes and obtains a moving quantity from within shows
histograms representing the optical flow in si-  the "on" area. The
detecting method to be employed zes obtained in the directions X and Y
respectively.  bythe image shake quantity detecting circuit40 is not Fig.
2(d) shows the sections of areas recognized by  limited to the representing
point matching method. this embodiment.                             30  The
movement can be detected at a high speed by im- In this instance, a motion
picture of a moving ob-  age processing. The method may be replaced with
ject is taken. As a result of the Intention of the photog-  any method that
permits control over execution ("on") rapherto prevent the camerafrom
moving, the move-  and non-execution ("off") of computation of correla-
ment of the background is less than that of the object.  tion for every one
of blocks. The quantity of shake ob- The movement vectors detected by the
movement  35  tained by the image shake quantity detecting circuit
vectordetecting circuit 30are accumulated fora given  40 is supplied to the
driving control circuit 44. The ac- period (one sec, for example) bythe
memory32. After  tuator 42 then drives the variable vertex-angle prism
that, the accumulated vectors are supplied to the stat-  12 in such a way
as to lessen the output (quantity of istical processing circuit 34. The
statistical processing  shake) of the image shake quantity detecting
circuit circuit 34 prepares the histograms as shown in Fig.  40  40, i.e.,
to lessen the movement of the image plane 2(c) by ranking these vectors
according to the sizes  due to shake of the camera. of the X and Y
components of each vector. In Fig. 2(c),  The movement vector detecting
circuit 30 and the the upper half of the drawing shows the vector histo-
image shake quantity detecting circuit 40 are prefer- gram for the
direction X and the lower half the vector  ably arranged to perform a
computing operation for histogram for the other direction Y. In these
histo-  45  every field. However, the processing operation of the grams,
each of axes in the directions X and Y indi-  circuit elements 32 to 38 may
be performed once in cates positive and negative sizes, which are separat-
several hundred msec to several sec, because: The ed by an origin O set,
for example, in the center of the  camera shake frequency Is generally
within a range image plane. The frequency values of the vectors are  from 1
to 3 Hz and the frequency of mechanical vibra- indicated in the vertical
direction of the drawing. The  50  tions of vehicles or the like higher
than that. There- threshold determining circuit 36 determines threshold
fore, any Inadvertent object tracing action can be pre- values from the
shape of these two histograms. In  vented by setting the cycle of the
statistical compu- each of the directions X and Y, a very small value near
tation of these circuit elements at a value longer than a distribution part
having a peak value closest to zero  these periods. in each of the
directions X and Y is found and the pos-  55  Further, in the foregoing
description, the histo- ition of this value is determined to be the
threshold  grams have been described as to be prepared both In value.
Threshold values are obtained in this manner  the directions X and Y.
However, this may be changed on both the positive and negative sides. In
Fig. 2(c),  to prepare a histogram for a two-dimensional space 6    



11                 EP 0 366 136 B1                     12 X-Y. In a case
where the optical flow is obtained by  camera. It will find a widely ranged
applications in- using images accumulated for a given period of time
cluding an industrial TV camera and a monitoring by the movementvector
detecting circuit 30, the com-  camera. The embodimentof this invention has
salient puting cycle of the circuit elements 32 to 38 must be  advantages
for practical applications. changed accordingly.                          5
The foregoing has described the means for set- Next, in cases where the
photographer wishes to  ting the detecting areas such as a tracing area,
etc. perform panning by tracing (tracking) an object, the  by detecting the
state of the image sensing plane embodiment operates as follows: Let us
assume that  through the optical flow of movement vectors. Next, a person B
which is located in the central part of an  practical means for setting a
focus detecting area, Image plane as shown in Fig. 2(a) is to be traced. In
10  I.e., a distance measuring area, on the image sensing this instance,
the optical flow becomes as shown in  plane by using an optical flow is
arranged as a second Fig. 3(a). Thus, the photographer tries to have the
embodiment as described below: person B always in a given position within
the image  Fig. 4 is a block diagram showing the distance plane. As a
result, the movement vectors become    measuring area setting device of a
video camera small at the image of the person B. Meanwhile, the   15  which
is arranged as a second embodiment of the in- movement vectors in the rest
of the Image plane in-  vention. In Fig. 4, the same parts which are
arranged cluding the background become large. Fig. 3(b)     in the same
manner as in the case of Fig. 1 are indi- shows histograms similarto hose
of Fig. 3(c). Fig. 3(c)  cated by the same reference numerals and the
details shows an "on" area (hatched part) determined by the  of them are
omitted from the following description. area determining circuit 38. The
threshold values  20  The second embodiment differs from the ar- Thx1,
Thx2, Thy1 and Thy2 and the areas are deter-  rangementof Fig. I in the
following point The variable mined by the same process as mentioned in the
fore-  angle prism 12, the prism driving actuator 42 and the going.
prism driving control circuit 44 are omitted. The sec- In the case of the
embodiment described above,  ond embodiment is provided with, instead of
them, a if the movement or deformation of the object is peri-  25  focusing
actuator 60 foradjustmentofthefocus of the odically repeated and if the
statistical histogram proc-  photo-taking lens 14 and a driving control
circuit 58 for essing periods of the circuit elements 32 to 38 are co-
driving the actuator 60. The second embodiment is inciding, a dynamic area
having a repeating motion       further provided with automatic focus
detecting cannot be distinguished from a static area. In that in-  blocks
48 to 56 in combination with a distance meas- stance, the changing quantity
(dispersion) of the vec-  30  uring area setting circuit 46. The circuit 46
is arranged tor is obtained for each block. Any area that has the  to set a
distance measuring area on the image sens- changing quantity not greater
than a predetermined  ing plane for measuring adistance to the objecton the
value is determined to be a tracing area. For example,  basis of
information on the movement vectors ob- assuming thataverage vectors values
in a processing  tained from the movement vector detecting circuit 30.
period T of the statistical process for vectors Uijt and   35  Referring to
Fig. 4, the actuator 60 is arranged to Vijt of a block Bij obtained at a
time pint t are Uij and  drive the focusing lens of the photo-taking lens
14 for Vij and the dispersion degrees of the vectors are Sxij  the purpose
of automatic focusing. The driving control and Syij, the vector dispersion
can be expressed as  circuit 58 is arranged to control the actuator 60. A
follows:                                           high-pass filter (HPF)
48 is arranged to extract a high [err]                                    a
signal which hereinafter will be called AF signal. A The values Sxij and
Syij of each block are com-   45  delay circuit 54 is arranged to delay the
AF signal pro- pared with those of another. I tis also possibletto make
duced from the integrating circuit 52 fora given period t hi    s comp
ariso n in the square roots (standard devia-  of time which is, for
example, one field period. Acom- tions) of the values Sxij and Syij.
parison circuit 56 is arranged to compare the delayed As described in the
foregoing, in accordance with  AF signal with the current AF signal. The
driving con- this invention, the object tracing area is determined   50
trol circuit 58 drives the actuator 60 in accordance by statistically
processing the optical flow. Therefore,  with the output of the comparison
circuit 56 for focus- the embodiment is capable of automatically discrim-
ing inating an object which is desired to be stably posi-       ing. tioned
within the image plane from other objects,  in Fig. 4 is as follows: The
objects image which has even if theseobjectsare hardly distinguishable by
lu-  55   passed through the photo-taking lens 14 comes to the minance from
each other or even if there  e plurality  image sensor 16. The image sensor
16 then produces of moving objects within the image plane. The Invent-  an
image signal. The signal processing circuit 18 per- ed area determining
method is not limited to a TV  forms a signal processing action on the
output of the 7    13                 EP 0 366 136 B1                14
image sensor 16 in the manner as described in the  tion sensitivity
changeover Information is sent to the foregoing. The luminance signal Y
output from the  integrating circuit 52 from the distance measuring signal
processing circuit 18 is applied directly to the  areasetting circuit46 in
accordance with the changes 



dividing circuit 28. The luminance signal Y is also ap-  occurred in the
area of the distance measuring area. plied to another dividing circuit 26
after it is delayed   5   The area ratio is thus corrected by virtue of
this ar- for one field period by the delay circuit 22. Each of the
rangement. dividing circuits 26 and 28 is arranged to divide the  While the
distance measuring area is assumed in whole image plane into m X n blocks
(m represents  the description above to be the same as the area set 20 and
n 14, to have a total of 280 divided blocks).  by the area setting circuit
38, the area B of Fig. 2(d) The movement vector detecting circuit 30
obtains  10   which is located In the central part of the image plane the
movement vector of every divided block by the  may be selected solely as
the distance measuring above-stated time-space inclination method. Histo-
area. In that instance, other areas A and C may be grams showing magnitudes
obtained in the directions  either completely cut by a logic circuit
arrangement or X and Y as shown in Fig. 2(c) are obtained from the
variously weighted by arranging a window function in optical flow shown in
Figs. 2(a) and 2(b). Then, the   15  such a mannerthatthecentral partofthe
image plane states of movement of areas obtained on the image  is weighted
100% and the four diagonal cornersof the sensing plane are classified as
shown in Fig. 2(d) on  image plane weighted 0% with the weight attaching
the basis of the histograms. This process is the same  rate continuously
varied between the central part and as in the case of the first embodiment
and, therefore,  each of the corner parts. its details are omitted from the
following description.  20  Fig. 5 shows the arrangementof anotherembodi-
In other words, as described in the foregoing, a  ment. In the case of this
example, a camera shake hatched area consisting of "off" blocks which
satisfy  compensating device which Is arranged like that of the condition
Thx1 < Uij < Thx2 and Thyl < Vij <  Thy2  Fig. 1 is added to the second
embodiment described is discriminated from the void area consisting of "on"
above. The lens is continuously focused on the main blocks other than the
"off" blocks as shown in Fig.  25  object while the camera shake is
automatically com- 2(d). The hatched area of the "off" blocks approxi-
pensated for by the arrangement which is as shown mately coincides with the
background area while the  in the blockdiagram of Fig. 5. In Fig. 5, the
same com- void areas of the "on" blocks coincide with the object  ponent
parts as those of Figs. 1 and 4 are indicated areas.
by the same reference numerals and the details of Since the void parts
which are not hatched in Fig.   30  them are omitted from the following
description. Re- 2(d) represent objects, other than the background, in-
ferring to Fig. 5, a variable angle prism 68 is arranged cluding the main
object on which the camera must be  in front of the photo-taking lens 14 to
have its optical focused, the distance measuring area setting circuit  axis
variable. The prism 68 is composed of two glass 48 allows only the
luminance signal parts for the  plates and a transparent silicone rubber,
liquid or the areas A, B and C of Fig. 2(d) to pass there. The lumi-  35
like sealed in between the glass plates. An inverting nance signal thus
passed is supplied to the HPF 48  gate circuit 66 is arranged to obtain a D
area signal to have the high frequency component extracted. The  for the
area D which is other than the distance meas- output of the HPF 48 is
subjected to a detection proc-  uring object area selected by the area
determining cir- ess at the detection circuit 50. The outputofthe circuit
cuit 38 and is indicated by the hatching in Fig. 2(d) 50 is integrated by
the integrating circuit 52 to be out-  40  representing a background. A
shake detecting circuit put from the integrating circuit 52 as the AF
signal.  62 is arranged to extract from the movement vector The comparison
circuit 56 compares the AF signal of  detecting circuit 30 the size and
direction of the move- the current image plane with the AF signal of the
pre-  ment vectors obtained within the background area D ceding image
plane. The result of comparison is ap-  of Fig. 2(d) as set by the
inverting gate circuit 66. A plied to the driving control circuit 58. In
accordance  45  driving circuit 64 is arranged to cause the variable an-
with this, the driving control circuit 58 drives the ac-  gle prism 68 to
be driven in the direction of offsetting tuator 60 to operate in the
direction of Increasing the  a shaking degree by controlling an actuator 70
on the AF signal. When the AF signal reaches a maximum   basis of the
output of the shake detecting circuit 62. value and just begins to
decrease, the position of the  Referring again to Figs. 2(a) to 2(d), when
the actuator 60 is brought back to the maximum value  50  camera is fixed
for the objects A, B and C, the back- point and the focusing action comes
to an end.    ground area D remains still so long as the camera re- In a
case where the size of the distance measur-  mains stationary. Underthis
condition, information on ing area of the current field differs from that
of the  the shaking state of the camera is obtainable by de- preceding
field, the integrated value of the AF signal  tecting the movementvector of
the area D. Therefore, also differs. Simple comparison under that condition
55  the shake detecting circuit 62 detects the degree and would mislead
magnitude determination. In that    direction of the camera shake and then
the variable event, therefore, the area ratio must be corrected. To  angle
prism 68 is driven in the direction of compensat- meet this requirement, in
the case of Fig. 4, integra-  Ing for the shake. This enables the lens to
be contin- 8    15                 EP 0 366 136 B1                     16
uously focused without having the problem of the "far-  shown in Fig. 3(c)
and has no movement vector be- near competing condition" by setting the
distance  tween the thresholds THx1, Thx2, Thy1 and Thy2 measuring area for
an object moving within the image  mentioned in the foregoing. In
accordance with the ar- 



sensing plane while shaking of the camera is being  rangement, the distance
measuring area is set at an compensated for in the above-stated manner.   5
object part having a large movement in cases where In the event of a
panning state, in which the pho-  the camera Is fixed with an object part
showing some tographer moves the camera following an object, the  movement
while there is not much movement in the embodiment operates as follows:
Assuming that the  background part. In the case of panning where the ob-
camera is following the middle person B as shown in  ject part shows no
movement while the background Figs. 2(a) to 2(d), the optical flow then
becomes as  10  part shows a large movement, the distance measur- shown in
Fig. 3(a). Since the photographer is attempt-  ing area is set at the
object part showing not much ing to have the person or object B always in a
fixed  movement. These actions which appear to be contra- part of the image
plane, the movement vector of the  dictoryto each othercan be
smoothlycarried out. The position of the person B becomes small. Meanwhile,
advantageous effect of this embodiment is also at- the movement vectors of
other parts including the   15  tainable by providing the camera with an
operation background becomes large. Therefore, the distance  switch which
is arranged to be operated in the event measuring area is set at the area
B. Fig. 3(b) shows  of the panning. histograms in the same manner as Fig.
2(c). Fig. 3(c)  While the camera is fixed in position to prevent shows the
relation to other parts of the "on" area  any camera shake while the
distance measuring area which is indicated by the hatching and is
determined   20  is automatically set for a main object in the case of by
the area determining circuit 38. The thresholds  Figs. 2(a) to 2(d), the
camera is moved to follow a Thx1, Thx2, Thy1 and Thy2 and the area are
deter-  main object in the case of Figs. 3(a) to 3(c). In both mined in the
same manner as described in the fore-  cases, the image of the main object
is generally locat- going.                                            ed
approximately in the central part of the Image In the case of panning
mentioned above, the   25  plane. Therefore, in order to have a distance
measur- camera is moved to follow a moving object. In this in-  ing area
set without making any discrimination be- stance, contrary to a case where
the camera Is fixed,  tween these different cases, the distance measuring
the distance measuring area must be set at the area  area may be set in an
area having about the same B of Fig. 3(c) which has the small movement
vector.  vector as the vector of the area located near the cen- Therefore,
when the panning of the camera is detect-  30  ter of the image plane. ed,
the above-stated area setting output signal of the  Fig. 7 is a block
diagram showing a further em- area determining circuit 38 should be
inverted before  bodiment of the invention. Referring to Fig. 7, a vector
It is supplied to the distance measuring area setting  threshold setting
circuit 74 is arranged to set the circuit 46.
threshold value of vector by extracting the movement Fig. 6 shows in a
block diagram one example of  35  vector of a predetermined central part of
the image arrangement for meeting the above-stated require-  plane from the
content of a memory 32 which stores ment. In Fig. 6, the same component
parts as those  the movement vectors of the whole image plane, by of Fig. 5
are indicated by the same reference numer-  determining the size of the
extracted movement vec- als. A panning detecting circuit 72 Is arranged to
de-  tor and by carrying out a predetermined statistical tect the panning
movement of the camera. For exam-  40  process on the size determined. The
area determin- ple, when the movement of the camera in one direc-  ing
circuit 38 is arranged to look up, on the memory tion continues for a short
period of time, the circuit 72  32, any area that has the movement vector
output determines it as the panning and produces a control  from
thevectorthreshold setting circuit 74 and to pro- signal. More
specifically, the frequencies of camera  duce and supply an area setting
gate signal to the dis- shaking are distributed within a band from 0.5 to
10  45  tance measuring area setting circuit 46. On the mem- Hz or
thereabout. Therefore, the degree of movement  ory 32, the
movementvectorvalues ofthe central part is detected from the output of a
band-pass filter which  of the image sensing plane are always detected; and
is arranged to extract a frequency band lower than  the distance measuring
area having movement vec- this frequency band. When the movement comes to
tors which are within about the same range as the exceed a given value, the
circuit 72 determines it as  50    range of the central part vector values.
With the em- the panning. The panning of the camera can be de-  bodiment
arranged in this manner, a distance meas- tected by other different
methods. However, the other  uring area can be automatically set without
making methods are omitted from the following description.  any
discrimination between the case of Figs. 2(a) to When the control signal
indicating that the cam-  2(d) where the camera is fixed and the case of
Figs. era Is presently in a panning movement is output from   55  3(a) to
3(c) where the camera is moved to follow a the panning detecting circuit
72, the distance meas-  moving object. uring area setting circuit 46 is
instructed to adjust the  As apparent from the above description, the em-
distance measuring area to the object B which is as  bodiment is capable of
setting a distance measuring 9    17                  EP 0 366 136 B1
18 area in a shape and a position nearly in conformity to  focus state.
Therefore, the focus adjusting actuator the Intention of the photographer
as the embodiment  (which is a DC motor in general) is restarted accord- is
arranged to determine the distance measuring area  ing to the presence or
absence of this modulated sig- 



by statistically processing the optical flow in accor-  nal. The restarting
direction is determined according dance with this invention. Further, the
arrangement of   5   to the phase of the modulated signal. This enables the
the embodiment described precludes any possibility  actuator to be
accurately restarted. However, the of having the lens caused to be focused
on the back-  modulation method necessitates the modulating ac- ground by
the "far-near competing condition" or hav-  tuator to be of a high degree
of precision and to be ca- ing the focus shifted from the main object to
the back-  pable of performing a highly accurate action. There- ground with
the main object coming outside the dis-  10  fore, the structural
arrangement of the camera be- tance measuring area. The embodiment is also
capa-  comes complex and large. As a result it not only re- ble of
following the object when its image moves with-  quires complex adjustment
but also is disadvanta- in the image plane. The arrangement of the embodi-
geous in terms of electric energy consumption. ment will find a wide range
of applications Including  In the case of the trial method, the lens or the
im- not only photographing TV cameras but also indus-  15  age sensor Is
moved in such a way as to bring a signal trial TV cameras, monitor cameras,
etc.. The embodi-  component corresponding to a focusing degree to its ment
thus has a great advantage in terms of practical  maximum value.
Afterattainment of an In-focus state, applications.
a focus signal obtained then is stored. After that, a Figs. 8 to 11 show a
sixth embodiment of the in-  current focus signal is compared with the
stored sig- vention. In this case, an Image movement detecting   20  nal.
When the result of comparison indicates occur- device which utilizes the
optical flow of the movement  rence of any change, the focus adjusting
actuator is vectors mentioned in the foregoing is applied to an au-
restarted. This method does not require any complex tomatic focusing
device. The background of the sixth  driving system for focus adjustment to
permit simpli- embodiment is first described as follows:        fication
and reduction in size of the camera. A draw- The video camera has recently
come to use an   25  back of the trial method, however, resides in that In
automatic focusing device which uses the video sig-  restarting the
actuator after it has been brought to a nal of the camera and Is capable of
detecting an in-  stop with an in-focus state attained, information on
focus state by using information on the image ob-  the direction in which
the lens or the image sensor is tained within an image plane irrespectively
of dis-  to be driven is often unobtainable. This necessitates tance to the
object to be photographed. Therefore, the  30  trial shifting of the lens
in one direction or the other. automatic focusing device of this kind has
become  If the focus signal increases in the direction thus in- popular in
place of the focus detecting method of per-  dicating that the lens
position is approaching to an in- forming focus detection by projecting
infrared rays or  focus point, the actuator is allowed to drive the lens
ultrasonic waves and detecting the reflection waves  further. However, If
the focus signal decreases thus of them.
35  indicating that the lens is being shifted in the wrong The focus
detection method of the kind using the  direction, the driving direction of
the actuator is re- video signal can be roughly divided into two methods.
versed. Since this method theoretically necessitates In one of the two
methods, the video signal is  such a trial action, It does not ensure a
stable auto- modulated by forcedly bringing about an out-of-focus  matic
focusing operation. state by slightly vibrating either a component lens  40
In the case of the sixth embodiment, the invented member of a photo-taking
optical system oran image  shake detecting method of using the optical flow
of sensor in the direction of the optical axis with an so-  movement
vectors Is applied to the simple arrange- tuator such as a dimorph element,
a voice coil or the  ment of the above-stated trial method in such a way
like (hereinafterthis will be called a modulation meth-  as to make
available the information on the lens driv- od).
45  ing direction. The automatic focusing device which is In the other
method, the photo-taking optical sys-  arranged as the sixth embodiment
comprises: focus tern is driven in such a way as to cause, for example,
detecting means which is arranged to perform focus a high-frequency
component of the video signal to be  adjustment by detecting a focusing
degree on an ob- at a maximum value (hereinafter called a trial meth-  ject
appearing within the Image plane; movement od).
50  vector detecting means for obtaining the movement In accordance with
the modulation method, an in-  vectors of an image in each of a plurality
of divided focus degree little varies and the modulated signal re-  areas
of the image plane; and control means ar- mains almost at zero afteran
in-focus state Is attained  ranged to compute the moving degree ofthe image
on even when the photo-taking optical system is vibrat-  the basis of
movement vector Information output from ed. In the event of an out-of-focus
state, a modulated  55  the movement vector detecting means and to actuate
signal is generated. Then, the phase of the modulated  the focus detecting
means when the moving degree signal relative to the modulating signal is
inverted ac-  comes outside a predetermined range. cording to whether it Is
In a near focus state or In a far  With the direction in which the object
and the 10    19               EP 0 366 136 B1                 20 camera
move relative to each other thus detected   ranged to have its Integrating
sensitivity controlled by from the information on the image movement
vectors,  a control signal 46a output from the distance meas- the automatic
focusing device can be restarted ac-  uring area setting circuit 46
accordingly as the dis- 



cording to the information. Unlike the modulation  tance measuring area
changes, so that area correc- method which requires a complex and high
precision   5   tion is performed. A delay circuit 54 is arranged to de-
mechanism including the modulating actuator, etc.,  lay the output signal
(hereinafter referred to as a fo- the embodiment Is capable of stably,
promptly and  cus signal) of the Integrating circuit 52 fora predeter-
highly accurately carrying out an automatic focusing  mined period of time
which, for example, corresponds action with a simple structural arrangement
which is  to one field. The comparison circuit 56 is arranged to
fundamentally based on the trial method.       10  compare a currently
obtained focus signal with a fo- In Figs. 8 to 11, the component parts
which are  cus signal obtained one field period before and de- either the
same or are arranged to perform the same  layed by the delay circuit 50. A
driving control circuit actions as the corresponding parts of Figs. Ito 7
are  58 is arranged to drive and control an actuator 60 (a indicated by the
same reference numerals and sym-  DC servo motor, for example) which is
arranged to bols and the details of them which have already been   15
control the focusing state of the photo-taking lens 14. described are
omitted from the following description.  The automatic focusing device
which is arranged Fig. 8 Is a block diagram, which differs from the
according to this invention as described above oper- arrangement of Fig. I
in the following points: The va-  ates in the following manner: riable
apex-angle prism 12, the prism driving actuator  As mentioned in the
foregoing, the area determin- 42 and the driving control circuit 44 are
excluded sim-  20  Ing circuit 38 is arranged to produce information on
ilarly to the second embodiment shown in Fig. 4. Ar-  the patterns of the
object parts A, B and C and the ranged in place of them are a focus
adjusting actuator  pattern of the background area D, as shown in Fig. 60
for focus adjustment of the photo-taking lens 14  2(d). The distance
measuring area setting circuit 46 and a driving control circuit 58 which
controls the so-  performs a gating action on the basis of this informa-
tuator 60. There are also provided automatic focus   25  tion in such a way
as to cause only the luminance sig- detection blocks 46 to 56 which are
arranged to detect  nal of a main object part to pass and supplies it to a
a movement of the object on the basis of movement  high-pass filter 48. In
other words, an area where the vector information obtained from the
movement vec-  main object is located Is thus set as the distance tor
detecting circuit 30. A restart determining circuit 78  measuring area. At
the high-pass filter 48, the high- is provided for restarting the automatic
focusing de-  30  frequency component is extracted from the lumi- vice.
nance signal supplied there. The extracted high- Referring to Fig. 8, the
restart determining circuit  frequency component is converted into a DC
level 78 is arranged to receive the output of the movement  signal by the
detection circuit 50 and is integrated for vector detecting circuit 30, the
outputs of a distance  a predetermined period of time by the integrating
cir- measuring area setting circuit 46 and the output of a   35  cult 52.
The integrating circuit 52 then produces a fo- comparison circuit 56 and to
determine according to  cus signal. The focus signal is supplied to the
compar- these outputs whether the automatic focusing device  ison circuit
56 along with a focus signal which relates is to be restarted.
to a previous image plane obtained one field period Next, an automatic
focus adjusting system is ar-  before and which has been delayed for one f
ield per- ranged as follows: The distance measuring area set-  40  iod by
the delay circuit 54. These focus signals of the ting circuit 46 is
composed of a gate circuit which is  current image plane and the previous
image plane arranged to cause only a luminance signal which a In-  are
compared with each other by the comparison cir- cluded in a luminance
signal Y output from the signal  cuit 56. The result of comparison is
supplied via the processing circuit 18 and which corresponds to a fo-
restart determining circuit 78 to the driving control cir- cus detection
area (distance measuring area) set on   45  cult 58. The driving control
circuit 60 then controls the Image sensing plane to pass. The circuit 46
sets  and causes the actuator 60 to drive the photo-taking the distance
measuring area on the image sensing   lens 14 in the direction of
increasing the level of the plane on the basis of the output of the area
determin-  focus signal. When the focus signal level reaches a ing circuit
38. A high-pass filter 48 is arranged to ex-  maximum value and then
decreases, the position of tract a high-frequency component from the lumi-
50  the lens obtained when the focus signal level has nance signal which
corresponds to the distance     reached the maximum value is determined to
be an measuring area set by the distance measuring area  in-focus position.
The photo-taking lens 14 is brought setting circuit 46. A detection circuit
50 is arranged to  back to that position and the automatic focusing ac-
convert into a DC level signal the high-frequency  tion comes to an end.
component extracted bythe high-pass filter48. An in-  55  When the
integration outputs of the integrating tegrating circuit 52 is arranged to
integrate fora given  circuit 52 are compared by the comparison circuit 56
period the DC level signal output from the detection  during the process of
the automatic focusing action, circuit 50. Further, the integrating circuit
52 Is ar-  if the size of the distance measuring area previously 11    21
EP 0 366 136 B1                 22 set one field period before is found to
differ from that  the area B is moving a little toward the upper right- of
the distance measuring area of the current field, the  hand side of the
image plane while approaching tothe integration signals differ in level
although the focused  camera. The movement vectors in the divided blocks 



state remains unchanged. In such a case, the differ-  are as a whole
trending to the right having the direc- ence in level might cause erroneous
determination as   5   tions and sizes divergent toward the peripheral
area. the result of level comparison does not correspond to  This indicates
that the object is approaching the cam- the focused degree. To solve this
problem, a control  era and, at the same time, is moving to the right-hand
signal 46a which represents the size of the distance  side thereof.
measuring area is supplied to the integrating circuit  Fig. 10 shows the
nature of an optical flow of this 52. Any area difference between the
distance meas-  10  type. Referring to Fig. 10, a photo-taking lens 14 is
uring areas of the two field image planes is compen-  identical with the
photo-taking lens 14 of Fig. 8. A ref- sated for by virtue of this control
signal. In other  erence numeral 80 denotes the object which corre- words,
the integration signal output level of the inte-  sponds to the area B of
Fig. 2(d). A numeral 84 de- grating circuit 52 is normalized by the area
value of  notes an image formed on the image sensing plane the distance
measuring area. In the case of this em-   15  representing the object A
numeral 82 denotes a state bodiment, the above-stated compensation is
accom-  of the object obtained when it moves upward as plished by changing
the integrating sensitivity of the  viewed on Fig. 9 while it is
approaching the photo-tak- integrating circuit 52 from one value over to
another.  ing lens 14. A numeral 86 denotes the image of the The practical
arrangement of the distance meas-  moved object. The vectorial size of the
optical flow uring area setting means is as described above. In the   20
which represents the upward movementas viewed on statistical processing
operation which is performed  the drawing is unvarying irrespectively of
their posi- jointly by the memory 32, the statistical processing  tions
within the image plane. Whereas, the optical circuit 34, the threshold
determining circuit 36 as de-  flow resulting from the approach of the
object to the scribed in the foregoing, the histograms are prepared  lens
is brought about by the expansion of the objects both for the directions X
and Y of the image sensing   25  image and the vectorial size thereof
changes accord- plane. However, this may be changed to prepare a   ingly as
its position varies within the image plane. The histogram for an
X-Ytwo-dimensional space. Further,  size of the vector is zero on the
optical axis of the pho- in a case where the optical flow is obtained at
the  to-taking lens 14, I.e., in the centerof the image plane movement
vector detecting circuit 30 by using an Im-  and increases accordingly as
its distance from the age accumulated for a given period of time, the oper-
30  central part of the image plane Increases. The optical ation cycle of
the group of circuit elements from the  flowof Fig. 9 is a composite
optical flow consisting of memory 32 to the area determining circuit 38
must be  the vectors resulting from these two different factors. changed
according to the Image accumulating period  Further, while the images 84
and 86 on the image of time.
sensing plane are Illustrated as in different positions As described in the
foregoing, the distance meas-  35  on the optical axis, they are in
actuality formed on one uring area is set according to the output of the
area  and the same plane. determining circuit 38. However, for ordinary
photo-   Next, a computing operation which is performed graphing, a main
object is located in the central part  within the restart determining
circuit 78 is described of the image plane. In addition to this, it is
desirable  as follows: Fig.11 is a graphical representation of the to avoid
a distance measurement confusion between   40  area B of Fig. 2(d).
Coordinates x and y are obtained the main object and the background.
Therefore, an  with the center of the image plane set as an origin area in
and around the central partof the image plane  (O,O). The coordinates of
blocks within the distance alone may be selected as the distance measuring
measuring area B are assumed to be (i,j). The vector area. Inthatcase, the
areasAand C can be complete-   of the optical flow in each block is assumed
to be ly disregarded. It is also possibletosetawindowfunc-  45  A(i,j).
Further, the unit vector in the x direction is as- tion in such a way as to
have the central part of the  sumed to be "i" and the unit vector in the y
direction image plane weighted 100% and the four diagonal    to be "y". The
optical flow vector can be rewritten as corners 0% with the weight of the
area between these  A(i,j) = iAx + jAy. parts arranged to continuously
vary.                   The displacement of the optical flow vector due The
restart of the automatic focusing device on   50   to the expansion or
contraction of the image means the basis of the movement vectors is
actually deter-  the divergence of vectors on the Image plane. The di-
mined in the following manner For the sake of sim-  vergence "divA" of the
vector A can be expressed as plification of illustration, the distance
measuring area  follows: is assumed to be set in the central part of the
image plane and around it, for example, as represented by  55
[err] the area B In Fig. 2(d). Fig. 9 shows an optical flow  This
divergence represents a change in distance obtained In the area B under
this condition. In the  between the object and the camera. case of this
optical flow, the object corresponding to 12    23                  EP 0
366136 B1                 24 The restart determining circuit 78 obtains
control  ity and accuracy of the embodiment are thus ar- information on the
distance measuring area from the  ranged to be much higher than those of
the conven- distance measuring area setting circuit 46 and also  tional
device. 



obtains information on movement vectors of each       In accordance with
the arrangement of the em- block of the image sensing plane from the
movement   5   bodiment of this invention as mentioned in the fore- vector
detecting circuit 30. The restart determining  going, the optical flow of
the image plane is obtained circuit 46 the computes and obtains the sum of
Z "divA"  by detecting the movement vectors for each of the as follows:
plurality of blocks on the image sensing plane; the oc- currence or
nonoccurrence of any movement of the 10  object is detected from the
displacement of the optical [err]                                  flow; a
discrimination Is accurately made between an approaching movement and a
parting movement; and the necessity for restart of an automatic focus
adjust- The sum of the divergence "divA" within the areas  ing action is
determined on the basis of the informa- B changes according to the
expansion or contraction   15  tion thus obtained. Therefore, unlike the
conventional of the object's image on the image sensing plane.  modulation
method, the embodiment obviates the In the case of Fig. 9, the sum "do
becomes larger  necessity of having recourse to a highly precise and than
zero as the image has expanded. If the object  complex mechanism for
positively modulating the fo- has moved away from the photo-taking lens 14,
the  cus signal by creating an in-focus or out-of-focus sum becomes smaller
than zero.               20  state In obtaining information on a near-focus
or far- Therefore, if a state of "d = 0" continues after at-  focus state.
The automatic focusing device according tainment of an in-focus state, the
distance to the ob-  to this invention is thus arranged to be capable of
ac- ject remains unchanged and the lens is left in repose.  curately and
precisely determining the necessity for In a case where the sum d" is not
equal to 0 after at-  a restart of the focus adjusting action from the
image tainment of the in-focus state, the distance between   25  signal
through an efficient and stable operation. the camera and the object is
regarded as changed     In an image sensing an processing device, a and the
automatic focusing device is restarted. In that  movement vector of an
image is detected In each of case, the focus adjusting direction can be
determined  detection blocks formed by dividing an image sensing by the
positive or negative value of the sum "d". More  plane, and a distributed
state of the image movement specifically, the object can be considered to
have  30  within the image sensing plane is detected by statist- come
closer to the photo-taking lens 14 if the sum "d"  ically processing the
movement vector detected in is larger than zero. In this instance, the
focal point of  each of the detection blocks. On the basis of the dis- the
photo-taking lens 14 is In the rearofthe object and  tributed state of the
image movement, an area having there obtains image the so-called far-focus
state. If  an image of a main photographed object is detected the sum "d"
is less than zero, the object has moved   35  so as to set a focus
detecting area on the Image sens- farther away from the lens. In that
instance, there ob-  ing plane or to control a focusing circuit. tains a
near-focus state of the lens. With the divergence "divA" of the optical
flow vec- tor within the distance measuring area examined in  Claims this
manner, any change occurred in the object dis-  40 tance and the direction
of the change can be accu-  1. An image processing device, comprising
rately detected. This enables the automatic focusing       movement vector
detecting means (22, device to be restarted as necessary after attainment
30) for detecting a movement vector of an image of an in-focus state. Even
in a case where the trial  in each of a plurality of detection areas formed
by method is employed for the automatic focusing de-  45  dividing an image
sensing plane (16), and vice, information on a near-focus or far-focus
state       computing means (34), can be accurately obtained without
carrying out any  characterized In that trial action. The arrangement of
this embodiment thus    said computing means (34) is arranged to com-
enables the automatic focusing device to be prompt-  pute a distribution of
movement vectors by proc- ly, stably and accurately restarted.         50
essing the movement vectors obtained from said Further, in accordance with
the invention, a      plurality of detection areas, and change In the
objectdistance can be reliably detected      area discrimination means (36,
38) are by carrying out the statistical process on the move-  provided for
detecting an area within said image ment vectors to compute the divergence
of the optical  sensing plane (16) in which a main object is locat- flow
vectors even in the event of a plurality of objects  55  ed or an area in
which a background of said main within the image sensing plane, a complex
back-      object is located on the basis of image movement ground ora
hardly extractably image feature because  quantity information derived from
said distribu- of a slight difference in luminance, etc.. The sensitiv-
tion of movement vectors output by said comput- 13    23
EP 0 366 136 B1                 24 The restart determining circuit 78
obtains control  ity and accuracy of the embodiment are thus ar-
information on the distance measuring area from the  ranged to be much
higher than those of the conven- distance measuring area setting circuit 46
and also  tional device. 



obtains information on movement vectors of each       In accordance with
the arrangement of the em- block of the image sensing plane from the
movement   5   bodiment of this invention as mentioned in the fore- vector
detecting circuit 30. The restart determining  going, the optical flow of
the image plane is obtained circuit 46 the computes and obtains the sum of
"divA"  by detecting the movement vectors for each of the as follows:
plurality of blocks on the image sensing plane; the oc- currence or
nonoccurrence of any movement of the 10    object Is detected from the
displacement of the optical [err]
flow; a discrimination is accurately made between an approaching movement
and a parting movement; and the necessity for restart of an automatic focus
adjust- The sum of the divergence "divA" within the areas  ing action is
determined on the basis of the informa- B changes according to the
expansion or contraction   15  tion thus obtained. Therefore, unlike the
conventional of the objects image on the image sensing plane.  modulation
method, the embodiment obviates the In the case of Fig. 9, the sum "d"
becomes larger  necessity of having recourse to a highly precise and than
zero as the image has expanded. If the object  complex mechanism for
positively modulating the fo- has moved away from the photo-taking lens 14,
the  cus signal by creating an in-focus or out-of-focus sum becomes smaller
than zero.                20  state in obtaining Information on a
near-focus or far- Therefore, if a state of "d = 0" continues after at-
focus state. The automatic focusing device according tainment of an
in-focus state, the distance to the ob-  to this invention is thus arranged
to be capable of ac- ject remains unchanged and the lens is left in repose.
curately and precisely determining the necessity for In a case where the
sum d is not equal to 0 after at-  a restart of the focus adjusting action
from the image tainment of the in-focus state, the distance between   25
signal through an efficient and stable operation. the camera and the object
is regarded as changed      In an image sensing an processing device, a and
the automatic focusing device is restarted. In that  movement vector of an
image Is detected in each of case, the focus adjusting direction can be
determined  detection blocks formed by dividing an image sensing by the
positive or negative value of the sum "d". More  plane, and a distributed
state of the image movement specifically, the object can be considered to
have  30  within the image sensing plane Is detected by statist- come
closer to the photo-taking lens 14 if the sum "d"  ically processing the
movement vector detected in is larger than zero. In this instance, the
focal point of  each of the detection blocks. On the basis of the dis- the
photo-taking lens 14 is in the rear of the object and  tributed state of
the image movement, an area having there obtains image the so-called
far-focus state. If  an image of a main photographed object is detected the
sum "d" is less than zero, the object has moved  35  so as to set a focus
detecting area on the image sens- farther away from the lens. In that
instance, there ob-  ing plane or to control a focusing circuit. tains a
near-focus state of the lens. With the divergence "divA" of the optical
flow vec- tor within the distance measuring area examined in  Claims this
manner, any change occurred in the object dis-  40 tance and the direction
of the change can be accu-  1. An image processing device, comprising
rately detected. This enables the automatic focusing       movement vector
detecting means (22, device to be restarted as necessary after attainment
30) for detecting a movement vector of an image of an in-focus state. Even
in a case where the trial  in each of a plurality of detection areas formed
by method is employed for the automatic focusing de-  45  dividing an image
sensing plane (16), and vice, information on a near-focus or far-focus
state       computing means (34), can be accurately obtained without
carrying out any   characterized in that trial action. The arrangementof
this embodimentthus  said computing means (34) is arranged to com- enables
the automatic focusing device to be prompt-   pute a distribution of
movement vectors by proc- ly, stably and accurately restarted.          50
essing the movement vectors obtained from said Further, in accordance with
the Invention, a      plurality of detection areas, and change in the
object distance can be reliably detected     area discrimination means (36,
38) are by carrying out the statistical process on the move-  provided for
detecting an area within said image ment vectors to compute the divergence
of the optical  sensing plane (16) in which a main object is locat- flow
vectors even in the event of a plurality of objects  55  ed or an area in
which a background of said main within the image sensing plane, a complex
back-       object is located on the basis of image movement ground ora
hardly extractably imagefeature because    quantity information derived
from said distribu- of a slight difference in luminance, etc.. The
sensitiv-  tion of movement vectors output by said comput- 13    25
EP 0 366 136 B1                 28 ing means (34).
of said movement vectors in said area. 2. A device according to claim 1,
characterized in  8. A device according to claim 4, characterized in that
said movement vector detecting means (22,    that said area having an image
movement above 



30) is arranged to obtain said movement vector in   5  said predetermined
threshold value (Thx1, Thx2, each of said detection blocks on the basis of
a lu-  Thy1, Thy2) is used as an object tracing area. minance variation in
each of said detection blocks on said image sensing plane (16) between tem-
9. A device according to claim 1, characterized by porally different
fields.                         further comprising 10           setting
means (46) for setting a focus de- 3. A device according to claim 2,
characterized in   tecting area on the image sensing plane (16) on that
said computing means (34) is arranged to ob-  the basis of said area
discrimination means (36, tain a distribution of movement vectors In said
de-  38). tection blocks in reference to a coordinate axis set on said
image sensing plane (16), and to de-  15  10. A device according to claim
9, characterized In tect an area having an image movement above a     that
said setting means (46) sets a focus detect- predetermined threshold value
(Thx1, Thx2,        ing area on the area of the main object image on Thy1,
Thy2) and an area having an image move-     the image sensing plane (16).
ment below said threshold value (Thx1, Thx2, Thyl, Thy2).
20  11. A video camera,characterizedbyhavingadevice according to claim 1.
4. A device according to claim 3, characterized in that said area
discriminating means (38,38) is ar-  12. An image processing device
according to claim 1, ranged to determine said area having an image
characterized by further comprising movement above said predetermined
threshold  25        focus detecting means (50) for detecting a value
(Thx1, Thx2, Thy1, Thy2) to be a position   degree of focusing on an image
of an object in an of an object to be photographed and said area     image
sensing plane (16) to make focus adjust- having an image movement below
said threshold     ment, value (Thx1, Thx2, Thy1, Thy2) to be a back-
area determining means (46) for determin- ground.
30      ing a focus detection area within the image sens- ing plane (16)
containing an image of the object 5. A device according to claim 4,
characterized by   to be focused on the basis of an output of said further
comprising                                area discrimination means (36,
38), and image shake detecting means (40) for de-          control means
(54, 56, 58) for detecting a tecting a shake of an image ofsaid image
sensing   35  movement quantity of said image of the object on plane (16)
on the basis of movementvectors in an  the basis of said movement vectors
in said focus area determined by said area discrimination       detection
area determined by said area determin- means (36, 38),
Ing means (46) and for controlling a focusing compensating means (12) for
displacing       means on the basis of said movement quantity. an optical
axis of an opticalsystem (12, 14) which  40 Images an incident light on
said image sensing  13. A device according to claim 12, characterized in
plane (16), and                                  thatsaid movement vector
detecting means (22, control means (44) for compensating for a    30) is
arranged to obtain said movement vector in shake of an image by controlling
said compensat-  each of said detection blocks on the basis of a lu- ing
means (12) in accordance with an output of  45  minance variation In each
of said detection blocks said image shake detecting means (40).
on said image sensing plane (16) between tem- porally different fields. 6.
A device according to claim 5, characterized in that said compensating
means (12) is a variable  14. A device according to claim 13, characterized
in apex-angle prism.                         50      that said computing
means (34) is arranged to ob- tain a distribution of movement vectors In
said de- 7. A device according to claim 5, characterized in   tection
blocks In reference to a coordinate axis that said control means (44) is
arranged to deter-  set on said image sensing plane (16), and to de- mine
said area having an image movement below     tect an area having an image
movement above a said predetermined threshold value (Thx1, Thx2,  55
predetermined threshold value (Thx1, Thx2, Thy1, Thy2) and corresponding to
a background     Thy1, Thy2) and an area having an image move- to be an
image shake detection area, and to con-  ment below said threshold value
(Thx1, Thx2, trol said compensating means (12) on the basis    Thy1, Thy2).
14    27                 EP 0 366 136 B1                28 15. A device
according to claim 14, characterized in  for optically correcting the shake
on the basis of that said area discriminating means (36,38) is ar-  an
output of said shake computing means (34). ranged to determine said area
having an image movement above said predetermined threshold   22. A device
according to claim 21, characterized in 



value (Thx1, Thx2, Thy1, Thy2) to be a position   5  that said optical
shake compensating means (12) of an object to be photographed and said area
is a variable apex-angle prism. having an image movement below said
threshold value (Thx1, Thx2, Thy1, Thy2) to be a back-  23. A device
according to claim 20, characterized by ground.
further comprising 10          focus adjusting means (58, 60) for driving
16. A device according to one of the claims 13 or 15,  a focus lens so that
it is focussed on an image in characterized in that said control means (54,
56,  said focus detecting area. 58) is arranged to operate said focus
detecting means (50) when the movement quantity of the image of the object
in said focus detection area  15  PatentansprOche exceeds a predetermined
value. 1. Bildverarbeitungseinrichtung, die 17. A device according to claim
18, characterized in      sine  Bewegungsvektor-Erfassungsein- that said
control means (54, 56, 58) is arranged  richtung (22, 30) zum Erfassen
eines Bewe- to detect a change in a distance to an object on   20
gungsvektors eines Blides in jedem von einer the basis of the magnitude of
divergence of      Vlelzahl von Erfassungsbereichen, die durch Tel-
movement vectors in said focus detection area.   len einer
Bildaufnahmeflache (16) gebildet sind, und 18. A device according to claim
12, characterized in       eine Recheneinrichtung (34) aufweist, that said
control means (54, 56, 58) detects a   25  dadurch gekennzeichnet, dall
movement quantity of the image of the object by        die
Recheneinrichtung (34) zum Berech- computing a divergence of the movement
vector     nen einer Verteilung von Bewegungsvekboren in said focus
detection area detected bysaid area  durch Verarbeiten deraus derVielzahl
von Erfas- detecting means (36, 38) and starts to operate   sungsbereichen
erhaltenen Bewegungsvektoren said focus detecting means (50) when said
move-  30  gestaltet ist und ment quantity exceeds a predetermined thresh-
sine Bereichunterscheldungseinrichtung old value.
(36, 38) vorgesehen lst, die aufgrund von Bildbe-
wegungsgr6Ben-lnformatlonen, die aus der von 19. An Image processing device
according to claim 1,  der Recheneinrichtung (34) abgegebenen Vertel-
characterized in that                    35      lung von Bewegungsvektoren
hergeleitetsind, ei- said area discrimination means (36,38) is   nen
Berelch Innerhalb der Blldaufnahmeflache arranged to discriminate a
condition of distribu-  (16), In dern ein Hauptobjekt llegt, odereinen Be-
tion of areas where there is a movement of said  reich ermittelt, In darn
ein Hintergrund des Haupt- image and where there is no movement of said
objektes liegt. image on the Image sensing plane (16), and  40 setting
means (46) are provided forsetting  2. Einrichtung nach Anspruch 1, dadurch
gekenn- a shake detecting area and/or a focus detecting  zeichnet, daB die
Bewegungsvektor-Erfassungs- area on the basis of a result of discrimination
of  einrichtung (22, 30) dazu ausgelegt aet, den Be- said area
discrimination means (36, 38).         wegungsvektor In jedem der
Erfassungsblocke 45     aufgrund einer Helligkeitsanderung in jedem der 20.
An image processing device according to claim    Erfassungsbl6cke auf der
Blldaufnahmefliche 19, characterized in that said setting means is ar-
(16) zwischen zeitlich verschiedenen Einzelbil- ranged to set the area
where there is no move-   dern zu ermitteln. ment of said image on said
image sensing plane as the shake detecting area.             50  3.
Einrichtung nach Anspruch 2, dadurch gekenn- zeichnet, daB die
Recheneinrichtung (34) dazu 21. A device according to claim 20,
characterized by  ausgelegt ist, sine Verteilung von Bewegungs- further
comprising                               vektoren in den Erfassungsblocken
in Bezug auf shake computing means (34) for comput-      eine an der
BildaufnahmeflAche (16) angesetzte ing a movement vector in said shake
detecting  55  Koordinatenachee zu ermitteln und einen Be- area, thereby
computing a degree and a direction  reich mit einer Bildbewegung oberhalb
eines vor- of a shake, and                                  bestimmten
Schwellenwertes (Thx1, Thx2, Thyl, optical shake compensation means (12)
Thy2), sowle einen Berelch mit einer Blldbewe- 15    29                 EP
0 366 1368B1                 30     I        L IJ111 111 II11111 11111 gung
unterhalb des Schwellenwertes (Thx1,      10. Einrichtung nach Anspruch 9,
dadurch gekenn- Thx2, Thyl, Thy2) zu erfassen.                    zeichnet,
daB die Einstellelnrichtung (46) elnen Scharfemellbereich auf den Bereich
des Haupt- 4. Einrichtung nach Anspruch 3, dadurch gekenn-
objektbildes auf der Bildaufnahmeflache (16) 



zeichnet, daB die Berelchunterscheidungsein-   5  einstellt. richtung (36,
38) dazu ausgelegt lot, den Bereich mit einer Bildbewegung oberhalb des
vorbe-     11. Videokamera, gekennzeichnet durch eine En- stimmten
Schwellenwertes (Thx1, Thx2, Thyl,       richtung gemrB Anspruch 1. Thy2)
als Stelle eines aufzunehmenden Objektes beziehungsweise den Bereich mit
einer Bildbe-  10  12. Bildverarbeitungselnrichtung nach Anspruch 1, wegung
unterhalb des Schwellenwertes (Thx1,       ferner gekennzelchnet durch
Thx2, Thyl, Thy2) als Hintergrund zu bestim-           eine
SchArfeme~einrichtung (50), die zur men.
Scharfeinstellung einen Scharfegrad an einem Objektbild auf der
Bildaufnahmeflfiche (16) er- 5. Einrichtung nach Anspruch 4, ferner gekenn-
1s   fait, zeichnet durch                                         eine
Bereichbestimmungseinrichtung (46), eine Bildverwackelungs-Erfassungsein-
die aufgrund eines Ausgangssignals der Bereich- richtung (40) zum Erfassen
eines Verwackeins      unterscheldungseinrichtung (36, 38) In der Bild-
sines Bildes auf der Bildaufnahmeflache (16)      aufnahmeflache (16) oinen
Schlrfemegbereich aufgrund von Bewegungsvektoren in elnem   20
bestimmt, der sin scharf einzustsllendes Bild des K)      durch die
Bereichunterscheidungseinrichtung       Objektes enthilt, und (36, 38)
bestimmten Bereich,                            ine Sbtuereinrichtung (54,
56, 58) zum sine Korrekturvorrichtung (12) zum Ver-      Ermittein einer
Bewegungagr5Be des Objektbil- setzen der optischen Achse eines optischen
Sy-    des aus den Bewegungsvektoren in dem durch stems (12,14), welches
sinfallendes Licht aufder  25  die Bereichbestimmungseinrichtung (46) be-
Bildaufnahmeflache (18) abbildet, und             stimmten
SchArfemegbereich und zum Steuern sine Steureinrichtung (44) zum Konrigie-
einer Fokussiervorrichtung aufgrund der Bewe- ren sines Verwackelns sines
Bildes durch Steu-    gungsgr8lBe. ern der Korrekturvorrichtung (12)
entsprechend elnem Ausgangssignal der Bildverwackelungs-  30  13.
Einrichtung nach Anspruch 12, dadurch gekenn- Erfassungselnrichtung (40).
zeichnet, dal die Bewegungsvektor-Erfassungs- einrichtung (22, 30) dazu
ausgelegt ist, den Be- 6. Einrichtung nach Anspruch 5, dadurch gekenn-
wegungsvektor in jedem der Erfassungsblocke zeichnet, daB die
Korrekturvorrichtung (12) ein   aufgrund einer Helligkeltsanderung in jedem
der Prisma mit verinderbarem Scheiteiwinkel ist.    35  Erfassungsbldcke
auf der Bildaufnahmefliche (16) zwischen zeltlich verschledenen Einzelbil-
7. Einrichtung nach Anspruch 5, dadurch gekenn-      dern zu ermitein.
zeichnet, daB die Steuersinrichtung (44) dazu gestaltet ist, den Bereich
mit einer Bildbewegung  14. Einrichtung nach Anspruch 13, dadurch gekenn-
J..-'   unterhalb des vorbestimmten Schwellenwertes  40   zeichnet, dal&
die Recheneinrichtung (34) dazu (Thx1, Thx2, Thyl, Thy2), der einem
Hintergrund   ausgelegt ist, sine Verteilung von Bewegungs- entspricht, ale
Bildverwackelungs-Erfassungs-     vektoren In den Erfassungsblocken in
Bezug auf bereich zu bestimmen und die Korrekturvorrich-    sine an der
Bildaufnahmeflache (16) angesetzte tung (12) aufgrund der Bewegungsvektoren
In       Koordinatenachse zu ermitein und oinen Be- diesem Bereich zu
stsuern.                45      reich mit siner Bildbewegung oberhalb sines
vor- bestimmten Schwellenwertes (Thx1, Thx2, Thyl, 8. Einrichtung nach
Anspruch 4, dadurch gekenn-      Thy2), sowie einen Berelch mit einer
Bildbewe- zeichnet, daB der Bereich mit einer Bildbewe-     gung unterhalb
des Schwellenwertes (Thx1, gung oberhalb des vorbestimmten Schwellen-
Thx2, Thyl, Thy2) zu erfassen. wertes (Thx1, Thx2, Thyl, Thy2) als
Objektnach-  50 f0hrbereich dient.                             15.
Einrichtung nach Anspruch 14, dadurch gekenn- zeichnet, daB die
Bereichuntercheidungsein- 9. Einrichtung nach Anspruch 1, ferner gekenn-
richtung (38,38) dazu ausgeiegt ist, den Bereich zeichnet durch
mit einer Bildbewegung oberhalb des vorbe- sine Einstslleinrichtung (46)
zum Einstel-  5  stimmten Schwellenwertes (Thx1, Thx2, Thyl, len eines
SchArfemellbereiche an der Blidauf-     Thy2) als Stelle sines
aufzunehmenden Objektes nahmeflflche (16) gemM der Bereichunterschel-
beziehungsweise den Bereich mit einer Bildbe- dungseinrichtung (36,38).
wegung unterhalb des Schwellenwertes (Thxl, 16    31                 EP 0
366 136 B1                32    1 I!IIIII B11111 BL1 II I!Il Thx2, Thyl,
Thy2) als Hintergrund zu bestim-      einrichtung (12), die aufgrund sines
Ausgangs- men.                                             signals der
Verwakkelungs-Recheneinrichtung (34) das Verwackeln optisch korrigiert. 16.
Einrichtung nach einem der Ansprflche 13 oder 



15, dadurch gekennzeichnet, daB die Steuereln-   5   22. Elnrichtung nach
Anspruch 21, dadurch gskenn- richtung (54, 56, 58) dazu ausgelegt ist, die
zeichnet, dai die optische Verwackelungs- Scharfeme~einrichtung (50) zu
betitigen, wenn    Korrektureinrichtung (12) ein Prisma mit veran- die
BewegungegrOSe des Objektbildes in dem       derbarem Scheltelwinkel ist.
SchArfemegbereich einen vorbestimmten Wert rlberstsigt
10  23. Einrichtung nach Anspruch 20, ferner gekenn- zeichnet durch 17.
Einrichtung nach Anspruch 16, dadurch gekenn-         eine
Scharfstelivorrichtung (58, 60), die zeichnet, dail die Steuereinrichtung
(54, 56, 58)  eine Fokussierlinse derart einstelit, daiB sie auf dazu
ausgelegt ist, aufgrund des Ausmales der     ein Bild in dem
SchArfemelbereich scharf einge- Divergenz von Bewegungsvektoren in dem   15
stellt iLt. Schlrfemelberelch eine Anderung des Abstan- des zu elnem Objekt
zu ermittein. Revendications 18. Einrichtung nach Anspruch 12, dadurch
gekenn- zeichnet, daB die Steuereinrichtung (54, 56, 58)  20  1. Dispositif
de traitement d'image comprenant: ein BewegungsausmaM des Objektbildes
durch             un moyen de d6tection de vecteurde mou- Berechnen einer
Divergenz des Bewegungsvek-      vement (22,30) servant a detecter un
vecteur de tors in dem durch die Bereichunterscheidungs-
mouvementd'image dans chacune d'une multitu- einrichtung (36, 38) erfal~ten
SchArfemel~be-    de de zones de detection formees en divisant un relch
ermittelt und die SchArfemeBeinrichtung   25  plan de capture d'image (16),
et (50) in Betrieb zu setzen beginnt, wenn das Be-        un moyen de
calcul (34), wegungsausmaS einen vorbestimmten Schwel-
caracterlis en ce quo lenwert ribersteigt.
ledit moyen de caloul (34) est agenc6 pour calculer une distribution des
vecteurs de mouve- 19. Bildverarbeitungseinrichtung nach Anspruch 1,  30
ment en traitant les vecteurs de mouvement ob- dadurch gekennzeichnet, daB
tenus a partirde ladite multitude de zones de de- die
Bereichunterscheidungseinrichtung      tection, et en ce quo (36, 38) dazu
gestaltet ist, einen Vertellungszu-      des moyens de discrimination de
zone stand von Bereichen zu unterscheiden, in denen   (36, 38) sont prevus
pour ditecter une zone si- elne Bewegung des Bildes beziehungswelse kel-
35  tuee dans ledit plan de capture dMimage (16) dans ne Bewegung des
Bildes auf der Bildaufnahme-     lequel un objet principal est sltue ou une
zone flache (16) vorliegt, und                        dane laquelle un
arriere-plan dudit objet principal eine Einstelleinrichtung (46) vorgesehen
est situe, sur la base des informations de valour fst, die aufgrund des
Unterscheidungsorgebnis-   de mouvement d'Image deduites de ladite distri-
J        5ses der Bereichuntbrscheidungeeinrichtung (36,  40  bution des
vecteurs de mouvement delivree par 38) oinen Verwackolungsmeol bereich
und/oder     ledit moyen de calcul (34). einen SchirfemeBbereich ansetzt.
2. Dispositifselon la revendication 1, caracterise en 20.
Bildverarbeitungseinrichtung nach Anspruch 19,   ce que lecit moyen de
detection de vecteur de dadurch gekennzeichnet, daM die Einstellein-  45
mouvement (22,30) est agence pourobtenir ledit richtung dazu gestaltet ist,
don Bereich, an dem  vecteur de mouvement dans chacun desdits keine
Bewegung des Bildes auf der Bildaufnah-    blocs de detection sur la base
d'une variation de meflache (16) vorliegt, als VerwackelungsmeB-    la
luminance de chacun desdits blocs de ditoc- bereich ansetzt.
tion sur ledit plan de capture d'image (16) entre 50      des traines
temporellement diffdrentes. 21. Einrichtung nach Anspruch 20, ferner
gekenn- zeichnet durch                                3. Dispositif selon
la revendication 2, caracteilse en eine Verwackelungs-Recheneinrichtung
ce quo ledit moyen de calcul (34) est agence pour (34), die einen
Bewegungevektor in dem Ver-      obtbnir une distribution des vecteurs de
mouve- wackelungemeBbereich berechnet, um dadurch  ss   ment dans lesdits
blocs de ditection par referen- ein AusmaB und sine Richtung sines Ver-
ce a un axe de coordonnees 6tabli sur ledit plan wackeins zu berechnen und
de capture d'image (16) et pour detecter une slne optiche
Verwackelunge-Korrektur-       zone comportant un mouvement d'image depas-
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111111111111 D i sant une valour de seull pr6dtebrmin6e (Thxl,    6tablir
une zone de dhtection de miss au point Thx2, Thyl, Thy2) et une zone
comportant un      dans le plan de capture d'image (16) sur la base
mouvement d'image inferleur A ladito valour de   dudit moyen de
discrimination de zone (36, 38). seull (Thx1, Thx2, Thyl, Thy2). 



6   10. Dispositif selon la revendication 9, caracterise en 4.
Dlspositifsolon la revendication 3, caracthris6 en  co quo ledit moyen
d'6tablissoment (46) etablit ce quo ledit moyen de discrimination de zone
(36,  une zone de d6toction de miss au point dans la 38) eat agence pour
d6terminer ladit zone        zone de 11mage d'objet principal dans le plan
de comportant un mouvement d'image depassant        capture d'image (16).
laditb vaisur de seuil pr6dhterminhe (Thxl, Thx2,  io Thyl, Thy2) comme
6tant la position d'un objet  1111. Camera vid6o, caracterb6e en ce qu'elle
quo l'on vout photographier et laditb zone       comprend un dispositif
solon la revendication 1. comportant un mouvement d'image infhrieur a la-
dite valeur de seull (Thx1, Thx2, Thyl, Thy2)  12. Dispositif de
traitementd'image solon la revendi- comme etant un ardbre-plan.
15      cation 1, caracterise en ce qu'il comprend en ou- tre: 5.
Dispositif selon la revendication 4, caracterise en   un moyen de d6tection
de mise au point oe qu'il comprend en outre:                      (50)
servant A ditecter un degre de mise au point un moyen de d6tection de bouge
d'image     sur une Image d'un objet Mitu6 dans un plan de (40) servant A
d6tecter un boug6 d'image dudit  20  capture d'image (16) pour effectuer un
reglage K.)     plan de capture d'image (18) sur la base de vec-  de mise
au point, teurs de mouvement dans une zone d6btrmineo           un moyen de
dhterminatlon de zone (46) par ledit moyen de discrimination de zone (38,
servant A dhterminer une zone de dhtectlon de 38),
miss au point sitube dans le plan de capture un moyen de compensation (12)
servant A   25  d'image (16) contonant une image de Iobjet sur deplacer un
axe optique d'un systeme optique     lequel so fait la mise au point sur la
base d'une (12, 14) qui forme une Image d'une lumiere incl-  sortie dudit
moyen de discrimination de zone (36, dento sur ledit plan de capture
d'image (16), et  38), et un moyen de commando (44) servant A
un moyen de commando (54, 56, 58) ser- compenser un boug6 d'image en
contrdlant ledit  o30  vant A d6tecter une valeur de mouvement de la- moyen
de compensation (12) on fonction d'une     dito image de lobjet sur la base
desdits vectburs sortie dudit moyen de dhtection de bouge d'ima-  de
mouvement dans ladite zone de d6tection de go (40).
miss au point d6terminee par ledit moyon de de- termination de zone (46) et
a contrdler un moyen 6. Dispositif salon la revendication 5, caract6rise en
35  de mise au point sur la base de ladite valeur de ce que ledit moyen de
compensation (12) est un   mouvement. prisms A angle d'apex variable. 13.
Dispositif solon la revendication 12, caractfrise 7. Dispositifselon la
revendication 5, caracterise en  en ce quo ledit moyen de dhtectlon de
vecteur de J>     ce quo ledit moyen de commando (44) est agence  40
mouvement (22, 30) eat agence pour obtenir ledit pour d6terminer ladite
zone comportant un mou-   vecteur de mouvement dans chacun desdits vement
d'image inferieur A ladite valeur de soull  blocs de ditection sur la base
d'une variation de pr6dtebrminee (Thx1, Thx2, Thyl, Thy2) et
luminance dans chacun desdits blocs de detec- correspondant A un
arriere-plan comme etant      tion dudit plan de capture d'image (16) entre
des une zone de dhtection de bouge d'image et pour  45  trames
temporellement differentes. commander ledit moyen de compensation (12)
surla base desdits vecteurs de mouvementdans  14. Dlspositif selon la
revendication 13, caracterlse ladite zone.
en ce quo ledit moyen de calcul (34) est agence pour obtenir une
distribution des vecteurs de 8. Dispositifsolon la revendication 4,
caractlris6 on  50  mouvement dans lesdits blocs de dhtection par ce quo
ladite zone comportant un mouvement       r6ference A un axe de coordonnees
6tabil dans d'image depassant ladite valeur de seuil prede-  led it plan de
capture d'image (16) et pour d6tec- terminee (Thx1, Thx2, Thyl, Thy2) eat
utilis6e   tsr une zone comportant un mouvement d'image comme zone de
poursuibt d'objet.                 d6passant une valeur de seull
predtbrmineo ws     (Thx1, Thx2, Thyl, Thy2) etune zone comportant 9.
Dispositif selon la revendication 1, caracthrisb en  un mouvement d'image
inferieur A ladite valeur ce qu'il comprend en outre:
de seull (Thxl, Thx2, Thyl, Thy2). un moyen d'dtabilssement (48) servant A
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IIIM 1  1 15. Dispositif selon la revendication 14, caracterise  21.
Dispositif selon la revendication 20, caracterise en ce que ledit moyen de
discrimination de zone  en ce qu'il comprend en outre: (38, 38) eot agence
pour dhtenminer ladite zone       un moyen de calcul de bouge (34) servant
comportant un mouvement d'image depassant        A calculer un vectbur de
mouvement dans ladite 



ladito valour de seull predetorminee (Thx1, Thx2,   5  zone de dhtection de
bouge, permettant de cal- Thyl, Thy2) comme etant un emplacement d'ob-
culer une Intbnsite et une direction d'un bouge, et jet que Ion veut
photographier et ladeto zone         un moyen de compensation de bouge op-
comportant un mouvement d'image inferieur A la-  tique (12) servant A
corriger optiquement le bou- dite valeur de seull (Thx1, Thx2, Thyl, Thy2)
ge sur la base d'une sortie dud It moyen de calcul K)      commoe tant un
arribre-plan.             10      de bouge (34). 16. Dispositif selon lune
quelconque des revendica-  22. Dispositif selon la revendication 21,
caracthrish tions 13 ou 15, caracterise on ce que ledit moyen  en ce que
leditmoyen de compensation de bouge de commando (54, 56, 58) est agence
pour ac-     optique (12) est un prisme A angle d'apex varia- tionner ledit
moyen de detection de mise au point  15  ble. (50) lorsque la valeur de
mouvement de l'Image de l'obJet situh dans ladite zone de dhtection de  23.
Dispositif selon la revendication 20, caracterlse mice au point depasse une
valour predetorminee.  en co qu'il comprend en outre: un moyen de rhglage
de mice au point (58, 17. Dispositif selon la revendication 16, caracterise
20  60) servant A entratner un objectif de mise au K>      en ce que ledit
moyen de commando (54, 56, 58)    point de manlere A ce qu'l1 soit mis au
point sur estagench pourdhtecterune modification dedis-    une image situee
dane ladite zone de dteoctlon tance A un objet sur la base de l'amplitude
de la  de miso au point. divergence des vecteurs de mouvement dans la- ditb
zone de dhtection de mise au point.  25 18. Dibpositif selon la
revendlcation 12, caracterise en ce que ledit moyen de commando (54, 56,
58) dhtecte une valour de mouvement de limage de l'objet on calculant une
divergence du vectsur de  30 mouvement dans laditb zone de dhtection de
miss au point dhtecthe par ledit moyen de deteo- tion de zone (36, 38) et
demarre pour actionner ledit moyen de detection de mise au point (50)
lorsque ladit valour de mouvementdepasse une  36 valour de seouil
predtebrminee. 10. Dispositif de traitment d'image selon la revendi- cation
1, caracterise en ce que: ledit moyen de discrimination de zone (36,  40
38) est agence pour discriminer une condition de distribution des zones
dans laquelle exists un de- placement de ladite image et dans laquelle il
nexiset pas de deplacement de laditb Image dans Is plan de capture d'image
(16), eten co quo  45 des moyens d6etablissement(46) sont pre- vus pour
etablir une zone de dhtection de bough et/ou une zone de dhtection de mise
au point sur la base d'un resultat de discrimination dudit moyen de
discrimination de zone (36, 38).  50 20. Dispositif de tribtmentd'image
selon la revendi- cation 19, caracterlse en ce quo ledit moyen
d'etablissement est agence pour etablir la zone dans laquelle il n'existb
aucun deplacement de  65 ladite image dons ledit plan de capture d'image
comme zone de dhtection de bouge. 19    


