1 2 22233 AUTO FOCUS CAMERA The present invention relates to an auto focus

5 camera: An auto focus camera with an optical distance measuring
arrangenent having a light emtting el enent and a Ilght receiving el erpght
for position detection is known in the prior art For instarce,
Japanese Published Patent No. 60511/1985 dISC| a7oam§ a‘'in which a beam

of infra- red light generated by a source of it ra- ﬂéd’h t under the
control of a drive circuit is directed at an object to be phot ographed

through a single projection | ermyrdSrocusi 6AMERRS | ected by the object is
caused to forman image on a PSD(position sensitive diode) |ight receiving
elenment via a single light receiving | ens, and the distance to the object
is calculated by &hearpreseatt cinpremweson ngelatesi tooant hatbagosusf the
posi t gon Ofééqéf%z i mage forned, whereupon the focal |[ength of a photo-
graphlc | ens e canera is autonatlcallg adj usted. In addition, Japanese
ubl i shed Patent M 3ty fFgcuscanera Jetthaanaepticad dastangep ural i ty of

rheggfwenmgtte lhti&sfﬁﬁ ;fan&'ﬁ émaﬁ@mlgadn whéﬁbtalﬁg elei%S.Rtllght
respective d?gf %Fb%ﬁﬂ ihﬂ;ﬁ%?@??ﬁ e Eﬂﬁ;E&?nt 3°§ﬁ890&?aphed
are cal cul akacwny ian the tgrigyr @pr.ocessing circuit to obtain an average

val ueg‘éor t he di St‘gﬁﬁi qld@e f négggﬁ%gis{ﬁ& ﬁgteW:'Pﬁgt ographi c | ens

is autbmati cal l o S'ui t 'S aver this di stance
measuri ng aﬁpéﬁddlﬁﬁﬁﬂdisQiQﬁaﬁﬂatQﬁmﬁm@ imewhldhhaobeemeoﬁsmnﬁrght

red light generated by a source of infra-red light under
the control of a drive circuit is directed at an object
to be photographed through a single projection lens.
15 Light reflected by the object is caused to form an image
~on a PSD (position sensitive diode) light receiving
element via a single light receiving lens, and the
distance to the object is calculated by an arithmetic
processing circuit on the basis of the position of the
20  image formed, whereupon the focal length of a photo-
graphic lens of the camera is automatically adjusted.
In addition, Japanese Published Patent No.
323734/1987 discloses a camera in which a plurality of
light'emitting elements are juxtaposed, and in which a
25 PSD light receiving element having a large width is used
accordingly. The respective distances to selected Qm
parts of the subject to be photographed are calculated
by an arithmetic processing circuit to obtain an average
value for the distance, and the focal length of the
30 photographic lens is automatically adjusted to suit this
average value. With this distance measuring arrange-
ment, in order to make the width of the PSD light
'receiving element as small as possible, the plﬁrality
of light emitting elements are juxtaposed in a vertical -
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"receiving elenent as small as possible, the plurality of light enmtting

el ements are juxtaposed in a verti'cal 2 direction, and the PSD |ight
S receiwng el enent has a hei ght expanded &4 mlarly in the vertica

direction. In both of t he known caneras descri bed above, the results of

di st ance neas ene are obt ed calcul tion.and _so |t takes time

to obtain an i r{fonc?i f‘&ﬁ‘ I%Xb ﬁ\}u‘—?ﬁe ﬁl(?ﬁ“ h:? Sdébtraction

are nmade to ari'.pil:;gm: caxpaetded)rsimalhaa'liyo im dibet anea:a:is:lag]nail,re:d‘bé.aml cul ation

becones even nore cc#gp (?mdv}?x téé?ne?a r&é & QQ%Q; be({&bove,
0

a special 10 arit t|c contrgf circuit 1s required tor talnlng an
aver age val ue refults f dHatanasmeasuzement @ne ghtadsaed A ation, so that

hi gh spged prQaachi G IRAF MRS JoTRES Haked tAMY QY dbtAne@n Rin eﬂcﬁuson to

the first canera 15 descri bed above is that if an atte is nmade to
phgt ogr aph t wé jons ar]:(:f-lrngfi"lfﬁ???é' a;q}r ﬁg‘ﬁ’q
a It therﬁ a&hmb tehapp 1qdfag@wmtaﬁmvaadeoweddwmthe t wo
peopl e so that_.the ;bac n t he two
Poons 20" v gt ok A el B ke Ferrlitaad
t hat the peoplddsw,e Hnurbhed sercdndeqamamagldaslcnﬁeds above ,so & sipesial
paSS|ng hrou STy & 0 , f

Xy efeni‘ld fi%t} fé‘i&% g ndt red fot G&%%n%ige%bj Lot s

br ought |nto focus pro renote 25
out of focus, AVRFaeVaLUG, ,mg{i@,bcgurt@eq Ic@énplﬁdcﬁﬁﬁse%rﬁtr%’étobt ai ned

when 5'”U|tanQQM$iQuratlon, so that high speed processing becomes
" impossible. | ' -
U | Another problem in relation to the first camera
15 described above is that, if an attempt is made to
| photdgraph two people standing further than a predeter-
mined interval apart, there are cases where a focusing
zone is located between the two people so that the back-
ground between the two people is brought into focus
20 ': while the people themselves are out of focus, with the
.result that the people are blurred in the photograph.
' This is a so called passing-through-the-middle

phenomenon. Equally, if a close object is brought.
into focus, there may be a problem in that a remote
25 object is out of focus, so that, for instance, a

"flat" picture cannot be obtained when simultaneously
shooting a near person and a far scene.
Ohe way of preventing the passing-through-the-

middle phenomenon from occurring is to provide an.

30. arrangement in which the camera is initially directed

' towards one of the people and the shutter release button
is half pressed to obtain an in focus state, that state
then being maintained by locking the photographié lens

 'in the focusing position, and the shutter release



shooting a near person and a far scene. One way of preventing the

passi ng-t hrough-the- m ddl e phenomenon frontoccurring is to provide an.-30
arrangenent in which the camera is initially directed towards one of thes 7
peopl e and the shutter release button is half pressed to obtain an in focus
state, that state then being maintained by |ocking the photographic |ens

i'n the focusing position, and the shutter rel ease -3- button being

pressed after the two people are franmed in a desired photographic

conposition. However, such an operation is conplicated, and the '

phot ographer may fail to achieve the desj.ored result unless he is faniliar

with the process. Al though the second of the above descri bed caneras

.partially deals with this problem a wide chip is required as the |ight
receiving el ement, which is a disadvantage in terns of cost, and, in order

to prevent the occurrence of the passing-through-the-m ddl e phenonenon in
rel-ation to objects juxtaposed |laterally, both the light enmitting and the

| i ght receiving elenments nust be arranged vertically. Thus, nunerous

_problens exist.. According to the present invention, there is provided an

auto focus buttearbeingipieaspdaafier giet tworpeoplernye &lamedrin afdgsirediphatpgrgphicght t owar d

an object to be photographed, a light receiving elenment for receiving |ight
refl ected fURRAsHiONplaWEvVenauahRn QRertion:is gemplicated, and dhrIPhRoSaPRRTt | neans

P gna "t or g b B 2l b 5 D SR T el 8 o™
signal stor Mg =St C - I {o) onpa rve data
the compar ati ve BUTGER b8 POt Ind e FfSernad PPl bR BTGRP B ©

i fon:sel ot | it he foehsi.0g d W
Comm o s A ids g RGaRIAL Rah ARG s BRELRE 202

| ens dri vi ngisgRMhGEe HPRRATDF BbA, it i Brdta'td pReRhe bBEurteiREDF e 2 | ens of

paséingfthrough-the;middle phenomenon-in relatibn to objects juxtaposed laterally,
both the light emitting and the light receiving elements must be arranged vértically.
Thus, num-e_rous' proble,m_s exist. |

According.to the preéént invention, there is provided an auto focus camera
having a light emitting element for emitting light toward an objeét_ tobe
phdtogfaph‘ed, a light'reéEivihg element for receiving light reflected from fhe_ object
and fof genefat_iné a corfesponding output, meaﬁs for converting the output from the - - |
light receiving element into-a distance signal, storage means having stored therein in u
advance comparative data representing a range of distances and lens focusing data
corresponding ._to. the éomparative data, means for comparing the distance signal
with the comparative data and for selecting data from the lens focusing data
acco_rdiﬁgly’fbr generating a data output for controlling focusing, and a lens dﬁving )

device responsible to the data output for focusing a lens of the



4 canera. Since the conparative data to be conpared with the distance
.Signat~is. stored in advance in the storage neans, and the |ens focusing
vdata ®6rresponding to this 5 conpar atti ve data is also stored in advance

in the storage neans, a lens focusing value can be output imediately

wi t hout reqU|rh&tF% cal cul ation when the distance-to an object is nmeasured

by the light emtting and the light receiving elements. 10 The

present invention tRdacer Shedeompadasizecdataator beg compared eithf ¢hea

camer a whi ch aagﬁhh%eas&bﬁah'&sthBEEHC&HfSavaﬁgeh&ﬂhtﬁae§@995§§655'”9 o

a preferred formof the _invent aner a ["ura t he |
emtting el en®fRBS,t h@ndsthe 1gRS.EPRYSARE §éFéchﬁ§eﬁ§§n§iBG|ﬁg &hdanged

Lo geneﬁage acompaeagﬂvdlhatﬁlﬂsahnfb eEoééaalﬁuagghﬁfgtEgneﬁagrgofgLéhﬁgde
aving a focu ection_ci S ponsi v

EC?IOH C|r§5??ag§ Sﬁgﬁﬁvlna PﬁcggFﬂﬁlBQnYPgﬁesFﬁﬂaﬁefPBFPPEe plural -
d 2 20 ouipwediabelycwithouy requienagdai cafgularion. whénthhé case,
respective le [ I y 0 a
e 41 ng ol enaapafts' 6 ¥A BBIeERY1 R ndRELKEA bYORRE! THOBE ARTENLAR! i ned
in accordanceaﬁﬁtﬁhﬁhélgbtugeﬁgiﬁbde etementd.and on the 25 basis of the
plurallly of 1ens 'ORESpREsdt!SAvenflohOrndsapRYviaEs' g Adstnbl®

phot ographer' s mnshgs 'S %£055| e presen |nven on W
descri bed furPRBFULEHIVRLTRRY Eﬂﬁl€°rmPtﬁaREFErﬁhééhtBanétacéonpanylng

simplified structure, and high speed processing.
In a preferred form of the invention, the camera
W _has a plurality of the light emitting elements, the
15 comparing and selecting means being arranged to generate
a corresponding plurality'of data outputs, the camera
further having a focusing mode selection circuit, and
means responsive to the mode selection circuit for
_deriving a focusing control signal from the plural data
20 outputs for actuating the lens driving device.'
_ In this case, respective lens focusing values may
be derived from each of the light emitting elements for
providing a final focusing control signal determined in
aécordance with the focusing mode selected and on the
25" basis of the plurality of lens focusing values. Photo-
graphy according to the photographer s wishes is thus
possible _
The present invention will be described further,
by way of example, with reference to the accompanying
30 drawings, in which:-

- .Figure 1 is a schematic view illustrating one
embodiment of an auto focus camera in accordance with
the present invention;

Figure 2 is a block diagram of a control circuit



30 drawi ngs, in which:- Figure 1 is a schenatlc view illustrating one
enbodi nent of an auto focus canera in accordance with the present

invention; Figure 2 is a block diagramofga control circuit 5 of theM
camer a; and Figures 3 and 4 are flow charts illustrating the auto focus t
operation. In the auto focus canera illustrated in Figure 1, 5

infra-red LED@ﬁ)rtnd]e:amd@a,armn&ed as Ilght emtting el ement s IRL, IR,

pro ecti on Tens 1 afdaueed %o €Rad s IR DENR gl oRE

t owar ds objecﬁgtglfqﬁms(Nperatiqmsctlvely This light is 10 refl ected
by the objects 01 tqrp%heoebqﬁ%s eﬁv??‘% nd _
forms an i mage gn a sem_-__conduct or 05|t|onqg%tect|on‘?%gt £
recei vi Ag el eﬂ-é’%t‘agreﬁé‘ﬂqsglﬂr rt&,eel:'\ﬁé‘@ Bre ised @R kight \ﬁlﬁbt*ei-@rent 15
3is fconvezlt eég.lem‘e@ztﬁn M1qcmnzcagl?,gn%ln§/ s}@fé g 6!!‘:?&:& ftl?éi Pige |
afd ifier and .i en.converte a onvert er nueri ca
vﬁue represeﬁfnd'tti%\;' I&Fgepi.ﬁ gﬁ? q&ﬁ%ﬁ%(ﬂ R’We’% ?&Fé? gfe d
constitutes aidi dimeceted g:yalwaqmd;f e spies thises saptfidaﬁ $&hh's adrowa 2B
signal, the t @3sSi n ed I rcuit 6,
and a focu5| nlfg)%lr‘)‘er??éd?:l\h (r?%@dg’?ldce ﬁf'%rp%% uajiqu accjgsr ccﬁ%:ft? J‘%/b o
partlcull&rl y, reflectes: by the ehjecdsndd to 03, passes t rough a

light receiving lens 2, and forms an image on a semi-
conductor position detection (PSD) light receiving

element 3.
, The light received by the light receiving element
15 3 is converted into an electrical signal, which is

amplified by an amplifier 4 and is then converted by an
A/D converter 5 into a numerical value representative of
distance. The output of the A/D converter 5 constitutes
a distance signal and, on the basis of this distance
20 signal, the lens extension needed is determined by a
" control circuit 6, and a focusing lens driving device 7
is actuated accordingly
More particularly, the control circuit 6 has
stored therein comparative data, as shown in the data _
25 table below, corresponding to the range of outputs which
may be produced by the A/D converter 5 representing the
distance between the light emitting elements IR1, IRZ
IR3 and the objects 01, 02, 03. In this embodiment,
the output which the A/D converter 5 delivers tn:the
30 control circuit 6 is arranged to be rounded off at the
second decimal place. 'In'addition,' the control circuit
6 has stored therein lens'extensien values associated
with each light emitting element and representing the
extent to which the focusing lens is to be extended for



5 convéster 5 representing the distance be

“ stored therein conparative data, as shown in the data 25 t abl e bel ow,
corrgspondi ng to the range of outputs MhFCh nmay be produced by the A/D

ween the light emtting elenents
IR1, IR2, IR3 and the objects 01, 02, 03. In this enbodi ment, the output
whi ch the A Deseavagsgangfd%mﬁsr Bbkﬁlhgﬁ dg%om tﬁ%”%ﬁba‘:‘:h‘i:‘i%ﬁd B ths

arranged to be_roun he secon %# ition, the
control circufheslRRs §FGP8§iPﬁePEFﬁmP§n§a€ﬁ?€n§ﬁoﬁ aPBJ€Cks SOMESFt ed wi t h
each |ight encllbgag.el enent and representing the extent to which the

focusing lens is to be extended for 6 each di stance val ue obtained from
the conparative data. The | ens. extensi on becones |arger as the object cones
cl oser.55 Table | Conparative Lens Extension Amount 10 .
Data | R l R 2 | R3 0 b{ 0. 8 -
t ose 0. 6 . - 0. 7 15 5 0. 60 4
0** 50. 3 0. 4 0. 80. 2 0. 3 0. 7200 1 -
0. 2 0. 60_0 0. 05 0. 5 0. 1 _ 0. 4
0. 8 'Comparative Lens Extension Amount
10 - pata . [ I RI1 | IR2 | IRS
0.7 0. 8 t Close
| 0. 6 0. T
o/ _ a
15 0. § 0. 6
0. 4 0. 3§
0. 3 0. 4 | 0. 8
0. 2 | 0. 3] 0. 7
20
0. 1 0. 2] 0. 6
0. 0 0.05 0. 3
-0. 1 0. 4| 0. 8
2 0. 2 0. 3| 0. 1
~/ -0. 3 0. 2| 0. 6
- 0. ¢ 0.035 0. §
30 | -0. 5 0. 4
- 0. 6 0. 3
-0 . 1 0. 2
- 0. 8 0.05 | Far




25 - 0. 2 . 0. 3 0. 7 -0. 3

0. 2 0. 6 -0. 4 0. 05 0. 530 - -0-,5
0. 4 -0. 6 -7 0. 3-0. 7 5 oy
0. 2--0. 8 0 .05 Far 7 As shown

in Figure 2, the control -circuit 6 conprises a distance signal shift. . .
register 61 for tenae @hdwn IO Fighriehe di St ceorft S5 cDéwit y. the A/ D

converter 5. . t St e _Circuit the 5 C rative data, .
whi ch ranges ?l?\lj&s% t% %‘ g\ﬂ?qqn ﬁq'f?eﬂﬂa’f%gjtsatb?% ggrp%\ f2d in a shift
regi ster ther&emmraa:d.\larmse:orm;mhsarthisharme adgnal orrpws bprtlme)rrparl ng

t he di stance si Shlf data in
the first sto?ggg CIrCUIt 1 gﬁfw¥%§; é%?%néwa.e CIrCUIi $§§b 64 has
stored Bherei ROMpazadvee daka, owhich é-’riﬂgﬁ? vigae 0.7 &0 sthath 3% the data

table, correshostl 18 \theh data B, At gt armngd sift et he light
edtting ele ts I.R1, The sec%&gstoraem 64 |€°adapted

to 15 suppl e§§18uliﬁ‘u§%§(ain€ﬁs et SOURATARANE (ﬁ?\'@v
specific i terrcofnpaarﬂ:pgr mevdi@kwamcselsasgrml Bt dnh et e gt B Qregi stver 1653,

and a | ens ex [ | I t, 6

finally deter%ﬁggﬁngﬂt he g‘é%lgqo Fé’%s% e g:s gtﬁ'flsecslé ﬁﬁé) gﬁ?"&%t 66 is

20 - al&o pr&¢i-dedAf second: sgiorage Haaditp/RAW) Gferhas @toradi ch t akes

place in the ¢nepaial 9h sdvalice $he lens extension values, as shown
in the data table, corresponding with the comparative

data and with each of the light emitting elements IR1, <
IR2, IR3. The second storage circuit 64 is adapted to
15 supply as output a lens extension value corresponding to

a specific item of comparative data selected by the
comparator circuit 63, 'and a lens extension determining
circuit 65 receives this output for finally determining
the degree of lens extension A control circuit 66 is
20 also prov1ded for controlling the comparing operation,
which takes place in the comparator circuit 63. )
As shown in Figures 1 and 2, a focusing mode
selection circuit 8 is connected to the lens extension
determining oircuit 65. A plurality of focusing modes

25  are established in this focusing mode selection circuit "
8, and one of them can be arbitrarily selected by the \/
photographer. . For instance, the modes may include a '

mode M1 for selecting focusing upon a closest object; a
mode M2 for selecting focusing upon a furthest object;

30 a mode M3 for selecting focusing at an intermediate
point between the closest_object and the furthest
object; a'mode M4 for'selecting'focusing at an inter-
mediate point between the closest object and the
furthest object as an inverse function of their



As shown in Figures 1 and 2, a focusing node selection circuit 8 is

_conn

v focus
uit 8,

circ

phot ogr apher.

et%ed_to the lens extension déternmning circuit 65. A plurality of
stig nodes 25 ~are established in this focusing node sel ection
and one of thenrcan be arbitrarily selected by the

sel ecting focusr ng on a%ﬁ)se !%E‘d%‘}&gés J@ys f@?%&g‘g%*%#% ?H:um ng

upon a furthesth Q)tﬂ etxoin. llbtem'cﬂelm@d meMMnlw@th(thmsigpmean
i nternedi ate pHetldIR e dors | RSGSn G RE jc?ifEl%Meaé W %ﬁ?&eé’bée“
i a nt be

mode M4 for sel ecting focusi at an |nter-
cl osest obj ectmeé‘rﬂfx%é’ 91@2"{

- ardkml vedl f dm fedcls e BHa A §f
|nter-I|nked

di st

ci
5

storage ci- rcwetac(jfl

em ssi on of
the plurality

i s detengi ned extedm@iﬁm‘heuﬁ.@ detr vt

anceés;

ween t he

% #% g Ghjxaspest e  lrng @ﬁ%ﬂﬂ:it@!bri‘@hm hei r

deri ved obt@inest Ib}ofcatia:irig g.‘rlte emrtsac\g:ﬂermﬁsifdmmﬁ i glete Gyl

r t the sh tter Féeﬂm:iﬁggeegieoﬁn&?eét)?rﬂsnl "
s u iE X | i
uit 65 i nctlﬂeaedseoé;’%r%:r s‘%é’ﬁ n]r"tﬁ% &5& ensi on 8al ue

a

in'Q
t he- photographer ans e focusin é% ectlon CIrCUIt . _Next,
H%y%‘r o

a description L5
i nvention wil melaasglofeltlm tfloctising mﬁ@@u@dﬂdﬁ @iremuik ®d 2 and the
flow charts shown Next,

U
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25

30

fa Mo s q’t(ﬂg.@YcéW@r d’l"(ﬂ*-%ﬂ;heé’-'sé?ﬁ

a description.of the operation of the auto
focus camera of the present invention will be given with

- reference to Figures 1 and 2 and the flow charts shown

in PFigures 3 and 4.

First, the light emitting element IRl is caused
to emit light to measure the distance to the object O01.
A corresponding distance signal is generated by the A/D
converter 5, and this distance signal is stored in the
distance signal shift register 61. The control circuit
66 issues a command via a signal line £ to the shift
register_sl to transfer the data in the shift register
61 corresponding to the light emitting element IR1 to

_the comparator circuit 63, and via a signal'line m
~causes the comparative data in the data table in the

first storage circuit 62 also to be supplied to the
comparator circuit 63. The control circuit 66 further
specifies to the second storage circuit 64 via a signal
line n an address corresponding to the light emitting
element IR1. 1In this state, the distance signal stored
in the distance signal shift register 61 is compared
with the comparative data stored in the first storage

- circuit 62 by means of the comparator circuit 63, and a

8

tgqet by eﬁ l\ﬁf%lﬁ%nﬁ&hit ]trét%%r#gsel rﬁy % C?}I%Egu“ From
adiitahaford ens mer@:rqmaralrm 1@ finaar e;gxsan \éalbue
gcted by



in Figures 3 and 4. First, the light emtting element IRL is caused to
emt Jlight to neasure the distance to the object 01. A corresponding ,
di stance signal is generated by the A/D 2 converter 5, and this A
di stance signal is stored.in the distance signal shift register 61. The

trol t 66 d vi :
rogi ster o1t donk e FHLRY ponrbabadlife il (e TR nii ng 1o
the light em tcicmp@:ﬂtemmtdalﬂal ita)'gzixerattéfe by ighe second retdragsd, and via
a signal linedp @Hﬁesot he GRRA ?’{@ﬁi& tm&@tfstééﬁf‘ed n”%h@hél rst

storage circuit to be supp e arator crrcuit

control circumeneFy @& Hdie Jang fxtensiamd NG rekecwdt Rt 64 vi a a

signal 80. - line n o) S G il dpsit£on | t i £ige €l ement
TRL Inthis state PO R AT LA

gi ster 61 |§°@&ﬁ9&r&§-qﬁ"cjﬁ ﬁi%@ﬁ%al fth%e%‘aﬁlrgﬁust 8 St ntCFGE'S:‘ Pg‘l? st
s ®rage circuirepeaththealows ddsemmr@auemme:mﬁ ﬁi:‘e @a:meavay fnlens
o on b paSER LRl S e R R LT e e
stored in the lightr endfttting ledementt IR2A dis eatusend mmgem:it cldgh®stos '
(RS oTH 1) Ao SR S, W R et sE e o
same way in r@lbéﬁ‘-‘é'-n tﬁ@d i8g HenshiaXtenp Qe ik detprmined iR gnt
emtting el enghe lsBhe waspaxeErich tHd igHY ézﬁ.tting element IR1,
this value also being stored in the memory of the lens
extension detemining circuit 65. _
15 - Next, the signal lines £, m, n are enabled for
repeating the procedure in relation to the light
‘emitting element IR3, the 1ight emitting element IR3 is
caused to emit'lightﬂtO'carrY out distance measurement
with respect to the object 03, and a lens extension
20 value is determined in the same way as from the light
emitting elements IR1 and IR2, this value also being
stored in the memory of the lens extension determining
circuit 65. ' : ' | _
Then, in accordance with the flow chart shown in
25  Figure 4, - control is effected in dependence upon the
focusing mode selected by the focusing mode selection | gJ
circuit 8. In other words, if the mode M1 has been
selected, the largest numerical value among the lens
.extension.values'derived from the light emitting
30 - elements IRl to IR3 is taken as a final lens extemsion
value. If the mode M2 has been selected " the smallest
numerical value ~among the lens extension values derived
from the light emitting elements_IRl to IR3 is taken as
the final lens extension value. If the mode M3 has been




" 10 carry out distance neasurenent with respect to the object 02, and a
| ens_extension value is determned in the _sane way as fromthe |ight

T emtiNeng el ement IRL, this value also be&ﬂg stored in the menory of the

| ens” ext ensi on deternining circuit 65. 15 Next, the signal I|ines

|, m n are eggahl % fzor & 2 P?qh?gngﬁﬁaQroﬁﬁﬂnéﬁ aﬁR%glﬁE'gﬂ § EQE l'i ght

emtting el enent 't he S ocateed o enit

light to carr}eG§t96ﬁ§P§ﬁ@@ wﬁéyGSeﬁsﬁuvadtﬁrp@sphetlﬁghﬂheméﬁpéag 03, and

a lens extensieqeméfts Ival &9 EdeibeEHkEﬁd aksh thiae fiﬁ&i 1eNsaaxtendibhe
l'i ght en1tt|ngpglenent and .| R2 hi s val ue a SO elng stored in the

nmenory of the Pel§: ext355| f H@F@r”ﬁnpﬁﬁ PP, PeleStednenal AYCLRGE: dance
with thé flowbeltaeens BowaximuSvalubi gndead4mindmoin ohlue €rbmcthd in

A - R Dt L e o A
n&®erical val edemeptg TR3 konIR3xisntakenvabButhedfinaddlensmexbenbignt '
emiting 30 yagh@TeNt g¢l RhnkOokREnkSmbKEMMAS LA iaNfbs! BAERCX! ensi on

val ue. If th en se est nunerlcal val ue
among the | en§edgesrdionthel §aBadclensdextensing vadne ami weildgas| shents | R

to IR3 1§ takaﬁeiﬁukﬁeaﬁanéhmhﬁﬁso!XEﬁassﬁﬁtﬁéEUQshuEEe&thEEd dBehas been
10 sel ect ed, ang |nteraed|ahﬁe ner|cal glue ago 8 ﬂgni ext ensi on
val ues derivedeFPEMLBRE PRgkRee ?PFn@ eFBReRRXLM PB WURsken as the
final |ens extalaesnfrom the lens extension values derived from the

light emitting elements IR1 to IR3 so that all the.
U objects will be brought into focus.

15 When the final lens extension value is output from
the lens extension determining circuit 65, the focusing
lens driving device 7 is actuated to move the lens to an
optimum position, and as the photographer presses the
release button, he can take a photograph that meets his

20 wishes.

- It should be noted that although five modes of
focusing provided by the focusing mode selection circuit
8 have been described, it is also possible to provide a
mode in which any one of the distance signals'derived |

25 from the light emitting elements IRl to IR3 is ignored

_ or a mode in which priority is placed on any one of
-/ these signals. : _
According to the present invention, comparative
data and lens extension values corresponding to such

30 comparative data are stored in advance in the first and
second storage circuits, and so no complicated
arithmetic circuit is required. The structure can thus
be simplified, and high speed processing becomes
possible. 1In addition, the passing-through-the-middle



val ue. If the node M4 has been selected, an average 5 bet ween a
maxi mum val ue and a m ni nrum val ue fromthe l'ens extension values derived.
fromthe light enmitting elenents IRL to IfB is taken as the final |ens ™
ext ensi on val ue. If none of the nodes ML to M4 has been sel ected, - the
final lens extension value as well as the 10  aperture and timng of the.
shutter (shut tphermmeain atan dss evoitst inde dasleralitpeofrekightn and

| t d t
ot 11 ol oneLidd el G S S IYelE® DEMESLLIRRY LiBebtllNs, |
focus. 15 to the\photdgraphen’s orkshes ok alsq porsiblesinceftlen t he
I 'ens extensi on gy %ﬂéﬂé&rﬁ?'ﬁé}ué 9 £ 14161 19 St i 81 Hf't’h@g device 7

is actuated to nmpve- | ens to. an op tlnun1 OZ%E and as
phot ogr @pher Fﬁmqfh&fré?%s‘éf lﬁJtHJd-?FaJr?etE tgq{%uso\i%d[‘ %ph t hat
meets his 20 ~w shes. It should be noted that although five nodes of

fqéysing provi ded by the focusing node selection circuit 8 have been
described, it is also possible to provide a node in which any one of the
di stance signals derived 25 fromthe light emtting elenents IRL to IR3
is ignored or a node in which priority is placed on any one of these
signals. According to the present invention, conparative data and |ens

ext ensi @@ val ues corresponding to such 30 conparative data are stored in
advance in the first and second storage circuits, and so no conplicated
arithnmetic circuit is required. The structure can thus be sinplified, and

hi gh speed processing becones possible. In addition, the
passi ng-t hrough-the-m ddl e
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henonmenon can be avoi ded since a plurality of HHght—emtting elenents are
p P y &

. enpl Phot ogr aphy accordi ng to the photogr es is al so
poss%f‘e since the |l ens extension value i%2final ﬂnﬂ" yi!ﬁ he 5.
sel ection of one of a plurality of focusing nnde 12 1.
An.auto focus canera having a light emtting el ement for en1tt|ng l'i ght

t owards an object to be 5 phot og€abh®dI MaS| i ght receiving el enent for
receiving light reflected fromthe object and for generating a
correspondi ng utput convertlngéthe output fromthe |light

receiving ele B 39€?s¥3ﬁ%§ camete hayinggr +kghk emit®ing: ored
therein in advehemenﬂ forcemﬁathmgvblghtataﬁ@r@seamlaﬁjacfaﬂgebgf di st ances
U ?ﬁﬁ%gﬂ*ipé‘%&if&‘%ﬁ? RSeenpuid Pommony 268 Peeelelidc: i ng
daga from the 1ight  seflected fromcthe dbjegt fand gorrgenerptingta out put
the data oﬁ?Bté@%%$§‘?%‘2&f‘?%'é‘% P e R e e
to claim1l ha i@hgyreceiv1ng element into a distance signal,
storage means having stored therein in advance
‘10 comparative data representing a range of distances and
lens focusing data corresponding to the comparative
data, means for comparing the distance signal with the
o comparative data and for selecting data from the lens
- focusing data accordingly for generating a data output
15 for controlling focusing, and a lens driving device
responsive to the data output for focusing a lens of the
camera.
2. A camera according to claim 1 having a plurality
of the light emitting elements, the comparing and
20 selecting means being arranged to generate a corres-
ponding plurality of data outputs, the camera further
having a focusing mode selection circuit, and means
responsive to the mode selection circuit for deriving a
focusing control signal from the plural data outputs for
25 actuating the lens driving device.
3. An auto focus camera including a light emitting
elemene for emitting light towards an object to be
photographed, a light receiving element for receiving
_light reflected from the object, an A/D converter for
30 converting an output from the light receiving element
into a distance signal, a first storage circuit having
stored therein in advance comparative data to be
compared with the distance signal, a comparator circuit
for comparing the distance signal -with the comparative



.conparatlve d

of the light enitting el enents, the conpari ng aﬁﬁ‘?ﬁ__—_—ETEE?TEa_;eans

bei ng \arranged to generate a corres- ponding pl urm‘\“n“‘““‘ “m
camera further having a focusing node sel?gtlon ci

responsi ve to the node selection circuit Tor derivi*fnga focusing control
signal fromthe plural data outputs for 25 actuating the lens driving

device. 3. &@taytQaf§€é§n&a§€69agécéﬂﬂtﬁﬂtathﬂﬁé 8tbkbanghekasRNEnf OF
emtting |ight recei ving

ﬂputs mLhe
.

d b hot .
el enent for ré%%q¥€%%87ﬁ€%$r$gﬁ%%c?%df?ﬁﬁg?gﬂéggﬁfﬁcYalgﬁgAFBFEBﬁverter f or
30 convert ipondingut@uthé rcomparativatdatacandngethgnapranged &odi st ance

. B
oot fve UG e SAEE JoURAD SKELRILORSVELLe! PodtiBBEhaing
circuit Jor cotpapesifie mmpmelue gdetamsehechedcbrrpthat couparaterdata
a second st or ager&hi€yi takdva ”Beﬁéodff'vi reifchﬂtas yapagLe phurality of

I ext ensi on val ues’ corres- pondi ng_to ara I ve data and bei ng

arranged to prERSRRNSA FRitHRR QUERWE %&?@n%h%nsﬁﬁPﬁé sbPFRgBoRATRABLL .- t o

specific corrpaaatlvm:daawa;éef@@usdcaueﬁlememmgoa pmzauty 8fd a lens

cirout. o LogRE IRl el CEGRIREs Fot Rafdalit avaly sRBrEERETLhE! 7T,

el enent sldf or cowaxds mmlquamt ttagbe i pivtdgraphedyar aslaghtbreceivinge

phot ographed. o fediled L4 s B OIERH ' £hs ] ECELYI Plioh 8E 5s§1esﬁt ed from

converter: ting an ou romthe
an -A/D converter for converting an output from the ight

receiving element into a distance signal, a first
storage circuit'ha?ing stored therein in advance

15 comparative data to be compared with the distance
signal, a comparator-cirduit'for comparing the distance
signal with the comparative data, a second stbrage
circuit having’stored therein in advance a plurality of
lens extension values correSponding to the comparative

20 data and being adaptedlto provide as output a lens’
“extension value_corresponding'to specific comparative
data selected by the comparator circuit, a focusing
mode selection circuit for selecting one of a plurality
of focusing modes, a lens extension determining circuit

25 which includes a memory for storing respective lens
extension values output by the second storage circuit as
a result of causing the light emitting elements to emit
1ightjconsecutively and which is adapted to determine a
final lens extension value in accordance with the

30 focusing mode selected on the basis of the respective
lens extension values output by the second storage
circuit, and a focusing lens driving device operable in
response to an output from the lens extension deter-
mining circuit. )

t he object,

\;).
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;di stemee signal, a conparator circuit for lonparicngLt

recei vi-ng el ement into a distance signal, a fju ircuit having
stored-~therein in advance 15 conparative Jymumm!ﬂﬁgﬁﬂgd with the

e (s ce signa
with the conparative data, a second storage circuit having stored therein
in advance a plgurality of |ens extension values corresponding to the
conparative 20°° daf® &M DEHIG164PEEF SHDStaRtdelay a8 peresn ens
ext ensi on val uPEHiEiEsHd destarisedciith cefeaeateveocdahd sel ected by the
conpar at or ci r GUitys a2 Si .on circuit for selecting one of
a plurality of ?géﬁgﬁﬁgﬁﬁgdgg%bgpggﬁgﬁégggthoHragfggﬁrning circuit 25
whi ch includes a nenory for storing respective | ens extension val ues out put
by the second storage circuit as—a=restit+—ef—eatising the light emtting
elements to emt |ight consecutively and which is adapted to determ ne a
final |ens extension value in accordance with the 30 f ocusi ng node
sel ected on the basis of the respective | ens extension val ues output by the
second storage circuit, and a focusing lens driving device operable in

response to an output fromthe | ens extension deter- mning circuit. 14
5. An auto focus canmera substantially as herein particularly described
with reference to and as illustrated in the acconpanyi ng draw ngs.
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