2270171 1 OPTI CAL APPARATUS HAVI NG A FUNCTI ON OF | NPUTTI NG DATA OF
A VI SUAL AXI S BACKGROUND OF: THE | NVENTION 5 Field of the | ma‘h?
present invention relates to inprovenent on an optical app i g
function of detecting a visual axis which _is provided with a visual axis ™
detecting nmeans for detecting a rotation éngTe of an 10 optical axis of an
eye ball of the user who |ooks a field of viewin a finder as well as
detecting the visual axis of the user on the basis of said detected
rotation angle. Related Background Art 15 Various kinds of optica
apparatus fdr detecti ngPRRCAE ABEARAGWS HAMING FerRUNCZEQM QR observer
observes; that is, detecting a visual axis (or a stared point) have been
proposed, including an eyeIgBH@'P&Nﬁn@P@ApIQﬁ dyrE Mg B¥%%ir at us which is

di scl osed in Japanese 20 Patent Appln. Laid-Open No. 1-241511. For exanple,
i n Japanese Patent Appln. No. 4-167014 there is disclosed an opti cal

appar at us whic | S L ct g neans as a part of a finder
system and per.Bé.E%E;F&gﬁr%@{i ,:S;[&ép éﬁgraphi ng operation by utilizing

data of a vissugl; o4 egg:%hgﬁfﬂJgﬁkfg'said visual axis detecting neans. In
this kind of a y , P—%s—ve+y—f#fficult to sinplify the entire

apparatus and, at the s didfent invention relates to improvement

on an optical apparatus having a function of detecting

a visual axis which is provided with a visual axis

detecting means for detecting a rotation angle of an

10 optical axis of an eye ball of the user who looks a
field of view in a finder as well as detecting the
visual axis of the user on the basis of said detected
rotation angle.

Related Background Art

15 Various kinds of optical apparatus for detecting
-which position in an observed area an observer observes;
that is, detecting a visual axis (or a stared point)
have been proposed, including an eye camera and a (;
photographing apparatus.which is disclosed ih Japanese

20 Patent Appln. Laid-Open No. 1-241511. For example, in
Japanese Patent Appln. No. 4-167014 there is disclosed an
optical apparatus which has a visual axis detecting means
as a . part of a finder system and performs various kinds
of photographing operation by utilizing data of a wvisual

25 axis obtained by said visual axis detecting means.
In this kind of apparatus, it is very difficult

to simplify the entire apparatus and, at the same time,



-2- 1 to detect the visual axis of the photographer who | ooks into the
field of viewin a finder with high precision in order to perform
phot ogr aphi ng operation. For exanple, if the photographer wears gl asses
havi ng hi gh surface 5 reflectance, a ghost Pnfige caused by reflected |ight
fromthe gl asses reduces precision of detection. Also, if the eye ball is
illumnated with a |ight beamfroman highly | um nous object (a |ight
source, the sun, and so on) in the field of viewin a finder, the 10
reflected |ight beadeteom the syisuladl laxied e stipr quictiagraphedetwed | iooks
Accordi ngly, when various kinds of photographi ng operation is perfornmed on
the basis of visiatoakhe faeddbpft ivdesbdve-arefindsrediddmrighavienisten in
visual 15 axis detecting neans, data of the visual axjis my be inexact,

and sometines, deF8eEafionBErheTELPRAtAITAPing QQFEQﬁ%9an%?°ﬁﬂﬁﬁ%ﬁﬁ%®hlng
operation is not,perforned,according to the w shes of the rapher and
desired i mages chﬂ gg°58?5?ﬁ § ﬂfﬁEs(ﬁﬁﬂﬁﬁ$ i%é&é%{%? fent i on

ist id whi_ch t I tecti,on of a
Visual ‘axis dPr eECERRCEeNRsY R aERR SR, e % 3 SR SR O
with structure igy, %@ fﬂg giaﬂ§%% %éﬂ&ﬂ&ﬁ Iteé}é&“&f det e ete?ﬁg d

desired functions pparatus are ex | accor ng to
if the eye ball is illuminated with a light beam from

an highly luminous object (a light source, the sun,
W and so on) in the field of view in a finder, the
10 reflected light beam from the eye ball reduces precision
6f detection.
Accordingly, when various kinds of photographing
operation is performed on the basis of visual axis
data by the above-mentioned camera having the visual
15 axis detecting means} data of the visual axis may be
inexact, and sometimes, data‘can not be obtained at
all. 1In this case, photographing operation is not
performed according to the wishes of the photographer

and desired images can not be obtained.

20

A concern of the present iﬁvention is to provide
an apparatus which operates properly'even when detection
of a visual axis direction is forbidden, wherein said

25 apparatus is provided with structure in which the user's
visual axis direction is detected and desired functions

of the apparatus are exhibited according to detected



-3- 1 data, as well as with structure in which output froman object sensor ’
I s judged according to predeterm ned al gorithm and functions of the
apparatus are exhibited according to results of judgenent. 5 )
Anot her concern of the present inventi-er3is to provide an optical apparatus
having a visual axis detecting function which can al ways obtai n i mages
according to the wishes of the user, wherein use of an eye-control node for
per f or mi ng phot ogr aphi ng 10 operation according to visual axis data can be
restrict- ed @dh AlaSWeeEPNASOkitR" BLEdLRAraPda GRRAN Su u&efffr%[)n{“ ng
phot ogr aphi ng operation without using said visual axis data can be properly
sel ected. |n acobjeccesansbrtde paageat acoveaingn tohPradetekmiidi ded an
i mage taking apparatus which is controlled according to a plurality of :
sel ect abl e opekgnyithmpued Mmctidnseofr elet epparatulunte exhibidlddli Ng
exposure control, conprising: a visual axis detecting nmeans for detecting
di recti ons of2QRr3INg erresyltsapfatndgemepdntrol neans having a first
control mpde for controlling said functions on the basis of information
from sai d%isual axi SRRERRY | TAPCREUNRE Hhe Brssestidinyentdbnmige for
controlling said fungiions Wi t hou usinﬁasaid informatign fromthe visual

axi s detecti i RENSASPY RPELR] PPRR2FRENRAVEPIs A ¥denad exdFer said

first or sai o . i n accordance w a sel ection of one of
sai d Operatigﬁﬁﬁﬁﬁggyf fﬁﬂéklg@qﬁhiéh éan afways oggaln images

according to the wishes of the user, wherein use of

an eye-control mode for performing photbgraphing ;-)
10 operation according to visual axis data can be restrict-
ed and an eye-control forbidding modé capable of
performing photographing operation without using said
visual axis data can be properly selected.
In accordance with the present invention there is
15 provided an.image taking apparatus which is controlled
according to a plﬁrality of selectable operation modes
which have predetermined functions including exposure
control, comprising: .
a visual axis detecting means for detecting directions of the ~
20 user's visual axis;

a control means having a first control mode for controlling said
functions on the basis of information froﬁ said visual axis detecting
means, and a second control mode for controliing said functions
without using said information from the visual axis detecting means;

25 and

‘a selection means for selecting either said first or said second

control mode in accordance with a selection of one of said operation

modes.



-4 - 15 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a view show ng the
maj or conponents of the first enbodi ment of the present invention, which is
appligd-to a single-lens reflex canera. Figs. 2A and 2B show the top view
and t rear 10 view of the single-lens refléx canera shown in Fig. 1,
respectively. Fig. 3 is an explanatory plan view of the field of viewin a
- finder. Figs. 4A and 4B are explanatory plan views 15 of the node di al
~shown in Fig. 2A. Fig. 5 is a block diagram showi ng the circuit

- constitutionlof the single-lens reflex camera.shown in Fig. 1. Figs. 6A and
6B are explanatory views of an 20 LCD for a nonitor and an LCD in the
finder, respectively. Fig. 7 is a flowhart show ng the operation of the
single-lens reflex canmera shown in Fig. 1. Figs. 8A 8B and 8C are views
showi ng display states of the LCD for the nonitor and the LCD in the 25
finder, which help understanding of the operation explained in Fig. 7.

Figs. 9A and 9B are views showi ng display states '

5 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view showing the major components
of the first embodiment of the present invention, which
is applied to a single-lens reflex camera.

\J ' Figs. 2A and 2B show the tép view and the rear
10 view of the single-lens reflex camera shown in Fig.
1, respectively.
Fig. 3 is an explanatory plan view of the field
of view in a finder.
Figs. 4A and 4B are explanatory plan views
15 of the mode dial shown in Fig. 2A.
Fig. 5 is a block diagram showing the circuit
constitution of the single-lens reflex camera shown
in Fié. 1.
Figs. 6A and 6B are.explanatory views of an
20 LCD for a monitor and an LCD in the finder, respectively.
Fig. 7 is a fléWchart showing the operation
'of the single-lens reflex camera shown in Fig. 1.
Figs. SA; 8B and 8C are Qiews showing display
states of the LCD for fhe monitor and the LCD in the
25 finder, which help uqdé;standing of the operation
explained in Fig. 7. | |

Figs. 9A and 9B are views showing display states



- 5-1o0of the LCD for the nonitor and the LCD in the finder, which also
hel p under st andi ng of the operation explalned in Fig. 7. Fig. 10 is a

fl owchart show ng the operation 5 of "distance neasuring point

aut o-sel-ection" in Fig. 7. DETAILED DESCRLPTI ON OF THE PREFERRED ENBODFNENT
The present invention will be described below 10 in detail with reference
-to an enbodi rent shown in the drawings. Fig. 1 is a schematic view show ng
the major portions of the first embodi ment, wherein the present i nvention

o 2ppl i eq 1geacAbnabs: EBRS che’ hBhitaiPeha the igh A0 GHY Ahdle, @ 10D

view and a rear Vview of e sane, respectlv nat ory

vi ew of the | n Q$&% es, a
photographithfgﬁsagﬁgtgﬁ?k nggr?ﬁgﬁdﬁggg%ﬁ;&%? é%ﬁflén %ﬁﬁ&ﬁ
provided 20 jhori§¢ ganera nmain body. Though shown as two |enses for t he
sake of convenience, a |lens systemactually consists of nore | enses. A main
mrror 2 is slanted Pigteloedbed filokchaifeshowdng) the@pdratdow | i ght |
path with correspondence to the conditions of the 25 object image observed

t hrough asfioaflefd$gtanceamdasheipgopodnip autp-celdiction? dn tRigyobj ect. A
sub-mrror 3 reflects the light beamtransmtted through the main

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The preseht invention will be described below o
10 in detail with reference to an embodiment shown in
the drawings.
Fig. 1 is a schematic view showing the major
portions Qf the first embodiment, wherein the present
invention is'applied to a singie-lens reflex camera.
15 PFigs. 2A and 2B aré a top view and a rear view of the
same, respectively. Fig. 3 is an explanatory view of
the field of view in a finder shown in Fig. 1.
In these figures, a photographing lens system \_)
L is either detachably mounted or fixedly provided
20 to the camera main body. Though Shown as two lenses
. for the sake of convenience, a lens system actually
consists of more lenses. A main mirror 2 is slanted
or retreated with respect to an image pick-up light
path with correspondence to the conditions of the
25 object image observea'through a finder system and the
photographing conditions of the object. A sub-mirror

3 reflects the light beam transmitted through the main



|

-6- 1 mirror 2 toward a focal point detecting device 6 (described later) at
the bottom of the canmera body. Reference nunmeral 4 indicates shutters, and
a photiosensitive nmenber 5 is a silver salt film a5 solid i mage pick-up

el ement” such as a CCD and an MOS, and a cangra tube such as a vidicon. A
focal point detecting device 6 conprises: a field lens 6a arranged in the
vicinity of an image form ng surface; reflecting mrrors 6b and 6c;
secondary 10 inage formng lens array 6d; nmulti diaphragm6e; a |ine sensor

6f consisting pf md AWK & i dowdfa Trodd ﬂ@b%‘%%%%f%ﬁ%ﬁé%@t , the

focal point detecting device 6 perforns foca the wel |

15 known phase di(detycidsedretdsk) e @&id) btV tHe Féanexga Body Urality
of regions (that is, five points 200 to 204) are defined as di stance

measuring points in the cesfenatbamindtdl theiddidabedfl stivtdrs, aandnder),
and focal points of the object corresponding to respec- 20 tive distance
measuring poi nts ac phai®stgisdidtiore nerilsen1$S pisatee silvemrsaltgeth im, ad
estimated i mage form ng surface of the photographing | enses 1, and a

pent agonal prissms@ligd imagelqiclo-urerelanent iswkdr ds ghtCqatand Am iNGgE and
formng lens 9 and a photonetry 25 sensor 10 are provided to neasure

| uni nance of the & KA&&ra tuhe iderae® Ataiicady. means of the i mage forning

lens 9, the focus plate 7 and the photonetry | .
A focal point detectlng device 6 comprises:

a field lens 6a arranged in the vicinity of an image
ku’ forming surface; reflecting mirrors 6b and 6c; secondary
10 imagé forming lens array 6d; multi diaphragm 6e; a
line sensor 6f conéistihg of a plurality of CCD, and
so on.
In this embodiment, the focal point detecting
device 6 performs focal point detection by the well
15 known phase difference method, wherein, as shown in
Fig. 3, a plurality of regioﬁs (that is, five points
200 to 204) are defined as distance measuring.points
in the observed area (in the field of view in a finder),
and focal points of the object corresponding to respec-
20 tive distance measuring points can be detected.
A focus plate 7 is arranged in an estimated
image forming surfacelof.the photographing lenses 1,
and a pentagonal prism 8 is provided to bend the-finder
light path. An image forming lens 9 and a photometry
25 sensor 10 are providéd to measure luminance of the
object in the observed area. By means of the image

forming lens 9, the focus plate 7 and the photometry



- 7 - 1 sensor 10 are located, through the reflected light path in the
pent agonal prism 8, at the conjugate positions with respect to each ot her.
Further, an eyepiece 11 having a light separat- 5 ing device lla is
provi ded behind the em ssion surface of _the pentagonal prism8 so as to be
used for observation of the focus plate’7 by the eye 15 of the

phot ographer. The |ight separating device 11 is, for exanple, a dichroic
mrror which transmts visible 10 light while reflects infrared rays.

I ncidentally, the eyepi ece_may be arranged on the photographer side. A
light recdi vBRESOId 01 ATes leGadady, q"’dﬁ‘%ﬂ% ﬁ%g’-@sﬁ%q htonsor 14
consists of arr 02 phot oel ectri.c tnansferagéﬁﬁggts such as CCD arranged

15 two- di nenBPEH ARy thE pentaghnaly RFLER (&1 SORIRERES on i th

t tot LGinity. h il of t . her' 15 which i
0 ot edet cPBetET o, Wi, FRRHRER, £eb qddi) UL BPNL 2 Y ene 55, °
| nf d l'ight 1 tti ' ' | | ) | | i ght
Sour ces are ar r anged TSESHST . E SpHiske PheVIRSS Slane Wih4RD 1O
super i nposi t jag @llav*i%\é'-!lg.ahg.@f‘ YS9 ided HehiGd i\l i \Gik Gt NSt a

bright object. "Light emtted fromthe LED for superinposition 21 passes 25
through a |i gft theojpRpitagdnl PPith 9 Sd &fd ¥ ¥é Risdd€dmmin mrror 2 and

is bent orthogonally by a mcro prismarrays 7a provided in the display
unit of the observation of the focus plate 7 by the eye 15 of
the photographer. The light separating device 11 is, :
for example, a dichroic mirror which transmits visible -~
10 1light while reflects infrared rays. Incidentally,
the eyepiece may be arranged on the photographer side.

A light receiving lens 12 is used for ferming
images. An image sensor 14 consists of arrays of
photoelectric transfer elements such as CCD arranged

15 twb—dimensionally, and is arranged at the conjugate
‘position with respect to the vicinity of the pupil
of the photographer's eye 15 which is at a predetermined
position.wifh respect to the Light'receiving lens 12. .\_J
Infrared light emitting diodes 13a to 13f serving as

20 illumination light sources are arranged around the
eyepiece 11 as shown in Fig. 2B.

LEDs for euperimposition 21l having high lumi-
nance can be visible even against a bright object.

Light emitted from the LED forlsuperimposition 2]l passes
25 through a light projecting prism 22, is reflected by
the main mirror 2 and is bent orthogonally by a micro

prism arrays 7a provided in the display unit of the



-'8- 1 focus plate 7, and finally, through the eyepiece 11, reaches the

phot ographer's eye 15 Five LEDs for superinposition are allgned in the
vertical direction to the dramnng (page space) and are turned on i ndepend-
5 ent ©f one another. Said micro prismartags-7a are formed in the shape of
a frame at the plurality of distance neasuring points corresponding to

. respective focal point detection regions in the focus plate 7. These mcro
prismarrays 10 7a are illumnated with five corresponding LEDs 21 for

i nposi ti E L 1 LE ERyR1 F
2y Accor di nofy, PEaRcPEREE"Tr<rnd. EPREdLyy e Enoh eSS 1. D ) O

203 and 204 shi n?eAEthe ha phibtbdrabheirey ieyed 165i.nderivediQbd Edr 9. 3 to
di splay the focal point etectlng regi ons (dlstance measuri ng points) (such

di splay is herei aa{:taeﬁmbefs%&aa aie aqagheal HROEhlel %rd;lﬁmasd':)rec‘t:fdx?l d

mask 23 forns the area of field 20 viewin a finder, and a liquid
crystal device (t6&Dkhé4dirawihg f(pa er sgaaal)amdphebomm@xﬂaﬂxm wd<le
the finder area, and is illumnated by an LED for illum nation 25 (F-LED).

The light trassnmehtedft bneughotherl.CD 24 in the 25 finder is led into the
field of viewin a finder by a tri- angular prism26 to be displayed
outside the finder area 8Ssidnuiczbepripm efreayscdanamer ford@d iim fhe 3 so
that shape of a frame at the plurality of distance measuring
points corresponding to respective focal poiﬁt detection
o regions in the focus plate 7. These micro prism arrays
10 7a are illuminated with five corresponding LEDs 21
for superimposition (that is, LED-Ll1l, LED-L2, LED-
C, LED-R1 and LED-R2 in Fig. 5).
Accordingly, respective distance measuring
point marks 200, 201, 202, 203 and 204 shine in the
15 field of view in a finder shqwn in Fig.-3 to display'
the focal point detecting regions (distance measuring
points) (such display is hereinafter referred as "super-
&,/ . imposition display").
A field mask 23 forms the area of field of
20 view in a finder, and a liquid crystal device (LCD)
24 in the finder diéplays photographing data outside
the finder area, and is illuminated by an LED for
illumination 25 (F-LED).
The light transmitted through the LCD 24 in the
.25 finder is led into the field of view in a finder by a tri-

angular prism 26 to be displayed outside the finder area

as indicated by reference numeral 207 in Fig. 3 so that



-9- 1 the photographer is informed of the photographing information.

Ref erence nunmeral 27 denotes a well known nercury switch for detecting the
angl e (whether vertical or horizontal) of -the camera. 5 AN
aperture 31 is provided in the lens systemL. An aperture driving device 32
i ncl udes an aperture driving circuit 111 (described later). Reference
nuneral 33 denotes a lens drive notor 33, and reference nuneral 34 denotes
a lens drive nenber including a 10 driving gear and so on. A photo coupler
35 detects rgh%tign of a pulse pl.ate 36 mog%t?ghmnth said | ens drive nmenber

34, and i rf of PERITARRSKE 36 APtosmE e iRROURETAPRARG ¢t ed

rotation. The_f.ocal 0|nt %trol C|rcy|ta§0ggp ves said | drive notor

33 15 by a- p?gggfgﬁ 89 aﬁﬁ eﬁf@bﬂﬁ“ﬁf ai HQﬁ?ﬁrﬂuV of detected
tat d h

(e her oo fler “?xéﬁk’e%;c“’;’ys?%&%ﬁ?cﬁéﬁé; R g e e cerer e

denotes wel | (kpe qog&thg 9 E :g?@$fyg as |nterfaces bet ween
t he canera axg t%ﬁa 21200 38 provi

l enses. A swt c to the | enses selects
whet her the |l ens drige tue 31 dig Wbﬁ@@%r@%ﬁi@ Rind h@yéﬂiﬂﬂr mat i on

of the shifting amount of the lenses fromthe canera or the foocus |enses
are 25 driven muabbrtulr@ GrdvindAdard cdB,37 dimilaites iedpértdréaenot es
- driving circuit 1lll (described later). Reference
numeral 33 denotes a lens drive motor 33, and:reference
numeral 34 denotés a lens drive member including a e
10 - driving gear and so on. A photo coupler 35.detects
rotation of a pulse plate 36 working with said lens
drive member 34, and informs a lens focal point control
circuit 110 of.detected-rotation. The focal point
control circuit 110 drives said lens drive motor 33
15 by a predetermined amount acgbrding to said information
of -detected rotation and that of the shifting amount
of the lenses sent from the camera side, thereby shifting
the lens system L into focus. _ \
_Reference numeral 37 denotes well known mount
20 contact points serving as interfaces between the camera
and the lenses. A switch 38 provided to the lenses
selects whether the lens drive motor 33 is driven on
the basis of the information of the shifting amount
of the lenses from the camera or the focus lenses are
25 driven manually. o

In Figs. 2A and 2B, reference numeral 41 denotes

a release button, and a liquid crystal display unit



a release button, and a liquid crystal display unit -10- 1 (LCD) 42 for
monitor, serving as an apparatus for external nonitor display, consists of
a fixgd: segment display unit 42a for displaying predet erm ned patterns and
a seven-segnent display unit 42b for displayng 5 variable values. An AE

| ock button 43 is used to preserve photonetric values, and a node dial is
. for selecting photographi ng nodes and so on. Ot her operating nenbers are

' not described here, for the present invention is not directly concerned
with them 10 [ AB AL, .\ | ] iitu- tion
i of the above-%rent(ll'glr?c)ad4goge§rd|ﬁ§r&§§f’mﬁ%rrgﬁl\é{gg\%c%}g\égl%%%%o e which is
i ndi cated by an pde¥n3? pbh2ted 83spiayCatmiEld SO Pedd Sdedde
node dial is select ednto @e set. 15891 ¥ Ir%r% g. 4A ?Sfock p%% t‘?on

44a is for makingikpeagadRit @R2apeo! QidpidyiHg ?mmd‘%é@lﬁ@rus

position 44b is for controlling the canera according to a predeterm ned
phot ogr aphi ng pr agaa&l savenrgagmehet adspifay ekt 210 sfdr Qi spitay g
permtting the 20 photographer to select and set one of a plurality of

phot ogr aphi ngsnodagiabheat valiepl 0g AamALE 1 ok tihtrtgn et diesaeselE, tali aphr agm
precedence AE, field depth precedence AE and manual exposure; and an

ful | -aut o phot ogpagkenyenptiotpmetrion valdsefsnr and armadsnldial S sdfamct i ng
and setting all the photographi ng nodes.

selecting photographing modes and so on. Other
opefating_members are not described_heré, for the
“ present invention is not directly concerned with them.

10 Figs. 4A and 4B are views showing the constitu~
tion of the above-mentioned mode dial 44, wherein a
photographing mode which is indicated by an index 55
printed on the camera main body by turning the mode
dial is selected to be set.

15 In Fig. 4A, a lock p?sition-44a is for making
the camera inoperative; an auto photographing mode
position 44b is for controlling the camera according

K~/ to a predetermined photographing program; a manual
. photographing mode position 44c for permitting the
20 photographer to select and set one of a plurality of
- photographing modes, that is, program AE, shutter
precedence AE, diaphragm precedence AE, field depth
precedence AE and manual exposure; and an full-auto
photographing mode position 444 for automatically
25 selecting and settiﬁé all the photographing modes.
Fig. 4B shows the internal constitution of

the mode dial 44. On a flexible printed board 46,



Fig. 4B shows the internal constitution of the node dial 44. On a flexible
printed board 46, 1 switch patterns (M, M2, M3 and M4) serving as _node
dial switches and a G\D pattern are arranged as shown in the figure. Ry
sliding four armatures (47a, 47b, 47c_apg 47d) constituting a switch
armature 47 which 5 is rotated together with the node dial 44, twelve
positions of the node dial 44 can be set at four bits. Let us return to
Figs. 2A and 2B, in which an electronic dial 45 rotates in a plane vertical

to the page ace .and ,gener at a cli I O that,a value Ln the 10

e Sl ook c PR B HRS ok §2. i Pind EP 408k fe s i ¢ uiron

th de di al;. t . hj ,

fi , g‘gt fy ;gtdléf?'uf idies Wnd "G BLECSHT Ee E%%ﬁf‘?‘? %ﬁgéﬁﬁﬁﬁe{a%d_
or : 0 : Satdee - on i a in

ei ther di re(r:r?'lmorﬁ{et he ‘thtﬁt gr p%%g@gﬁdﬁaal??yavar|%€e,§cgﬂ%'spgzal'ng to said

direction, from w@id L1y byt S0t By 4 Cswfb@etariiture 47 @RiEKP! anatory
view of the electric circuit contained in the single-lens reflex canera 20

havi ng t hes aliey e @ NEShSENSE | ikh Othe AmS@SLdEA1 MdPFEEFeIgeuni t (CPU)
100 of a mcro conputer contained in the camera nmain body is connected
with: a vi sugositiionetertting modeudial 044 caphioe cset ryt cfoari bits2; auto
focal point detecting circuit 113; 25 a signal input circuit 104, an LCD
drive circuit 105; Let us return to Figs. 2A and 2B, in which an
electronic dial 45 rotates in a plaﬂe-vertical to the page
‘space and generates a click pulse so that a value in the
10 mode seleqted by the mode dial 44 is further selected.
For example,:when the mode dial 44 selects the shutter
precedence photographing mode, afdurrently set shutter
speed is displayed in the LCD 24 in the finder and |
LCD 42 for monitor. As the photographer turns the
15 electronic dial 45 in either_direction, the shutter
speed gradually vafiés, corréspdnding.to said direction,
from said currently set shutter speed.

Fig. 5 is an explanatory view of the electric W

circuit contained in the single-lens reflex camera
20 having the above-mentioned constitution.

A central processing unit (CPU) 100 of a micro
computer contained in the camera main body is connected
with: a visual axis detecting circuit 10l1; a photometry
circuit 102; auto focal point detecting circuit 113;

25 a signal input circuit 104; an LCD drive circuit 105;

an LED drive circuit 106; an iRED drive circuit 107;

a ‘shutter control circuit 108; and a motor control



an LED drive circuit 106; an i RED drive circuit 107; a shutter control
circuit 108; and a notor control -12- 1 circuit 109. And signals are
transmjtted via nount contact+points 37 shown in Fig. 1 between the focal
point control circuit 110 provided in the pRotographing | ens system L and
an aperture drive circuit 111. 5 Sai d visual axis detecting
.circuit 101 perforns A/ D conversion of a signal of an eye ball inmage from
‘the image sensor 14 (CCD-EYE) and sends the resultant image information to

bt T ooy o "o FCL k! 1861 ° ARAPEELY gt NRLAELERLRLLEBOLELS pBlnth® &V

‘ball image 10 require or visual ectionn

jater, and furtnen€abeubgifes' 99 ¥howa! 1dxkq0" 1! Bstwaegggﬁagggea&n the

basi s of positions of respective characteristfc points. tonetry

circuit 102 anplpdiwe Sortsoe! ci§cﬁi€-2/llbep939§.3_€at i Eﬁasﬁhotggrﬁﬁﬂ%tg@e”

perforns | ogarithm c conpression and D conversion, and transmtst

resul tant infor nbkén®nspstémninan@cahnbpesretirendsivecspeehiye1negi ons. The
phot onetry sensor 10 consists of four photodi odes for photonmetry 20 of

correspondi ng four regi cSaidnvibkeali akilsofeteeting eitcader 10hoperiFérmsg.
3: that is, SPC-R for photonetry of the left region 210 including the
di st ance neasur AP pepnver2ionaofi @04ignalhef| aht ey€SPALL imagphdironet ry of
the center region 211 including the
the image sensor 14 (CCD-EYE) and sends the resultant
image information to the CPU 100. The CPU extracts
- respective characteristic points of the eye ball image
10 required for visual axis detection in the way described
later, and further calculates the visual.axis of the
photographer on the basis of positions of respective
characteristic points.
Said photometry circuit 102 amplifies a signal
15 from the photometry sensor 10, and then performs
-logarithmic compression and A/D conversion, and
transmits the resnltant information as luminance
U information of respective regions. The photometry
sensor 10 consists of four photodiodes for photometry
20 of corresponding four regions in the field of view
in a finder shown in Fig. 3: that is, SPC-R for
photometry of the left region 210 including the distance
measuring points 200 and 201 on the left; CSPC-C for
photometry of the center region 211 including the
25: distance measuring ﬁcint 202; SPC-R. for photometry

of the right region 212 including the distance measuring

points 203 and 204 on the right; and SPC-A for photometry



25 distance nmeasuring point 202; SPC-R for photonetry of the right region
212 including the distance nmeasuring points 203 and 204 on the right; _and
SPC- A for photonetry -13- 1 of the marginal region 213 around sai dyyhree
regions. A line sensor 6f shown in Fig.y35-4s a well known CCD |ine sensor,
whi ch consists of five line sensors CCD-L2, CCD- L1, CCD-C, CCD-R1 and
CCD-R2 5 corresponding said five. di stance neasuring points 200 to 204 shown
in Fig. 3, respectively. Said auto focal point det ecting circuit 103

per forns D %O%Euﬁlf%gﬁf&m'etﬁ% a! I |a§:% rdogﬂi? q:h::l e Sens 6f and

sends.it t smntc il 0SEP At ﬁfhe first

stroke of the rel easg li‘ﬁ'{eoréeﬂijs ()ftew Psl?%vﬁxt ﬂgj Photy el @ut o focal

poi nt detection and Vis axl s tectlon. smntch S Is a rel ease

swit ch whi chihdunl @290 13he! %n%%eondnﬁtcrrp%%r&flmeaielﬁw Mifd on. A switch
15 SWANG is for the angle detecti'on started by the nmercury swtch 27 shown

in Fig. 1. Aséwsbss S6pAL2, Tob-3w,t SrpaMd,clodrs-Rl esrrl dop-mishi ng the AE
| ock button 43. Switches SWDIAL 1 and SWDIAL 2 are dial sw tches provi ded
i n the abgyvecoeresponditigesaidifivéd distande hwastainreigoihtdeed ectronic
dial 45 with the up and down counter of the signal input circuit 104 in
order to coutb 204 mhown imf Figt.atdi,0orespecitivédiyt.ches SW M to SWM are
dial switches provided in the node

- Said auto focal point detectlng circuit 103

performs A/D conversion of voltage applied from said
line sensor 6f and sends it to the CPU 100.

10 A switch SW-1 is éiosed at the first stroke
of the release button 41, thereby starting photometry,
auto focal point detection and visual axis detection.
A switch SW-2 is a release switch which is closed at
the second stroke of the release button. A switch

15 SW-ANG is for the angle detection started by the mercury
switch 27 shown in Fig. 1. A switch SW-AEL is a switch
which is closed by pushing the AE lock button 43.
Switches SW-DIAL 1 and SW-DIAL 2 are dial switches - W)
provided in the above-~mentioned electronic dial 45

20 for connecting the electronic dial 45 with the up and

~ down counter of the signal input circuit 104 in order

to count the amount of rotation click. Switches SW-
Ml to SW-M4 are dial switches érovided in the mode
dial 44 described above.

25 Condition'sighals through these switches are
applied to the signal input circuit 104 and sent to

the CPU by the data bus.



di al 44 described above. 25 Condi ti on signals through these
switches are applied to the signal input circuit 104 and sent to the CPU by
t he data bus. -14- 1 : Said LCD drive ci:euit conprises wel

known onponents for driving the liquid erygtal display elenents LCDs, and
can display a | ens opening value, shutter seconds, a sel ected photographing
. mode, and 5 so on both in the LCD 42 for nonitor and in the LCD 24 in the

+ finder at the same tine. Said LED drive circuit 106 turns on and off the

~LED for illunjnation (F-4 ﬁ?baﬁpié eéif@hgé éaﬁgéygg%iggfgi$+gﬁ?21. 10

~Said iRED drive circuit 1 sel'ectively turns on the rnfrare _
em tting di odes ¢difdhdni® For 1@Rividgl tRECOIGhIE EPysLaT diQPPay Sai d

shutter control circuit 108 controls a magnet "Mx1 ich drives a | eading
curtain when enespém&itd SLCcpdf andvgart ddbplayhacleflsi opéningrvaibay

curtain when energized so as to expose a photosensitive nenber to a
predet er mi ned anshuwtted seghmds Saadsebéctedophotbgeaphing moéde comhdol s a
motor M for winding and rewinding the filmand a notor M2 20 for charging
the main mrrior €0 aoml bdich simitthe SLAD dRefabauenihortamdcimttivé LCDcuit 108
and the notor control circuit 109 perform a sequence of rel ease
24 in the finder at the same time.
Said LED drive circuit 106 turns on and off
the LED for illumination (F-LED) 25 and the LED-21
\ for superimposition 21. |
10 Said iRED drive circuit 107 selectively turns
on the infrared light emitting diodes (IRED 1 to 6)
13a - 13f according to conditions.
. Said shutter control circuit 108 controls a
magnet MG-~l which drives. a leading curtain when energized
15 and a magnet MG-2 which drives a trailing curtain when
energized so as to expose a photosensitive member to
a predetermined amount of light.
U : Said motor control circuit 109 controls a motor
M1l for winding and rewinding the film and a motor M2
20 for charging the m?in mirror 2 and the shutters 4.
The above shutter control circuit 108 and the
motor control circuit 109 perform a sequence of release
.operations of the camera.
Figs. 6A and 6B show all the segments and marks
25 of the LCD 42 for mqﬁitorland the LCD 24 in the finder.
In Fig. 6A, the fixed displéy segment unit

42a has not only typical photographing mode displays



-

operations of the camera. Figs. 6A and 6B show all the segnents and marks
25 of the LCD 42 for nonitor and the LCD 24 in the finder. In Fig. 6A the
fixed display segment unit 42a has not only typical photographi ng node_

di spl ays 1 but also eye-control inpyts mpde display 61 which |nd|cates
that the visual axis is detected and that phot ogr aphi ng operations such as
AF operation, photo- graphing node selection, and-so on are controlled on 5
the basis of the detected visual axis data. Seven- segnent unit 42b for

di spl ayi 62 f
i opl ayi ng < B s Sy4SEopRupy e uﬁdse?‘é\feﬁa%"‘geﬁeaﬂg%safym o

di | t | f t

G opl oy 09, ! B8dieAteanERaRI T t’%s“g& #i'd A Heecekd o A %‘aﬁ”ﬁ% il ms:
and a seven- pREEBEraphiRbABp @‘éaft%n@ SR a0 2 fbgigtiﬁng 0 ure.

Ref erence nuneral “67 denotes exposure correction scription
of other marlgaphifgi b@d. sélection, and o &n &Be rc@‘rﬁ:&%l@.%d“&‘f?fa'
denotes an AE | ock mark. 73, 74 and 75 denote displays, which are the sane
as the absvethenbastedofhthecdetectads vdistpllayxdsd dadas ORRNEHE- val ue

di spl ayi ng. Reference nunerals 77, 78 and 79 respectively denote exposure
20 correctioﬂegmentngninrlﬁb foredd splatyrimg variabber kaluésc dongidtt
eye-control input operation is performed, and an in-focus mark indicating
t hat the |en§f5ysge§even-segment display 62 for displaying shutter

seconds of four figures; seven-segments 63 for
displaying the lens opening value of two figures; a v/
10 decimal point display 64; definite value display 65
for displaying the number of films; and a seven-segment
display 66 for displaying a number of one figure.
Reference numeral 67 denotes exposure correction setting
mark. Description of other marks is omitted.
15 In Fig. 6B, reference numeral 72 denotes an
AE lock mark. _73, 74 and 75.denote displays, which
are the same as the above-mentioned shutter secondé
display and lens opening value displaying. Reference W
.numerals 77, 78 and 79 respectively denote exposure
20 correction setting marks, an eye-control input mark
indicating that eye-dontrol input operation is performed,
and an in-focus mark indicating that the lens system
L is in focus.
Next, operations of the camera having the visual
25 axis detecting mechahism will be described with -
reference to a flowchart of Fig. 7, and Figs. 8A to 8C

and Figs. 9A and 9B.



L'is in focus. Next, operations of the camera having the visual 25 axis
detecting nechanismw || be described wwth reference to a flowhart of Fig.
7, and;Eigs. 8A to 8C and Figs. 9A and 9B. - 16i=:1 _ When a
certai n phot ographing node (in the descriptign_of this enbodi ment, the
shutter precedence AE node is exenplified) TS set by rotating the node dial
44, the canera which has been inoperative is 5 energized (step 100) and a

variable for visual axis detection which is stored in EEPROM 100a of the
i splay segrerk 61 and (HESRE SHHTH PARRRSTARIT BodS kiR chBE on. 10
the manual | phot oS SR REBDT [ thit R Cecths SHIFLER RerasRpycRs
ve-control T or biide e eatdiip i KA b L8P Y 25 APHIG AR Snond

- | i jznd ' - < | ke {8 1s off.
1o, oR oL PGS ] Sl ol 0 Ml oM TR

When the manual photographing node is s _ : _
eye-control iBpulensgized | (st A00)C A¥P-a GRAUEIAD1d UE vRSRafli sRiaY 61 is
of f), wherein visual 20 axis detection is not performed. That iIs, In this
case, a distance deteutriiong witiol is s)¥ed eith FEFRON NM0a of the CPU

100 is reset (step 101). At the séme time, the eye-
control input mode display segment 61 and the eye-
control input mark 78 are switched on. |
10 At this time, if the mode dial 44 indicates
the full auto mode 44d, or if the manual photographing
mode in which the lenses are driven'manually is switched
on by the switch 38 for selecting lens drive operations,
the eye-control forbidding mpdé is set. 1In the full
15 auto mode 444, the eye-contrgl input mode display 61
and the eye-control input mark 78 is off.' When the
manual photographing mode is selected by the switch
U 38; the eye-control input mark 78 is off (the eye-
control input mode display 61 is off), wherein visual
20 axis detection is not performed. That is, in this
case, a distance measuring point is selected according
to the distance measuring point auto selectiqn subroutine
without using the visual axis data (steé 116). The
aqto focal point detectiné circuit 103 performs focal
25 point detection operation at the selected distance
measuring point (step 107). |

As described above, the -photographer can optionally



to the distance nmeasuring point auto selection subroutine w thout using t he’
visual axis data (step 116). The auto focal point detecting circuit 103
performs focal 25 point detection operation at the sel ected di stancey)
measuring point (step 107). As describggl above, the photographer can
optionally -17- 1 select either the eye-control forbidding node for
perform ng di stance neasuring point selection wthout using visual axis
data or the eye-control node for perform ng distance measuring point

| ti ' [ | i i j 1t , th
?rgdgcd: glnl ?1?[; %lrsb% stap%%t;%édr ?ébhé“n%y%& %%%P:%%?Jé@d%g i%%‘g%ggbgznpos?ts [ on,e
t he phot ogr gRfeforimMic U s EarSe RRSd 4 Pind Sp&ﬁEGUééiééttﬁﬁﬁ%ﬂtﬂg}xEo the

vi sual axi s “detection subroutine (step 10 '104). Then, e visual axis
detect ed by dditg/iveiiaBXd:bigledfed 0¥ €hé Cayé-dSdtis1croaer ¥8¢ i nto target
poi nt coordi nates on the focus plate 7. The CPU 100 sel ect a distance
measuri ng pgexfoadnisey tdistdntd anaedupingtpoaiwt dsebtéesiandohr anenits a
signal to the LED 15 drive circuit 106 so that the LED 21 for

super i npdsi thagislohkeiswall akiiss adate nmeasuring point mark (step 105). Al so,
the CPU 100 drives the LCD drive circuit 105 to turn_on the eye-control

i nput nmark 78 of thdn s empedigngnhders sehe Haede h@iphotbgiapher who

| ooks at 20 the region 207, which is qutside the fjeld nask 23, .
supposed to indicate the shutter precedence AE position,

the photographer's Qisual axis position is calcﬁlated
according to the visual axis detection subroutine (step o
10 104). Then, the visual axis detected by the visual
axis detecting circuit 101 is converted into target
point coordinates on the focus plate 7. The CPU 100
_ select a distance measuring point close to said target
_point coordinates and transmits a sijnal to the LED
15 drive circuit 106 so_that_the LED 21 for superimposition
blinks said distance measuriné point mark (step 105).
Also, the CPU 100 drives the LCD drive circuit 105
to turn on the eye-control input mark_78 of the LCD o
24 in the finder so that the photographer who looks at
20 the region 207, which is outside the field mask 23,
in the field of view in a finder can confirm himself
.that the camera is performing visual axis detection
(see.Fig. 8a). The seven-segment unit 73 displays
the selected shutter seconds (in this embodiment,
25 shutter precedence AE of 1/250 sec. is exemplified).
' | Figs. 8A and 8C exemplify conditions in which

the distance measuring point 201 is selected. 1In this



ih the field of viewin a finder can confirmhinself that the canera is
performng visual axis detection (see Fig. 8A). The seven-segnent unit 73
di spl ays the sel ected shutter,. seconds (in this enbodi nent, 25 shutter
precedeéhce AE of 1/250 sec. is exenplifiedyg Eigs. 8A and 8C exenplify
conditions in which the distance neasuring point 201 is selected. In this
'-18- 1 case, when reliability of the target point coordinates detected by
the visual axis detecting circuit 101 is |ow, eye-control is forbidden

(step 116), wherghBe! hgnExere®hpPh ik pp& FREK £48gkt buintd BbiradMtes

di stance 5 measuring point automatic Selection 1s executed. Fig. 8B shows a

condi tion in whigereetedbbyi theOtibaniChxRel Qetdeteny eArchiltowdn tian the
condition of Fig. 8A and the di stance neasuri ng point marks 201 and 202 are

on. 10 Vep épe-abateglapbetowbaddenky stepdilipl) 3y whedieGal theg the
di stance measuring point(s) selected according to the visual axis of his

“own judges it inepereochteoll iapattimarkel’6ais iurhed 6ff ande dietamce of f

the switch SW. (step 106), the canera gets in the standby state, 15 in

whi ch t he cansr ameaseriBgupbihtt Automatik Swlectionoded efkecatedl?). As

descri bed above, since the distance neasuring point marks in the field of
view in a finder blink iFRigsd8B sbowsf ar gondatips: djr wpaeh Felilpbidiidtance
of target point detection is lower than the condition
of Fig. 8A and the distance measuring point marks 201
— and 202 are on.

10 Whgh the photographer who looks at display indicat-
ing the distance measuring point(s) selected according
to the visual axis of his own judges it incorrect and
lets the release button 41 loose to turn off the switch
SW1l (step 106), the camera'gets in the standby state,

15 in which_the camera remains until the switch SW1 is
closed (step 102).

- As described above, since the distance measuring
point marks_in the field of view in a finder blink
in order to inform the photographer of the distance

20 measuring péint(s) selected according to the visual
axis information, the photographer can check whether
selection has been done according to his wishes.

- When the photographer who looks at display
indicating the distance measuring point(s) selected

25 according to the vishél axis keeps the switch SW1l on

(step 106), the auto-focal point detecting circuit

103 executes focal point detection of at least one



20 neasuring point(s) selected according to the visual axis information,

t he phot ographer can check whether selection has been done according to his
wi shes. When the phot ographer who | ooks at display indicating the dis{gnce
measuring point(s) selected 25 accordi lo the visual axis keeps the’
switch SWL on (step 106), the auto-focal point detecting circuit 103
executes focal point detection of at |east one -19- 1 distance neasuring
poi nt according to the detected visual axis data (step 107). Then, whet her
t he sel ected di stance neasurjng pojnt is neasurable or not is judged (step

108). |f B nSistARCECAGaNF idwh RO AFFATIING HeP Lere fevectedcuit 105 in
order to blink the in-focyus 79 the LCD 24 in the finder, thereby
war ni ng the P ﬁﬁﬁﬁ'4%ﬁ§ﬁwﬁiﬁ3ﬂiﬁ7MEasurenent i s NG (i npossible) (step
118). This warning i nti_p tyl  t ' | s tur 10 off. If

di s%ance can be rrgasﬁrrhe%g"ar@%%égd]iﬂs ean%%%%ﬁ%%‘?%tﬂésgggﬁfﬁﬁ

di t : ) | | t ' f & - 109), the CPU
100 sends o EaRe o A Aty (U &0 Hladia) GRS RERy 00 1S

: I gna focal point control | i n order
to drive tshe nogns +HeStcdiB LdY LIt GRAL A NRE LIS @Pive 131 rbi "

driving the |l enses, the auto- focal point detecting circuit 103 execute
focal point deSedn @FrdaAitd (AiGk e DN WarKC19GE ke | D
24 in the finder, thereby warning the photographer that
distance measurement is NG (impossible) (step 118).
This warning is continued until the switch SW1l is turned

10 off. |

If distance can be measured and the distance
measuring point selected according to a predetermined
algorithm is out of focus (step 109), the CPU 100 sends
a signal to the lens focal point control circuit 110

15 in order to drive the lens system L by a predetermihed
amount (étep 117). After driving the lenses, the auto-
focal point detecting circuit 103 execute focal point
detection again (step 107) and judges whether the lens &
system L is in focus (step 109).

20 - When the photographing lenses L are focalized
with respect to the selected distance measuring point,
the CPU 100 sends a signal to tﬁe LCb drive circuit
105 in order to turn on the in-focus mark 79 of the
LCD 24 in the finder, as shown in Fig. 9A. Also, the

25 CPU 100 sends. a sigdél to the LED drive circuit 106
in order to turn on the in-focus mark indicating that

the distance measuring point 201 is in focus (step 110).



systen1L Is in focus (step 109). 20 When t he photographing | enses

L are focalized with respect to the selected distance neasuring point, the

CPU 1G0; sends a signal to the LCD drive circuit 105 in order to turn on the
in-focts mark 79 of the LCD 24 in the fipdep,_as shown in Fig. 9A. Al so,

the 25 CPU 100 sends a signal to the LED drive circuit 106 in order to turn
.on the in-focus mark indicating that the distance nmeasuring point 201 is in

focus (step 110). -20- 1 At this time, the display which
-indicates the,distance SLL 0|nt cte he basi,s of th V|sual
‘axi s ceases bfinking, bu E'gh gﬁ Q%btt %l bsgﬂ %?ﬁgrnglFﬁ;S Pﬁe
phot ogr apher th Lodi C | n br.ou into
focus, which |sal(§) % gﬁ%%lgpﬁm?&ﬁ%%sg?%gggérg |gﬁé é% hégdlgg%ance

measuring poi nt \vmmléxw é@&é@s%ﬂlhi@i’h&atﬁ@tbist@ﬁ hNgd Euseﬁ!;ﬁgp' ay

usual |y coincides wth the distance nmeasuring point se ected on t basi s

of the 10 visualo@Xig oMier E@elﬁfﬁ%ﬁgﬁﬁéhﬁﬁoﬂ@@rhﬁﬂgf @ha%hﬁhg'iﬁh§¥akgd

the finder indicating the distance neasuring pol nt focus judges

i ncorrect ands| edstdifce ahefer Dug tigoidd i@%ﬁoﬁ@htuiﬂtéf fotne, swhieh SWL
(step 111), the canera remains in the standby state until the switch 15 SW

is closed (step idNftathethé heagpdordeh afbeussimg| opésatiohhe Hospthy
i ndicating the di stance neasuring point in focus keeps
. distance measuring point which is in focus and indicated
by the in-focus display usually coincides with the
\') distance measuring point selected on the basis of the
10 wvisual axis. When the photographer who looks at the
display in the finder indicating the distance measuring
point in focus judges it incorrect and lets the release
button 41 loose to turn off the switch SWL (step 111),
the camera remains in the standby state until the switch
15 SW1 is closed (step 102).
When the photographer who looks at the display
indicating the distance measuring point in focus keeps
va the switch SW1 on (step 111), the CPU 100 sends a signal
to the photometry circuit 102 to perform photometry
20 (step 112). At that time, one of photometry region
210 to 213 which includes the distance measuring point
in focus is subjected to weighting, and the exposure
value is calculated.
In this embodiment, the photometry region 210
25 which includes,the;diétance measuring point 201 is

subjected to weighting, ‘and typical photometry calcula-

tion is carried out. The lens opening value (F5.6)



the switch SW. on (step 111), the CPU 100 sends a signal to the photonetry .
“circuit 102 to perform photonetry 20 (step 112). At that tinme, one of .
photometry region 210 to 213 which includes the distance nmeasuring poigt in
focus is subjected to weighting, and the exposure value is calculated. 'In
this enbodi nent, the photonetry regidh:@hO‘ZS whi ch includes the distance
measuring point 201 is subjected to weighting, and typical photonetry
calcula- tion is carried out. The | ens opening val ue (F5.6) - 21 -1
obtained fromsaid calculation is displayed by using the seven-segnment unit
74 and t hé debtmdnedoifimomisaiidcalyiadadn ¢s Fdsplaviesedyentsing whet her
the release button 41 5 is further pushed in to close the switch SW or not
i s judged (sthg seyen-segmants nich 7dnand tdve decimadompititoligpkate switch
SW is checked again (step _111). If the switch SW is on, the CPU 100 sends
signals to tfe d &i%oMol "circuit 108, the notor 10 control circuit

100 2Nyt 1o SR LU e Ll Ny | el e et A 51 41
otopo dom {45 13RRe Hivhed 5o RSNk R S B R0,
the shutter ;g judged (step 113). If the switch SW2 is off, the
condition of the switch SW1 is chéckéd”again (step
111). If the switch SW2 is on, the CPU 100 sends
signals to'the shutter control circuit 105, the motor
10 control.ciréuit 109 and the aperture drive circuit
111.
More specifically, at first, the motor M2 is
energized to 1lift up the main mirror 2, and the aperture
.31 stops down the lenses. Then, the magnet MGl is
15 energized to open the ante-cover of the shutter 4.
The beam limit value of the aperture 31 and the shutter
speed of the shutter 4 are determined according to
the abové-mentionéd exposure value detected by the )
photometry circuit 102 and the sensitivity of the film
20 5. After a certain lapse of time (that is, the selected
shutter speed, which is 1/250 sec.), the'magnet MG2
is energized to close the post-cover of the shutter
4. After exposure of the film 5 to light is finished,
the motor M2 is energized again to feed the next film
25 frame, when a'sequeﬂce of shutter release operation
is over (step 114). After that, the camera remains

in the standby state until the switch SW1 is closed



speed of the shutter 4 are determ ned according to the above-nentioned
exposure val ue detected by the photonetry circuit 102 and the sensitivity
of thgfilm20 5. After a certain lapse of tine (that is, the sel ected
shutter” speed, which is 1/250 sec.), the pegpet M= is energized to close
the post-cover of the shutter 4. After exposure of the film5 to light is
.finished, the notor M2 is energized again to feed the next film25 frane,
‘when a sequence of shutter rel ease operation is over (step 114). After
‘that, the cane{a egg{n d tandby -state until the switch SWM is

¢l osed -22- €1té% * Now, the "distance neasuring point auto-

‘sel ection" subroutlne acGey On on in sad step 116 is
performed will be descri begfwr\%hé 4%%%‘%:‘“%&&?{&3 1%{ DI% UEQbroutine is
executed in an e " agﬁb t u

phot ogr aphi ng rm%zlé'ge agyd\gt e nﬁ\%&% ogra I ng ?réo%le"hﬁénﬁv#t %héﬁe ?%h%‘é
measuring points i ea5el Rl Mié hﬂéﬂ paiStdindd willt Bd S&@écszﬁl 1904 m)d' n

ot her words, this subroutine is executed when the eye-contr eis
not selected s\hatedfierdritee A tRiES Y®ASUri ng points are determned on the

basis of the defocus anount's of respective distance neasuring points and
the absol ute 15 di stance Thifrsudroutine is executed in an eye-control
forbidding mode such as the full auto photographing
mode and the manual photographing mode; in which
distance measuring points are selected without using
10 the visual axis data. In other words, this subroutine
is executed when the eye-control input mode is hot
selected, wherein the distance ﬁeasuring points are
determined on the basis of the defocus amounts of
respective distance measuring points and the absolute
15 distance information.
First, whether the five distance measuring
peints_are measurable or not is judged (step 501).
. When there are no measurable distance measuring points,
the operation returns to the main routine (step 511).
20 When only one distance measuring point is measurable
(step 502), this distance measuring point is selected
(step 507). When two or more distance measuring points
are measurable, whether the center distance measuring
point is among these measurable points or not is judged
25 (step 503). And whén the center distance measuring
point is measurable, whether it is within a short

distance (for example, twenty times as long as the
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First, whether the five distance neasuring points are neasurable or not is
judged (step 501). Wen there are no neasurabl e di stance nmeasuring points,
the operation returns to the main routine- (step 511). 20 When only oRg

di stance measuring point is neasurable %step 502), this distance measuring
point is selected (step 507). When tWwo?dr~ rmore distance measuring points
are neasurabl e, whether the center distance neasuring point is anong these
nmeasurabl e points or not is judged 25 (step 503) . And when the center

di stance neasuring point is neasurable, whether it is within a short

di st ance 1f dfoeadardietangemy therphetogrrphirgthenses, 08 lesgsjocal

di stance of the photographing |enses, or less) or not is judged (step 504).
| f the cent Q¥ Be% akRel ris%eRo?%) i s both measurable and within a
short distance, or if_the center 5_distance neasuring goint I S_ not

npasurable,'the_oper%fitﬁ?;ﬁ?ﬁ%&ﬁ§?%§ﬁ%ﬂ%ﬁ)@ﬁﬁfu¥hngt8 1Rp5is; pokh; e

O arce o APELhS AL R R o fASLRTCE RO R LRl

21l 00 At Pk 0f HEREREnd ROLT TEHIEMALRINBTLY! hE SELERLSAS! 0,

ooy et 5 ool T TeBURSHe et 000 BF dplengsdiabance e, |
measuring points are within a short distance than at

long distances, fhe main 6bject is judged to'be o
remarkably cldse to the photographer and the nearest \-)

10 distance measuring point is selected (step 506). If
more distance measuring points are at long distances
than within a short distance, the main object is judged
to be at a long distance, the nearest distance measuring
points of those at long distances is selected in

15 consideration of the depth of field (step 510).

If the center distance measuring point is judged
to be at a long distanée in step 504, the opération
proceeds to step 508. And if more distance measuring et
points are at long distances than within a short

20 distance, the main object is judged to be at a long
distance, including the distance of the center points,
and the center distance measuring point is selected
(step 509). If more distance measuring points'are
within a short distance, the nearest distance measuring

25 point is selected as'aescribed before (step 506).

As described above, one measurable distance

measuring point is automatically selected if at least



e

15 consideration of the depth of field (step 510). If the center distance
measuring point is judged to be at a lohg distance in step 504, the

oper aty’pn proceeds to step 508. And-.if nore distance nmeasuring points are
at |lony distances than within a short 20 _digfance, the nmain object is
judged to be at a |long distance, including the distance of the center
points, and the center distance neasuri-ng point is selected (step 509). If
‘more di stance neasuring points are within a short ‘di'st ance, the nearest

di st 2 d_as |bed hef re (

‘desoribed aboie, CasediBRaRes MeRRVETREC SBEC) ﬁ‘beap%‘irrﬁb rg%eegb: y
I dif at | t . S rabl e.
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di stance nmeasuring point 5 (step 107) enta | ke the 1n-

display (Fig. 9Avith zebpéeti laoWea(ih h@e@t%uaaq%tw&déa%u&%@t point
sel ected on the basis of the visual axis data, also in this casé, not only

the in-focus far KsE&pblid7al.so 10 the display 201 indicating the sel ected
di stance nmeasuring point are turned on. In this case, however, the
eye-control input mark, ®&fhcidensellys Adket theedneifocus display (Fig.
9A) in a mode in which the distance measuring point
is selected on the basis of the visual axis data, also
— in this case, not only the in-focus mark 79 but also
10 the display 201 indicating the selected distance
ﬁeasuring point are turned on. 'In this case, however,
the eye-control input mark, of course, is not turned
on.
According to the above-mentioned embodiment:
15 1) Both the eye-con@rol mode in which photo-
graphing functions of the camera are controlled on
the basis of data of the photographer's visual axis and
U the eye-contfol forbidding mode in.which said phbto-
graphing functions of the camera are controlled without
20 using said visual axis data are prdvided. And when
the photqgrapher selects either the full-auto photographing
mode or the manual photographing mode the eye-control
forbidding mode is uniquely selécted; and when the
photographer selects other photographing modes, the
25 eye-control mode is hhiquely selected. Accordingly,
even when visual axis detection is impossible, the

photographing functions of the camera can be exhibited



According to the above-nentioned enbodi nent: 15 1) Both the
eye-control node in which photo- graphing functions of the canera are
controlled on the basis of data of the phetographer's visual axis andgghe
eye-control forbidding node in which s gd photo- graphing functions of ‘the
canera are controlled w thout 20 u5|ng said visual axis data are provided.
And when the phot ographer selects either the full-auto photographi ng node
or the manual photographi ng node the eye-control forbidding node is

-uni quely sel ected; and when the phot ographer sel ects ot her phot ographing
nodes, thé 2@#%@%“%dﬁ??%+dﬂﬁﬂ%1?sdﬁﬁ?ﬁﬁ9F9t§€PectéHd A¥eBryPABl y, even when

V|sual axi s detectlon IS HEOSSIb|e a Bhoto 8 b g functions of the
camera can B ha never uged the EB ePShPECJBRRPEBFati on. And

even when a erson m? n never used tge ganera before, h ﬂgens to use it
oe ?

on the occas ?ﬁ\%ﬁ ﬁp?%caféﬁPnﬁ BhvERPFPBRot 5AFHBEe?t hat t he
camera has éﬁﬁbéﬁf%fﬁﬂ@%g I&SY ?H?% @ﬁéscgﬁéggthgg Pgéntfgﬁgﬁg Lgar apher

who frequentTy USES and €s Visual axi's a on a9 s of

sai d | ear gedd syiplug gedl 80002 ins! B2 ¥ABphbEAGRBENERCLRYO! 00T aphi ng

functions ast not worse than those of nven camera can be 10
realized. 2)sledieptBy WB8ESit Orahadea%umatéaahmmpaﬁiggaaeal ng

functions of the optiTcal apparatus (canera)

on the basis of said learned visual axis directions),
the usability and the photographing functions at least
not worse than those of a conventional camera can be

10 realized. |

2) A display means for indicating that the
photographing functions of thé optical apparatus (camera)
are controlled according to data of the photographer's
. visual axis is provided. And, for example, if the

15 eye-control input mark and the auto-focal point detecting
means are provided, the distance measuring point selected
from a plurality of distance measuring points in the
area to be photographed according td the ﬁisual axis k_i
data is displayed in the finder. Therefore, the

20 photographer can be informed of whether the photographing
functions of the camera are controlled according to
the visual axis data or not while taking pictures.
And when desirable operation can not be performed on
the basis of the visual axis data, for example, when

25 focusing operation ié-performed manually, the eye-
control input mark is turned off. Thus, the photographer

is urged to stare at the main object or stop visual



are controlled according to data of the photographer's visual axis is

provi ded. And, for exanple, if the 15 eye-control input mark and the
aut o- fQcal point detecting neans are provided, the distance neasuring point
selected froma plurality of distance neasuspng points in the area to be
phot ographed according to the visual axis data is displayed in the finder.
. Therefore, the 20 photographer can be informed of whether the

- phot ogr aphi ng functions of the canmera are controlled according to the
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when 25 focusing %%%ig@f%étfﬁé{_}grﬁ@g% ajfil ly, the eye- control input
us, e phot'ogr apher

-mark is turned off. t 1S urged to stare at the main

B! AR photbgra ! St e m
obj ect or stop visua A@Gdeécal‘fli(lbéd éﬁ@&é:%cﬁg@ﬁg'w afnetcé;f%%/éﬁea

axis data can be effectively utilized. As descri ove, ac ng to the

present inventioninvditfore) CLRE LY | 48 pEbeidedial Ll Wi sha 64 ££4 1 N Means
for detecting the rotation angle of the eye ball of the user o looks into

the field of \y ewdétectingdmsangdfciet dstedgindethé stitatds Higideogser on
the basis of said rotation angle; a control means for controlling the
phot ogr aphi ng f urtdie mpe ItalhoebHrchegusear twiso Vicekd imtdc tisd affiedn sai d
visual axis detecting neans in the eye-control node and
_ view in a finder and detecting the visual axis of the
user on the basis of said rotaﬁion angle; a control
— means for controlling the photographing functions
10 according to the visual axis data from said visual
axis detecting means in the.eye-control mode and
controlling the photographing functions without using
the visual axis data from said visual axis detecting
means in the eye-control forbidding mode; and a selection
15 means for selecting the eye-control mode or the eye-
control forbidding mode according to setting of the
photographing mode, wherein either said eye-control
\r ' mode or said eye-control forbidding mode is uniquely
selected.
20 Accordingly, theleye-control mode for performing
.the photographing operation on the basis of ﬁhe visual
axis data can be restricted, aﬂd the eye-control
forbidding mode capablé of the photographing operation
without using said Qisﬁal axis data can be optionally

25 selected. Thereforé, images can be always obtained-

according to the wishes of the user.
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controttimg the—photographi ng functions w thout using the visual axis data

fr ' NS is detecting neans in the eye-control forbidding node;
arlmmumlw)mg!"mr means for selecting the eye-control node or the eyg;
contral rormi dding node according to setting of the photographi ng node,
wherein either said eye-control node or said eye-control forbidding node is
uni quely selected. 20 Accordi-ngly, the eye-control node for
perform ng the photographi ng operation on the basis of the visual axis data
can be restricted, and the eye-control27%orbi ddi ng node capabl e of the
phot ogr aphi ng operation w thout using said visual axis data can be
-optional |y @BAEMSect ed. Therefore, inmages can be al ways obtai ned according
to the wishes of the user. C L M S 27 CLAIMS 1. An i nmage
taking apparatus which is controlled according to a plurality of

sel ectabl e ﬁpergﬁhbﬂ.ﬂbdes 5 whi ch have predeterm ned functions including

exposure conhtrol? co’rFB??%i ntg‘?k’am%i SRRATEGE d ndSmeSRBtEeL 1@t ecti ng
cont rol - mode P kel el Bt R of FRler Ean TR oPRet e  Rgpes
i nformeg i ongl{ O Have VHoatidt&Xhfndlf! %ﬁ&lic%g.o%arﬁlcﬂpéiirﬁg Sgg’c%g%ure
control, comprising: '
a visuai axis detecting meéns for detecting
directions of the user’s visual axis; | <
a control means having a first control mode for
10 controlling said functions on the basis of information
from said visual axis detecting means, and a second
control mode for controlling said functions without using
said ihformation from the visual axis detécting means;
and |
15 a selecfion ﬁeans for selecting either said first
or said. second. control mode in acdordance with a

selection of one of said operation modes.

2. An apparatus according to claim 1, wherein said
20 plurality of image taking modes comprise a full-auto mode
for automatically setting all of image taking modes, and
wherein said second control mode is selected when said

full-auto mode is selected by said selection means.

25 3. An apparatus according to claims 1 or 2, further
comprising means for performing different display

operations corresponding to said first and second mode,



control node for controlling said functions w thout using_s |on
fromthe visual axis detecting neans; and 15 a selec mnﬂﬁ& um
sel ectyng either said first or said second control node s

with a selection of one of said operation nodes. 2. An appar at us
according to claim1l1, wherein said 20 plurality of imge taking nodes
conprise a full-auto node for automatically setting all of inmage taking
nodes, and wherein said second control nbde is selected when said full-auto
nmode is selected by said selection neans.285 3.  An apparatus according
to clains 1 or 2, further conprising neans for performing different display
oper ati ons cor FESPEE¥iNGl¥o said first and second node, 28 respectively.
4, An apparatus according to any preceding claim wherein said selection
means conprises a dial nenber. 5 5. An image taking apparatus

substantially ,as h reinbefor descri wth reference to . any on Qf t he
figures of the accoﬁﬂan9Pﬁa ary ﬁﬁd@%coﬁé; 4 any preceding ‘claim

wherein said selection means comprises a dial member.

5
5. An image taking apparatus Substantially as
hereinbefore described with reference to any one of the
U figures of the accompanying drawings.
10



