- REPLACEMENT SHEET- El ectroni;c Equi prent Usi ng Vi ewpoi nt Det ect or BACK ND
OF THE INVENTION Field of the Invention The present inventi rgb EES an
el ectronic equipment for controlling a function by using vi§€80|n$
det ect or. R?latpq,Backgnounﬂ Art Recent a@gancenent in an i ngge handiing -
field including a video equi pnment such as a Vvideo canera ianFﬁEF% F%&%@ BEEN
inprovenents of operability by using an i nage have been made |l n_commr o= _ .
various types of :equipnments. Operation and control using a viewpoint input
hs erfecged to performa function corresponding to an index which is
i spl ayed on a di splay. Miened : ' nual
keyi ng. Such input %%%ﬁ?gﬁgﬁﬂﬁ t é’ |epr?%?i?gﬁg?ﬁééﬁéggb%ﬁefgggz,946,%71-
and USP 4, 109, 145, in which when an operator views a mark or area displ ayed
on a display, a function corresponding to the mark is perforned.

BACKGROUND OF THE INVENTION

Field of the Invention

5 The present invention relates to an electronic
equipment for controlling a function by using viewpoint
detector.

Related Background Art

Recent advancement_in an image handling field
10 including a video equipment-such as a video camera is
rémarkable and improvements of operability by using an
image have been made in common to various types of
equioments. Operation and control using a viewpoint
input is effected to perform a fnnction_corresponding
15 to an index which is displayed on a display screen and
viewed by an operator without manually keying.

Such input means using the viewpoint is disclosed
in USP 4,946,271 and USP 4,109,145, in which when an
operator views a mark of_area diooiayed on a display, a

20 function corresponding to the mark is performed.

Howevor, in the prior art arrangement, when the
operator desifes to activate a function of a viewpoint
switch, the operator must continuously watch the index
for a while without moving the viewpoint off. Thus,

25 when an area in which the index is located is small,
the operator may feel fatigue.

If the area of index is expanded to avoid the

This Sheet Has Been Re[ilaced

AR




However, in the prior art arrangenent, when the operator desires to
activate a function of a viewpoint switch, the operator nust continuously
wat ch the index for a while w thout noving the viewpoint off. Thus, when an
area in which the index is located is small, the operator may feel fatigue.
If the area of index is expanded to avord2t ke -2- fatigue of the
operator caused by keeping to view the narrow area, the function of the

vi ewpoi nt switch nmay be activated against the operators's intent. If an

i ndex which operates as a function of the 5 vi ewpoi nt switch and an

I ndex whi ch does not operate as the function of the viewpoint sw tch

coexi st in a fiatdgue jaff the mpeprEer wa%mo?Ydh‘%ng\r'm\gPeVFﬁg 5"%’Pn

i ndi ces by one gl ance. The operator may i nadvertentl '
t he Viempgintqg%qgﬂ1qﬁﬁp€”;ﬁg function of the vfewpgixgtgaiggﬁ h%%ﬁx of

be activated against the operators's intent.
1f an index which operates as a function of the
5 viewpoint switch and an index which does not operate as
the function of the viewpoint switch coexist in a
finder field, the operator cannot discriminate the both
indices by one glance. The operator may inadvertently
watch the index of the viewpoint switch and an

i0 unintended function may be performed.

SUMMARY OF THE INVENTION

It is a first object of tﬁe present invention to
reduce the fatigue of the operator when he/she

15 activétes the function of the viewpoint switch and also

. reduce a malfunction of the viewpoint switch.

It is a second object of the present invention to
permit the operator to readily discriminate an index of
the viéﬁboint switch and other index.

20 In order to achieve the above objects, in
accordance with the present invention, there is
provided an electronic equipment having a viewpoint
switch for activating a function represented by one of
a plurality of indices representing different functions

25 . displayed on a monitor screen when said one index is
watched by an operator for a predetermined time périod;

and area modification means for moving a border line of



10 uni ntended function may be performed. SUMVARY OF THE INVENTION It is
a first object of the present invention to reduce the fatigue of the
oper at or when he/she 15 activates the function.of the viewoint switch
and al so reduce a mal function of the viewpoint switch. It is a second

obj ect of the present invention to perni-t 3t ke operator to readily

di scrimnate an index of the viewpoint switch and ot her index. 20

I'n order to achieve the above objects, in accordance with the present

i nvention, there is provided an el ectronic equi pnent havi ng a vi ewpoi nt
switch for activating a function represented by one of a plurality of

i ndi ces repr esamta¥ep dfynctioningnasi spidoyiewbgilng syddFchh meanHhiBr
screen when said one index is watched bgfan oggrator for a predeterniPed

time period; dfRe aftndeposereshi be AcdhsfeEeRfpPPAGtioRAFR (FHREDO

witching the index by the operator changes.
In accordance with a preferred embodiment of the
5 present invention, there is provided an electronic
equipment comprising; a viewpoint switch for activating
a function represented by an index displayed'on a
monitor screen when the index is watched by an operator
for a predetermined time period; viewpoint detection

10 means for detecting a viewpoint position of the
operator on the finder screen; discrimination means for
determining whether the viewpoint detected by said
viewpoint detection means is present in an area
functioning as the viewpoint switch for the

15 'predeterminedetime period or not; and area modification
means for moving a border line of the area functioning
as the viewpoint switch to-a different position in
accordance with the determination by said
discrimination means. _

20 In accordance with a preferred embodiment of the_
present invention, there is provided an electronic
equipment including display state control means for
displaying the indices functioning as the viewpoint
switch and the indices not functioning as the viewpoint

25 switch, of a plurality of indices displayed on the
monitor screen in different colors from each other.

In accordance with a preferred embodiment of the



- -3- an area functioning as said viewpoint switch neans on the finder screen
to a different position as a state of witching the index by the operator
changes. I n accordance with a preferred enbodi nent of the 5 pr esent

i nvention, there is provided an el ectronic equi pnent conprising, a

vi ewpoi nt switch for activating a functiendrepresented by an index

di spl ayed on a nonitor screen when the index is watched by an operator for
a predetermned tine period; viewpoint detection 10 means for detecting
a viewpoi nt position of the operator on the finder screen; discrimnation
means for determ ni ng whether the viewoint detected by said viewpoint

det ecti on rreanErP§eBge§§N?—nrtﬁ% Fhere di RV idedsanhelecERPBift switch
for the 15 predetermned_tinme period or not; and area nodification neans
for noving a bBAH&PMERkeipClUddng: & VLRTRINF iPRETPheuBiEupoi nt switch to

: i iti in r dan ifh th rm nati on i
_ giggi{ﬁ{ﬁgtiggghéh%gsingéc%geg%agiemdétécéiéknééansa%og dgxeg%igg a

viewpoint on a screen; viewpoint switch means for
5 activating a function when said viewpoint detection
means detects the watching of a predetermined area on
the screen for a predetermined time period; and control
means for changing a border line of the predetermined
area between the activation state and the deactivation
10 state of said viewpoint switch means. |
In accordance with a preferred embodiment of the
présent invention, .there is provided a viewpoint
control unit wherein said detection means turns on said
viewpoint switch meéns'when the viewpoint is sampled at
‘15 a predetermined period and the predetermined area is
watched continuously a predetermined number of times.
In accordance with a preferred embodiment of the
present invention there is provided a viewpoint control
unit wherein said viewpoint switch means changes the
20 display of the predetermined area between the on state
and the off state.
It is a third object of the present invention to
improve an operability of a video camera.
In order to achieve the above object, in
25 aﬁcordance with.a preferred embodiment of the present
invention, the function of the viewpoint switch is a

zooming function.



20 In accordance with a preferred enbodi nent of the present
invention, there is provided an electronic equi pnent including display
state control neans for displaying the indices functioning as the viewpoint

switch and the indices not functioning as the viewpoint 25 switch, of a
plurality of indices displayed on the mengter screen in different colors
fromeach other. In accordance with a preferred enbodi nent of the -4-

present invention, there is provided an el ectronic equi pnent including a
vi ewpoi nt control unit conprising: viewooint detection neans for detecting
a viewpoint on a screen; viewpoint switch nmeans for 5 activating a
functi on when sai d In agsendanas stithore ereferted cesbedimaptcRtngher a
predeterm ned area on the screen for a predetermned tine period, .and
control neansPrEseRtadgvieRtianyr dde furchionr ef pEhgeviekpRint switch

is a fading function.
It is a fourth object of the present invention to
5 provide an error-free on/off operation of the viewpoint
switch.:

In order to achieve the above object, in
accordance with a preferred embodiment of the present
invention, there is provided a viewpoint control unit

10 comprising: viewpoint detection means for detecting a
viewpoint on a screen; and viewpoint switch means for
performing a predetermined function when said viewpoint
detection means detects the watching of a predetermined
area oh the screen for a first time period and stopping

15 the execution of the function when said viewpoint
detection means detects the watching of the
predetermined area for a second time period different
from the first time period.

In accordance with a préferred embodiment of the

20 present invention, the viewpoint detection means turns
on said viewpoint switch means when.the viewpoint is
sampled at a predetermined period and the predetermined
area is watched continuously a predetermined number of
times.

25 In accordance with a.preferred'embodiment of the
présent invention, the first time period is set longer

than the second time period.



area between the activation state and the deactivation 10 state of said
vi ewpoi nt switch neans. In accordance with a preferred enbodi nent of the
present invention, there is provided a viewpoint control unit wherein said
detection nmeans turns on said viewpoint switch nmeans when the viewpoint is
sanpl ed at 15 a predeterm ned period'aﬁd‘the predeterm ned area is

wat ched conti nuously a predeterm ned nunber of tinmes. In accordance with a
preferred enbodi nent of the present invention there is provided a vi ewpoint
control unit wherein said viewpoint switch neans changes the 20 di spl ay

of the predetermn area,hetween the. on state and the off state. It is a
third object of thé%gﬁgséjrl]p%c\r?\%’erﬂr}%nf%ao%‘#r?psf o‘?/fa‘ %he 0%%‘%’1 i ty of a video

canmera. In or i AAN LAY %Eygga ] | 11 rdance with a
preferred errbggi{"rar%%tl%glf lwtqhg' y%gs ti rﬁnﬁ%‘l}l,ﬁﬁﬁ un%v?fxg of the
vi ewpoi nt swW §g8cr ptieR0 I EHd dd A Fication and the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1A and 1B illustrate a principle of
viewpoint detection,
Figs. 2A and 2B illustrate a principle of
10 viewpoint detection,
Fig. 3 shows a block diagram of an elemental
feature of the present invention, |
Fig. 4 shows an example of display of a finder
screen of a video camera in one embodiment'of the
15 present invenfion,
Fig. 5 shows a general configuration of the wvideo
camera in the embodiment,
Fig. 6 is comprised of Figs. 6A and 6B showing
flow charts of an operation of system control means of
20 the video camera of the embodiment,
fig. 7 shows a general configuration of a wvideo
camera, |
Fig. 8 shows an example of display of a finder
screen of the video camera,
25 Fig. 9 shows a flow chart of an operation of
system control means of the video caméré,

Fig. 10 shows a block;diagram of a general



-5- In accordance with a preferred enbodi nent of the present invention, the
function of the viewpoint switch is a fading function. It is a fourth

obj ect of the present invention to 5 provide an error-free on/off
operation of the viewpoint switch. In order to achieve the above object, in
accordance wth a preferred enbodi nent ef 7t ke present invention, there is
provi ded a viewpoint control unit 10 conprising: viewpoint detection
nmeans for detecting a viewpoint on a screen; and viewpoi nt switch neans for
perform ng a predeterm ned function when said viewpoi nt detection nmeans
detects the watching of a predetermined area on the screen for_a first tinme
period and st eppifiigguration hef execideoncanerfe ifyActhdddveBPaSHliment ewpoi nt
detection neans detects the watching of the predeterm ned area for a second
time period digf dthetpresent invention,

Fig. 11 shows a block diagraﬁ of a configuration
of the'video camera in the third embodiment,
5 Fig. 12 shows an example of display of a finder
screen,
Fig. 13 shows a flow chart of a procedure of a
system control circuit, and
Fig. 14 shows a flow chart of procedure of a

10 system control circuit.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to the accompanying drawihgs,
embodiments of the electronic equipment having the

15 .viewpoint detector in accordance with the present
invention are explained.
First, a principle of the viewpoint detector is
explained.'
A so-called viewpoint-input.fu;;tion in which an
20 indices representing varipus types of functions such as
zooming and fading are displayed on a finder screen of
a video camera and one of the indices is selected by a
viewpdint to command has been proposed. A principle of
the viewpoint input function is explained below.
25 Fig. 1A illustrates a principle of a viewpoint
detection method and shows a top view of viewpoint

detection means for realizing a viewpoint function and



fromthe first time period. In accordance with a preferred enbodi nent of
the 20 present invention, the viewpoint detection neans turns on said
vi ewpoi nt switch neans when the viewpoint is sanpled at a predeterm ned
peri od and the predeterm ned area i s watched continuously a predeterm ned

nunber of tinmes. 25 I n accordance &ith a preferred enbodi nent of
the present invention, the first tine period is set |onger than the second
time period. ~-6- Other objects and features of the present invention

w Il be apparent fromthe follow ng description of the specification and

the accompanyi g drayeggs. §,8R0 5 DFSCRAY. O O JIE, CRANNGS: . o

the viewpoint detection method and shows a side
elevational view of the viewpoint detection means:and
the eyeball.

5 In Figs. 1A and 1B, numerals 806a and 806b denote
light sources such as light emitting diodes (IRED)
which emit infrared rays not wvisible by a viewer. As
shown in Fig. 1A, the light sources 8d6a and 806b are
arranged substantially symmetrically in an x-axis

10 direction (horizontal direction) with respect to an
optical axis of a focusing lens 8ll1. As shown in Fig.
1B, the light sources 806a and 806b are arranged
slightly below the optical axis in a y-axis direction
(vertical direction).

15 The light sources 806a and 806b scatteriy
illuminate the eyeball of the viewef under such an
arrangement. Portions of the illumination lights
emitted frém the light sources 806a and 806b and
reflected by the eyeball are focused by the focusing

20 lens 811 and focused on an image sensor (photo—electric
converter) 812.

Fig. 2A schematically shows an image of the
eyeball 808 projected to the image sensor 812 and Fig.
2B shows a distribution of output intensity of the

25 image sensor 812. _ | |

Referring to Fige..lA and 1B and Figs. 2A and 2B,

a detection method for the viewpoint is explained.



Figs. 1A and 1B illustrate a principle of viewpoint detection, Figs. 2A and
2B illustrate a principle of 10 vi ewpoi nt detection, Fig. 3 shows a

bl ock di agram of an el enental feature of the present invention, Fig. 4
shows an exanple of display of a finder screen of a video canera in one
enbodi nent of the 15 present invention9 Hg. 5 shows a genera
configuration of the video canera in the enbodinent, Fig. 6 is conprised of
Figs. 6A and 6B showi ng flow charts of an operation of system control neans
of 20 the video canera of the enbodinent, Fig. 7 shows a general

conty guration of e 1o, SAELS: pELds Endla"n2B Sl 2l daRlRY O 2,
an operation of; Syster coRLEQy . ™ANS 1 Rk L0845 b3 TR £rom the
light source 806b illuminates a horny coat 810 of the
eyeball 808. A horny coat reflected image (virtual
5 image) d formed by the infrared ray reflected by the
surface of the horny coat 810 is focused by the
focusing lens 811 and focused at a position d' on the
image sensor 812.
Similarly, the infrared ray emitted from the light
10 source 806a illuminates the horny coat 810 of the
eyeball 808. A horny coat reflected image (virtual
image) e formed by the infrared ray reflected by the
sﬁrface of the horny coat 810 is focused by the
focusing lens'811 and focused at a position e' on the.
15 image sehsqr 812.
Light beams from ends a and b of an iris 804 are
projected to positions a' and b' on the image sensor
812 through the focusing lens 811 and the images of the
ends a and b of the iris are focused at those position.
20 For the convenience of description, x coofdinates of
the ends a and b of the iris 804 are represented by xa
and xb, and x coordinates of the horny coat reflected
images 4 and e are represented by xd and xe.
When the images of the ends a and b of the iris
25 804 and the horny coat reflected images d and e are
focused on the image sensor 812, the image sensor 812

produces an output as shown in Fig. 2B. In Fig. 2B,



Fig. 10 shows a bl ock di agram of a general -7- configuration of a video
canera in a third enbodi nent of the present invention, Fig. 11 shows a
bl ock di agram of a configuration of the video canmera in the third

enbodi nent, 5 Fig. 12 shows an exanple of display of a finder
screen, Fig. 13 shows a flow chart of a-prigcedure of a system contr ol
circuit, and Fig. 14 shows a flow chart of procedure of a 10 system

control circuit. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Referring to the acconpanyi ng draw ngs, enbodi nents of the electronic
equi prent having the 15 - viewpoint detector in accordance with the
present invent kel and k| sepaesent the x coordinates of the

positions a' and b' at which the images of the ends a
ana b of the iris 804 shown in Fig. 2A aré focused on
the image sensor 812, and xd' and xe' represent the x

5 . coordinates of the focusing positions 4' and e' of the
horny coat reflected images d and e on the image sensor
812.

When a rotation angle 6x of the eyeball 808 to the

optical axis of the focusing lens 811 is small, the x
10 coordinates xa and 'xb of the ends a and b of the iris
804 may be determined at many points on the image
sensor as shown by X in fig. 2A. By using a number of
x coordinates xa and xb, xc which is an x coordinate of
a center c of pupil is calculated by a least square
15 method.

On the other hand, éssuming X0 is an x coordinate
of a center o if curvature of the horny coat 810, from
the_horizohtal rotation angle 6x relative to the
optical axis of the eyeball 808, |

20 oc*sin®x=xc-xo (1)
is derived, where oc représents a distance between the
center o of curvature énd the center ¢ of pupil.

The coordinate xo is determined by taking into
consideration of a predetermined x axis correction

25‘ value 6x relative to an x coordinate xk of a center
point k between the:hbrny_coat reflected image 4 and

the horny coat reflected image e;



First, a principle of the viewpoint detector is explained. A so-called
vi ewpoi nt i nput function in which an 20 I ndi ces representing various
types of functions such as zooning and fading are displayed on a finder
screen of a video canera and one of the_iggdices i's selected by a viewoint
to command has been proposed. A principle of the viewpoint input function

I s expl ai ned bel ow. 25 Fig. 1Aillustrates a principle of a

vi ewpoi nt detection nmethod and shows a top view of viewpoint detection
means for realizing a viewpoint function and . -8- an eyeball. Fig. 1B
also illustrates a gk+(gdpke)p2 the viewpoint detection method and shows a
side elevational view of the viewpoint detection neans and the eyeball. 5
In Figs. 1A and 1B, xo+#(®déke)BsRé&xand 806b denote (2)

where the correction value 6x may be determined
geometrically from the arrangement of the apparatus and
5 the distance between the apparatus and the eyeball but
the description of the calculation method is omitted.
The formula (1) is substituted for the formula (2)
to determine the rotation angle 6x relative to the
optical axis of the eyeball 808;
10 ox=sin![ [xc-{(xd+xe)/2+6x}]/oc] (3)
In order to determine coordinates of
characteristic points projected on the image sensor
812, dashes (') are addéd to the x coordinates of the
characteristic points in the formula (3) to create a
15 formula (4):;
ex=sin![[xc'-{(xd'+xe"')/2+6x"'}]/oc/B] (4)
where B represents a magnification factor determined by
a distance. sze between the focusing lens 811 and the
eyeball 808 and it may actually be determined as a
20 function of a distance Ikd'—xe'l between the horny coat
reflected images da and e.
A verticél plane shown in Fig. 1B is now
- considered. The horny coat reflected images formed by
the two light sources 806a and 806b are formed at the
25 same position. The horny coat reflected images are
designated by i and a Y coordinate thereof is

represented by yi. A method for calculating the



| i ght sources such as light emtting diodes (IRED) which emt infrared rays
not visible by a viewer. As shown in Fig. 1A the |light sources 806a and
806b are arranged substantially symetrically in an x-axis 10 di rection
(horizontal direction) with respect to an optical axis of a focusing | ens
811. As shown in Fig. 1B, the light sourcd£ 806a and 806b are arranged
slightly below the optical axis in a y-axis direction (vertical direction).
15 The |ight sources 806a and 806b scatterly illum nate the eyebal
of the viewer under such an arrangenent. Portions of the illum nation
lights emtted fromthe Iight sources 806a and 806b and refl|ected by the
eyebal | are foEQ§a8ipp BRIlLOOYsTRfHIve Y 1aPEirrt R¥L8d°6nthR i mage

of ‘the cycbal | SYEBapRoREt 18 SRLIIENCHdYs AASTCHIRL oo PhYt Botohbfe
di St ribution OLog:lil.tzgg%aE.mb?.g%iet %u%f ‘t:tt'lhee 305rmulai\ W)e fg”&f{gﬁ'}fy
different. -
5 Assuming that the y coordinate of the center o of
curvature of the horny coat 810 is represented by yo,

yo=yi+8y (5)
wheré the y axis correction value 8y may be determined
geometrically from the arrangement of the apparatus and

10 the distance to the eyeball and the description of the
calculation method is omitfed;

The vertical rotation angle 6y relative to the
optical axis of the eyeball 808 is determined by using
the formula (1) having converted for the y coordinate

15 and the formula (3); _

ey=sin™[{yc'-(yi'+6y')}/oc/p] (6)

Position coqrdinates (xn, yn) on the horizontal
plane on the finder screen of the video camera are
given by; N

20 - xn=m*sin [ {xc'-(xd'+xe')/2-6x"'}/0c/B] (7)
' on the vertical plane;

yn=m*sin™[{yc'-(xi'+8y')}/oc/p] (8)

As shown in Figs. 2A and 2B, the edge of the pupil
'is detected by utilizing a rise of an output waveform

25 - at the position xb' of the image sensor 812 and a fall
at the position xa'. The coordinates of the horny coat

reflected images 4 and e are determined by utilizing



Referring to Figs. | A and 1B and Figs. 2A and 2B, a detection nethod for
the viewpoint is explained. -9- A horizontal plane shown in Figs. 1A and
1B is first considered. An infrared ray emtted fromthe |ight source 806b
illum nates a horny coat 810 of the eyeball 808. A horny coat reflected

I mage (virtual 5 image) d formed by thd3mfrared ray reflected by the
surface of the horny coat 810 is focused by the focusing |lens 811 and
focused at a position d° on the imge sensor 812. Simlarly, the infrared
ray emitted fromthe light 10 source 806a illum nates the horny coat 810
of the eyebal

of the evebal | B0%, AIE 8O Ged e L hatARL gnge) o fored
focused by the tgggg&gg Egn%e%ecta%q focused at a position e on the
In order to clarify the features of the present
invention, a viewpbint switch designed prior to the
5 present invention fo: selecting functions such as
zooming and fading of the video camera is explained.
Fig. 7 shows a schematic configuration of a video
camera having a view switch function.
The video camera shown in Fig. 7 comprises a lens
10 system 301 having a zoom lens for taking an object, a
finder 503 for viewing the object taken by the lens
system 301 through a finder screen 502, an eye lens 304
arranged in front of the finder 503, viewpoint
detection means 306 fbr detecting a viewpoint 305 of an
15 operator, a display circuit 307 for displayihg
information required by the operator to a finder screen
502, system control means 508 for controlling
respective units of the video camera, and a memory 509
for storing coordinates oé-lndices of the viewpoint
20 switch on the finder screen 502. |
The information displayed on the finder screen 502
- may include an AF frame.representing a general focus
area, indices of the viewpoint switch and other
information necessary to the operator such as a tape
25 count and a photographing mode.

The viewpoint detection means 306 comprises an

infrared ray emitting diode 360, a dichroic mirror 361



15 | mage sensor 812. Light beans fromends a and b of an iris 804 are
projected to positions a' and b' on the inmage sensor 812 through the
focusing lens 811 and the images of the ends a and b of the iris are
focused at those position. 20 For the conveni ence of description, X
coordi nates of the ends a and b of the i+i54804 are represented by xa and
xb, and x coordinates of the horny coat reflected imges d and e are
represented by xd and xe. Wen the images of the ends a and b of the iris
25 804 and the horny coat reflected inages d and e are focused on the

| mage sensor 812, the inmage sensor 812 produces an output as shown in Fig.
2B. In Fig. 2Bwhich passegza wheikle rayrandnrefheck avoinfmares afaxthe
positions a' and b' at which the inages of the ends a and b of the iris 804
shown in Fig. A fousing keng 362 for focusing the infrared ray

reflected by the dichroic mirror 361, a photo-electric
converter 363 for converting the infrared ray focused
5 by the focﬁsing lens 362 to an electrical signal, and a
viewpoint detection circuit 364 for determining a
viewpoint of the operator on the finder screen 502.
Since the dichroic mirror 361 passes the visible
ray, the operator can observe the finder screen 502
10 through the eye lens 304. Since the dichroic mirror
361 reflects the infrared ray, it reflects a reflected
image of the eye 305 by the infrared ray irradiated
from the infrared ray emitting diode 360. The
reflected light by the dichroic mirror 361 is focused
15 by the focusing lens 362 and focused on the photo-
electric converter 363.
The viewpoint detection circuit 364 determines the
viewpoint of the operator on the finder screen 502
based on ;he image of the eye of the operator on the
20 photo-electric converter 363 in accordance with the
_principle described above énd an algorithm disclosed in
Japanese Laid-Open Patent Application Nos. 1-241511 and
2-32312.
Fig. 8 shows an example of display of the finder
25 cheen 502. As seen from Fig. 8, menu comprising
indices representing different operational functions

indicated by alphabetic characters W, T and F is



t he i mage sensor 812, and xd' and xe' represent the x 5 coor di nat es of
the focusing positions d° and e of the horny coat reflected inages d and e
on the imge sensor 812. Wen a rotation angle [err]x the eyeball 808 to
the optical axis of the focusing | ens 8111§s_snall,_the x 10 coor di nat es
xa and xb of the ends a and b of the iris™804 may be determ ned at nmany
points on the image sensor as shown by X in fig. 2A. By using a nunber of X
coordi nates xa and xb, xc which is an x coordinate of a center c¢ of pupi

is calculated by a | east square 15 met hod. On the other hand, assum ng

X0 is an X coqifippife@f oR €RA! £inlek! seweval oz .0f the horny coat 810,
fromthe horizontal rotation angle [err]x relative to the optical axis of

the eyebal | 808, 20The index[W'tépresents a zooming function (d9wasd
derived, where oc represents a distance between the center o of curvature
and the centerwidefapgpe] . ifhénderr @i represents cetzoomirgyl fyndtdomg i nto
| toward telescopic and an index F represents a fading
5 fﬁnction. When the operator views one of those
indices, the viewpoint is detected by the viewpoint
detection means and the corresponding function is
performed by the system control means 508. Numeral 602
at a right bottom is not an index of the viewpoint
10 switch but it represents data.

A group of coordinates in a predetermined range
including the indices W, T and D of the viewpoint
switch are stored in memory areas 509a, 509b and 509c
of a memory 509, respectively. The group of

15 coordinates includes all of coordinates of ranges 60la,
601b and 60l1c encircled by broken lines including the
indices W, T and F. The group of coordinates of the
range including the index W of the wide angle funétion
is represented by a, the group of coordinates of the

20 range inciuding the ihdex T of the telescopic function
is represented by B, and the group of coordinates of
the range including the index F of the fading function
is represented by Y.

Referring to a flow chart shown in Fig. 9, an

25 operation of the system control means 508 is explained.

In a step P101l, when the video camera is powered

on, variable 1, m and n are reset to O in a step P102



consideration of a predetermned x axis correction 25 val ue [err]x
relative to an x coordinate xk of a center point k between the horny coat

reflected inage d and the horny coat reflected i mage e; [err] [err]
(2) where the correction value 8x may be Qgternined geonetrically fromthe
arrangenment of the apparatus and 5 t Re~di St ance between the apparat us

and the eyeball but the description of the calculation nmethod is omtted.
The forrmula (1) is substituted for the formula (2) to determ ne the
rotation angle [err]x relative to the optical .axis of the eyeball 808; 10

[err] so, tnéf)chd SLAEELA de! U gggh%gg»gj@aeiss Yo ghpracteristic

poi nts projected on the rnage sensor 8 re a to the x
coordinates of the qhe variables 1, m and n represent counts of the

number of times of coincidence of the coordinate of the
viewpoint of the operator with any one of the group of

5 coordinates a, any one of the grbup of coordinates B,
and any one of the group of coordinates vy,
respectively.

The system control means 508 continuously receives
the coordinate information of the viewpoint on the

10 finder screen 502 of the operator while the operator
watches the finder screen 502 and the viewpoint is.
normally detected. It is now assumed that the operator
views the index W of the wide angle function.

In a step P103, the viewpoint of the operator is

15 detected. When it is determined that the coordinate of
the detected viewpoint essentially coincides with one
of the group of coordinates a by a process in steps
P144 and P145, the system controller 508 stops the
operation of other function than the wide. angle

20 function in a step P136 and resets the variables m and
n to O in a step P105.

In a step P106, whether a count represented by the
variable 1 is larger than a predetermined number of
times (for example, 5 times) or not is determined, and

25 if it is less than 5 times, the variable is incremented
by one in a step P108. Whether the count of the

variable 1 is larger than 5 times or not is again



characteristic points in the fornula (3) to create a 15 formula (4);

[err] (4) where [err] represents a magnification factor determ ned by a
di stance. sze between the focusing |l ens 811 and the eyeball 808 and it may
actually be determned as a 20 function of a distance [err] between the

horny coat reflected i nages da and e. A-veptical plane shown in Fig. 1B is
now consi dered. The horny coat.reflected i mages fornmed by the two |ight

sources 806a and 806b are fornmed at the 25 same position. The horny
coat reflected inmages are designated by i and a y coordinate thereof is
represented by yi. A method for calculating the - 12 - rotation angle

[err]y rel ati\ietermimedptand| 16xLit &8 iaes@:@m 5 gdges; ShstiRFRcessy

identical to that for the
returns to P103 and the system control means 508 again

receives the coordinate information of the viewpoint
from the viewpoint detection means 306.

5 If the content of the &afiable 1l is no smaller
than 5 times in the decision of the step P105 or P109,
the zoom lens of the lens system 301 is driven toward
the wide angle in a step P11l to perform the zooming
function. Then, the process returns to the_step P103

10 to receive the coordinate information of the viewpoint
from the viewpoint detection means 306.
| On the other hand, when the operator watches the
index T of fhe telescopic function or the index F of
the fading function, the operation is essentially
15 identical to that described above. For example, when
it is determined in the steps P144 and P145 that the
coordinate of the viewpoint of the operator detected in
the step P103 essentially-coincides with one of the |
group of coordinates B, the system control means 508
20 stops the operation of other fpnction than the
telescopic fﬁnction in the step P137 and resets the
variable 1 and n to. 0 in the step P113. If it is
deterﬁined that the content of the variable m is no
smaller than 5 in the step P114 to P117, the telescopic
25 functiop is performed in a step P119.
When it is determined that the coordinate of the

viewpoint of the operator detected in the step P103



hori zontal plane but the formula (2) is slightly different. 5
Assum ng that the y coordinate of the center o of curvature of the horny
"~ coat 810 is represented by yo, yo=yi +6y .
(5) where the y axis correction value [ernlgy may be determ ned
geonetrically fromthe arrangenent of the apparatus and 10 t he di stance
to the eyeball and the description of the calculation nethod is omtted.
The vertical rotation angle [err]y relative to the optical axis of the
eyeball 808 is determ ned by using the formula (1) having converted for the
y coordi nat e lessenticlilye doarrasdponds ;td @nd of the group of
(6) Position coordinates (xn, yn) on the horizontal plane on the finder
screen of the wodedinatesa yaris diheersteps F044 and Pl4h, |the system
(7) on the vertical plane; [err] (8) .
control means 508 stops the operation of other function
than the fading function in a step P121 and resets the
5 variables 1 and m to O in steps P121. When it is
determined that the content of the variable n is no
smaller than 5 in the steps P122 to P125, the fading
function is function is performed in a step P127.

If it is determined that the coordinate of the

10 viewpoint of the operator detected in the step P103
does not coincide with any one of the groups of
coordinates a, B and y in the step P144, the system
control means 508 stops the operations of all of the
wide angle function, the telescopic function and the

15 fading function in the step P139 and resets the
variables 1, m and-n to O in the step P128. -

In this manner, even if the coordinate of the
viewpoint of the operator coincides with one of the
group of coordinates a, the variable 1 is reset to O in

20 any of the steps P113, P121 and P128 if the viewpoint
move off the range of the group a of coordinates even
once before the number of times of coincidence reaches
5 times.

In the above arrangement, if the operator desires

25 to activate the function of the viéwpoint switch, the

operator must continuously watch the index for a while

without moving the viewpoint off the index. Thus, if



As shown in Figs. 2A and 2B, the edge of the pupil is detected by utilizing

a rise of an output waveform 25 at the position xb' of the inmage sensor
812 ‘and a fall at the position xa'. The coordi nates of the horny coat
reflected images d and e are determ ned by utilizing - 13 - sharp rises

(xe' and xd'). In this manner, the viewpoillg 4s detected. In order to
clarify the features of the present invention, a viewpoint switch designed
prior to the 5 present invention for selecting functions such as zooni ng
and fading of the video canera is explained. Fig. 7 shows a schematic
configuration of a video canera having a view swtch function. The video
camer a shown i §hei gangecdmpmihdeh Fheenndex liegsienssadllhatheg a zoom | ens

for taking an object, a finder 503 for viewi ng the object taken by the |ens
operator feels fatigue. :

If the range of the index is expanded to reduce
the fatigue of the operator caused by continuously
5 watching the narrow range, the function of the
viewpoint switch may be activated against the intent of
the operator.
Further when an index which operates as the
function of the viewpoint switch and an index which
10 does not operate as the function of the viewpoint
switch coexist in the finder screen, the operator
frequently caﬁnot discriminate the both indices by one
glance. Thus, the operator may inadvertently watch the
index of the viewpoint switch and the function not
15 intended by the operator may be performed.
The present invention solves the above problems by
the following configuration.
Fig. 3 shows an elemental feature of the video
camera having the'viewpoiné-switqh in accordance with
20 at first embodiment of the present invention. In Fig.
3, numeral 1 denotes a viewpoint switch. When the
operator watches one of a plurality of indices
displayed on a finder screen 302 for a predetermined
time, a function representéd by that index is
25 éerformed.
Numeral 4 denotes_display status control méans,

It controls to display indices which function as the



system 301 through a finder screen 502, an eye |lens 304 arranged in front
of the finder 503, viewpoint detection neans 306 for detecting a viewpoint
305 of an 15 operator, a display circuit 307 for displaying information
required by the operator to a finder screen 502, system control neans 508
for controlling respective units of t he~vfBed canera, and a nenory 509 for
storing coordi nates of indices of the viewoint 20 switch on the finder
screen 502. The information displayed on the finder screen 502 may include
an AF frame representing a general focus area, indices of the viewoint

o o LA OS8RSR XohtcHl MIERCH IR PIATESZ0,
an infrared rayngm,ibipg1Ht0dG186R 12 dieClr ghar-Tni%Y o¥indiced? -
displayed on the finder screen 302 in different colors
from each other. Namely, control information for
5 pérforming fhe above control is sent from the display
status_cohtrol means 4 to a display circuit 307 and the
indices are displayed on the finder screen 302.
Since the indices which function as the viewpoint
switch 1 and other indices, of the plurality of indices
10 displayed on the finder screen 302 are displayed by
different colors from each other, the indices which
function as the viewpoint switch 1 and other indices
can be readily discriminated.
Numeral 306 denotes viewpoint detection means
lS which detects the position of the viewpoint of the
operator on the finder screen 302. Numeral 309 denotes
a first memory which stores a first relatively narrow
area of a gfoup of coordinates which are in a range
functioning as the viewpoint switch 1 and which are set
20 when the operétor does not watch the index. Numeral
310 denotes a second memory which stores a second area
of group of coordinates,.lafger than the first area,
which are set when the operator watches the index for
thé predetermined time.
25 Numeral 2 denotes discrimination means which
determines whether the viewpoint of the operator

detected by the viewpoint detection means 306 is



whi ch passes a visible ray and reflect an infrared ray, a focusing |l ens 362
for focusing the infrared ray reflected by the dichroic mrror 361, a .
phot o-el ectric converter 363 for converting the infrared ray focused 5

by the focusing lens 362 to an electrical signal, and.a vi ewpoint detection
circuit 364 for determining a viewpoi nt—ogithe operator on the finder
screen 502. Since the dichroic mrror 361 passes the visible ray, the
operat or can observe the finder screen 502 10 t hrough the eye | ens 304.
Since the dichroic mirror 361 reflects the infrared ray, it reflects a
reflected i nage of the eye 305 by the infrared ray irradiated fromthe
infrared ray qmedsemy ih ochee 3ofea Thenctiopingdaki ghe kniewipeiditc ewoltchri rror
361 is focused 15 by the focusing | ens 362 and focused on the photo-

el ectric convértfar 338 prredetenpined timecoronotirciiumezed dedenates t he
vi ewpoi nt of the operator on the finder screen 502 based on the inmage of
the eye of tha@rgRemadiiigatirn Jpeans pWhiebcmeves Eheod¥eat er 363 in

accordance with the . . . .
functioning as the viewpoint switch 1 between the first

5 area and the second area in accordance with the
decision by the discrimination means 2.

For example, when the viewpoint of the operator on
the finder screen 302 enters the first area while the
operator does not yet watch the index, the area

10 modification means 3 expands the area functioning as
the.viewpoint switch from the first area to the second
area by using the coordinate information stored in the
second memory 310.

When the viewpoint of the operator.on the finder

15 screen moves off the second area while the operator is
watéhing the index, the area modification means 3
returns the area functioning as the viewpoint switch
from the sécond area to the first area by using the
coordinate-information stored in the first memory 309.

20 : When the operator intends to activate the
viewpoint switch 1 by watching one of the indices, the
index may be watched exactly at the first time and
thereafter the area of the indices functioning as the
viewpoint switch 1 may be widely set. Thus, if the

25 viewpoint of the operator is within the wide area, the
function of the viewpoin;_sﬁifch 1 does not function

even if the viewpoint bf:the operator'deviates to some



princi pl e descri bed above and an al gorithm di scl osed in Japanese Lai d- Open
Pat ent Application Nos. 1-241511 and 2-32312. Fig. 8 shows an exanpl e of

di splay of the finder 25. screen 502. As seen fromFig. 8, nenu
conprising indices representing different operational functions indicated
by al phabetic characters W T and F is = 22 45 - displayed on the finder
screen 502. The index Wrepresents a zoom ng function toward wi de angle, in
index T represents a zoonm ng function toward tel escopic and an i ndex F
represents a fading 5 function. Wen the operator views one of those

i ndices, the viewpoint is detected by the viewpoint detection neans and the
correspondirm;?*#%h bn is perfornmed by the system control neans 508.

Numeral 602 at a righl ROLLPINT SoRPhof mbaAE  4%habEnkhGWP¥HY aisplay

status of the index in adcordance with the decision by
the discrimination means 2. For example, the index may

5 be blinked after the operator has watched the index and
before the function is performed. When the function is
actually being performed, the index may be inverted in'
intensity solthat the operator may identify the
operation status of the viewpoint switch 1 by one

10 glance.

A first embodiment of the video camera having the
viewpoint switch is now explained. A principle of the
viewpoint detection is identical to that explained in
Figs. 1A and 1B and Figs. 2A and 2B, and the |

15 explanation thereof is omitted.

Fig. 5 shows a block diagram of a configuration of
the video camera having the viewpoint switch function
in accordance with the present embodiment. in Fig. §5,
the elements having the same numeral numbers as those

20 of the prior art shown in Fig. 7 have the same
functions, and only different elements are explained.

In the video camera of the present embodiment
shown in Fig. 5, a first memory 309 and a second memory
310 which store predetermined groups of coordinates on

25 = the finder screen 302 are connected to system control
means.308. A temporary memory 311 for temporarily

storing_the group of coordinates of the viewpoint



10 switch but it represents data. A group of coordinates in a
predeterm ned range including the indices W T and D of the vi ewpoi nt
switch are stored in nenory areas 509a, 509b and 509c of a nenory 5009,
respectively. The group of 15 coordi nates includes all of coordi nates of
ranges 60l1a, 601b and 601c encircled by= #3ken lines including the indices
W T and F. The group of coordinates of the range including the index W of
the wi de angle function is represented by a, the group of coordinates of
the 20 - range including the index T of the tel escopic function is

represented by [err and the up of coordinates . of the range including
the index F oﬁ‘%‘ﬁ’@& 3 rﬁ?"f‘}?r?c%cg "Pc? f?%ﬁ%s%%ﬁﬁobymﬁanﬁeﬁégri ng to a flow
ohar SO, Dy O e, LRSI e FePLaY TR BB Bl °0F,
1, mand n ar %C&%%?lt 31& (}.rl 2o sé::eééfr}p 2embod:.meni:.
In Fig. 4, a menu comprising indices representing
5 different operational functions from each other, shown
by alphabetic characters.w, T and F as they are in Fig.
7 is displayed on the finder screen 302.
For example, the index W represents the zooming
function toward the wide angle, the index T represents
10 the zooming function foward the telescopic, and the
index F represents the fading function. When the
operator watches one of those indices, the viewpoint is
detected by the viewpoint detection means 306 and the
corresponding function is performed by the system
15 control circuit 308. A right bottom numeral 205 is not
the index of the:viewpoint switch but represents date.
Broken lines 203a, 203b and 203c and broken lines
204a, 204b and 204c represent border lines of
coordinates on the finder screen 302 in a process of
20 the system control circuit 308 and they are not
actually displayed on the finder screen 302.
A group of coordinates in an area 20la encircled
by a broken line 203a including the index W of the wide
angle function on the finder screen 302 are stored in a
25 first memory area 309a in a first memory 309. A group
of coordinates in an area 201b encircled by a broken

line 203b including the index T of the telescopic



- 16 - so that the function of the view switch is ready. The variables 1, m
and n represent counts of the nunber of tinmes of coincidence of the

coordi nate of the viewpoint of the operator with any one of the group of 5
coordi nates a, any one of the group Of_pqp dinates [err], and any one of
the group of coordinates y, respectively. %he system control neans 508
continuously receives the coordinate informati on of the viewpoint on the 10
finder screen 502 of the operator while the operator watches the fi.nder
screen 502 and the viewpoint is nornmally detected. It is now assuned t hat

the operator vhgweildif drdedVed ides %é&ﬁ@%@néwc&@aewba step P103,

the viewpoint of the operator is 15 det ect ed. en it is determ ned
that the coordinat @ Qfrddie cEeicsdriindeapoimtansseadi 201y enchrcded with

one of the group of coordinates a by a process in steps P144 and P145, the
syst em cont r oldyera Hblksdrodsinée203c including the index F of the
fading function are stored in a third memory area 309c.
5 The groups of coordinates in those area 20la, 201b and
201lc correspond to the groups of coordinates a, B and
Y, respectively.
On the other hand, a group of coordinate a' in an
area 202 encircled by a broken line 204a including the
10 index W of the wide angle function on the finder screen
302 are stored in a first memory area 310a in a second
memory 310. Namely, the group of coordinates a"in the
area 202a include the group of coordinates a in the
area 20la encircled by a broken line 203a.

-15 . A group of coordinates B' in an area 202b
encircled by a broken line 204b including the index T
of the telescopic function are stored in a second area
310b. Namely, the group of coordinates B' in the area
202b include the group of coordinates ﬁ in the ;;ea

20 201b encircled by a broken line 203b.

A group of coordinates y' in an area 202c
encircled by a broken line 204c containing the index F
of the fading function are stored in a third memory
area 310c. Namely, the gronp of coordinates y' in the
25 area 202c includes the group of coordinates Yy in the
area 201lc encircled.by q"broken line 203c.

Referring to a flow“chart of Fig. 6, an operation



operation of other function than the w de angle 20 function in a step
P136 and resets the variables mand nto O in a step P105. In a step P106,
whet her a count represented by the variable | is larger than a
predet er mi ned nunber of times (for exanple, 5 times) or not is determ ned,
and 25 if it is less than 5 tinmes, theggariable is incremented by one in
a step P108. Wiether the count of the variable | is larger than 5 tines or
not is again - 17 - determined, and if it is less than 5 tinmes, the
process returns to P103 and the system control neans 508 again receives the
coordinate information of the viewpoint fromthe viewpoint detection neans
306. 5 off théesystémntontroheciacudlbl 808 is eapdadinied than 5 tines
in the decision of the step P105 or P109, the zoom | ens of the |lens system
301 is driven spemsifiically. :

In a step P201, the video camera is powered on,

and in a step P202, variables l, m and n are reset to
5 0. |

In a step P229, the contents of the groups of
coordinates a, B and Yy stored in the respective memory
areas of the first memory 309 are stored in respective
memory areas 3lla, 311b and 3l1llc of the temporary

10 memory 311. In this manner, the function if the
viewpoint switch is ready.

The variables 1, m and n represent the counts of
the numbers of times of coincidence of the coordinates
of the viewpoint of the operator with one of the

15 coordinates of the group of coordinates a or af stored
in the first memory area 31lla in the temporary memory
311, with one of the cbordinates.of the group of
coordinates B or'B' stored in the first memory area
311b in the temporary mémory 311:-and with one of the

20 coordinates of the group of coordinates Yy or y' stored
in the first memory area 3llc in the temporary memory
311.

The system control circuit 308 continuouély
receives the coordinate of the viewpoint of the

25 operator on the findér“screen 302 while the operator
watches the finder screen 302 and the viewpbint

detection is normally performed. 1In a step P230, the



the wide angle in a step P111 to performthe zoom ng function. Then, the
process returns to the step P103 10 to receive the coordinate

i nformati on of the viewpoint fromthe viewoint detection nmeans 306. On the
ot her hand, when the operator watches the index T of the tel escopic
function or the index F of the fading fun@6i en, the operation is
essentially 15 identical to that described above. For exanple, when it
is determned in the steps P144 and P145 that the coordinate of the

vi ewpoi nt of the operator detected in the step P103 essentially coincides

- wWith one of the group of coordinate err], the system control ans 508 20
stops the operﬁYgBﬁmoFOBFHQi PGﬁEFi%Rkt ST SNINRT (MR tPENEPR t he

tep P137 and ts th iable 1.and n to.Q in the step P113. If it i
det or m ned 1 haVSERRBRBRL &nt MoRREng 98 PEbBLSE ikl 195 BR%h 5 in the

step P14 to P117, the el e3gORLG $8ry apiUiCidRed ST LI | nepe st ep

P119. Wen it is detérnrned he™Coor e viewpolh t he
operat or detecﬁfgcégstﬁfoéégasp%83a step P232 to store the contents

5 of the groups of coordinates a, B and y stored in the
memory areas'309a, 309b and 309c of the first memory
309 to the memory areas 31la, 311b and 31lc of the
temporary memory 311, respectively.
On the other hand, if one of the variables 1, m
10 and n is no smaller than 1. the correspondihg variable
is identified in a step P231. When the variable 1 is
no smaller than 1. the content of the group of
coordinates a'_stored in the first memory area 310a in
the second memory 310 is stored in the first memory
15 area 3lla in the temporary memory 311 in a step P233.
When the variable m is no smaller than 1, the
content of the group of coordinates B' stored in the
second memoéry area 310b in the second memory.310 is
stored iA-the memory area 31lb in the temporary memory
20 311 in a step 2234. " When the variable n is no smaller
than 1, the content of the group of coordinates ¢'
stored in the third memory area 3lic in the second
memory 310 is stored in the third memory area 31lc in
the temporary memory 311 in step P235.
- 25 In this manner, when the content of the group of
coordinates is stored in the memory area 31la, 311lb or

31lc in the temporary memory 311 from the first memory



- 18 - essentially corresponds to one of the group of coordinates y in the
steps Pl144 and P145, the system control neans 508 stops the operation of
ot her function than the fading function in a step P121 and resets the 5
variables 1 and mto O in steps P121. Wen it is determ ned that the
content of the variable nis no smaller_thgn-5 in the steps P122 to P125,
the fading function is function is perforned in a step P127. If it is
determ ned that the coordinate of the 10 vi ewpoi nt of the operator
detected in the step P103 does not coincide with any one of the groups of
coordinates a, [err] and [err] in the step P144, the system control neans
508 stops the IPkroxithe seécand memony @ildebyngne afhdhersteps RE3kscopic

function and the 15 fading function in the step P139 and resets the
vari abl es 1, f%&#3l nP2340and PRASst Epeppyrgcess proceeds to a step
P203.

Ih the following description, it is assuméd that
5 the operator watches the index W of the wide angle
function. Namely, the viewpoint of the operator on the
finder screen 302 is detected in the step P203.

When it is determined that the coordinate of the
detected viewpoint essentially coincide with one of the

10 groups of coordinates a and a' stored in the first
memory area 31la of the temporary memory 311 by the
steps P244 and P245, the system control means 308 stops
the operation of the function other than the wide angle
function in a step P236, and resets the variable m and

15 n to 0 in a step P205.

Then, whether the count rep:esented by the
variable 1 is larger than a predetermined number of
times (5 times in the present embodiment) or not is
determined in a step P206. If it is smaller than 5

20 times, the display of the index‘w is blinked in a step.
P207. By blinking it, the watching of the index W is
informed to the 6pérator.

The variable l is incremented by one in a step
'P208, and whether the variable 1 is no smaller than 5

25 = or not is again determined in a step P209. If it is
smaller than 5, the process returns to the step P230.

On the other hand,'when it is determined that the



In this manner, even if the coordinate of the viewpoint of the operator
coincides with one of the group of coordinates a, the variable | is reset
to 0 in 20 any of the steps P113, P121 and P128 if the vi ewpoi nt nove
off the range of the group a of coordinatgg even once before the number of
ti mes of coincidence reaches 5 tines. In the above arrangenent, if the

operator desires 25 ‘to activate the function of the viewpoint swtch,
t he operator nust continuously watch the index for a while w thout noving
the viewpoint off the index. Thus, if - 19 - the range in which the

index lies is amidbld he mamtmaiberstham Gudn af step P2AJe d&he he index
I S expanded to reduce the fatigue of the operator caused by continuously 5
wat chi ng the|rndexwweﬁsnnntémsiuMcinuﬁrbedthg a step P240 and the
zoom lens of the lens system 301 is driven toward the
telescopic to perform the zooming function in a step
5 P211. By the intensity inversion of the index W, the
carrying out of the zooming function is informed to the
operator. fhe process then returns to the step P230 to
repeat the above steps.
If the variable 1 is no smaller than 5 in the

10 decision of the step P206, the process jumps to the
step P211 since the steps P207 to P209 and P240 have
already been conducted.

Even when the coordinate of the viewpoint of the
operator coincides with one of the groués of-

15 coordinates stored in the first memory are Bila of the
temporary memory 311, the variable 1 is resef to 0 in
one of the steps P213, P221 and P228 if the viewpoint:
is moved off the range of the group of coordinates
stored in the first memory area 3115 even once before

20 . the number of times of coincidence reaches 5 times.

Namely, when the viewpoint of the operator on the
finder screen 302 shown in Fig. 4 enters the area 20la
including the index W while the operator does not watch
the index W, the system control circuit 308 determines

25 that the operator has watched the index W. Then, it
egpands:the area including the index W functioning as

the viewpoint switch from the area 20la encircled by



vi ewpoi nt switch may be activated against the intent of the operator.

Furt her when an index which operates as the function of the viewoint
switch and an index which 10 does not operate as the function of the

vi ewpoi nt switch coexist in the finder screen, the operator frequently
cannot discrimnate the both indices by @% —glance. Thus, the operator may
I nadvertently watch the index of the viewpoint swtch and the function not
15 i ntended by the operator may be perfornmed. The present invention

sol ves the above problens by the follow ng configuration. Fig. 3 shows an
el enental feature of the video canera having the viewpoint switch in

accor dance wi thepbrokes liines2Q3fdw e axea MPip areirelfenPYotle | n
Fig. 3, numeral 1 denotes a viewpoint switch. Wen the operator watches one
of a pluralitprekemdiaes 2848 ayed on a finder screen 302 for a

redetermned tinme, a functi ' .S 25,
Ber f or med. When l*Jl:hcet Ivc.zi.newrp%)irne't;s ec% etq'leb yozgehzagtclun doer)x( tRe 2EJ.nder

screen 302 shown in Fig. 4 is moved off the wide area
5 202a encircled by the broken line 204a including the
index W while the operator watches the index W, the
system controller circuit 308 determines that the
operator does not watch the index W. Then, it returns
the area including the index W functioning as the
10 viewpoint switch from the area 202a encircled by the
broken line 204a to the area 20la encircled by the
broken line 203a.
When the operator watches the index T or F, the
operation is similar. For example, when it is
15 determined that the coordinate of the viewpoint of the
operator detected in the step P203 essentially
coincides with the coordihates of one of the groups of
coordinates B and B' stored in the second memory area
311b in the temporary memory 311, the system control
20 circuit 308 stops the operatibn of the function other
than the teleséopic function in a step P237 and resets
the variables 1 and n to 0 in a step P213.
If it is determined in a step P214 that the
variable m is smaller than 5, the index T is blinked in
25 a.step P215. The variable m is incremented by one in
as step P216 and whethérhéhe variable m is no smaller

than 5 or not is determined in a step P217. If it is



Nuneral 4 denotes display status control nmeans. It controls to display
I ndi ces which function as the - 20 - viewpoint swtch 1 and indices
whi ch do not function as the viewpoint switch 1, of a plurality of indices
- displayed on the finder screen 302 in diffgyent colors fromeach other.
Nanely, control information for 5  performng the above control is sent
fromthe display status control neans 4 to a display circuit 307 and the
i ndi ces are displayed on the finder screen 302. Since the indices which
function as the viewpoint switch 1 and other indices, of the plurality of
i ndi ces 10 fios pinajld@rorthaie 5, iy ivnleee T AR iaiternk 5y aimdebyedi iher ent
colors fromeach other, the indices which function as the viewpoint switch
1 and ot her i ndi s¢epc®@24ie andadiley teilsdopimatthctlorerid B&6fdemededn
Vi ewpoi nt detection neans
as step P219.
When it is determined that the coordinate of the
5 viewpoint of the operator.detected in the step P203
essentially coincides with the coordinate of one of the
groups of coordinates y and y' stored in the third
memory area 3llc in the temporary memory 311 in a step
P245, the system controller circuit 308 stops the
10 operation of the function other than the fading
~function in a step P238 and resets the variables 1 and
m to 0 in the step P213.
When it is determined in a step P222 that the
variable n is smaller than 5, the display of the index
15 F is blinked in a step P223. The variable n is
incremented by one in a step P224, and whether the
variable n is no smaller than 5 or not is determined in
a step P225. If n is no smaller than 5, the index F is
intensity inverted in a step P242 and the fading
20 function is performed in a step P227.
If it is determined that the coordinate of the
viewpoint of the operator detected in the step P203
does not coincide with any one of the groups of
coordinates stored in the respective memory areas 31l1la,
25 311b and 31llc of the temporary memory 311 in a step

P244, the system control circuit 308 renders the finder

screen 302 to a normal display state in a step P243.



15 whi ch detects the position of the viewpoint of the operator on the
finder screen 302. Nuneral 309 denotes a first nenory which stores a first
relatively narrow area of a group of coordi nates which are in a range
functioning as the viewpoint switch 1 and which are set 20 when t he
operator does not watch the index. Nurerdl 310 denotes a second nmenory
whi ch stores a second area of group of coordinates, |larger than the first
area, which are set when the operator watches the index for the
predeterm ned tine. 25. ‘Nuneral 2 denotes discrimnation neans which
det erm nes whet her the viewpoi nt. of the operator detected by the viewpoint
det ecti on neaffe3gperation of] ally & crhe widec2ngta funetisninghgs the
viewpoint switch 1 for, the predetermined tine or not. Nuneral 3 denotes

area nodi fi cattPdRSFORIE HMNGFian &nd ey fagding function are stopped

in a step P239 and the variables 1, m aﬁd n are all
reset to 0 in the step P228.

5 In accordance with the present invention, when the
operator intends to activate the viewpoint switch by
watching one of the indiceé, the operator may exactly
watches the index only first time and thereafter the
area of the index functioniné as the viewpoint switch

10 is set widely on the finder screen. Thus, even if the
vieﬁpoint of the operator is not watching the index.
Accordingly, the operator need not pay attention and
the fatigue caused by activating the function by the
viewpoint is remarkably reduced.

15 Since the area of the index functioning as the
viewpoint switch is not set wide from the beginning,
the risk of activating the function of the viewpoint
switch against the intent of the operator is reduced.

In the pfesent emEAAiment, during the period froﬁ

20 the watching of the index W by the operator to the
execution of the wide angle function, the index W is
blinked so long as the operator watéh the vicinity of
the index, and during the execution of the wide angle
function, the index W is displayed with the intensity

25 inversion. Thus, the operator can identify the
operation status of the viewpoint switch by one glance.

The area 20la in the boundary shown by the broken



functioning as the Viempoint switch 1 between the first 5

area and the

second area in accordance with the decision by the discrimnation neans 2.

For exanpl e,

enters the first area while the operator does not yet watch the index,
area 10 nodi fication nmeans 3 expands 4182 area functioning as the
viewpoint switch fromthe first area to the second area by using the
coordinate information stored in the second nenory 310. Wen the vi ewpoi nt
of the operator on the finder 15 screen noves off the second area while
is watching the index, the area nodification neans 3 returns
the area functildnen@03a dmeluddnshithe sindek W ram the Sedrr $FE8SRo t he
first area by using.the coordinate information stored in the first nmenory -
308 BROMRe 19 et -0rd AR SaF MATS AIFTHELY | ENFRI HRS swi t ¢h
1 by watching one of t I ndi ces he index may be watched exactly, at the
e L&t th

t he operator

309. 20

first tinme and¥XR& &%

10

15

20

25

SFEUR OF SPIINANR THREAs THE

risk 6f activating the viewpoint switch against the
intent of the operator can be reduced.

As a second embodiment, the indices of the
'viewpoint switch such as W, T and F to be displayed on

the finder screen 302 in the previous embodiment may be

- set to colors different from the index which is not the

function of the viewpoint switch (for example, date);
By doing so, the operator may discriminate the indices
which function as the viewpoint switch and other
indices, of the information displayed in the finder so
that malfunction of inadvertently watching the index of
the viewpoint switch is reduced. Such a display
control is performed by the system control circuit 308.

In the first and second embodiment, the content of
the group of coordinates stored in the second memory
210 is stored in the tempofary memory 311 when the
variables 1, m and n are no smaller than 1 as shown.in
the steps P233, P234 and P235, although this value may
be 2 or any number. The timing to activate the ‘
operétion of the viewpoint switch is 5 times in the
‘above embodiment alfhough it may be any number of
times. |

Thus, even when the operator watches an unintended

index, the index is not immediately blink displayed and

when the viewpoint of the operator on the finder screen 302

t he



viewpoint switch 1 may be widely set. Thus, if the 25 vi ewpoi nt of the
operator is within the wide area, the function of the viewpoint switch 1
does not function even if the viewpoint of the operator deviates to sone

- 22 - extent. The display control neans 4 may change the display status of
the index in accordance with the decisien3By-the discrinmnation neans 2.

For exanple, the index may 5 be blinked after the operator has watched
the index and before the function is perforned. Wen the function is
actual ly -being perforned, the index nay be inverted in intensity so that
the operator may identify the operation status of the viewpoint switch 1 by
one 10 gl anteadyertent ekbpBlingnefovarpeus dsdicesens ng the

vi ewpoint switch is now explained. A principle of th
" viewpoint ofptge_operatgr movgs is avoided.

In the above embodiments, the index is blinked or

intensity inverted to permit operator to identify the
5 operation status of the viewpoint switch by one glance.
Alternatively, the color of the index may be changed.

In accordance with the above embodiments of the
video camera having the viewpoint switch, the boundary
of the area functioning as the viewpoint swifch is

10 moved to a different position as the state if viewing
of the index on the finder screen by the operator
changes so that only tﬁe area which includes the
indices of the viewpoint switch to be functioned is
automatically set wide. Accoidingly, the malfunction

15 of the viewpoint switch that the viewpoint switch is
operated against the intent of the operator is reduced
and the viewpoint switch is effectively functioned even
if the viewpoint of the operator deviates from the
target to some extent. Thus, the fatigue of the

20 operator is reduced.

In accordance with the feature of the above
embodiments of the video camera having the viewpoint
switch, the indices which function as the viewpoint
switch and other indices, of the plurality of indices

25 displayed on the finder screen are displayed with
different colors from each other so thét the indices

which function as the viewpoint switch and other



vi ewpoi nt detection is identical to that explained in Figs. 1A and 1B and
Figs. 2A and 2B, and the 15 expl anation thereof is omtted. Fig. 5 shows
a bl ock diagram of a configuration of the video canmera having the vi ewpoi nt
switch function in accordance with the present enbodinent. In Fig. 5, the
el ements having the same nuneral nunbers gg those 20 of the prior art
shown in Fig. 7 have the sane functions, and only different elenents are
expl ained. In the video canera of the present enbodi ment shown in Fig. 5, a
first menory 309 and a second nenory 310 which store predeterm ned groups
of coordinates on 25 the finder screen 302 are connected to system
control neans 8fdicésteanobar yeadibyydlstriion nadedoreand |thest ori ng t he group
of coordi nates of the viewpoint - 23 - switch is connected to system
control nmeans Boadvertent watching of the index of the viewpoint
switch is reduced.
In accordance with the above embodiment of the
5 | viewpoint control unit, the boundary of the
predetermined area on the screen is changed by the on
state and the off state of the viewpoint switch means
for performing the predetermined function when the
watching of the predetermined area for the
10 predetermined time period is detected. Thus, when the
viewpoint switch means is in the off state, the
predetermined area in the screen is_Set to a relatively
narrow area so that the inadvertent turn-on of the
viewpoint switch means by the movement of the viewpoint
15 of the operator is reduced, and when the viewpoint
switch means is turned on by the intent of the
operator, the predetermined area is widened than that
in the off state so that the on state of the viewpoint
switch is kept even if the viewpoint of the operator
20 moves to some extent and the fatigue of the operator
caused by the operation of the viewpoint switch is
reduced.
In accordance with the feature of the above
embodiment of the viewpoint control unit, when it is
25 . detected that the operator watches the predetermined

area continuously the predetermined number of times,

the viewpoint switch means is turned on. Thus, even if



Fig. 4 shows an exanple of display of the finder screen 302 in the present
enbodinent. In Fig. 4, a nenu conprising indices representing 5
di fferent operational functions fromeach other, shown by al phabetic
characters W T and F as they are in Fig. 7 is displayed on the finder
screen 302. For exanple, the index Wreprggents the zoom ng function toward
the wide angle, the index T represents 10 the zoom ng function toward
the tel escopic, and the index F represents the fading function. Wen the
operat or watches one of those indices, the viewoint is detected by the
vi ewpoi nt detection neans 306 and the corresponding function is perforned
by the systemtilhe opevatool watchest p888etesminght apeat fornomdiyala 205 i s not
the index of the viewpoint switch but represents date. Broken |ines 203a,
203b and 203c sheirbrpkeiodi belowothe poadetenmiped nupberenf BdM@S, |ines
of coordinates on the finder screen 302 in a process of 20 the system
control circuithsosiewpointysyiEchoneansyif| posi spragddopnande thender
screen 302.
inadvertent turn-on of the viewpoint switch against the
5 intent of the operator is reduced.
In accordance with other feature of the above
embodiment of the viewpoint control unit, the display
of the predetermined area is changed between the on
state and the off state of the viewpoint switch means.
10 Thus, whether the viewpoint switch is in the on state
or the off state can be clearly discriminated by the
difference in the display stafe of the predetermined
area in the screen so that the malfunction of the
viewpoint switch means is further reduced.
15 In accordance with other feature of the above
embodiment of the viewpoint control unit, the function
of the viewpoint switch means is performed when it is
detected that the predetermined area in the screen is
watched for the first period, and the execution of the
20 function is stopped when it is detected that the
predetermined area is watched for the second period.
Thus, even if the operator watches the predetermined
area for a short period below the first period, the
viewpoint switch means is not turned on, and even if
25 the operator deviates the viewpoint off the

predetermined area for a short.period below the second,

the viewpoint switch means is not turned off. Thus,



A group of coordinates in an area 20la encircled by a broken |line 203a

I ncl udi ng the index Wof the wi de angle function on the finder screen 302
are stored in a 25 first nenory area 309a in a first nenory 309. A
group of coordinates in an area 201b encircled by a broken |line 203b
including the index T of the tel escopic- 36--24 - function are stored in a
second nenory area 309b. A group of coordinates in an area 201c encircled
by a broken |line 203c including the index F of the fading function are

stored in a third nmenory area 309c. The groups of coordinates in those
area 20l1la, 201b and 201c corréig) qﬁ#() the s of coordinates a, [err]
and [err], re§%§bf“ﬁ93?n(9Ft %%ﬁﬁ‘ V WROIRE SYHFARNELANSE in an
area 202 enC|rcIed brok1f I|n %g4a |ncI 'Uﬁsthqdloed i ndex Wof the
wi de anglefur?&uﬂ? c reduced.

Accordingly, it is not necessary to pay attention not
to watch the predetermined area in order to prevent the
5 viewpoint switch means from being turned on or to keep
' . watching the predetermined area in order to prevent the
viewpoint switch means from being turned off, and the
fatigue of the operator caused by the operation of the
viewpoint switch means is reduced and the malfunction
10 of the viewpoint switch means is reduced.

In accordance with.other feature of the above
embodiments of the viewpoint control unit, the first
period is set longer than the second period. Thus, the
turn-on of the viewpoint contrbl switch against the

15 intent of the operator is further reduced.

A third émbodiment of the present invention is now
explained.

The assignee of the present application has
proposed a function to display indices representing

20 functions such as zooming and fading on the finder
~ screen of the video camera and selecting one of them by
the viewpoint (Japanese Laid-Open Pétent Application
No. 4-202).
However, some error is frequently included between
25 the detected coordinate and the coordinate which is
operator actually watches. Accordingly,.even if the

operator intends to watch an index, the index detected



302 are stored in a first nmenory area 310a in a second nenory 310. Nanely,
the group of coordinates a' in the area 202a include the group of
coordinates a in the area 20l1a encircled by a broken |ine 203a. 15
A group of coordinates [err]' in an area 202b encircled by a broken |ine
204b including the index T of the tel escoprc _function are stored in a
second area 310b. Nanely, the group of coordinates [err]' in the area 202b
i nclude the group of coordinates [err] in the area 20 201b encircled by
a broken Iine 203b. A group of coordinates y' in an area 202c encircled by
a broken Iine 204c containing the index F of the fading function are stored
in a third nmenbyytheeczigdipointadeltectilon geans doesnorat netess$arily in the
25 area 202c includes the group of coordinates y in the area 201c
encircl ed by acbruespondn&o2tbe. iRdesr mhigh dhe faperaten (wagtcheg. 6, an
operati on
P As a result, even if the operator intends to watch
a particular index of the viewpoint switch, the
5 detected index does not correspond to the intended
index and the intended function may not be performed.
On the other hand, even if the operator does not intend
to watch an index, the function corresponding to the
index may uncontrollably operate.
10 In the light of the above, the following
embodiment is intended to secure easy function
selection operation by watching the index.
In accordance with an embodiment to be described
bélow, there is provided a video camera comprising:
15 viewpoint switch means for activating a function
represented by one of a plurality of indices
representing different operational functions displayed
on a findef screen when a viewpoint of an operator
resides in said one index; and index display state
20 control means for changing the display state of the
index to a different display state when the viewpoint
of the operator resides.
The index display state control means includes a
‘viewpoint detection device which changés the display
25 = state of the index to a different state when the

viewpoint of the operator resides in the index of the

viewpoint switch a predetermined number of times or for



--25 - of the systemcontrol circuit 308 is explained specifically. In a
step P201, the video canera is powered on, and in a step P202, variables |,
mand n are reset to 5 0. In a step P229, the contents of the groups of
coordinates a, [err] and y stored in the ggspective menory areas of the
first menory 309 are stored in respective nenory areas 31la, 311b and 31lc
of the tenporary 10 menory 311. In this manner, the function if the
viewpoi nt switch is ready. The variables |, mand n represent the counts of
t he nunbers of tines of coincidence of the coordinates of the viewpoint of

the operator vithrédet&tmih€dleime pegidunates of the group of coordinates
a or a' stored in the first nenory area 311la in the tenporary nenory 311

wi th one of the coorRénsh@exodispiagr stptefl contrdilnakans| linkes [tHe |
stored in the first menory area 311b in the tenporary nenory 311, and with
one of the index when the viewpoint of the operator resides in the
index of the viewpoint switch the predetermined number
5  of time or for the predetermined time period. |

The index display state control means changes the
color of the index when the viewpoint of the operator
resides in the index of the viewpoint switch the
predetermined number of times or for the predetermined

10 time period.

The index display sfate control means changes the
display state of the index when the viewpoint of the
operator resides in the index of the viewpoint switch
to activate the corresponding function.

15 By the provision of those means,.when the
viewpoint of the operator resides in one of fhe indices
of the viewpoint input displayed on the finder screen,
the display state of the index changes so that the
operator may select the function wﬁile he/sﬂé confirms

20 the viewpoinf state of the own viewpoint.

The third embodiment of the video camera having
the viewpoint detection unit is now explained in
conjunction with the drawings.

Fig. 10 shows a block diagram of a schematic

25 configuration of the video camera having the viewpoint

detection unit.

As shown in Fig. 10, the video camera having the



20 coordi nates of the group of coordinates [err] or [err]' stored in the
first menory area 311c in the tenporary nenory 311. The system contro
circuit 308 continuously receives the coordinate of the viewpoint of the 25
operator on the finder screen 302 while the operator watches the finder
screen 302 and the viewpoint detection s39ornally perfornmed. In a step
P230, the -26- system control neans 308 determ nes whet her one of the
variables 1, mand n is no snmaller than 1 or not. If none of the variables
is smaller than 1, the process proceeds to a step P232 to store the
contents 5 of the groups of coordinates a, [err] and y stored in the
menory areas 3vdewpgdol dedegtdonoiuntfte ofi rthe RUesen3EMRadiRRNenOry

areas 31la, 311b and 31l1lc of the tenporary nenory 311, respectively.
comprises a finder optical system 103, viewpoint

detection means 106, a display circuit 107, a
correction qircuit 130, a viewpoint switch 131, an

5 index display state control circuit 132 and'a memory
133.

The finder optical system 103 is provided to
permit the observation of an object to be photographed
by the wvideo cameré. The viewpoint detection means 106

- 10 detects a viewpoint position of an observer who
observes the finder optical system 103.

The correction means 130 is provided to output
information on the direction of the viewpoint of the
eye of the observer by correcting a detection output Pl

15 derived from the viewpoint detection means 106 by
errors along a view axis and the viewpoint. The index
display state control means 132 is provided to change
the display. state of the index to be displayed on the
finder screen. '

20 In the video camera of the present embodiment thus
constructed, the index display state control means 132
controls the display state of the index on the finder
screen in accordance with the detection output P1l.
Specifically, when the viewpoint of the operator

25 fesides, the display state of the index is changed to a
different display state)

Detail of the video camera having the viewpoint



On the other hand, if one of the variables 1, m 10 and nis no smaller
than 1. the corresponding variable is identified in a step P231. \Wen the
variable 1 is no smaller than 1. the content of the group of coordinates a
stored in the first menory area 310a in the second nmenory 310 is stored in
the first nmenory 15 area 31l1la in the #@nporary nenory 311 in a step
P233. When the variable mis no snaller than 1, the content of the group of
coordinates [err]' stored in the second nenory area 310b in the second
menory 310 is stored in the menory area 311b in the tenporary nenory 20
311 in a step P234. When the variable n is no smaller than 1, the content
of the group @8etessiennards ¢f Iher dresenthemhodigpent g NE%a 311c in the

second nmenory 310 i s stored in the third nenmyr reg 311c in the tenporar
menory 311 ine§PéB1P995F“Q?OﬂJunCtiQQ1WWW%q§E¥d%§W%M%§rthe content of t%e

droup of o000 et . LReR A At 15, WIS ke Yol Sic 1 the
present embodiment comprises a lens system 101, a '
5 finder screen 102, a finder optical system 103, an eye
lens 104, vieWpoint detection means 106, a display
circuit 107 and a system contfol circuit 108.
The lens system 101 is provided to photograph an
object and has a zoom lens. The finder optical system
10 103 is provided to permit the observation of the object.
photographed by the lens éystem 101 and has the finder
- screen 102.
The eye lens 104 is arranged in front of the
finder optical system 103 and the operator watches the
15 finder screen 102 through the eye lens 104. The
viewpoint detection means 106 defects the viewpoint E
of the eye 105 of the operator.
| The display circﬁit 107 is provided to display an
AF-érame representing a focus area, indices of the
20 viewpoint switch to be described later and other
information necessary to the operator such as a tape
count and a photographing mode, on the finder screen
102. The system control means 108 is provided to
control the respective units of the camera.
25 - The viewpoint detection means 106 comprises an
infrared ray emitting d;ode 160 for irradiating an

infrared ray to the eye 5 of the operator, a dichroic



- 27 - 309 or the second nenory 310 by one of the steps P231, P233, P234
and P235, the process proceeds to a step P203. In the follow ng
description, it is assuned that 5 t he operator watches the index W of
the wi de angle function. Nanely, the viewpoint of the operator on the
finder screen 302 is detected in the stepgf203. Wien it is determ ned that
the coordinate of the detected viewpoint essentially coincide with one of
the 10 groups of coordinates a and a' stored in the first nmenory area
3l1lla of the tenporary nenory 311 by the steps P244 and P245, the system
control neans 308 stops the operation of the function other than the w de
angl e functi omirrer st&p f@S6passingeaecvisibtevaayabhd mefAecting theéo O
in a step P205. Then, whether the count represented by the variable | is
| arger than a infrhted mayd aufibeusbhg lens 162 for focusing the

infrared ray reflected by the dichroic mirror 161, a
photo-electric converter for converting the infrared

5 ray focused by the focusing lens 162 to an electrical
signal, and a viewpoint detection circuit 164 for
determining the viewpoint of the operator on the finder
screen based on the image of the eye 5 of the operator
on the photo-electric converter 163.

10 In this manner, since thé visible ray passes
thrﬁugh the dichroic mirror 161, the operator may
observe the finder screen 102 through the dichroic
mirror 161.

Since the dichroic mirror 161 reflects the

15 '.infrared ray, it reflects the reflected image of the
eye 5 illuminated by the infrared ray emitting diode
160. The reflected image is focused by the focusing
lens 162 and focused on the photo-electric convérter
i63. N

20 The viewpoint detection circuit 164 determines the
viewpoint of the operator on the finder scréen 102
based on the image of the eye 105 of the operator on
the photo-electric converter 163 in accordance with the
algorithm disclosed in Japanese Laid-Open Patent

25 Application Nos. 1-241511 and 2-32312.

The function of the viewpoint switch mounted on

the finder optical system 103 of the video camera of



times (5 tinmes in the present enbodinment) or not is determned in a step
P206. If it is smaller than 5 20 tinmes, the display of the index Wis
blinked in a step P207. By blinking it, the watching of the index Wis

informed to the operator. The variable | j$ incremented by one in a step
P208, and whether the variable | is no snaller than 5 25 or not is again
determned in a step P209. If it is smaller than 5, the process returns to
the step P230. On the other .hand, when it is determined that the - 28 -

variable 1 is no smaller than 5 in a step P209, the index Wis intensity

inverted in atHe preth 2 EhBdELEao 1 €NsoRf ekpealinea.system 301 is driven
toward the tel escopic to performthe zoom ng function in a step 5 P211.

By the intensity i mrigf.sixm sHovdcan neeamplet 6€ aasplaggoduithel fiillerooni ng
function is inforned to the
screen 102. As shown, a menu comprising indices 1l21a,
121b and 121c representing different operational
5 functions represented by alphabetic characters W, T and
F is displayed.

Referring to flow charts of Figs. 13 and 14, a
specific operation of the system control means 108 is
explained..

10 - Coordinates of a predetermined area including the
indices of the viewpoint switch are stored in a read-
only memory (for examplé, coordinate a for a wide angle
function, coordinate B for a telescopic function and
coordinate Yy for a fading function).

15 In a step P301, the video camera is powered on and
variables 1, m and n are reset to 0 (step P302) so that
fhe viewpoint switch is ready. The variables 1, m and
n represent the number of times of coincidence of the
viewpoint of the operator with the coordinates a, B and

20 Y, respectively.

The system control means continuously receives the
viewpoint coordinate of the operator on the finder
screen 102 from the.viewpoint detection means while the
operator watches the finder screen i02 and the

25 viewﬁoint detection is normally conducted steps P303,
P311 and P319.

It is assumed that the operator watches the index



operator. The process then returns to the step P230 to repeat the above
steps. If the variable 1 is no smaller than 5 in the 10 deci sion of the
step P206, the process junps to the step P211 since the steps P207 to P209
and P240 have al ready been conducted. Even when the coordi nate of the

vi ewpoi nt of the operator coincides with age-of the groups of 15

coordi nates stored in the first menory are 31la of the tenporary menory
311, the variable 1 is reset to 0 in one of the steps P213, P221 and P228
if the viewpoint is noved off the range of the group of coordinates stored
in the first nmenory area 31la even once before 20 - the nunber of tines of
coi nci dence reWchEstbet wide. aNgdel Fungitdont-he Ifi dihsoigromsiinatke opfrther on
the finder screen 302 shown in Fig. 4 enters the area 20la including the

i ndex Wwhile Yﬁ@WEBépﬁtGFSGB§§anN reiopides Mﬁﬁb(“ﬂetQR9¥%%ﬂ%ﬁ?c6ntro
circuit 308 detern nes 25 he oper at matched t he |nd X W
Then, it expanB¥ Fhe Q?E&SFHBlﬁﬂl b §ePn3@% SY5HiewR cptro

means 108 resets the variable m and n to 0 (step P304).
5 Then, whether the variable 1 is larger than a

predetermined number of times (5 times in the present
embodiment) or not is determined (step P305), and if it
is smaller, the display of the index W is blinked (step
P306). The variable 1 is incremented by one (step

10 P307) and whether the variable 1 is larger than 5 or
not is determined (step P309).

If the variable 1 is smaller than 5 by the
decision in the step P308, the process returns to the
step P303 to receive the viewpoint coordinatg from the

15 viewpoint detection circuit. If the decision of the
| step P308 is no smaller than 5, the index W is
displayed with intensity inversion and the zoom lens is
driven toward the wide angle. Then, the process
returns to the step P303 to receive the viewpoint
20 coordinafe.
On the other hand, if the variable 1 is no smallér
than 5 in the decision of the step P305, the process
- directly jumps to a step P309.
If the viewpoint moves off the area a in the
.25 decision of the_step P303, the process moves to a step
P311. Namely,'even if the coordinate a coincides with

the viewpoint coordinéte; the variable 1 is reset to 1



the viewpoint switch fromthe area 20la encircled by - 29 - the broken
line 203a to the area 202a encircled by the broken |ine 204a. Wen the

vi ewpoi nt of the operator on the finder screen 302 shown in Fig. 4 is noved
off the wide area 5 202a encircled by the broken |ine 204a including the
i ndex Wwhile the operator watches the Tnd#x-W the systemcontroller .
circuit 308 determ nes that the operator does not watch the index W Then,
it returns the area including the index Wfunctioning as the 10

vi ewpoint switch fromthe area 202a encircled by the broken line 204a to

{he area 2012 ppolgel seolalhe PLOSER! b 2338 YN CH° BRI AR ches
det er m ned thaﬂeééﬁeceﬂédhﬁﬁ£Sr°£ftEfmxgeﬁﬁohaﬁnBEd&HSe reaches 5
times (steps P312, P320 and P327). When the operator
watches other index, that is, T representing the
5 telescopic function or F representing the fading
function, the operation procedure is similar.
In the present embodiment, the index is blinked or
intensity inverted, although it may be displayed in a
difﬁerent color. The index ﬁay~be a picture or
10 illustration, and the shape of the index may be changed
instead of the intensity inversion.
The manner ef display of the index may be changed
when the function has actually been executed. By doing
so, the.operator can select a desire function and
15 confirm the operation of the selected function by
merely watching the finder screen 102. |
In accordance with the present embodiment, when
the viewpoint of the oﬁerator resides in one of the
indices of the viewpoint input displayed on the finder
20 screen, the display state of the.index is changed so
that the operator may select the function while he/she
confirms the viewpoint state of own viewpoint. Thus,
the exact coincidence of the viewpoint coordinate of
the operator with the coordinate of the viewpoint
25 ewitch, and the normal operation of the function of the
viewpoint switch can be readily informed to the

operator and the problem of inadvertent coincidence of



operator detected in the step P203 essentially coincides with the

coordi nates of one of the groups of coordinates [err] and [err]' stored in
the second nenory area 311b in the tenporary nenory 311, the system contro
20 . circuit 308 stops the operation of the function other than the

tel escopic function in a step P237 and red&ts the variables 1 and n to O in
a step P213. If it is determined in a step P214 that the variable mis
smaller than 5, the index T is blinked in 25 a step P215. The variable
mis incremented by one in as step P216 and whether the variable mis no
smaller than 5 or not is determned in a step P217. |If it is 30 - no
snmal | er than 5theh¥ipxHgeint ceordidadie pnd) e @pandinagepipraheand t he
tel escopic function is perfornmed in as step P219. Wen it is determ ned
that the coor dVAgWROIPt: fwitch is avoided.



5 vi ewpoi nt of the operator detected in the step P203 essentially
coincides with the coordinate of one of the groups of coordinates y and y'
stored in the third nmenory area 311c in the tenporary nenory 311 in a step
P245, the systemcontroller circuit 308 stops the 10 operation of the
functi.on other than the fading function.ijgga-step P238 and resets the
variables 1 and mto Oin the step P213. Wien it is determned in a step
P222 that the variable n is smaller than 5, the display of the index 15
Fis blinked in a step.P223. The variable n is increnmented by one in a
step P224, and whether the variable nis no smaller than 5 or not is
determ ned i n WHAT eIS FZRAIMED ISts no smaller than 5, the index Fis
intensity inverted in a step P242 and the fading 20 function is
performed in a steplP227An|¢lectroniiet eguipwenthaompuasdogrdi nate of the
vi ewpoi nt of the operator detected in the step P203 does not coincide with
any one of the grouptSRlaxoreanpafes digplavind: fe iLedpEcrPPEeseRtdndar eas

311a,
a predetermined function on a screen;

5 viewpoiht detection means for detecting a
viewpoint position of an operator on the screen;
function control means for performing the function
represented by the index when said viewpoint detection
means detects that the viewpoint of the operator
10 watches a predetermined area in which the index is
diéplayed for a.predetermined time period; and
control means for changihg a border position of
said predetermined area on the screen in accordance
with the change of state of watching by the operator of

i5 the predetermined area in which the index is displayed.

"2, An electronic equipment according to Claim 1,
wherein said display means display a plurality of

indices representing a plurality of functions including

20 said function.

3. An electronic equipment according to Claim 1,
wherein said viewpoint detection means samples the
viewpoint position at a predetermined period.

25
4. An electrbnic equipment according to Claim 1,

wherein said control means changes the position of the -
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25 311b and 311c of the tenporary nmenory 311 in a step P244, the system
control circuit 308 renders the finder screen 302 to a nornal display state
in a step P243. - 31 - The operation of all of the w de angle function,
the tel escopic function and the fading function are stopped in a step P239
and the variables 1, mand n are all rese#7te O in the step P228. 5

I n accordance with the present invention, when the operator intends to
activate the viewpoint switch by watching one of the indices, the operator
may exactly watches the index only first time and thereafter the area of
the index functioning as the viewpoint switch 10 Is set widely on the
finder screen.bordes lépenoiff thee Predptermingd @reahataenn ikef@¥ewat chi ng
the index. Accordingly, the operator need not pay attention and the fatigue
caused by acti98€i g§teReartivetdRanyhenfunction by watching the

predetermined area in which the index is displayed.’

5 5. An electronic equipment according to Claim 4,
wherein said control means expands the predetermined
area by activating the function by watching the

predetermined area in which the index is displayed.

10 6. An electronic equipment according to Claim 4,
wherein said control means changes only the border line
of the predetermined area without changing the size of

the display 6f the index.

15 7. An electronic equipment according to Claim 1,
wherein said display means displays the indices for
controlling the function including said index in
different color than that of the display in the screen.

20 8. An electronic equipment domprising:

display means for displaying an index representing
a predetermined function on a screen;

‘viewpoint detection means for detecting a
‘viewpoint position of an operator on the screen;

25 function control means for shifting the function
represented by the index to an activation state or an

inactivation state when said viewpoint detection means

I




vi ewpoi nt is remarkably reduced. 15 Since the area of the index
functioning as the viewpoint switch is not set wwde fromthe begi nning, the
ri sk of activating the function of the viewpoint switch against the intent
of the operator is reduced. In the present enbodi nent, during the period
from 20 the watching of the.index Wby4B8he operator to the execution of
the w de angle function, the index Wis blinked so |ong as the operator
watch the vicintty of the index, and during the execution of the w de angle
function, the index Wis displayed with the intensity 25 i nversion.

Thus, the operator can identify the operation status of the vi ewpoint
switch by one dehaets thatathe Ydeyppanthefhihed QPeratem Wwatahas pihken -

- 32 - line 203a_including the index Won the finder screen 302 shown in
Fig. 4 may be $Bfexpferngr PERAftERRinede time period; and

control means for changing the predetermined time
period between when the function is sﬁifted from the

5 deactivation state to the activation state and when the
function is shifted from the activation state to .the

non-activation state.

9. An electronic equipment according to Claim 8,
10 wherein said display means displays a plurality of
indices representing a plurality of functions including

said function.

10. An electronic equipment according to Claim 8,
15 wherein said viewpoint detection means samples the

viewpoint position at a predetermined period.

11. An electronic equipment according to Claim
10, wherein said control means shifts the function to
20 the activation state when the watching of a |
predetermined area in which the index is digplayed is
detected continubusly a predetermined number of times
of sampling and changes the predetermined number of
times of sampling between when the function is shifted
25 from the deactivation state tb the activation state and
when the function.is éhifted from the activation state

to_the non-activation state.
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area of the group of coordinates a. By doing so, the risk of activating the
vi ewpoint switch against the 5 I ntent of the operator can be reduced. As
a second enbodi ment, the indices of the viewpoint switch such as W T and F
to be displayed on the finder screen 302 ipn the previous enbodi nent may be
set to colors different fromthe index ﬁh?gh'is not the 10 function of
the viewpoint switch (for exanple, date). By doing so, the operator nay
discrimnate the indices which function as the viewpoint switch and ot her

i ndi ces, of the information displayed in the finder so that nal function of

| nadvertently matchiﬂg FRS gfgggﬁgéiéiegﬁibmgn%iggggEaE Wi C il ff educed.

Such a display control i's per e systemcontrolF circuit 308. In

the first and ﬁf,comgefamdgaﬁatcghhfoiomas% 8hahBB8sIiAdP sAfzef A At es
stored in the second nmenory 210 is stored in the Tenporary nenory 311 when

the 20 vari@bégﬁa-},om €RE fndéf 8RAASHRL! 9leWPoiint astebawdr arddie. steps
P233, P234 and P235, although this value may be 2 or any nunber. The tim ng
to activate the
5 | 13. An electronic equipment according to Claim 8,
" wherein said display means changes displays the indices
for controlling the function including said index in
different color than that of other display in the
screen.
10
14. A video camera haQing a viewpoint switch
comprising:
viewpoint'switéh means for activating a function
represented by one of a plurality of indices
- 15 representing different'functions displayed on a monitor
screen when said one index is watchéd'by an operator
for a predetermined time period; and
area modification means for moving a border line
of an area functioning as said viewpoint switch means

20 on the finder screen to a differént position as a state

of watching the indéx by the operator changes.

15. A video camera according to Claim 14, wherein
the index has a different display area than a viewpoint

25 detection area, and the border line of only the

% C L Mo s %



operation of the viewpoint switch is 5 tines in the above enbodi nent

al though it may be any nunber of 25 times. Thus, even when the operator
wat ches an uni ntended i ndex, the index is not imediately blink displayed
and - 33 - inadvertent blinking of various indices as the viewpoint of

the operator noves is avoided. In the abo%®@ enbodi nents, the index is
blinked or intensity inverted to permt operator to identify the 5
operation status of the viewpoint switch by one glance. Alternatively, the
color of the index may be changed I n accordance with the above enbodinments

of the video canera hayi Vi e 0|nt S tch t he boundary of the area
functioni ng asYtf¥P QFE&pagﬁ ﬁPPcﬁ P8 1§ © aﬁ@@@d to a different position

as the state if viewing of the index on the finder screen by the operator

16. A video camera according to Claim 14, wherein
said area modification means changes the border line
5 position between when the function is activated and

when the function is deactivated.

17. A video camera according to Claim 16, wherein
said area control means expands the border line when

10 the function is activated.

18. A video camera according to Claim 14, further
comprising:
display state control means for displaying the
15 indices functioning as the viewpoint switch and the
indices not functioning as the viewpoint switch, of a
plurality of indices displayed on the monitor screen in

different colors from each other.

20 19. A video camera comprising:
viewpoint switch means for activating a function
represented by an index displayed on a monitor screen
when the index is watched by an operator for a
predetermined time period:;
25 viewpoint detection means for detecting a
viewpoint position of the operator 6n the finder

screen;
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changes so that only the area which includes the indices of the viewoint
switch to be functioned is automatically set w de. Accordingly, the

mal f uncti on 15 of the viewpoint switch that the viewpoint switch is
operated agai nst the intent of the operator is reduced and the vi ewpoi nt
switch is effectively functioned even i¥ %he-vi ewpoi nt of the operator
deviates fromthe target to sone extent. Thus, the fatigue of the 20
operator is reduced. In accordance with the feature of the above

enbodi ments of the video canera having the viewoint switch, the indices
whi ch function as t Vi e 0|nt swi tch and other indices, of t he Iurallty

of indices 25 di RACIPR PeARs fE, sﬁe£WénanpW&9§&%ﬁt
difforent col QI OMEAholigs 50 Lheh {18.boTheatBLERh R & the
present in an area functioning as the viewpoint switch
for the predetermined time period or not; and
5 area modification means for moving a border line
of the area functioning as the viewpoint switch to a

position in accordance with the determination by said

discrimination means.

10 20. A video camera according to Claim 19, wherein
a plurality of indices representing a plurality of

functions are displayed.

21. A video camera according to Claim 19, wherein
15 the index has a different display area than a viewpoint
detection area, and the border line of only the

viewpoint detection area is changed.

22. A video camera according to Claim 21, wherein
20 said area modiflcatlon means changes the border line
position between when the function is actlvated and

when the function is deactivated.

23. A video camera according to Claim 22, wherein
25 said area control means expands the border line when

the function is activated.
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I ndices can be readily discrimnated and the inadvertent watching of the

I ndex of the viewpoint switch is reduced. In accordance wth the above
enbodi mrent of the 5 vi ewpoi nt control unit, the boundary of the
predeterm ned area on the screen is changed by the on state and the off
state of the viewpoint switch neans for -p8&2formng the predeternined
function when the watching of the predetermned area for the 10
predetermned tine period is detected. Thus, when the viewpoint swtch
means is in the off state, the predetermned area in the screen is set to a

relatively narrow area sQ that the inadvertent, turn- of t Vi ewnoi nt
switch means by theaaoveﬁel"ﬁl%&f) FRESF R A5GORANY to 8‘{1% I%eré\‘f%&‘?ﬁ
reduced, and “hﬁﬁ %QS.Xiempoint switch means is turned on by the intent of
t he operator, r eppreaegérnined area is widened than that in the off state

so that the on stat 818%52%‘65%‘6!9%5\%::%‘94 hieBnisS £62P i"s‘b%é)jf:}d &1 ewpoi nt
of the operator 20 veés to sone extent and the fatigué of the operator
indices functioning as the viewpoint switch and the
5 indices not functioning as the viewpoint switch, of a

plurality of indices displayed on the monitor screen in

different colors from each other.

25. A video camera according to Claim 19, wherein
10 said monitor screen comprises an EVF and said viewpoint

detection means is arranged in the EVF.

26. A viewpoint control unit comprising:
vigwpoint detection means for detecting a
15 viewpoint on a screen:;
viewpoint switch means for activating a function
when said viewpoint detection means detects the
watching of a predetermined area on the screen for a
predetermined time.period; éﬁd
20 . control means for changing a border line of the

predetermined area between the activation state and the

deactivation state of said viewpoint switch means.

27. A viewpoint control unit according to Claim
25 @ 26, wherein said detection means turns on said
viewpoint switch means when the viewpoint is sampled at

a predetermined period and the predetermined area is
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caused by the operation of the viewpoint switch is reduced. In accordance
with the feature of the above enbodi nent of the viewpoint control unit,

when it is 25 detected that the operator watches the predetern ned area
continuously the predeterm ned nunber of tines, the viewpoint switch neans
I's turned on. Thus, even if 35 - the-op&rator watches predeternm ned area

for only a short period bel ow the predeterm ned nunber of tines, the
vi ewpoi nt switch neans is not turned on and the inadvertent turn-on of the

vi ewpoi nt switch against the 5 i ntent of the operator

is reduced. In

accordance with other feature of the above enbodi nent of the viewpoint
control unit, wakchedptoytihuohelyradpredetariinedanumbenande&if@Sreen t he

on state and the off state of the viewpoint sw tch neans.

28. A viewpoint control unit according to Claim

26, wherein said viewpoint switch means changes the

5 display of the predetermined area between the on state

and the off state.

29. A viewpoint control unit according to Claim

28, wherein the function of said viewpoint

10 is a zooming function.

switch means

30. A viewpoint control unif according to Claim

28, wherein the function of said viewpoint
is a fading function.

15

switch means

31. A viewpoint control unit comprising:

viewpoint detection means for detecting a

viewpoint on a screen; and

viewpoint switch means for performing a

20 predetermined function when said viewpoint detection

means detects the watching of a predetermined area on

the screen for a first time period and stopping the

execution of the function when said viewpoint detection

means detects the watching of the predetermined area

25 for a second time period different from the first time

period.
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10 Thus, whether- the viewpoint swtch is in the on state or the off
state can be clearly discrimnated by the difference in the display state
of the predetermned area in the screen so that the mal function of the

vi ewpoi nt switch neans is further reduced._ 15 I n accordance with

ot her feature of the above enbodi nent of" FHE'Viempoint control unit, the
function of the viewpoint switch neans is perforned when it is detected
that the predetermined area in the screen is watched for the first period,
and the execution of the 20 function is stopped when it is detected that

the predetermned amga ig %_te%%q_é{torccgn%gﬁegﬂ{syﬁ: pa%d&ddlrygg? ogvylf;ﬁ%i f the

operator watches the predetermned are ort perio first

period, the vi g4pollerStl GAIPYBIDIMY il M malith Wpind fogd  the

operator deviates the viewpolnt off "the predeterm ne r a short
?ﬁ” od bel ow t Baige¢RRpdin® YwaWed Meahi¥d WHEABAES Jiewpdidtried of f.
us,
sampled at a predetermined period and the predetermined
5 area is watched continuously a predetermined number of

times.

33. A viewpoint control unit according to Claim
31, wherein the first time period is set longer than

10 the second time period.

34. A video camera comprising:

viewpoint switch means for activating a function
represented by one of a plurality of indices

- 15 representing different operational functions displayed

on a finder screen when a viewpoint of an operator
resides in said one index; and

index- display state control means for changing the
display state of the index to a different display state

20 when the viéwpoint of the operator resides.

35. A video camera according to Claim 34, wherein
said index display state control means changes the
display state of the.index to a different state when

25 the viewpoint of the operator resides in the index of
the viewpoint switch a predetermined number of times or

for a predetermined time period.
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- 36 - the turn-on or turn-off of the viewpoint switch neans agai nst the

I ntent of the operator is reduced. Accordingly, it is not necessary to pay
attention not to watch the predeterm ned area in order to prevent the 5

vi ewpoi nt switch neans from being turned on or to keep watching the
predeterm ned area in order to prevent &£hgsviewpoint sw tch neans from
being turned off, and the fatigue of the operator caused by the operation
of "the viewpoint switch means is reduced and the nal function 10 of the
vi ewpoi nt switch neans is reduced. In accordance with other feature of the
above enbodi nents of the viewpoint control unit, the first period is set

| onger than the secdhd pdrvbdeoThamerahaccording &b Cleim Sdoiwhersinr ol
switch against the 15 intent of the operator is further reduced. A third
embodi nent of $&Edpiedentdispiayi shate renteep weaes. bideks hmmdndgxt he

resent application has
p. PP when the viewpoint of the operator resides in the index

of the viewpoint sWitch the predetermined number of

5 time or for the predetermined time period.

37. A video camera according to Claim 34, wherein
said index display state control means changes the
color of the index when the viewpoint of the operator

10  resides in the index of the viewpoint switch the |
predetermined number of times or for the predetermined

time period.

38. A video camera according to Claim 34, wherein
15 said index display étate control means changes the
display state of the index when the viewpoint of the
operator resides in the index of the viewpoint switch

to activate the corresponding function.

W



proposed a function to display indices representing 20 f1E ]

zoom ng and fading on the finder screen of the video canera rclryiés)%% .Ha%%agEEN
one of them by the viewoint (Japanese Lai d-QOpen Patent Appl '

4-202). However, sone error is frequently included between 25 t he

det ected coordi nate and the coordi nate -wmiiéch- i s operator actual ly watches.
Accordingly, even if the operator intends to watch an index, the index

det ect ed - 37 - by the viewpoint detection neans does not necessarily
correspond to the index which the operator watches As a result, even if the

operator intends to watch a particular index of the viewpoint swtch, the 5
det ect ed indeﬁ@5ggggﬁbﬁgéégﬁgéﬂgﬁaiﬁgﬂﬂﬁe i ntended index and the intended
function may not bg Penl TRt bdipmie ndViihy &S edfolfi OPerator does

detection unit comprises an area display circuit for
displaying a predetermined area on a screen, a

5 viewpoint detector for detecting a Viewpoint of an
operator, a switching circuit for detecting whether the
viewpoint of the operator detécted by thé viewpoint
detector is within the area or not and switching the
operation state of a predetermined function between a

10 first state and a second state depending on the
detection result, ahd a unit for changing a border line
position of the area on the screen between when the
operation state is shifted from the first state to the
second state and when it is shifted from the second

15 state to the first state.
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-to watch an index, the function corresponding to the index
uncontrol |l ably operate. 10 In the light of the above, Pﬁugi iiRgt%SEEN
enbodi nent is intended to secure easy function sel ection ope » e

wat ching the index. In accordance with an enbodi nent to be described bel ow,
there is provided a video canera conprising: 15 vi ewpoi nt swi tch neans
for activating a function represented by one of a plurality of indices
representing different operational functions displayed on a finder screen
when a viewpoint of an operator resides in said one index; and index

di splay state 20 control neans for changing the display state of the
Index to a different display state when the vi ewpoint of the operator

resi des. The index displ Al e control neans incl udesyae\g,eWpoi nt
detection device which changes the display 25 state of the index to a
different state when the vi &wpoint of the operator residessn the index of
the viewpoint switch a predete.rm ned nunber of tinmes or for
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- 38 - a predetermned tine period. The index display state c e
bl i nkes the index when the viewpoint of the operator resides [i mHidSHERH®AS BEEN
of the viewpoint switch the predeterm ned nunber 5 of ti

or f HERLUACED
predeterm ned tine period. The index display state control ne =
the color of the index when the viewpoint of the operator resides in the
I ndex of the viewpoint switch the predeterm ned nunber of tines or for the
predet erm ned 10 time period. The index display state control neans
changes the display state of the index when the viewpoint of the operator
resides in the index of the viewpoint switch to activate the correspondi ng

function. 15 By. t he provision of those mearbso when t he vi ewpoi nt of
the operator resides in one of the i88lces b
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of the viewpoint input displayed on the finder screen, the display state of
the i ndex changes so that the operator nmay select the functiop (b beiihefsiye--"
confirnms 20 t he viewpoint state of the own viewpoint. The “hird REPLACED
enbodi nent of the video canera having the viewpoi nt detecti ontert=ts TOW
expl ained in conjunction with the drawings. Fig. 10 shows a bl ock di agram
of a schematic 25 configuration of the video canera having the viewpoi nt
detection unit. As shown in Fig. 10, the video canera having the - 39 -
vi ewpoi nt detection unit of the present enbodi ment conprises a finder
optical system 103, viewpoint detection nmeans 106, a display circuit 107, a
correction circuit 130, a viewpoint switch 131, an 5 I ndex display state
control circuit 132 and a nmenory

FIG. 3
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133. The finder optical system 103 is provided to pernit thg=gBservers oN gEENNH
an object to be photographed by the video canmera. The viewp iﬁ@ﬁdﬁggiggég
detects a viewpoint position of an observer 0o_obse

means 106 10

“the finder optical system 103. The correction nmeans 130 is provided to
out put information on-the direction of the viewpoint of the eye of the

observer by correcting a detection output Pl 15

derived fromthe

vi ewpoi nt detection neans 106 by errors along a view axis and the

Vi ewpoi nt .

The i ndex display state control means 132 is provided to change

the display state of the index to be displayed on the finder screen. 20

In the video canera of the present enbodi nent thus constructed,

t he i ndex

di splay state control means 132 controls the display state of the index- on
the finder screen in accordance with the detection output Pl. Specifically,

when the viewpoi nt of the operator 25 resides, the display state of the
I ndex is changed to a
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different display state. Detail of the video canera having tffm EN '
- 40 - detection unit of the present enbodinent is now expl Hé%é ::LEPHP'%SBE

conjunction with the drawi ngs. As shown in Fig. 11, the vide
present enbodi nent conprises a |lens system 101, a 5 finder screen 102, a
finder optical system 103, an eye |lens 104, viewpoint detection neans 106,
a display circuit 107 and a systemcontrol circuit 108. The |l ens system 101
is provided to photograph an object and has a zoom | ens. The finder optical
system 10 103 is provided to permit the observation of the object

phot ographed by the | ens system 101 and has the finder screen 102. The eye
|l ens 104 is arranged in front of the finder optical systFYH3 agt- t he

operator watches the F/G 6A _

FIG. 6A
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finder screen 102 through the eye lens 104. The viewpglLnti_detect.ion
neans 106 cplacgypoi nt E of the eye 105 of the 0pera[@1m3§ﬂEETHAQB&=N
di spl ay CIE Tw rovided to display an AF frame repregenti ngepiihegps
area, indi vi ewpoi nt switch to be described |later—ang—pther——.-
I nformati on necessary to t he operator such as a tape count and a
phot ogr aphi ng node, on the finder screen 102. The systemcontrol neans 108
is provided to control the respective units of the canmera. 25 The
vi ewpoi nt- det ecti on neans 106 conprises an infrared ray emtting di ode 160

for irradiating an infrared ray to the eye 5 of the operator, a dichroic
- 41 - mrror 161 for passing a visible ray and reflecting the infrared

ray, a focusing lens 162 for focF}H thesiBrared ray reflected by the

dichroic mrror 161, a
® ©
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phot o-el ectric converter for convgrt qg the |nfrared 5 ﬁ?hﬁ
the focusing lens 162 to an el ectf}@ﬁ mmﬁeﬂam a Vi ewpo a

o

ET HAS BEEN l
circuit 164 for determ ning. the vi oper at or ojthe
screen based on the inage of the e erator on the
phot o-el ectric converter 163. 10 In this manner, since the visible
ray passes through the dichroic mrror 161, the operator may observe the
finder screen 102 through the dichroic mrror 161. Since the dichroic
mrror 161 reflects the 15 infrared ray, it reflects the reflected inmage
of the eye 5 |Ilun1nated by the |nfrared ray emtting diode 160. The

refl ected |ﬂf§'£§é used by t89950 dg's 162 and focused on the
phot o-el ectric mverft er 163. 2 € Viewpoi nt detection circuit
164 determ nes the viewpoint

or on the finder screen 102 based
on the image of the eye 105 of thegMEM r on the photo-electric converter
163 in accordance with @m% ORY:
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al gorithm di scl osed i n Japanese La| Pat e 25

1- 241511 and 2-32312. The functlon dswitch mo nted REPLKGED
finder optical system 103 of the vid - 42 - the maEmAT L
enbodi nent is now explained. Fig. 12 | e of display of the

finder screen 102. As shown, a nenu conprising indices 121a, 121b and 121c
representing different operatlonal 5 functions represented by al phabetic
characters W T and F is displayed. Referring to flow charts of Figs. 13
and 14, a specific operation of the systemcontrol means 108 is expl ai ned.
10 Coordi nates of a predeterm ned area including the indices of the
viewpoint switch are stored in a read- only nenory (for exanple, coordinate
a for a wide angle
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switch is ready. The vari abl es 1 sent the nunber of tinmes of
coi nci dence of the viewpoint of t th the coordinates a, [err]
and 20 [err], respectively. The systen1contro| means continuously

recei ves the viempoint coordi nate of the operator on the finder screen 102
fromthe viewpoint detection neans while the operator watches the finder
screen 102 and the 25 vi ewpoi nt detection is normally conducted steps
P303, P311 and P319. It is assuned that the operator watches the index -
43 - Wof the wide angle function. If the coordinate of the

function, coordinate [err] for™a telescoplc ~f-uncti on and cooran
fading function). 15 'nTﬁsﬁkﬁﬁl Qﬁk vi deo caner §m%§&§aﬁgg§$EEN
and variables 1, mand n are res 02) so that t \J .

FIG. 10
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vi ewpoi nt essentially coincides w hﬂ §hggﬂgsc§b@lgik fta a by the|dBeISSHBETIHAS BEEN

the step P303, the systen1contro| y the variall e m ABBLACED

O (step P304). 5 Then, Wmm’ Jmu [e 1lis lar
i

predet ermi ned nunber of times (5t ent enbodi nent) or not is
determ ned (step P305), and if it is smaller, the display of the index Wis
blinked (step P306). The variable 1 is increrrent ed by one (step 10 P307)
and whether the variable 1 is larger than 5 or not is determ ned (step

P309). If the variable | is smaller than 5 by the decision in the step
P308, the pr ret ns to the step P303 to receive the viewpoint

coordi nate fg 1317 vi ewpoi nt detection circuit. |If the decision of
the step P30

| S no snal ler than 5, the i.r%gx Wis displayed with intensity
i nversion and the zoomlens i, the wi de angle. Then, the

process returns to the step PBOSYSFEMece ve the viewpoint 20 coor di nat e.
On the other hand, if tpe—var aDONTROLs L erP1
CIRCUIT

T ——t—.-16
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than 5 in the decision of the step'§505, the process directly | pgg A e
step P309. |If the viewpoint noves 0T¥i5$mfh$ban&7ﬁrﬁed he 25 deci ssﬁa%% é‘%BEEN

the step P303, the process noves to mely, even -
coordinate a coincides with the vie e, the variable 1 is
reset to 1 - 44 - if the viewpoint Is even one noved off the coordinate
a before the nunber of times of coincidence reaches 5 tines (steps P312,
P320 and P327). Wen the operator watches other index, that is, T
representing the 5 tel escopic function or F representing the fading
function, the operation procedure is simlar. In the present enbodi nent,
the index is blinked or intensity inverted, although it nmay be displayed in
a different color. The index nmay be a picture or 10 . illustration, and

t he shape of the index may be changed

FIG. 13
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instead of the intensity inversiaﬁrf¥Hé'héﬁﬁéfwﬁ?_aisplay of'rW%{ TR o

be changed when the function has HisShedt Hes BreeRepRy@cut ed. By ingé %&Ef %BEEN

operator can select a desire functj mﬁmjlmmmilponfl rmthe Lﬁ&ﬁ&
en

the selected function by nmerely wa er screen 102. In
accordance wth the present enbodi nent, vi ewpoi nt of the operator
resides jn one of the indices of the viewpoint input displayed on the
finder 20 screen, the display state of the index is changed so that the
operator may select the function while he/she confirnms the viewpoint state
of own vi ewpoi nt. Thus, the exact coincidence of the viewpoint coordi nate
of the operator with the coordinate of the viewpoint 25 switch, and the
normal operation of the function of the viewpoint switch can be readily
infornmed to the operator and the problem of inadvertent coincidence of

FIG. 14
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- 45°- the viewpoint coordinate and the coordinate of the |§gggidgMgnfgﬂg§T
ks ‘avoi ded. - 46 - WHAT IS CLAIMED | S: 1. An el ectronjjc eq&i n;nﬁ
conprising: display nmeans for displaying an index represenflidge aﬁ _________ UV1995
predeterm ned function on a screen; 5 Vi ewpoi nt de p—-APARS—f-0f

" detecting a viewpoint position of an operdtoer on the screen; function
control neans for performng the function represented by the i ndex when
sai d vi ewpoi nt detection neans detects that the viewpoint of the operator
10 wat ches a predeterm ned area in which the index is displayed for a
predetermned tinme period; and control neans for changing a border position
of said predeterni nEdegtzends Eqaipmesdn Using Vdegmedat Detector

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to an electronic
equipment for controlling“a function by using wviewpoint
detector.

Related Background Art

Recent advancement in an image handling field
including a video equipment such as a video camera is
remarkable and improvemehts of operability by using an
image have been made in common to various types of
equipments. Operation and control using a viewpoint
input is effected to perform a function corresponding
to an index which is displayed on a display screen and
viewed by an.operator without manually keying.

Such input means using the viewpoint is disclosed
in USP 4,946,271 and USP 4,109,145, in which when an
operator views a mark of.area diéﬁiayed on a display, a
function corresponding to the mark is performed.

However, in the prior art arrangement, when the
operator desires to activate a function of a viewpoint
switch, the operator must continuously watch the index
for a while without moving the viewpoint off. Thus,
when an area in which the index is located is small,
the operator may feel.fatigue.

If the area of index is expanded to avoid the



wi t h'the change of state of watching by the operator of 15 === )

predetermned area in which the index is displayed. 2.  Anl|leRERCAGEMENT SHEET
equi pnent according to Claiml1, wherein said display neans dj spl ayﬂaz oV 1995
plurality of indices representing a plurality of functions ijnPr@di-ng™ 20 e

said function. 3. An el ectroni c equi pnent according to C armr L, Wherern
sai d vi ewpoi nt detection neans sanples t Vi ewpoi nt position at a

predet ermi ned period. 25 4. An el ectro equi pnment according to Claiml1,
wherein said control means changes the position of the - 47 - border
line of the predeterm ned area between before and after activating the
function by watching the predetermned area in which the index is

di spl ayed. 5 5. xqﬁ«f:el ectroni ¢ equi pnent accomdia?,{ o Claim4,
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wherein said control means expands the predeterm ned area by, actvatFrg-the==—7
function by watching the predetermined area in which the indg@®aPEACEMENT SHEET
di spl ayed. 10 6. An electronic equi pment accordinglfto C eﬂ p ﬂgv 1995
wherein said control means changes only the border |ine of th&ate: .¥. ... tenstacaniine |
predeterm ned area w thout changing the size of the display of the Tndex.

15 7. An el ectroni c equi pnent according to Claiml1, wherein said

di spl ay neans di splays the indices for controlling the function including

said index in different color than that of the display in the screen. 20

8. An el ectroni c equi pnent conpri sing: %Spl ay neans for displaying an

i ndex representing a predeterm ned functi on a screen; viewpoi nt

detection neans for detecting a viewpoint position of an operator on the
screen; 25 function control neans for shifting the function

represented by the index to an activation state or an inactivation state

when sai d vi ewpoi nt detection neans

FIG. 2B
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-48- detects that the viewpoint of the opérator watches tHheRERUAGEMENTSHEET
.predeterm ned tine period; and control neans for changing |t he pred tﬁﬁggggﬁ
Date :dPaét .

time period between when the function is shifted fromthe
state to the activation state and when the function is sh

activation state to the non-activation state. 9. An el ectroni c equi pnent
according to Caim8, 10 wherei n sai dy di splay neans displays a plurality
of indices representing a plurality of functions including said function.
10. An el ectronic equi pnent according to Claim8, 15 wherein said

vi ewpoi nt detection neans sanples the viewpoint position at a predeterm ned
period. 11. An el ectronic equipnent according to Caim 10, wherein said
control nmeans shifts the function to 20 the activation state when the
wat ching of a

FIG. 3
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predeterm ned area in which the index is displayed is detecied _continuously

a predeterm ned nunber of times of sanpling and changes th

nunber of tinmes of sanpling between when the function is s |f§sg %@hg&psﬁgﬁr

the deactivation state to the activation state and when th
shifted fromthe activation state to the non-activati on st

é&{@otlct le s

12. An el ectronic equipment according to Caim1ll, wherein said control
means changes the size of the di splay of the index and the viewpoint
detection area. 5 13. - An el ectronic equi pmrent according to daim
8, wherein said display means changes di sl ays the indices for controlling
“the function including said index in different color than that of other

di splay in the screen. 10
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14. 'A video canera having a viewpoint switch conprising: v' ;§§ﬁ¥W+QHEET
means for activating a function represented by one of a plyr.
i ndi ces 15 representing different functions displayed o g tz)mgv m
screen when said one index is watched by an operator for a 1

time period; and area nodification neans for noving a border Iine of an
area functioning as said viewpoint swtch neans 20 on the finder screen
to a different position as a state of watching the index by the operator
changes. 15. A video canera according to @ aim 14, wherein the index has a
different display area than a viewpoint 25 detection area, and the
border line of only the 11111111 111111 11111111111111 - 50 - viewpoint

detection area i s changed.
FIG. 5
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16, A video canera according to Caim 14, wherein said §rReprACEMESEESHEET
nmeans changes the border line 5 position between whenijt he funcéiﬁé\’ i@

activated and when the function is deactivated. 17. A vi flegaeanfr 8. NV SN
according to Caim 16, wherein said area control neans expaads—the—border
i ne when 10 the function is activated. 18. A video canera according to
Claim 14, further conprising: display state control neans for displaying
the 15 i ndi ces functioning as the viewpoint switch and the indices not
functioning as the viewpoint switch, of a plurality of indices displayed on
the nonitor screen in different colors fgomeach other. 20 19. A

vi deo canera conprising: viewpoint switch neans for activating a function
represented by an index displayed on a nonitor screen when the index is
wat ched by an operator for a predetermned tine period; 25

vi ewpoi nt detection neans for detecting a

FIG. 6

FIG. 6A
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vi evipoi nt position of the operator on the fi nder screen;

- discrimnation nmeans for determ ning whether the viewpoint cﬂﬁ%kAQ§MENW§HEET
vi ewpoi nt detection neans is present in an area functioninf as t
vi ewpoi nt switch for the predeterm ned tine period or not; difie flfz NUVB%

area nodi fication means for noving a border line of the area runerlonung as
the viewpoint switch to a position in accordance with the determ nation by
said discrimnation nmeans. 10 .20. A video canera according to
Claim 19, wherein a plurality of indices rdpresenting a plurality of
functions are displayed. 21. A video canera according to Claim19, wherein
15 the index has a different display area than a vi ewpoi nt detection
area, and the border |ine of F/Gt he6A
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vi ewpoi nt detection area is changed. 22. A video camera acgo “FCF e
21, wherein 20 said area nodification neans changes t he [[pBEBACEMENT SHEET
position between when the function is activated and when tle funcl" QnN[]nggs
deactivated. 23. A video canera according to O aim 22, whefleP#e25-% " gaidm--.

area control neans expands the border |ine when the function 1S activateu:
- 52 - 24. A video canera according to Caim19, further conprising:

di splay state control means for displaying the indices functioning as the
vi ewpoi nt switch and the 5 I ndi ces not 8f uncti oni ng as the vi ewpoi nt
switch, of a plurality of indices displaye€d on the nonitor screen in
different colors fromeach other. 25. A video canera according to Caim19,

wher ei n
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vi ewpoi nt detection means for detecting a 15 Vi ewpoi nt 1995
vi ewpoi nt switch neans for activating a function when said \/Jsﬁg%\nc’grmv

detection neans detects the watching of a predeterm ned area on the screen
for a predetermned tinme period; and 20 control neans for changing
a border line of the predeterm ned area bgt-ween the activation state and

t he deactivation state of said viewpoint switch neans. 27. A vi ewpoi nt
control unit di to daim25 5 wherein said detection neans
turns on sal%m t switch h9as n3 viewpoint is sanpled at a

10 * said nonitor screen conprises an EVF and said viewpo 'HE_.—EW HEET
- freans is arranged in the EVF. 26. A viewpoint control unlt#c

predet erm ned period and the fd&*\ . i‘."f' area is - B3 -
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control unit according to C aim 26, wherein said viewoi nt |sTREPEACERMENS SHEET
changes the 5 di splay of the predeternm ned area between

wat ched continuously a predeterm ned nunber of tinmes. 28. Atv' WPOI Nt — —
he ongs
the off state. 29. A viewpoint control unit according to C WPZB’ 2ﬂ@ﬁéi§5

the function of said viewioint switch neans 10 Is a zoomng function.

30. A viewpoint control unit according to Caim28, wherein the function of
said viewpoint switch neans is a fading fgnction. 15 31. A vi ewpoi nt
control unit conprising: viewioint detectTTon neans for detecting a

vi ewpoi nt on a screen; and .viewpoint switch neans for performng a 20
predeterm ned function when said g oi ntydet ecti on neans detects the

wat chi ng of a predeterm ned area ?73ﬁe s8&een for a first tine period and
stoppi ng the execution of the function when said viewpoint detection

P101
POWER O
- P102

0=m=n=0

”

VIEWPOINT DETECTION p-P103

NO

EQUAL T0 o, BOR T 2 1 4;fp139
STOP QPERATION
¥
Y - 0=m=n=0
| _ ~pi2g
Pl36\_\ L P137\,\ ,B | /(PI38
~ STOP OTHER . STOP OTHER STOP OTHER
OPERATION OPERATION OPERATION
! A;PMS ‘ ;PHS ;Pﬂi
m=n=0 0=n=0 0=m=0

NO o
0257 \ mz5? ‘
P109 P17 P125
YES . YES YES
Iyl L | omm
PERFORM WIDE 'PERFORM TELEPHOTO PERFORM FADE
ANGLE OPERATION OPERATION | OPERATION
[ ¢ T ' T 'y




nmeans detects the watching of the predeterm ned area 25 %@Fﬁ Egcund
time period different fromthe first tinme period. 54 - PLA Pﬁ%&ﬁﬁHﬁET

control unit according to Claim 31, wherein said viewpoint cti

turns on said viewpoint switch nmeans when the viewpoint is L_%trari Iejz%
- predeterm ned period and the predeterm ned 5 area is watched '
continuously a predeterm ned nunber of tines. 33. A viewpoint control unit
according to Claim31l, wherein the first tine period is set |onger than 10
the second tinme period. 34. A video canergé?onprising: vi ewpoi nt switch

means for activating a function represent by one of a plurality of
I ndi ces 15 representing different operational functions displayed

FIG. 10
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0 . . ! ﬂé %i’é@h«@ﬂ?suesr
I ndex; and i ndex display state control neans for changi ng e d{ﬂf&

on-a finder screen when a vi ewpoi nt of an operator reside
" of the index to a different di splay state 20 when t he l

operator resides. 35. A video canera according to Caim3
i ndex di splay state control neans changes the display state of the index to

a different state when 25 the viewpoint of the operator resides in the
i ndex of the viewpoint switch a predeterm ned nunber of times or for a
predetermned tine period. . - 55 - 36. Al%jdeo canera according to Claim

34, wherein Y-adl di splay state control neans blinks the i ndex when

t he viewpmlﬁryf Jthe ggerator resides in the index of the viewpoint switch
t he predeterm ned nunber of 5 time ohj1@0 the predeterm ned tinme period.
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37. "A video canera according to C aim34, wherein said | ndex -eh-sphay-.st-at-e—
-control neans changes the col or of the index when the vie BEHIAGEMEhESHEET
operator 10 resides in the index of the viewpoint swtgh the
predet erm ned nunber of times or for the predeterm ned ti
vi deo canera according to Caim 34, wherein 15 said in
control neans changes the display state of the index when the viewpoint of
the operator resides in the index of the viewpoint switch to activate the
correspondi ng function. 13

FIG. 13
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--------------------

ELECTRONIC EQUIPMENT USING VIEWPOINT DETECTOR
ABSTRACT OF THE DISCLOSURE '

An electronic equipment having a viewpoint
detection unit comprises an area display circuit for
displaying a predetermined area on a screen, a
viewpoint detector for detecting a viewpoint of an
operator, a switching circuit for detecting whether the
viewpoint of the operafor detected by the viewpoint
.detector is within the area or not and switching the
operation state of a predetermined function between a
first state and a secohd state depending on the
detection result, and a unit for changing a border line
bosition of the area on the screen between when the
operation state is shifted from the first state to the
second stafe and when it is shifted from the second

state to the first state.



