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present invention relates to viewpoint detecting device. ReIdF€ﬁ=§§CKground
Art | maging equi prent such as video camera_hgve shown renar kai¥ce 080G erss

~in recent years, toward a smaller 10 . size and nore diversified 5

functions. _Along with such progress, for the purpose of reducing the

cunber sone operat.ions associated.with such diversified functions and of

achi eving the opération intended by the operator, there is being introduced

the 15 vi ewpoi nt detecting deviewpehablmege¢tmn@xwzmﬁ¢lecﬁ vari ous

functions and the control of various operations by the vi ewpoi nt of the

operator. Such vi ewpoint detecting device, for exanple in

BACKGROUND OF THE INVENTION
Field of the Invention
5 The present invention relates to viewpoint
detecting device. |
Related Background Art
Imaging equipment such as yideo camera have shown
remarkable progress in recent yéars,.toward a smaller
10 size and more diversified functions.

Along with such progress, for the purpose of
reducing the cumbersome operations associated with such
diversified functions and of achieving the opefation
intended by the operator, there is being introduced the

15 ~ viewpoint detecting device enabling the execution of
various funétions and the control of various operations
by the viewpoint of the operator.

Such viewpoint detecting device, for example in
case of a camera such as a vided camera, enables

20 focusing to a position watched by the operator or
functions as a switch for executing any of the
functions Qhen a corresponding index mark is watched bj
the operator.

In the fbllowing there will be explained an

25 example of the video camera in which the.viewpoint

détecting device is utilized_for lens focusing and

‘zooming.
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case of a camera such as a video canera,- enables 20 . focusing to a
position watched by the operator or functlons as a switch for executing any
of the funttions when a corresponding i ndex nmark is watched by the

~operator. In the following there will be epr@Lﬂed an 25 ‘exanpl e of the
video canera in which the viewoint detecting device is utilized for |lens
focusi ng.and zoom ng. -2- The vi ewpoi nt detecting device, conventionally

equi pped. in the video camera or the like, has the viewpoint input functions
for effecting the zoom ng operation by selecting zoonm ng marks "TELE' and
"WDE" 5 di spl ayed @the helewpajartadetenftinige deivdwel,i GORVeRtlensidy

Vi ewpoi nt* and t he focu5|‘§ operation at the watched
equipped in the video camera or the like, has the

viewpoint input functions for effecting the zooming
Aperation by selecting zooming marks "TELE" and "WIDE"

.5 displayed on the image area of the view finder with the
viewpoint andnthe focusing operation at the watched
lbosition of said image area. | _ -

Fig. 1 is a schematic block diagrém of a video
camera with viewpoint switching function.

10 The video camera shown in Fig. 1 is provided with
a phototaking lens system 1 including a zoom lens for
taking the image of an object; a view finder 3
containing a finder image area 2 for observing the
object to be taken by the phototaking lens system 1; an

15 eyepiece lens 4 provided in front of the view finder 3;
viewpoint detection means 6 for detecting the viewpoint
of an eye 5 of the photographer; a display circuit 7
for displaying, on the image area 2, an AF frame
approximately showing the focusing area, viewpoint

20 switch marks to be explained later and other

- information such as tape counter and phototaking mode,
'reqﬁired for the photographer; a system control circuit
8 for controlling various parts of the camera; a memory
9 for memorizing the coordina;e values of the viewpoint

25  switch marks on the finder image area; and an adder 10
for the outputs of the phototaking lens system 1 and

the display circuit 7.



‘position of said inmage area. [Fig. 1 is a schematic block di-agram of a video
canera with viewpoi nt. switching function. 10 The vi deo canera shown
in Fig. 1%s provided with a phototaking lens system 1 including a zoom

| ens for taking the i mage of an object; a uxigw-finder 3 containing a finder
'image area 2 for observing the object to be taken by the phototaking | ens
system 1l; an 15 eyepiece lens 4 provided in front of the view finder 3;
vi ewpoi nt detection neans 6 for detecting the viewpoint of an eye 5 of the .
phot ographer; a display circuit 7 for displaying, on the inage area 2, an
AF frame approxi mat el yraeoaboge+hentbonad molewpeinydefrerin@ueans§ 11
marks to be explained |ater and other information such as tape counter and
phot ot aki ng node, previideddwith aheinfivaved ablaht emitting, el F0 F%uit 8

Coor di nat o val qesLaradhebinguBbeneYass of cupe PRAHNECEhET L TR A Trebe
area; and an addeiiégt; a dichroic mirror 61 transmitting the visible
5 light but reflecting the infrared light; a condenser
1eﬂs 62 for condensing the infrared light reflected by
said dichroic mirror 61; a photoelectric converting
element 63 for converting thé infrared light, condensed
by said condenser lens 62, into an electrical signal;

10 and a viewpoint detecting circuit 64 fdr determining
the point watched by the photographer on the finder
image area, based on the image of the eye 5 of the
photographer on said photoelectric converting element
63.

15 As the dichroic mirror 61 ﬁransmits the visible
light, the photographer can observe the finder image
area 2 through the eyepiece lens 4. Also as the
dichroic mirror 61 reflects the infrared light, the
reflected image of the eye 5, irradiated by the

20 infrared light emitting diode 60, is condensed by the
condenser lens 62 and focused on the photoelectric
converting element 63.

The viewpoint detecting circuit 64 determines the
viewpoint of the photographer.on the finder image area

25 2, based on the image of the eye 5 on the photoelectric
converting element 63, according to the above-mentioned

principle or an algorithm disclosed in the Japanese



for the outputs of the phototaking | ens system1 and the display circuit 7.
-3- The above-nentioned viewpoint detecting neans 6 is provided with an
infrared |ight enitting diode 60 for irradiating the eye 5 of the

- phot ographer with infrared light; a dichroic gitror 61 transnmtting the
visible 5 light but reflecting the infrared |light; a condenser |ens 62
for condensing the infrared light reflected by said dichroic mrror 61; a
phot oel ectric converting elenment 63 for converting the infrared |ight,
condensed by sai d condenser lens 62, into an electrical signal; 10 and a
vi ewpoi nt det ect i rﬁgmarrtcmatlmgemr Ad:@tle-lqat:i-lqmgblohe Qcﬂ#tlﬁldt Gndd2b'§326ﬂ@
phot ogr apher on the finder inage area, based on the I mge of the eye 5 of

the phot ographer on sail® phe deldewing dberer wild @g@g.alned the

functions of the viewpoint switch provided in the view
finder of the present éonventiqnal video camera.

5 An example of the display on the finder image area
is schematlcally shown in Fig. 2.

On the finder image area 100, there is dlsplayed a
ﬁenu consigting of index marks la, l1lb represented by
alphabets "W" and "T" and indicating mutually different

10 operations. For example "W" indicates the zooming
operation toward the wide angle side, while "T"
indicates that toward the telephoto side. A numeral
"902" at the lower right corner indicates, for example,
a date.

15 Now reference is made to a flow chart shown in
Fig. 3, for explaining the zooming operation utilizing
the viewpoint detection. Groups of coordinates of
predetermined ranges including the wvisual switch index
marks are memorized in a memory, and each group

20 includes all the coordinates within the range of each
index mark shown in Fig. 2. These groups are
represented for example by a and B respectively for the
wide angle side and the telephoto side. At first, when
the power supply to the video.camera is turned on (step

25 Ssl), variablesiz and m are reset to zero (step S2),
whereby-the viewpoint switches are made ready. The

variables ¢, m respectively indicate the numbers of



63. 15 ~ As the dichroic mirror 61 transnits the visible l'ight, the
phot ogr apher can observe the finder inmage area 2 through the eyepiece |ens
4. Also as the dichroic mirror 61 reflects the infrared light, the
reflected image of the eye 5, irradiated by tghe 20 “infrared |ight
em tting diode 60; is condensed by the condenser |ens 62 and focused on the
phot.oel ectric converting el enment 63. The viewpoint detecting circuit 64
determines the viewoint of the photographer on the finder inage area 25
2, based on the image of the eye 5 on the photoelectric converting el enent
63, according to chénalidepscesnoifothd watohipgepointinofil the iphotegseplerd in
t he Japanese -4- Patent Laid-open Application Nos. 1-241511 and 2-32312.

with any of the coordinates of the groups a and B. -

While the photographer looks into the view finder and

the v;ewpoint detection is executed properly (step S3),

5 the system control circuit 8 continuously receives the
coordinate of the watching point of the photographer on
the finder image area from the viewpoint detecting
means 6.

In the following there will be explained, as an
10 example, the functions when the photographer watches
the wide angle index mark "W" in the finder image area.
When the coordinate of the viewpoint coincides with any
of the coordinates in the group a (step's4), the system
control circuit 8 terminates any function other than
15 the zooming opefation toward the wide angle side (S6),
then'resets the variable m to 0 (S5), discriminates
whether the variable ¢ is equal to or larger than a
predetermined number (5 in the present_example) (s6),
and, if less, adds 1 to £ (S8). Then there is again
20 discriminated whether £ is equal to or larger than.s
(s9), and, if less, the sequence returns to the step S3
to receive the coordinate of the viewpoint from the
viewpoint detecting circuit 64.
. )
On the other hand, if the step S9 identifies that
25 2 is équal to or larger than 5, the zoom lens is

shifted toward the wide angle side, and the sequence

then returns to the step S3 to receive the coordinate



In the.followng there will be explained the functions of the viewpoint
switch provided in the view finder of the present conventional video
canera. 57" An exanple of the display on the finder inage area is
schematically shown in Fig. 2. On the findergiange area 100, there is

- displayed a menu consisting of index marks la, |Ib represented by al phabets
"W and "T" and indicating nutually different 10 operations.- For
exanple "W indicates the zoom ng operation toward the w de angl e side,
~while "T" indicates that toward the telephoto side. A nuneral "902" at the
| ower right corneofithécuiespoint agaimi e, If the atar S6 identififs cthatnce
Is made to a flow chart shown in Fig. 3, for explaining the zoomn
operation utilizifgishequabupei or IRXERX | than G ot TN an'&%go‘W a
predet erm ned ranges including the visual swtch index rks are nmenorized
in a menory, and B8R $tbup Bven wher|thR<Loprdinate Qf g‘fﬂ?‘Fat‘é’seW‘?’rﬁ t he

range OT each 'coincides with any of the coordinates in the group a,

5 if the coordinate of the viewpoint moves outside the
group a Before the number of coincidences reaches 5,
the variable ¢ is reset to zero (steps S13, S28). When
the index mark "T" is looked at, é similar procedure is
also executed.

10 In the above-explained configuration, however, the
photographer is required to continue to look at the
mark "W" for zooming toward the wide angle side or the
mark "T" for zooming toward the telephoto side until
the image angle reaches a value desired by the

15 photographer'by the zooming, so that the photographer
becomes tired.

The above-mentioned drawback is not limited to the
zooming oberation but is associated with any analog
adjustment of the function, and is commonly encountered

20 in a control system utilizing the viewpoint detecting

device.

SUMMARY OF THE INVENTION
In consideration of the fBregoing, a first object
25 of the present invention is to provide a viewpoint
detecting device capable of alleviating the fatigue of

the photographer, resulting from continued watch of the



I ndex mar k. shomn in Fig. 2. These groups are represented for exanple by a
and [err] respectively for the wide angle side and the tel ephoto side. At
first, when the power supply to the video camera is turned on (stép 25
S1), varlables [err] and mare reset to zeroy(step S2), whereby the

vi ewpoi nt switches are nmade ready. The-variables [err], mrespectively

I ndi cate the nunbers of -5- coincidences of the watching point of the
phot ographer with any of the coordinates of the groups a and [err]. Wile
t he phot ographer |ooks-into the view finder and the vi ewpoi nt detection is
execut ed properl.yinddemaily. 5 the systemcontrol circuit 8 continuously
recei ves the coordinate of the watching point of the photographer on the
finder image area frorffheneahovwewmsntiaied objeptnsens bg attained,

according to a preferred embodiment of the present
invention, by a viewpoint detecting device_comprisihg
5 display means for displayihg index marks, showing
settable ranges of a predetermined function, on a-
monitor image area; viewpoint detecting means for
detecting ene, on which the photographer's viewpoint
is, of said index marks indicating the setteble ranges:;

10 and setting means for setting said function at a state
corresponding to the detected viewpoint.

Also according to another preferred embodiment,
there is provided a viewpoint detecting device
comprising display means for displaying index marks,

15 showing settable ranges of a phototaking function and
an index mark indicating the set state thereof on a
monitor image area; viewpoint detecting means for
detecting one, on which the photographer's viewpoint
is, of said index marks indicating the settable ranges;

20 'and setting means for setting said function at a state
correspending to the detected viewpoint and
transmitting said set state to said display means.

A second object of the present invention is to
provide a viewpcint detecting:device capable of setting

25 adjustment means at an arbitrary adjustment state by
the viewpoint.

A third object of the present invention is to



In the.following there will be explained, as an 10 exanpl e, the
functions when the photographer watches the wi de angle index mark "W in
-the finder i mage area. Wien the coordi nate. of the viewpoint coincides with
any of the coordinates in the group a (step &), the systemcontrol circuit
8 termi nates any function other than 15 . the zoom ng operation toward the
wi de angle side (S6), then resets the variable mto 0 (S5), discrininates
whet her the variable [err] is equal to-or larger than a predeterm ned .
nunber. (5 in the present .exanple) (S6), and, if less, adds 1 to perr] (S8).
Then there is agaprogfde adiadjustmantdienicd prderddd iwidymlvieyraintr ger -
than 5 (S9), and, if |ess, the sequence rfeturns to the step S3 to receive
the coordinate- ofdehQCVingpdewicéromaphblelQﬁwﬁ#tﬁlnﬁﬂﬁﬁiqﬁﬁPQﬂF(ﬂﬁ§n$i4 On
the other hand, if the step S9 identifies that 25 [err], |s e ual to or

| arger than 5, thetzeonrrehtrasy sadivstmentastrte Lxthe . and the

sequence then returns to the step. S3 to receive th coordlnate
wherein the displacement of the adjustment means to

5 thus set state can be conducted independently from the
watching operation.

The above-mentioned objects can be attained,
according to a preferred embodiment of the present
invention, by a viewpoint detecting device comprising

10 display means for displaying an adjusting scale of
adjustment means for effecting a predetermined
adjustment; viewpoint detecting means for detecting the
position of the viewpoint of the'operator; memory means
for detecting, by means of said viewpoint detecting

15 means, the viewpoint of the operator on said adjusting
scale and memorizing the adjustmenf position
corresponding to the viewpoint on said adjusting scale;
and control means for displacing said adjustment means
to said adjustment position memorized in said memory

20 means with a predetermined velocity independent from
said viewpoint.

A fourth object of the present invention is to
provide an adjustment device utilizing viewpoint
detecting means capable of meﬁgrizing the viewpoint on

25 a scale in a monitor image area and displacing the
adjustment means to the adjustment position with a

velocity optimum for said adjustment means.



-6- of.the viewpoint again. If the step'SG identifies that [err] is equaT

to or larger than 5, the sequence junps to a step SlI. Even when the
coordi nat e of the viewpoint coincides with any of the coordinates in the.
group a, 5 i f the coordinate of the viewpgint noves outside the group a

bef ore the nunber of coincidences reaches 5, "the variable [err] is reset. to
~zero (steps S13, S28). When the index mark "T" is |ooked at, a simlar
procedure is al so executed. 10 In the above- explalned
configuration, .however, the photographer is required to continue to Iook at
the mark "W for zoon1mgetanavd i8Rt 1bAEd a0H) €cBi cen e taetatmed, T" for

zoom ng toward the tel ephoto side until the 1mage angl e reaches a val ue.
desired by t he 15accoplfhggtepaepréfetrhedzenbodimentd Qﬁathermr?#@mbgrapher_'
invention, by an adjustment device utilizing v1ewp01nt
detecting device, comprising display means for
5 displaying an adjusting scale of adjustment means for
| effecting a predetermined adjustment; viewpoint
detecting means for detecting the position of the
viewpoint of the operator; memory means for memorizing
the adjustment position on said adjusting scale,

10 corresponding to a viewpoint, in case said viewpoint
detecting means detects that said viewpoint is on said
adjusting scale at least for a predetermined time; and
control means for dispiacing said adjustment means to
said adjustment position memorized in said memory

15 means, over a time longer than said predetermined time.

A fifth object of the present invention is to
provide an image pickup device utilizing the above-
mentioned adjustment device utilizing the viewpoint
detecting means.

20 Still other objects of the present invention, and
the features thereof, will become fully apparent from
following description, which is to be taken in
conjunction with the attached drawings.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a video camera

proposed before by the present applicant;



becomes. tired. The above-nenti oned drawback is not lim.ted to the zoom ng
operation but is associated with any anal og adjustnent of the function, and
i's commonl'y encountered 20 in a control systemutilizing the viewpoint
detecting device. SUMVARY OF THE | NVENTI ON L@ consi deration of . the
foregoing, a‘first object. 25 of the present invention is to provide a

vi ewpoi nt detecting -device capabl e of. alleviating the fatigue of the
phot ogr apher-,. resul ting from conti nued-watch of the -7- index mark. The
above-nenti oned object can be attained, according to a preferred enbodi nent
of the present inventimiy. ¥ &5 \d esgiend titetveicw Hhotanige @nc exampdien@f

display on a finder image area of the video camera
sden iﬁ Fig. 1;
Fig. 3 is a flow chart showing the control
5 sequence of the video camera shown in Figs. 1 gnd 2;
Figs. 4A to 4D are views showing the principle of
viewpoint detection; |
Fig. 5 is a block diagram of a video camera
constituting an embodiment of the present invention;
10 Fig. 6 is a schematic view showing an example of .
display on the finder image area of the video camera of
the above-mentioned embodiment;
Fig. 7 is a flow chart showing the control
sequence in a first embodiment of the present
15 invention;
Fig. 8 is a schematic view showing index marks
according to the present invention;
Fig. 9 is a map of a memory to be employed in the
present invention; |
20 Fig. 10 is a block diagram showing an example of
systém control means to be employed in the present
inventioﬁ; |
Fig. 11 is a flow chart showing the_control
sequence in a second embodimeg; of the present
25 invention; and
Fig. 12 is a flow chart of a third embodiment of

the present invention.



5 di spl ay- neans for displaying index marks, show ng settable ranges of a
predeterm ned function, on a nonitor inage area; viewpoint detecting neans
for detecting one, on which the photographer's-viewpoint is, of said index
mar ks indicating the settable ranges; 10 - jand setting neans for setting
said .function at a state corresponding to the detected viewpoint. Al so
according to another preferred enbodi ment, there is provided a viewpoint
detecting devi ce conpri sing display.means for displaying index marks, 15
shomnng settabl e ranges of a phototaklng function and- an i ndex nark

i ndi cati ng t he scPETARLEDt BESCERIPT] iR  PREFPERRED & B 1&!.:;_4.'.:.
detectlng means for detecting one, on which the hotogr her's 0|nt
is, of said index markinjkaecEelhewing §Q%¥%U‘F-‘e1f %0 %hjoeivgt ting

means for setting said function at a state coryespon to the tected
vi ewpoi nt and tr aPERFRRRELOR P 2Rt embodiment §HPJ&§§§)€%§ ibgecond

object of the preéSQec%QXSn&éggce o% the present invention and the

5_ adjustment device utilizing such viewpoint detecting
device are applied to a video camefa.

At first there will be explained the principle of

- viewpoint detection in the viewpoint detecting device.

Figs. 4C and 4D are respectively a plan view and a

10 lateral view showing the principle of viewpoint
detection.

Light sources 46a, 46b composed for example of
infrared light emitting diodes (IRED), emitting
infrared light insensitive to the observer, are

15 positioned substantially symmetricaliy in the =
(horizontal) direction with respect to the optiéal axis
of an imaging lens 51 (cf. Fig. 4C) and somewhat lower
in the y (vertical) direction (cf. Fig. 4D) and effect
diverging illumination on the eye of the observer. A

20: part of the illuminating light reflected by the eye 48
is focused by the imaging lens 51 onto an image sensor
52. Fig. 4A approximately shows the image of the eye
projected on the image sensor 52, and Fig. 4B is a
chart showing the output inteﬂéity of the image sensor

25 52.

Now the principle of viewpoint detection will be

explained with reference to these drawings.



provi de a viewpoi nt detecting device capable of setting 25 adj ust nent
means at an arbitrary adjustnment state by the viewpoint. A third object of
the present invention is to -8- provide an adjustnment device provided
with a viewpoi nt detecting device, capabl e-o}2setting adjustnment means at
an arbitrary adjustnment state by the viewpoint, wherein the displacenent of
t-he adjustnent neans to 5 thus set state can be conducted independently
from the wat ching operation. The above-nmentioned objects can-be attained,

ocor s 00 L0, 50" eneLL AR UG THAL ol R BLERRR o BHEDLOE, lfedran,
| adj usting scal e Oﬁlﬁ%ué}n?f%%d@%ﬁ {-ﬂé ii&ﬁ%twﬂréep&@ﬂeifix%i‘ﬁ&tes, as
shown in Fig. 4C, the cornea 50 of the eye 48 of the
observer. A corneal reflected image 4 (falsé image)
5 formed by the infrared-light reflected on the surface
of the corhea 50 is condgnsed'by the imaging lens 51
and is focused on a position d on the image sensor 52.
Similarly the infrared light from the light source 46a
illuminates the cornea 50 of the eye, and a corneal
10 reflected image e (false image) formed by the infrared
| light reflected on the surface of the cornea 50 is
condensed by the imaging.lens 51 and is focused at a
position e' on the image sensor 52.
Also light beams from end portions a, b of fhe
- 15 iris 44 (Fig. 4A) are focused, through the imaging lens
51, at positions a', b' on the image sensor 52. In
case the rotation angle 8 of the optical axis of the
eye 48 is small relative to the optical axis of the
'imaging lens 51, theré can be determined, on the image
20 sensor 52, a plurality of the x-coordinates Xa, xb of
the end portions a, b of the iris 44, as indicated by
marks x in Fig. 4A. Thus, the center xc of the pupil
is calculated, utilizing the minimum square method on
circle. .
25 On the other hand, the rotation angle 6x of the

eye 48 relative to the optical axis can be represented

as follows, utilizing the x-coordinate xo of the center



adj ust ment; vi ewpoint detecting neans for detecting the position of the
vi‘ewpoi nt. of the operator; nenory neans for detecting, by neans of said

vi ewpoi nt detecting 15 nmeans, the viewpoint of the operator on said

adj usting scal e and nenorizing the adjustnenigz position corresponding to the
~viewpoi nt on said adjusting scale; and control nmeans for displacing said
adj ustment neans to said adjustnment positi.on nmenorized in said-nenmory 20
means with a predeterm ned velocity i ndependent fromsaid viewoint. A
fourth object of the present invention is to-provide an adjustnent device
utilizing viewoi ot ofietbet cngvatarne ofipthéeccofnean®Pt zi ng t he vi ewpoi nt on
25 a scale in a nonitor inmage area and di spl aci ng the adjustnent neans
to the adjustment posi©Fofk @LnAXa=vEECoti ¥§ opti num for said adjustn%%?
reans. Also xo can be determined in the following manner,

" in consideration of a predetermined correction value &x

5 at the center k of the corneal reflected images d and
e: ‘
XK = (xd + xe)/2
X0 = (xd + xe)/2 + 8x “.  (2)

8x is a value geometrically determined from the
10 method of installation of the device, distance to the
eye etc. but the method of such determination will not
be explained further.
By substituting (1) in (2), 6x can be determined
as:
15 6x = arcsin[[xc - {(xd + xe)/2 +_6x}]/oc] (3)
Also the coordinates of the feature points
projected on the image sensor can be defined, with
suffix ', as follows:
0x = arcsin[[xc' - {(xd' +xe')/2 + &6x'}]/oc/Bl (4)
20 wherein B is a magnification determined by the eye
distance size to the imaging lens 51 and obtained in
practice as a function of the distance |xd' - xe'| of
the corneal reflected images.
In the vertical plane, tﬁ;reiis obtained a
25 configuration as shown in Fig. 4D. The corneal
reflected images forméd by the two IRED's 46a, 46b are

in a same position i. The rotation angle 6y of the eye



-9- The above-nentioned object can be attained, according to a preferred
enbodi nent, of the present invention, by an 'adjustnent device-utilizing"

Vi ewpoi nt detecting device, conprising display nmeans for 5 di spl ayi ng an
adj usting scal e of adjustnent neans for effetding a predetermn ned
~adjustnent; viewpoint detecting neans for detecting the position of the

- viewpoi nt of the operator; nenory neans for nenorizing the adjustnent
position on said adjusting scale, 10 corresponding to.a viewpoint, in

n on said | spondi ng to a vi ewp g
i usting scal o =it 80 Bh PO R Red ) i he e e e R o ke or
adj ust i ng scal e at 848 f i e tH hs fo

ar 0 moory 15 hosxeCneal Bile; neRfiRearbl LIE Lol on Lo RIGH (e A

fifth object of tbépﬂé@éﬁ”ﬁyiEﬁénkbﬂﬂo%§n§oeaﬁ9¥igﬁ_f@%:%%ﬂgﬁg&grg%% vi ce

utilizing the above- nentioned adjustnent~device utill 1 nt
coordinate yo of the center o of curvature of the

5 cornea:
yo = yi + &y | (5)
wherein 8y is a value determined geometrically from the
method of installation of the device, the distance to
the eye etc. but the method of such determination will
10 not be explained further. Thus the rotation angle ey
in the vertical direction can be represented as:
8y = arcsin[[yc' - (yi' + &y')]1/oc/Bl (6)
wherein yc' is the vertical coordinate of the center of
the pupil on the image sensor.
15 Also the coordinate (xn, yn) of a position on the
finder image area of the video camera can be defined,
with a constant m determined by the view finder opticél

system, as follows in the horizontal and vertical

planes:
20 Xn = m * arcsin{[xc' - {(xd' + xe')/2 +
8x'}]/oc/Bl (7)

yn = m % arcsin[[yc' -~ {(yi' + 8y')]/oc/B] (8)
As will be apparent from Figs. 4A and 4B, the
detection of the pupil edges utilized an upshift (xb')
25 and a down-shift (xa') of the output waveform of the
image sensor. Also the coordinates of the corneal

reflected images are determined by sharp upshifts (xe',

a



de[ecfiﬂg means. 20 Still ot her objects of the présent I nvention,
and the features thereof, wll beconme fully apparent from follow ng
descri'ption, whichis to be taken in conjunction with the attached draw ngs.
25 BRI EF DESCRI PTI ON OF THE DRAW NGS Fig.18 LS a bl ock diagramof a
vi deo canera proposed before by the present applicant; - 10- Fig. 2is
a schematic view showi ng an exanple of display on a finder i nage area of
the video canera shown in Fig. 1; Fig. 3 is a flow chart show ng the _
control 5 sequence of the video canera shown in Figs. 1 and 2; Figs. 4A
to 4D are views skam)ng the principle of viempoynt det ecti on; : :
'In the folloﬁing there will be explained
configuration and function of the video"camera of the
present embédimentf
5 Fig. 5 shows the configuration of the video camera
of the preseﬁt embodiment, wherein comppnents same as
those shown in Fig. 1 are represented by same symbols
and will not be explained further. In brief, the .
configuration shown in Fig. 5 is different from that in
10 Fig. 1 in the process of the system control dircuit 20
and the function of the memory 21.
In Fig. 5, there is additionally provided_a
trigger switch 11 for controlling the sfart and stop
(stand-by) of the phototaking operatiop.
i5 Fig. 6 shdws an example of the display on the
findér image area, wherein an index ﬁark 31 indicates
the wide angleé side "W" of zooming while an index mark
32 indicates the telephoto side "T" of zooming. A mark
'33, consisting of a horizontal line with short vertidal
20 lines is a scale representing the settable positions of
zooming and indicating that the image angle can be set,
in addition tb the wide angle end and the telephoto
end, at seven positions therebetween. If the focal
lengths at the wide éngle end.;nd*the te;eéhoto end are
25 respeétively, for exampie, 6 mm and 54 mm, a secfion

between the neighboring short vertical lines

corresponds to a difference of 6 mm in the foal length.



Fig. 5-is a block diagramof a vi-deo canmera constituting an enbodi ment of
the present invention; 10 Fig. 6 is a schematic view showi ng an
exanpl'e of display on the finder inmage area of the video canmera of the
above-nentioned enbodinment; Fig. 7 is a flowghart show ng the control
sequence in a first enbodi nent of the present 15 .invention; Fig. 8 is a
schemati c view showi ng i ndex marks according to the present invention; Fig.
9 is a map of a nenory to be enployed tn the present invention; 20

Fig. 10 is a block diagram show ng an exanpl e-of system control neans to be
enpl oyed in the panemapk B3avenBieatesi §heldurdenatly oyerdetéd shoomimgt he

control sequence in a second enbodi nent of the present 25 i nvention; and
Fig. 12 is a fl owimhget angle.t hindthebedamphé shown in Fig. 6, the mark
34 is at the thifd short line from the wide angle end,
corresponding to a focal length of 24 mm. A number 35
5 at the 1qwer right corner does not have the switching
function but merely indicates, for example, a date.

The memory 21 in Fig. 5'stores the coordinates, on
the finder image area 2, of the abbve—mentioned index
mark 33 in 9 positions, or the wide angle end and the

10 telephoto end and 7 interim positions.

In the following there will be explained the
zooming process by the system control circuit 20, with
reference to a flow chart shown in Fig. 7. After the
process is initiated (S10l1), there is repeated a

15 discrimination whether the trigger switch has been
depressed (S102). When the trigger switch 11 is
depressed, the coordinate of the viewpoint on the
finder image area 2 in this state is obtained from the
viewpoint detecting circuit 64 (S103). Also at this

20 point the display position of the mark 34 is moved to
the coordinate of the viewpoint. The coordinate of
thus obtained viewpoint corresponds to the image angle
selected by the photographer. Thus said coordinate is
compared with the coordinates.hemOrized in advance in

25 the memory 21,.wherepy the focal length represented by
the mark watched by the photographer is identified

(S104). Then the phototaking lens system is driven to



the present invention. = DETAI LED DESCRI PTI ON OF THE PREFERRED. EMBODI MENTS
In'the following there will be given detailed explanation on an enbodi nent -
in which the viewpoint detecting device of the present invention and the 5

adj ust ment device utilizing such viewpoint_dgyecting device are applied to

.a video canera. At first there will be explained the principle of viewioint. -

detection in the viewpoint detecting device. Figs. 4C and 4D are
respectively-a plan view and a 10 | ateral view showi ng the principle of
vi ewpoi nt detection.- Light sources 46a, 46b conposed for exanple of
infrared |ight enmthusngddnad€ésiedl R6Bal kehygthn(gsiab)ar ethei shstemsensitive
to the observer, are 15 positioned substantially symmetrically in the x
- control circuit 20 is utilized as the setting means.
Fig. 8 shows an example of the relationship
between the index mark 33 indicating the settable zoom
5 positions and the coordinates of the portions
representing the aforementioned 9 focal lengthg.
Starting from a coordinate (0, 0) of the mark 31
indicating_the wide angle end "W", there are defined,
toward the right, 9 coordinates to a coordinate (40, 0)
10 of the mark 32 indicating the telephoto end "T".
Fig. 9 shows an example of the coordinates and
focal leﬁgths memorized in the memory 21. A memory
area 211 contains 9 addresses from 001 to 009. Each
address has two information areas 212 and 213. The
15 portion 212 stores 9 coordinates in the lateral h
direction only, and the bortion 213 stores the focal
lengths respectively assigned to the coordinates.
Now reference is made to Fig. 10 for effecting the
discrimination in the step S104 in Fig. 7.- Referring
20 to Fig. 10, a counter 201 provided in the system
control circuit 20 generates addresses in succession
from 001 to 009; and the coordinate values respectively
corresponding to these addresseg are supplied in
succession from the memory Zl.to the system control
25 circuit 20. In case of coincidence with the coordinate

value entered from the viewpoint detecting means 64,

there is obtained a focal length stored in the address



(horizoental) direction with respect to the optical axis of an inmaging |ens
51 (cf. Fig. 4C) and sonewhat -lower in the y (vertical) direction (cf. Fig.
~4D) and effect ‘diverging illunination on the eye of the observer. A 20.
part. of the illunminating |ight reflected hy {de eye 48 is focused by the
imaging lens 51 onto.an i mage sensor 52. Fig. 4A approxi mately shows the

| mage of the -eye projected on the image sensor 52, and Fig. 4B is a chart

showi ng the output intensity of the inmage sensor 25 52. Now t he
pri-nci pl e of viewpoint detection will be explained with reference to these
dr awi ngs. - 120f gaochi coincidih§ectordiwatal plane, the infrared |ight
emitted fromthe light source 46b illum nates, as shown in Fig. 4C, the

cornea 50 of the eye 4Bhefphbtotaking lens system 1 is set at thus
~ determined focal length by pro&iding the phototaking
lens system 1 with so-called zoom encoder for detecting.
5 such 9 zoom positions and driving the phototaking lens
sﬁstem 1 in such a manner that the outputléf the
encoder becomes equal to a value corresponding to the
focal length obtained by the system control ciréuit_zo.
In the above-explained configuration of the first
10 embodiment, after the depression of the trigger switch
11, the zoom lens can be set at the desired focal
length without continued watch of the photographer at
the index mark. '
In the foregoing first embodiment, the imagé angle
15 of the zoom lens starts to change after the depression
of the trigger switch 11 by the photographer, but it is
also possible, as soon as the photographer watches any
part of the aforementioned index mark 33 indicating the
settable zoom position, to set the zobm lens at an
20 image angle corresponding to the coordinate of thus
watched part. Fig. 11 is a flow chart showing the
control sequence in such case.
When the sequence is initiated (S201), the system
control circuit 20 discriminaéés whether the coordinate
25 obtained from the viewpoint detecting circuit 64
coincides with any of thé 9 zoom setting positions of
the index mark 32 shown ig Fig. 6 (S202), and, if the



observer A corneal reflected inage d (false.image) 5 - forned by the
|nfrared light reflected on the surface of the cornea 50 is condensed by
the irmaging lens 51 and is focused on a position d on the i mage sensor 52.
Simlarly the infrared light fromthe IlghL ??uLce 46a itlum nates the
cornea 50 of the eye, and a corneal 10 ected image e (false inmage)
‘fornmed by the {nfrared light reflected. on the surface .of the cornea 50 is -
condensed by the inmaging |l ens 51 and is focused at-a position e' on the

i mage sensor 52. Also |ight beans fromend portions a, b-of the 15 iris
44 (Fig. 4A) are Wwatehed poinwugbinhbddesaginh bapsoflthesepsettings a', b
on the i mage sensor 52. In case the rotation angle 8 of the optical aX|s of
the eye 48 is snuposdidisnisye the ﬁbeadpﬂengthamosre&pohéinyagbngheens 51,
there can be determ ned, on the inmage 20 sensor 52, a plurality of the
x- coor di nat es xa, cROTSinake @fdther wesebed, pbiot imcobtained £xemi hecat ed

by marks x in Fig. 4A. Thus, the center xc of the pupil
memory 21. The sequence thereafter is same as the

5 steps S104 to S106 in the first embodiment, shown in
Fig..7f

This second embodiment allows the operator to set
the zoom lens at a desired focal length, by ﬁerely
watching the index mark 203 corresponding to the

10 desired focal length for a short time, instead of
continued watch.

In the following there will be explained, in
combination with the state of actﬁal use, an embodiment
in which the viewpoint detecting device of the present

15 invention is applied to a video camera.

The video camera of the present embodiment is
similar, in eonfiguration, to that shown in Fig. 5, but
is different in the process executed in the system
control circuit 20. Fig. 12 is a flow chart showing

20 the process executed in the systeﬁ control circuit 20.

When the sequence is initiated, a step S301
discriminates whether the video camera is in the camera
mode, and, if it is in the camera mode, the sequence
proceeds to a step S302, but,fif not (in case of

25 playback or recording of the external input in the VCR
mode), the video camera enters the stand-by state.

In case the step S301 confirms that the video



is calculated, utilizing the m ninmum square nethod on cirele. 25 On
t he ot her hand, the rotation angle [err]x of the eye 48 relative to the
optical axis can be represented as follows, utilizing the x-coordinate xo

of the center - 13 - o of the curvature-oﬁothe cornea 50: OC * sinx = xc
- X0 ' - (1) Al'so xo0 can be deternmined in-the

foll owi ng manner, in consideration of a predetern ned correction val ue
[err]x 5 at the center k of the corneal reflected images d and e: xk =

(xd + xe)/2 xo = (xd + xe)/2 + [err]x (2) [err]x is
a val ue geonetri cERMPraetlsr dnnst ef comerhemede, anstﬁ9d5392|ﬁ§FaVF§§$oﬁ ef .

t he devi ce, dlstance to the
image pickup device, the signal processing circuits of

the phototaking system, the electronic view finde; and
the lens systems and also activates the viewpoint

5 detecting circuit, whereby the video camera enters the
recording stand-by state. Tﬁus the scale indicating
the movable range of the zoom lens and the current
position thereof are displayed in the finder image
area.

10 When the operator looks into the electronic view
finder in this state, the viewpoint of the operator is
detected (S303).

Then a step S304 discriminates whether the
detected viewéoint in the image area is on the scale,

15 indicating the movable range of“the zoom lens, as shown
in Fig. 6, and, if it is on said scale or not, the
sequence respectively proceeds to a step S305 or_S311.

The step S305 discriminates whether a position on
the scale is watched for.a predetermined time, and, if

20 watched, the sequence proceeds to a step 5306 to
release the coordinate of the viewpoint which has been
watched for the predetermined time. If the step S305
cannot confirm the watch for the predetermined time,
the sequence proceeds to the gtep:8311.

25 The coordinate of the viewpoint obtained in the
step S306 is compared in succession, in a step S307,

with the coordinates of the gradations of the scale of



eye .etc. but the method of such determ nation will not be expl ained
further. By substituting (1) in (2), Ox can be determ ned as: 15

[err]Xx = arcsin[[xc - ((xd + xe)/2 + [err]x}]/oc] (3) Also the
coordinates of the feature points projected gn Lhe i nage sensor can be
defined, with suffix ', as follows: [err]x = arcsin[[xc'" - {(xd -+xe')/2 +
[err]x"}]/oc/[err]] (4 20  wherein [err] is a magnification determ ned
by the eye distance size to the imaging lens 51 and obtained in practice as
a function of the distance [err]xd" - xe'[err] of the corneal reflected

i mages. I n the verthec sloviabdee raniger ©f Thebzaobmeldenas?5storedningthati on as
shown in Fig. 4D. The corneal reflected inages forned by the two IRED s
46a, 46b are in amemorypddi!iand a step SGDA8t identnfliesOpndf reheasgs the
coordinate of a stored position closest to the
coordinate of the viewpoint. In this state an index
5 mark representing the target position of the zoom lens
is displayéd as shown by 36 in Fig. 6f
A step S309 memorizes, as thé target value for
lens movement, the'zoom lens position (focal length)
corresponding to the coordinate released in the step
10 S308, and a step S310 drives the zoom lens to thus
memorized target position of the zoom lens. In this
manner the zoom lens can be driven to the position
designated by the viewpoint on the scaie indicating the
movable range of the zoom lens. Along with the
15 movement of the zoom lens, the index mark 34 indicating
the cufrent position of the zoom lens moves, so that
the operator can confirm the moving state of the zoom
lens.
The zooﬁ lens is moved to the position designated
20 by the viewpoint with a speed optimum for the zooming
operation, regardless of the period of watching of the
scale.
Thus the zoom lens does not instantaneously move
to the designated position bu; is‘so controlled as to
25 efféct a natural zooming operation.

In the foregoing there has been explained an

optical zooming operation with a zoom lens, but the



- 14 - 48 can be calculated in-a S|n1lar manner as in the hori-zontal plane
except for the equation (2) which is replaced by the fol |l owi ng equation (5)
defining the y- coordinate yo of the center o of curvature of the 5 :
cornea: yo =yi + [err]y = - 22 -~ (5) wherein [err]y is a

val ue determ ned geonetrically fromthe nethod of installation of the
device, the distance to the eye etc. but. the nethod of such determ nation
will 10 not be explained further:.- Thus the rotation angle {err]y in the
vertical direction can be represented as: f[err]y = arcsin[[yc' - (yi' +
8y')]/oc/[err]] zooming (dpewdteim@ with tite tdpeivemt ispeed: eandibeat e of t he
center of the pupil on the inage sensor. 15 Al so the coordinate -
(xn, yn) of a posahievesh akgo fimdkase mfjelaaruia FOoming itaifhan be

defined, with a constant mdeternined by the view finder optical
the image angle is changed electronically.

After the zoom lens drive in the step S310, a step
5 8312 discriminates whether the selected target position
of the.zoom lens has been reached, and, if reached, a
step S313 stop the zooﬁ 1ens and the sequence returns
to the step S301. Whén the zooﬁ lens reaches the
target position and is stopped, the mark 34 is also
10 stopped and the mark 36 of the target position is
extinguished.

If the step 5312 identifies that the zoom lens has
not reached the target position of zoom lens movement,
the sequence moves to the step S301 to repeat the

15 above-explained procedure, and the zoom lens is
continuously driven until the step S312 confirms that
the selected farget position of the zoom lens movement
has been reaehed.

On the other hand, in case the discrimination of

20 the step S304 turns out negative, indicating that the
viewpoint of the operator is not present on the scale
indicating the mevable range of the zoom lens, the
sequence proceeds to a step S311 to discriminate
whether the zoom lens is in m;;ement, and, if not, the

25 sequence moves to the step S301 end the zoom lens drive
is not conducted until the selection is made again by

the viewpoint.



sy§teﬁv.a5'follom5 in thé hori zontal and Vértical planesf'zo Xn-=m
*arcsin[[xc' - ((xd" + xe')/2 +.[err]x" ]/oc/[err]] - - :
(7) yn = n1*-arcsin[[yc - ((yi" + [err]ly')]/oc/[err]] (8) As will be
appar ent fr9n1Figs. 4A and 4B, the detecrlpn?gf t he pupil edges utilized an
upshift (xb") 25 and a down-shift (xa') of the output waveform of the
I mge sensor. . Al so the coordinates- of the corneal reflected i mages are
det erm ned by .sharp upshifts (xe', - - 15 - xd'). In the follow ng there
wi || be explained configuration and function of the video camera of the
present -enbodi nent. 5 On the ofhgr ﬁanhowﬁntbaseothegsteplS&lbf t he video
canera identifies that the zoom lens is in movement, the
sequence proceeds to a step S312 to continue the drive
untillthe current target position is reached.

5 Thus, the above-mentioned sequence is to continue
the drive of the zoom lens to the set targét position
once thé drive of the zoom lens is started by the watch
of a'desired position on the movable range scale of the
zoom lens, even if the viewpoint of the operator is

10 thereafter shifted from the scale. Thus, once
designating the target position of the zoom lens, the
operator need not continue to look at the scale, and
the zoom lens is moved to the target position with the
optimum speed for the zooming operation.

15 On the other hand, if the step S306 idenfifies
that the watch has not continued fdr the predetermined
time, the sequence proceeds to the step S311, and, if
the zoom lens is in movement, the zoom lens is driven
to the designated target position.

20 According to the above-explained procedure, once
the operator has designated the target position of the
zoom lens on the scale, such target position is not
changed even if the viewpoint is shifted to another
position on the scale, unless.the’watch is continued

25 for the predetermined time.

On the other hand, even after the setting of the

target position for zoom lens movement and during the



of . the -present  enbodi nent,, wherein.conponents same as those shewn in Fig. 1
are represented by sane synbols and wi Il not be explained further. In :
brief, the configuration shown in.Fig. 5is different fromthat in 10

Fi g. 1in the process of the systemcontrol eircuit 20 and the function of
the menory 21. In Fig. 5 there is additionally provided a trigger switch
11 for controlling the start and stop (stand-by) of the phototaking
operation. 15 - Fig. 6 shows an exanple of the display on the finder

i mge area, wherein an index mark 31 indicates the wide angle side "W of-
zoom ng while an izoex Jensk B¥eémahitc dice sailte teaigeghppsidiign,” Theottargert ng.
A mark 33, consisting of a horizontal line with short vertical 20 i nes
is a scale repr esmsmqm@@em@m@q&m tyhmengsf theo siteysa B3 0n doc §809g
that the inage anqgg can be set, in addition to the wide an%Je end. and the
t el ephoto end, at ?h%ﬂg|QRQ$QQFﬂR9ﬁﬁFk9§1°nI¢h€h§ ehs at- the

w de angle end and the tel ephoto end are
predetermined time, whereby the zoom lens can be moved

5 - to the new target position.

According to the present embodiment, as explained
in the foregoing, by watching a desired position on the
scale, the zoom lens can be driven to a position or a
focal length corresponding to the watched position,

10 and, after the setting of the target position, the zoom
lens can be driven to said target position, even if the
viewpoint is shifted from the scale. Also even during
the movement of the zodm lens, the target position of
the zoom lens can be changed by watching another

15 ‘ position on the scale.

In either case, the operator is not required to
continue to watch the scale during the zoom lens
movement, and the zoom lens is driven with the optimum
speed for the zooming operation.

20 The foregoing embodiment, as e#plained in thé

| foregoing, is éo constructed as to display, on the
finder image area, an index mark indicating the
settable range of the phototaking function, to detect
the viewpoint of the operator.watching the index mafk

25 and to set the phototaking function at a range
correspon&ing to the detected viewpoint. Thus the

operator can automatically obtain a desired set state



25 . . respectively, for exanple, 6 mmand. 54 nm a section between the
neighborjng.short vertical lines corresponds to a difference of 6 mmin the
foal | ength. - 16 - A mark 34 indicates the currently sel ected zoom ng

i mage angle. In the exanple shown in Fig. 6, o he mark 34 is at the third
short line fromthe w de angle end, corresponding to a focal |length of 24
mm A nunber 35 5 . at the lower right corner does not have the sw tching
function but merely indicates, for exanple, a-date. The nenory 21 in Fig: 5
stores the coordinates, on the finder imge area 2, of the above-nentioned

index mark 33 in $fagid ifRMotidnd RucH & zopmingnByamndrele wEtchihgl aphoto
end and 7 interimpositions. In the followng there will be explained the
zoom ng process byidditreRly Hevicwy wangeC idicpliay2d, oni the finder image
area, wherein the operafor is not required to continue
to watch the index mark so that the fatigue of the
S. operator can beﬂalleviated.

Also the foregoing embodiment is so constructed as
to display, on the finder image area, an index mark
indicating the settable range of the photbtaking
function and the set state thereof, to detect the

10 viewpoint of the operator on the index mark indicating
the settable range, to set the phototaking function in
a setting range corresponding to the detected wviewpoint
and to display the set state of said function on the
finder image area. Thus the operator can automatically
15 obtain a desired set state of the function such as
zooming by merely watching a desired'setting range
displayed on the finder image area, wherein the
operator is not required to continue to watch the index
mark so that the fatigue of the operator can be
20 alleviated, and the operator can easily know the
current set state as it is also displayed.
| The present invention is not limited to the
foregoing embodiments but is naturally applicable to
other equipment as an.adjusti;g dévice utilizing the
25 viewpoint detection.
It is also possible to achieve an operation

similar to the conventional analog knob adjustment by



reference to a flow chart shown in Fig:. 7. After the process is initiated
(8101) there is repeated a 15 ‘di scrimnation whether the trigger switch
~has beén depressed (S102). Wen the trigger switch 11 is depressed, the
coordinate of the viewpoint on the finder Lnpge_area 2 in this state is
-obt ai ned from.t he viewpoint detecting circuit 64 (S103). Also at this 20
point the display position of the mark 34 is ‘noved to the coordinate of.the
“viewpoi nt. The coordinate of thus obtained viewpoint corresponds to t he

i mage angl e sel ected by t he phot ographer. Thus said coordinate is .conpared
with the coordi nattde wvaempoded,i widiwaurtc dhen n@&essittyeO#enpnylzmedv\Martsby ,
the focal length represented by the mark wat ched by the photographer
identified (S104) on Hhen indexpmexdt-aki ng | ens systemis driven to - 17 -



t hus identified focal Iength (5105) The system control circ Lu S SEEN
utilized as the setd 48 shows an exanple of thE1 %§§§ iy 594—]
bet ween the i ndex na g the settable zoom5 QsSi ti LA

t he coordi nates of t "m ler esentingayhe af orenentioned 9 focal

| engths. Starting e (0; 0) of the mark 31 indicating the

w de angle end "W, there are defined, toward the right, 9 coordinates to a
coordi nate (40, 0) 10 of the mark 32 indicating the tel ephoto end "T". -
Fig. 9 shows an. exanple of the coordinates and focal |engths nmenorized in

the nenory 21. A WHAR YSaiCIAIMED dgntains 9 addresses from 001 to 009. Each
address has two information areas 212 and 213. The 15 portion 212 stores

9 coordinates in the |ateraPndiimegei pickupydeyige: GEMPELSLnG:213 stores the

focal |engths resgectlvely assigned to the coordi nates. Now reference is
made to Fig. 10 f  meang feori ALARLPEANTN PReasPERiteBsimAge g.

7. Referring .
area, an index mark indicating the settable range of a

5 predetermined function;

B) viewpoint detecting means for"detecting the
position of the viewpoint of the operator in said image
area; and
C) control means adapted, when said viewpoint is

10 detected on said index mark by said wviewpoint detecting
means, for setting said predetermined function with a
target state corresponding to the viewpoint on said

index mark.

15 2. An image pickup device according to claim 1,
wherein said control means is adapted to set the target
state of said predetermined function corresponding to a
position on the'index mark where said viewpoint
detecting means identifies that the viewpoint remains

20 fixed at least for a predetermined time.

3. An image pickup device aecording to claim 2,
wherein said control means is adapted to effect a
varying operation for the tar&et state of said
. 25 function, irrespective of the predetermined time for

the detection of said viewpoint.
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e

20 to Fi g. 1G—ﬁ}ﬂaﬂﬁn4#—201_pLavided i'n the system contr -ﬁ“ggHEETaﬁsBEEN
rd :

gener at es addresses |n succession from 001 to 009, and the c ||uﬁgpLACED
val ues respect|v ﬁ@wﬂgdto t hese addresses are suppk

successi on fron1th I the systemygontrol 25 CIrCUIt 20 In
case of coincidenc rdi nate val ue entered fromthe vi ewpoi nt
detecting neans 64, there |s obtai ned ‘a focal length stored in the address
- 18 - of such coinciding coordi nate, The phototaking | ens system1 is set
at thus determ ned focal |ength by providing the phototaking | ens system 1
with so-called zoom engoderad oimatpd geidiup devicalErcdriong s idliadms 1and
driving the phototaking | ens system1 in such a manner that the output of

t he encoder becorgsersiml sd0d anorad ter cics ravs polatitnprtic Miew finder.

5. An image pickup.device according to claim 3,
5 wherein said index mark is composed of a scale
indicating said settable range, plural settable
positions and the cur:ent set position of said

function.

10 6. An image pickup device according to claim 5, -
wherein said predetermined function is zoom lens
driving means, and said index mark indicates the

variable range of the focal length of said zoom lens.

15 7. An image pickup device according to claim 5,
further comprising:

a memory which stores the information on said
settable range and on the plural settable positions
within said settable range, together with control

20 values for setting function respectively corresponding

to said positions.

8. An image pickup device comprising:
A) display means for displagang; on a monitor image
25 area, an index mark indicating the settable range of a
predetermined function;

B) viewpoint detecting means for detecting the

O O




focaIMLength obtai ned b mcontrol circuit 20. In th ST HAS BEED
above- expl ai ned configuration of the first 10 enbodi nent ; f?ﬁﬁ‘g it HAS BEEN

depr essi 6n’ of “i‘ﬁsﬁ}{ei:ﬂﬁeBeeﬁﬁTlhtﬂ 11, the zoom lens can be set F_a.t__ £FLACED_

desired focal le ntinued watth%f- t he photographer at the

i ndex mark. In tqt rst enbodi rent, the inmage angle 15 of the
zoom |l ens starts after the depression of the trigger switch 11 by .
t he photographer, but it is also possible, as soon as the photographer
wat ches any part of t af opepenti pned j ndex. ngrk i ndi k NGb {4 S mac
settabl e zoom pos???bﬂ’,%?ooée e EieuRA e net ar%%ngéeo‘[é%f?rfa%e%%n_g]én age |

corresponding to gggacogﬁginate of thus watched part. Fig. 11 is a flow
chart showi ng the confrol sequence in such case. Wien the sequence is

nitiated (3201). cyhe SYALEOLCRBLAS! aBabEdl! Wied| S01d ITISIRSINGeLSIer (he
coordi nate 25 obt ai ne romt e_v!emp0|ni detecting circuit 64 coincides
with any of the 93g0Q8t88t bhN8aP@Sih8&RSmFk by said viewpoint detecting
5 means, for setting said predetermined function with a
target state corresponding to the viewpoint on said
index mark, also varying the set state of said
predetermined function with a predetermined speed and

causing said display means to display the set state of

10 said predetermined function.

9. An image pickup device according to claim 8,
wherein said control means is adapted to set the target
state of said predetermined function corresponding to a

15 position on the index mark where said viewpoint
detecting means identifies that the viewpoint remains

fixed at least for a predetermined time.

10. An image pickup device according to claim 9,
20 wherein said control means is adapted to effect a
‘varying operation for the target state of said
function, irrespective of the predetermined time for
the detection of said viewpoint.
.
25 11. An image pickup device according to claim 8,

wherein said monitor is an electronic view finder.

* C L M S *



the'ihdex'nark_gg_shomn—Ln—FFg—~6'(SZOZ)y and, if 'the - - 19
poi nt coincides with any of thes 'setting positions, the focal T‘éﬁgQHfEET HAS BEEN
correspondi ng t qhis Sies laceht t he wat ched point is obtai Hed f r BEPLAGED

i)
menory 21. The s¢ ter is sane. @ the 5 steps SIUZ 1O STHE————=
-in.the first enbo in Fig. 7. This second enbodi nent allows the
-operator to set the zoomlens at a desired focal |ength, by nerely watching -
the index mark 203 corresponding to the 10 desired focal- length for a
short time, instead of continued watch. In the follow ng there wll be -
expl ai ned, in conbinati®n wihhindige spitkupideciemlaegarding &eekiadmtlq.n
which the V|emp0|nt detecting device of the present

wherein said index mark is composed of a scale

indicating said settable range, plural settable
positions and the current set position of said

5 function.

13. An image pickup device according to claim 12,
wherein said predetermined function is zoom means, and
said index mark indicates the magnification of said

10 ZOOm means.

14. An image pickup device according to -claim 10,
further compriéing:
a memory which stores the information on said
15 settable range and on the plural settable positions
within said settable rénge, together with control
values for setting function respectively corresponding

to said positions.

20 15. An adjustment device comprising:
A) adjustment means for effecting a predetermined
adjustment;
B) display means for displaying, on a monitor image
area, an index mark indicatin& the adjustment range of
25 said adjustment means;
C) viewpoint detecting means for detecting the_

position of the viewpoint of the operator in said

I




15, invention-is applied to a vi deo eanera. The video-caner 3 ' -
present enbodlnmamwa§h§3&gk faced in configuration, to that sho ehﬁiﬁgfngé%B:EN
but is differen s executed in the system controll

Fig. 12 is a fli g 20 the prggess executed in the system
control circuit equence is initiated, a step S301

di scri-m nates mhether the V|deo canera i-s in.the canmera node, and, if it is
in the camera node, the sequence proceeds to a step S302, but, if not (in

case of 25 pl ayback or recording of the external input in the VCR node) ,
the vi deo canera emmmﬁtontﬁmageuuréqrstate In case the step S301 confirns
that the video -20 canera is in the canera node, a step S302 activates

the i mage pickup ddvi céangat ﬁwnmmlaﬂ@mﬂoumnoﬁald viewpoint

is detected on said index mark by said viewpoint

detecting meaﬁs, for setting a target adjustment state
5 of said adjustment corresponding to the viewpoint on

said. index mark; and

E) control means for varying the adjustment state of

said adjustment means to said targef adjustment state

set by said target settihg means, irrespectively of the
10 viewpoint detecting state of said viewpoint detecting

means.

16. An adjustment device according to claim 15,
further comprising a memory storing plural adjustment
- 15 states assumable by said adjustment means within said
adjustment range and informefion on the positions on
the index mark respectively corresponding to said
adjustment states, in mutually corresponding manner:;
wherein said target setting means is adapted to
20 compare the position, on said index mark, of the
viewpoint of the operator identified as fixed for at
least a predetermined time by said.viewpoint detecting
means, with the information on said pqsitions stored in
said memory, and to set an ad}ustment state
25 corresponding to the information of a matching pesition

as a target adjustment state.

A 0 Y



t he phototakgggr%X§ngL_Lhe.eLeetron|c view finder and the |eps
al’'so acti vat e viewpoint 5 detecting circuit, whereby Hgﬁ%ﬁﬁﬁm§gﬂlBEEN-
camera enters fhegtseed B dnd- by state. Thus the scale i

movabl e range 0 and the curreg position thereof are

di splayed in th \m mm area. 10 When the operator-1o00ks into
the-electronic er in this-state, the viewpoint of. the operator is
detected (S303). Then a step S304 discrimnates whether the detected
viewpoint in the inmage area is on the scale, 15 i ndi cating the novabl e
range of the zoom | ensl7as Ahoa@justhégt device adcdording twn alaim sifal e or
not, the sequence respectively proceeds to a step S305 or S311. The step
S305 di scri m nat eshebheihesaidposntiroh meansdeiscadapted wakit aryigg £he

predeterm ned tine, and, if 20 wat ched, the sequence proceeds‘io a step
S306 to rel ease m@ma‘smqnhas'eam @ﬁesﬁi@m@‘éﬂ%tw*%ﬁ“?ﬂss Hersal

target adjustment state, to effect said variation with

5 a predetermined speed irrespective of the position of

the viewpoint of the operator.

18. An adjustment device according to claim 17,
wherein said target setting means is adapted to vary
10 the current target adjustment state to a new target
adjustment state,‘when the viewpoint detecting means
detects that another position on the index mark is

watched for at least a predetermined time.

15 19. An adjustment de&ice according to claim 16,
wherein said control means is adapted, once said target
adjustment state is set by said target sefting means,
to continue the varying operation for the adjustment
state of said adjustment means even if the viewpoint is

20 changed thereafter.

20. An adjustment device according to claim 19,
wherein said index'mark is composed of a scale
indicating the adjustment ranéé of said adjustmeﬁt

25 means by gradatibns, and the current adjustment state
and the target adjustment state are displayed on said

scale.
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maiched for th__pLedeLeLnLned—%rﬁe | f fhe step S305 cannot-c;nnm@thg$HAQBEEN
wat ch -f or, ;he pr edet er m ned t| the sequence proceeds to thg stepngﬁiﬂdtp

25 R The dmmB&w vi ewpoi nt obtained in the step _
conpared in succe \ ep S307, wilkgg he coordinates of t he
gradati ons -of the

21 - the novabl e range of the zoom | ens,
stored in the nennry 21 and a step S308 identifies and rel eases the .
coordinate of a stored position closest to the coordi nate of the viewpoint.
In this state an index 5 mark representing the target position of the -
zoom |l ens is displ ayed2hs shovadjysBtenhn deyices ackandimas3®o a@isr i2fbs, as
the target value for |ens noverment, the zoomlens position (focal Ieng;h)
corresponding to Wh@t%b@r%ﬁh@l%ﬂ]@#tmﬁnﬁiﬂeanSuianﬂpmlng means, and

scale displayed on said monitor constitutes an index

mark on the image magnification.

22. An adjustment device according to claim 15,

wherein said monitor is an electronic view finder.

23. An adjustment device comprising:

10 A) adjustment means for effecting a predetermined
adjustment;

B) display means for displaying, on a monitor image
area, an index mark ihdicating the adjustment range of
sald adjustment means;

15 ' C) a memory storing plural positions on said index
mark and adjustment positions'of said adjustment means
corresponding to said plural positions;

D) viewpoint detecting means for detecting the
position of the viewpoint of the operator in said

20 monitor image area; |
E) target setting means adapted, when a position of
the viewpoint fixed on said index mark for at least a
predetermined time is detected according to the output
of said viewpoint detecting m;ans; to read one of said

25 adjustment positions from said'memory corresponding to
sald position of the viewpoint and to set thus read

position as the target position; and
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iO 'S308, and a step.S310 drives the zoomlens to thus nenD'izéggégg@pmASBEEN
position of the zoomlens. In this manner the zoom |l ens can bg drivegprlacep -
‘the position  deghigsiaetdis ‘jiﬁrﬂ ewpoi nt on the scal e indi catiwg=the

novabl e range of Al ong wi th B4e-15 novenent of the zoom
| ens, the index Ing the current position of the zoom /|l ens
noves, so that the operator can confirmthe noving state of the zooml ens.
The zoomlens is noved.to the position designated 20 by the vi ewpoi nt
- wWith a speed optinum for thi zooningpoperationk regardl ess of the Beriod of
wat chi ng of the Eéal eCORkEOL: REARSoAPFMOVADEs thet SR I EReRh B8t 1 Mve to
t he designated pgsiti but. is so.controlled ,_as to 25 effect a ural
.zoom ng operatioﬁ% Fﬁ93h8398F§88Pﬁngﬁ8Fe ﬂa§gﬁe%ﬁrgﬁﬁlg?ﬁ%%l%ﬂ B F?%%I
zoom ng Operat'Ogaﬁhtgaégéeogbk%ﬁﬁg ngnghgith a predetermined speed,
and, even in case the output of said viewpoint
5 detecting means is varied during the movement of said
adjustment means, continuing the movement of said

adjustment means to said target position.

24. An adjustment device according to claim 23,
10 wherein said control means is adapted, in case.the
output of said viewpoint detecting means is varied
during the movement of said adjustment means, to renew
said target position if another position on the index
mark is watched anew for.at least said predetermined
15 time, and to continue the movement of said adjustment
means to the current target position if the watch is

less than said predetermined time.

25. An adjustment device according to claim 24,
20 wherein said control means is adapted to display said
target position and the current position of said

adjustment means on said index mark.
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- 22 -+ zoom ng operatlon wi t-h the optlnun1speed can be aChIEVﬁ@;gﬂéEypAs;htw
case of el ectronic zoom ng in.which the image angle is chatjged REPLACLD

el ectronically. After the zoomlens drive in the step S310 =a=step=5
S312 di scrim nates whether the sel ected targ§ _position of the zoon1|ens

has been reached, and, if reached, a step S313 stop the zoom | ens and the
sequence returns to the step S301. When the zoom | ens reaches the target a
position and is stopped, the-nmark 34 is also 10 st opped and the nmark 36
of the target position is extinguished. If the step S312 identifies that

t he zoom | ens hadBSTRACTAOFe dHEN®ISELOSURBOSI tion of zoom | ens novenent,

t he sequence noves to the step S301 to repeat the 15 above- expl ai ned
procedure, and the zodm lisege pickup deviceyddsplaysuneon| at itndezpisage
confirns that

area, an index mark indicating the wide angle side and

the telephoto éide of the zooming operations, an index
5 mark indicating the zoom-angle setting range in

combination with the corresponding fécal lengths, and

. an index mark indicating the current set position.

When the photographer watches a desired position of the

index mark, the viewpoint is detected by the viewpoint
10 detecting device and the zooming operation is

automatically conducted to the focal length

corresponding to the viewpoint.

[
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the selected target position of the zoom!|ens novenent has been reached. On
t he. ot her hand, in case the discrimnation of 20 the step S304 turns out
negative, indicating that the viewpoint of the operator is not present on
the scale indicating the novabl e range of the zoom |l ens, the sequence
proceeds to a step S311 to discrimnate whether the zoomlens is in
novenent, and, if not, the 25 sequehé® noves to the step S301 and the
zoom |l ens drive is not conducted until the selection is nade-again by the
Vi ewpoi nt . - 23 - On the other han in se the step S311 identifies
that the zoomlens is in noverent, the$ ﬁce proceeds to a step S312 to
continue the drive until the currsqLJ sition is reached.
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5 » Thus, the above ment i oned sequence is to continue the drive of
the.zoomlens to the set target position once the drive of the zoomlens is
start ed by the watch of a desired position on the novable range scal e of
the zoomlens, even if the viewpoint of the operator is 10 t hereafter
shifted fromthe scale. Thus, once designating the target position of the
zoom | ens, the operator need not conti 8to | ook at the scale, and the
zoomlens is noved to the target position with the optinum speed for the
zoom ng operation. 15 On the other hand, if the step S306
identifies that the watch has not continued for the predetermned tine, the
sequence proceeds to the step.S311, and, if the zoomlens is in novenent,
the zoomlens'is driven to the designated target position. 20

Accordi ng to the above-expl ai ned procedure, t heapper at or has
designated the target position of the zoom 3 on Lﬁg scal e, such target
position is not changed even if the viewpoint Is shiTted to another

$1
POWER ON |
7
$2
I=m=290 4
L
VIEWPOINT d
| DETECTION
r -S4 Y $12
COINCIDE WITH a | COINCIDE WITH B
3 3
$36 $37 $39
STOP OTHER [ STOP OTHER [ £
OPERATIONS OPERATIONS STOP OPERATION
1 5 3 7
m=0 s I=0 T=m=0
| g8
6 | 514
NO « NO -
r=1+1 m=m+1 [
SO
S9
YES
£S1 | | 519
PERFORM WIDE PERFORM TELEPHOTO
PHOTOGRAPHING *| PHOTOGRAPHING
L ¥ T ¥ !




position on the scale, unless the watch is continued 25 for the
predeterm ned tine. On the other hand, even after the setting of the target
position for zoom | ens novenent and during the - 24 - zoom | ens novenent
to said target position, the target position can be renewed through the
steps S305 to S309 by wat ching anotheréﬁygition on the scale for the
predeterm ned tine, whereby the zoom | &¥sO®can be noved 5 to the new
target position. According to the present enbodi nent, as explained in the
foregoi ng, by watching a desired positi? Oﬁn t he scahﬁ Athe zoom | ens can
be driven to a position or a focab ¢ ng orrdspandi 8 ﬁf he wat ched
position, 10 and, after the se ! 0 Si 9 n, the zoom

| ens can be driven to said tarldé8 pee

FIG. 4A
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viewpotnt is shifted fromthe scale. Al so even during the novenent of the
zoom |l ens, the target position of the zooml|ens can be changed by wat chi ng
anot her 15 position on the scale. In either case, the operator is not
required to continue to watch the scale during the zoom | ens novenent, and
the zoomlens is driven with the opti num speed for the zoom ng operation.
20 ' The foregoing enbodi nent, a&/kplained in the foregoing, is so
constructed as to display, on the finder image area, an index mark ;

i ndicating the settable range of the phototaking function, to detect the
vi ewpoi nt of the operator watching the index mark 25 and to set the
phot ot aki ng function at a range corresponding to the detected viewpoint.
Thus the operator can automatically obtain a desired set state '
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- 25 - -of the functions such as zoonm ng by nerely watching a desired
setting range displayed on the finder image area, wherein the operator is
not required to continue to watch the index nmark so that the fatigue of the
5 operator can be alleviated. Al so the foregoing enbodinment is so
constructed as to display, on the finder inmage area, an index mark
indicating the settable range of the phgiagaking function and the set state
thereof, to detect the 10 vi ewpoi nt of the operator on the index nmark
indicating the settable range, to set the phototaking function in a setting
range corresponding to the detected viewpoint and to display the set state
of said function on the finder imge ' Th t he operator can
automatically 15 obtain a desired i?;%ta of the function such as
zoonming by merely watching a desired setting range displayed on the finder

i mge area, wherein the opgp;at i's not orequired to continueqhbo watch the
 mage #1235 3% 32
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mark so that the fatigue of the operator can be 20 al l eviated, and the
operator can easily know the current set state as it is also displayed. The
present invention is not limted to the foregoi ng enbodi nents but is
naturally applicable to other equi pnent as an adjusting device utilizing
the 25 -vi ewpoi nt detection. It is also possible to achieve an operation
simlar to the conventional anal og knog/#lj ust nent by - 26 - the

vi ewpoi nt, without the necessity of continued watch on the index nark.
REPLACEMENT SHEET :
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Date:..06 SEP 1996 REPLACEMENT SHEET 27 WHAT IS CLAIMED | S: 1
An |nage processing device conprising A di spl ay neans for.displaying, on
a nonitor image area, a scale indicating the settable range of a
predeterm ned function; B) detectlng means for detecting the position of
t he gazi ng point of the operator's eye in said image area; and O control
neans adapt ed, when said gazing point i% 8etected on said scale by said
detecting neans, for setting said predeterm ned function with an operating
state corresponding to the position of the said gazing point on said scale.
2. An i mage processing device according to claim1l, wherein said contro
neans i s adapted to set the operating state of said predeterm ned function
corresponding to a position on the scale where said detecting neans
identifies that the gazing point renai xed | east for. a predeterm ned
tinme. 3. An i mage processi ng device ﬁfgm n 30 claim 2,
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mheréun said control neans is adapted to effect a varying operation for the .
operating state of said function, irrespective of the predetermned tine

for the detection of said gazing point. REPLACEMENT SHEET Date 0 6 SEP
1996 28 4. An i mage processing device according to claim1l1, wherein said
nonitor is an electronic view finder. 5. An inmage processing device

according to claim 3, wherein said scaB¢ 8ndi cates said settable range,

plural settable positions and the current set position of said function. 6.
An i mage processing device according to claim5, wherein said predeterm ned
function is zoomlens driving neans, and said scale indicates the variable

range of the focal IengtFlG 72
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further conprising a nenory which stores the infornmation on

!E%% r@ry¥AR 1996

of séidﬂfbon1lens. 7. An i mage processi ng device accordidfgkg,‘égﬁay

range and on the plural settable positions within said set

t
together with control values for setting fudction respectid

corresponding to said positions. 8. An i mage processing devfce conpri sing
A di splay neans for displaying, on a nonitor inmge area, a scale
i ndicating the settable range of a predeterm ned function; B) detecting

nmeans for detecting the positiaqn of the Zi ng,_ poi of the operator in
said image area; and C  cont r GETRAMLE gﬁ%ﬁ‘g&n%‘”’scaeld gazing point is
detected on said scale by said detecting neans, for setting said
predeterm ned function with an operating state corresponding to

BACKGROUND OF THE INVENTION
Field of the Invention

5 The present invention relates to viewpoint
detecting device.

Related Background Art

Imaging equipment such as video camera have shown
remarkable progress in recent yeais, toward a smaller
10 size and more diversified functions.

Along with such progress, for the purpose of
reducing the cumbersome operations associated with such
diversified functions and of achieving the operation
intended by the'operator, there is being introduced the

15 viewpoint detecting device enabling the execution of
various functions and the control of various operations
by the wviewpoint of the operator.

Such viewpoint detecting device, for example in
case of a camera such as a video camera, enables

20 focusing to a position watched by the operator or
functions as a switch for executing any of the
functions when a.corresponding index mark is watched by
the operator.

In the following there wiil be explained an

25 example of the video camera in which the viewpoint

detecting device is utilized for lens focusing and

zooming.



REPLACEMENT SHEET Date: 0 6 SEP 1996 29 the gazing poi nt [fOlC5a] e
al so varying the operating state of said predeterm ned fun:ﬁ%%ﬁiﬁﬁgﬁgﬁyégﬁtT
predeterm ned speed and causing said display means to dispfay the\gogemilg%
state of said predetermned function. 9.- 38n-i mage procesii‘Tio® devit ’

according to claim8, wherein said control nmeans is adapted to set the

on the scal e whai identifies that th d%i

operating state of | t erm nd function correspondi ﬁgé@[c BEEN

remai ns fixed at east for 3redetern1ned time. 10. An infige pr

-
bo

devi ce accordi ng STBﬁQE:QEXT control neans is adapted to
execute a changi ng of eral 1‘g)ctqtate of,.sai.d_functign respective of

the predeternined ti e eYicsr d5PY3Y52i RE BoFﬁPEefl MRHS mage
Gl ect roni o vi ew .%ééfard e&n %?Z('g?n e, gt Bob e Fis8 57 i m
10, the telephoto side of the zooming operations, an index
5 mark indicating the zoom angle setting range in
combination with the corresponding focal lengths, and
an index mark indicating the current set position.
Wheh the photographer watches a desired position of the
index mark, the viewpoint is detected by the viewpoint
10 | detecting device and the zooming operation is

automatically conducted to the focal length

corresponding to the viewpoint.

This Sheet Has Been Rerlaced




whetein said scale indicates said settable range, plural [s®REPABCENF gi $5%ris
and the current set position of said function. 13. An image pro s'sﬂgm
device according to claim 12, wherein said predeterm ned Jjuee l-on*i-s*zoom:"
nmeans, and said scale indicates the magnification of sai d=zoomnrmEans: T
An image processing device according to claim10, furt her conpri sing 30
a nenory which sto e§ éﬁf I nformati on ok said settable range and on the
pl ur al s&Ef&ACE i oH within said settable range, together with contro
val ues for setting function respectively corresponding to said positions.
15. A device for adjusting a predetermned function, conprising : A)
adj ust nent neans for effecting an adjustnent for

WHAT IS CLAIMED IS:

1. An image processing device comprisging

A) display means for displaying, on a monitor image
area, a scale indicating the settable range of a predetermined
function;

B) detecting means for detecting the position of the
gazing point of the operator’s eye in said image area; and

C) control means adapted, when said gazing point is
detected on said scale by said detecting means, for setting said
predetermined function with an operating state corresponding to

the position of the said gazing point on said scale.

'2; An image processing.device according to claim 1,
wherein said control means is adapted to set the operating state
of said predetermined function corresponding to a position on
the scale where said detecting means identifies that the gazing

point remains fixed at least for a predetermined time.

3. | An imagé processing device according to claim 2,
wherein said control means is adapted to effect a varying
operation for the operating gstate of said function, irrespective
of the predetermined time for the detection of said gazing

point.
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the predetermnined function; B) di spl ay neans for displ ay) REPLAAEMEND FHHEST
tmage area,- a scale indicating the adjustnent range of saild adj ugtq;reg'gp B?
nmeans; C) detecting nmeans for detecting the position of i} Petegali-hg -pot:-At::
of the operator in said nonitor inmage apga; D) setting m ptredy —

when said gazing point is detected on said scale by said detecting neans,
for setting a adjustnent state of said adjustnent neans corresponding to
the gazing point on said scale; and E) control neans for varying the

adj ustnment state of said adjustnment neans tqQ said adjustnent state,set b

y
sai d setting neans®-irré&fpd PFOSeSERBgd)Se¥ LN FOSPEOENGr tOaCd 3B deti ng
nmeans. 16. i Ing.to_clal r l.si ng a nenory
storing 5?%?@?9§d%%§?ﬁ§§55§§gté§ %és%%%%ﬁgo%égsgﬁg&ag?ﬁgé%ént means within
sai d adjustnment range and information-on the positions on the scale
respectively corresponding to said adjustnment states;

5. An image processing device according to claim 3,

wherein said scale indicates said settable range, plural
settable positions and the current set position of said

function.

6. An image processing device according to claim 5,
wherein said predetermined function is zoom lens driving means,
and said scale indicates the variable range of the focal length

of said zoom lens.

7. An image processing device according to claim 5,
further comprising :

a memory which stores the informatibn on éaid settable
range and on the plural settable positions within said settable
range, together with control values for setting function

respectively corresponding to said positions.

8. An image processiﬁg device comprising :

A) display means for displaying, on a monitor image
area, a scale indicating the settable range of a predetermined
function;

B) detecting means for detecting the position of the
gazing point of the operatof in said image area; and

C) control means adapted, when said gazing point is
detected on said scale by said detecting means, for setting said

predetermined function with an operating state correéponding to

* c L M S *




wher ei n said setting neans is adapted to conpare t he posit 3 a7
scale, of the gazing point of the operator 11111111 111111‘?E%?Lrl%fﬁ‘w‘Ejhﬁ:mh—l
31 identified as fixed for at |east a predetermned tine b# é é

rl rmnz‘r\Ir\l f\nrl +n

means, With the information on said posi ions stored in sai
set an adjustnment state corresponding to the information of a natchlng
position as a adjustnent state. 17. A device according to claim 16,

wher ei n sgidl i poieanseni saddaptale, ia&smnganygngntr@dppgrarsﬁngsswéeof
said adjustment neans to said adjustment state, to effect said variati

with a[NQﬂe$@1d1néﬁdgbéﬁmlnﬁﬁe§%é§F#@@ Uﬂqhu?;Rﬁ94¢¥ﬁFTﬁn§%eS§%E¢n@n§O|nt

f th
| SRR Poigary ST, i o (epRAY e SHEY fhe EafE| bENS
state, when i he detechiiedealscdabect s that

9. An image processing device according to claim 8,
wherein said control means is adapted to set the operating state
of sgaid predetermined function corresponding to a position on
the scale where said detecting means identifies that the gazing

point remains fixed at least for a predetermined time.

10. ~ An image processing device according to claim 9,
wherein said control means is adapted to execute a changing of
the operating state of said function, irrespective of the

predetermined time for the detection of sald gazing point.

11. An image processing device according to claim 8,

wherein said monitor is an electronic view finder.

12. An image processing device according to claim 10,
wherein said scale indicates said settable range, plural
gettable positions and the current set position of said

function.

13. An image processing device according to claim 12,
wherein said predetermined function is zoom means, and said

scale indicates the magnification of said zoom means.

14. An image processing device according to claim 10;

further comprising :
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anot her position on the scale is watched fdr at least a pr%ﬁﬁﬁékh@ﬁ@ﬁﬁTﬁﬁggr

19. A device according to claim 16, whérein said control :éans issﬁgggggqgga

once said adjustnent state is set by said setting neans, ta| Petsti

varyi ng-operation for the adjustnment stgpe of said adjust means _even I 1
the gazing point is changed thereafter. 20. A device according to claim19,
wherein said scale indicates the adjustnent range of said adjustnent means
by gradations, andatmemeyyrwhichdftereerthetinfomatior onjaidnaat tebdee

are displ ayed id scale 21 A devi arding 1. ¢l ai m.20, wher i
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SEP 1996 E@ﬁ&é,32together with control values for setting function

respectively corresponding to said positions.

15. A device for adjusting a predetermined function,
comprising :

A) adjustment means for effecting an adjustment for
the predetermined function;

B) display means for displaying, on a monitor image
area, a scale indicating the adjustment range of said adjustment
means; |

C) detecting means for detecting the position of the
gazing point of the operator in said monitor image area; '

D) setting means adapted, when said gazing point is
detected on said scale by said detecting means, for setting a
adjustment state of said adjustment means corresponding to the
gazing point on said scale; and

E) control means for varying the adjuétment state of
said adjustment means to said adjustment state set by said
setting means, irrespectively of the detecting state of said

detecting means.

16.. A device according to claim 15, further comprising
a memory storing plural adjustment states assumable by said
adjustment means within said adjustment range and information oﬁ
the positions on the scale fespectively corresponding to said
"adjustment'states; '

wherein said setting means is adapted to compare the

position, on said scale, of the gazing point of the operator
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said nonitor constitutes a scale nmark on the image g‘rﬁiﬁ«c?éﬂﬂrr‘* == 5
22. A device according to claim15, wherein said nonitor isjan el egtro 3
view finder. 23. A device for adjusting a predeterm ned fun tmmm cghg SE?J%Sil
A) adjustment neans for effecting a prgdeterm ned adj ust :
di spl ay neans for displaying, on a nonitor inmage area, a scale |nd|cat|ng
the adjustnment range of said adjustnment neans; C) a nenory for storin
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fixed on sai east a pre time 1s accordi ng
to the Outﬁét1ﬁEo%ﬁaﬂldﬁt©Etanﬁatching position as a adjustment state.

17. A device according to claim 16, wherein said
control means is adapted, in varying the adjustment state of
said adjustment means to said adjustment state, to effect said
variation with a predetermined speed irrespective of the

position of the gazing point of the operator.

18. A device according to claim 17, wherein said
setting means is adapted to vary the current adjustment state to
a new adjustment state, when the detecting means detects that
another position on the scale is watched for at least a

predetermined time.

19. A device according to claim 16, wherein said
control means is adapted, once said adjustment state is set by
said setting means, to continue the varying operation for the
adjustment state of said adjustment means even if the gazing

point is changed thereafter.

20.. A device according to claim 19, wherein said scale
indicates the adjustment range of said adjustment means by
gradations, and the current adjustment state and the adjustment

state are displayed on said scale.

21. A device according to c¢laim 20, wherein said
adjustment means is zooming means, and the scale displayed on

I

T



ooy

I TR ;
B YACEMERT SHEET
u

means, to read one of said adjustment positions from said
correspondi-ng to said position of the gazing point and to
position as an operating position; and F) control neans
adj ust ment position of said adjustnent ans to the operati
by said setting neans with a predeterm ned speed, and, even if the output
of -said detecting neans is varied duri-ng the adjusting operation of said
adj ust nensamdansyorciiny nuicegsthiéubper ata on sghleai dnadf ustoment theansinagssai d
operating position. . Date: 06 SEP 1996 33 24. A device according to claim
23, wher ePAIBAL4CBEAPRol means is adapted, in case the output of said
detecting neans is varied during the operation of said adjustnent neans, to
renew sai d operating position if another position on the scale is watched

anew for at least g3id pyedebeedl fsbdiding 288 claim 15, wherein said

monitor is an electronic view finder.

23. A device for adjusting a predetermined function

comprising :

A) adjustment means for effecting a predetermined
adjustment;

B) display means for displaying, on a monitor image

area, a scale indicating the adjustment range of said adjustment
means;

C) a memory for\storing plural positions on said
gscale and adjustment positions of said adjustment means
corresponding to said plural positions;

D) detecting means for detecting the position of the
gazing point of the operator in éaid monitor image area;

E) setting means adapted, when é position of the
gazing point fixed on said scale for at least a predetermined
time is detected according to the output of said detecting
means, to read one of said adjustment positions from said memory
corresponding to said position of the gazing point and to set
thus read position as an operating positioﬁ; and

F) control means for moving the adjustment position
of said adjustment means to the operating position set by said
setting means with a pmedeﬁermined speed, and, even if the
output of said detecting means is varied duriﬁg the adjusting
operation of said adjustment means, continuing the operation of

said adjustment means to said operating position.
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to’continue the operation of said adjustnent neans to the cur grepi,OPRERYISMGET
position if the watch is less than said predeterm ned tine. |
according to claim 24, wherein said control neans is adapted
said operating position and the current3§osition of said adj :
on said scale. TH' S HAS BEEN This™ Sheet Has Been Repl aced 34 F
control neans for noving the adjustnent position of said adjustnent neans
to the target posiZd on Betddwicai dcterdthgsetd i ejadmarz3 wi whexein said
predet ermi ned speed, and, even in case the output of said viewpoint 5

det ect | ngrangaresl imeans il alaptrRA+ hin ereschie Pukknl aflj tRtderietaebhey
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to renew said operating position if another position on the

scale is watched anew for at least said predetermined time, and
to continue the operation of said adjustment means to the
current operating position if the watch is less than said

predetermined time.

25. A device according to c¢laim 24, wherein said
control means is adapted to display said operating position and

the current position of said adjustment means on said scale.
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24. An adjustnent devi ce accordlng to cla|n123 10 wherein said control
means is adapted, in case the output of said viewpoint detecting neans is
var4 ed ‘during the novenent of said adjustnent neans, tor :
position if another position on the ind mark is matched mEWLKOEMENHSHEﬁT
sai d predeterm ned 15 time, and to ¢ i nue the novenent of sa‘ggqu
an.....

adj ust nent neans to the cur hGE e pEvIcEe Vet bates:.l.e
said predeterm ned tine. 25 r di ng=to=eFarmr24——20
wherein said control nmeans is adapted to display said target position and .

the current posihbsoRaeir T¥ GdigiddRyyugEans on said index mark

An image pickup device displays, on a finder image

area, an index mark indicating the wide angle side and
the telephoto side of the zooming operations, an index
5 mark indicating_the zoom-angle setting range in
combination with the corresponding focal lengths, and
an index mark indicating the current set position.
When the photographer watches a desired position of the
index mark, the viewpoint is detected by the viewpoint
10 detecting device and the zooming operation is
automatically conducted to the focal length

corresponding to the viewpoint.



