CAMERA ZOOM LENS AUTOVATI C MAGNI FI CATI ON APPARATUS 5 The i nvention
relates to a canera zoom |l ens automatic magnification apparat ué@i @

still caneras and novi e canmeras which automatically adjusts the focal

| ength of a zoomlens according to the distance to a subject to be .
phot ographed and the area coverage of.the 10 subject in the angle of -
field. When a particular subject is to be photographed continuously, an

appar at us such as disclosed in the Japanese Patent Publication- No.1602/1985
can be used 15 which automatically changes the focal |ength (zoomrati o)

of the zoom | ens GRAMBRA AGOMOLENS AVIYATIC tl‘h@GMIEIQA’é‘éONoA’PIEéR@mﬁ]SeCt to
keep constant the relative size of a subject wth respect to the angle of
view. The publica- tion also discloses that such an apparatus is very 20
conveni ent and effective when used in conbination with an automatic

focusi ng devi ce. Another Japanese Patent Publication No.118328/ 1987

proposes an apparatus which perforns automatic magnifica- tion for a

t wo-f ocal - poi nt canmera or a zoom | ens canera 25 according to the

i ormatign on ¢ hopdl SHAPEREL8n S SHBER! vo d AL BobRoIERE! Shcbilakl

angl e of view. he ne oye in ove-nmenti one
magnification apparatus applied to still cameras and

movie cameras which automatically adjusts the focal

length of a zoom lens according to the distance to a

\% subject to be photographed and the area coverage-of the

10 subject in the angle of field. 

When a particular subject is to be photographed
cbntinuously, an apparatus such as disclosed in the
Japanese Patent Publication N0.1602/1985 can be used

15 which automatically changes the focal length (zoom ratio)
of the zoom lens according to the change in the distance
to the subject to keep constant the relative size of a
subject with respect to the angle of view. The publica- (
tion also discloses that such an apparatus is very

20 convenient and effective when used in combination with an
automatic focusing device.
| Another Japanese Patent Publication No.118328/1987
proposes an apparatus which performs automatic magnifica-
tion for a two-focal-point camera or a zoom lens camera

25 according to the information on the distance to a subject
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appar atuses, the |'ens magnification control is performed based on only the
di.stance to the subject and the area 5 the subject occupies in the angle
off viewis not considered at all. As long as the sizes of subjects are
uniform it is possible to nmake al nost constah+ the relative sizes of
subj¥etts with respect to the angle of view by changing the focal |ength of
the”zoom |l ens 10 according to the distance to the subject. However,

subj ects may be different in size and have different situations and it is
very—difficult to keep constant the sizes. of the subjects relative to the
angl e of view Wkdratedrferthonentert imcthaeanate nof devece,  the 15

di stance neasurenent _is rmade of onl a small _area at the center of the
angl e of view, so thf{itthdihe Hee e@%P]r%Y%Fév%‘ht%’EIef?W?meE‘éh?Faﬁ area,

t he magnification control mhlc i s, based on, | pformatj on, on di stance &

the central area3RR3® § TSR RRFH {?ﬁxIQﬁ GPREE8] ot BErfREme
apparat us whi ch %%%H#anaao% T AR T2 1o The Aebrdancaha he Es2s
size and pOSiSt i O'?:h%f éJB%eS&pJoe&éuﬂi%é &, aﬂ% ar?&lé/'gf’v'view'f’é not
| ‘considered at all. As long as the sizes of subjects are
‘uniform, it is possible to make almost constant the
relative sizes of subjects with-respect to the éngle of
— view by changing the focal length of the zoom lens
10 according to the distance to the subject‘ However,
sﬁbjects may be different in size and have different
situations and it is very difficult to keep constant the
sizes of the subjects relative to the angle of view.
With a conventional distance measuring device, the
15 @ distance méasurement is hade of_onlf a small area at the
center of the angle of view, so that when the subject is
deviated from the central area, the magnification control
- which is based on the information on aistahce to the |

central area‘:will not be performed correctly.
20

The object of the invention is to provide a camera
- zoom lens automatic magnification apparatus which
_provides an optimum zoom ratio in accordance with the

25 size and poéitioh of Ehe*subject in the angle of view.



The canera zoom |l ens automatic magnification apparatus according to the

i nvention which automatically changes the focal |ength of a zoomlens |,
according to a subject to be photographed, conprises: a zoomlens 5
driving device for changing the focal=1®ngth of the zoomlens; a range -—
findi ng devi ce which nmeasures distances to at |east three points on the %
subject--at the center, to the left and to the right--in the angle of vieﬁf
and a control device which controls the zoomlens driving 10 devi ce
—according to the'ouégyt of the range finding, device, _{he control device
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automatic magnification 25 apparatus of the invention provides to the
zoomratli 0o to at least three points on the subject--at the center, to
the left and to the right--in the angle of view; and a
control device which cohtrols the zoom lens driving o/
10 device according to the output of the range finding
- device, the control device consisting of a first decision
means to decide which point is the nearest by comparing
the distances to each point measured by the range finding
device, a second decision means which, based on the lens
15 focal length corresponding to the closest distance as
found by the first decision meﬁns and on the depth of
field for that focal length, checks if there is any other
‘point's distance that is within the depth of field for \;)
that focal length, a third decision means which
20 determines the zoom ratio_according to a predetermined
program using the result of the second decision means,
and an output means which drives the zoom lens driving
device according to the third decision means. .
The camera zoom lens automatic magnifiéation

25 apparatus of the invention provides to the-zoom ratio
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-4 decision means a function of increasing the zoomratio toward the

tel ephot o si de when the central point is at the closest distance and when
nd other point's distance falls within the depth of field for the focal

| ength of 5 the |l ens corresponding to the4ctosest distance. In the
appa?ﬁtus of the invention, the distance to the subject is neasured for at

| eaSt three points in the angle of view, a central point, a point to the

|l eft and a point to the right.. The three distances are conpared to 10
determne a point - wth the closesg di?tance .Based qgn thg | ens focal,
length correspord®RLSien t RE2RE R EPNGELPANLE  ARGTEASIRG &BS: FOOM AP f or
‘that focal length,  i1.is,checked ether there | s _an t her paqint'.,s _
di st ance faIIingt?W?ﬁﬁnéPﬁegagﬁPﬁgg? ?féﬁdv ﬁBcgﬁBiﬁ ngS h?%fgt 18h &8«
result, the zoo t Lol e ] cndhjs al | gw opti.oum.zaem.ratio to
‘be determ ned a59%5d¢%%é§%gtﬁgggéﬁggi3835?5830bgrﬁéﬁgﬁbﬁééggwft§9F§§%€8t to

th | f Vi ' i f At e th
G188\ Fbu CHHE L CUETOUBER pEcesipacshel enelEobRe SgRbeh bE ("

angl e of view, tI _ can properly perforne
provi ding an; opt¢RaIM RO MEbAEeSposBRG €8] EREScRBHebealYERANGE. [ he

i nvention wll be described by referring to the attached draw ngs. 25
Figure 1 is a bl ock I agliénaphora t@s o6 Eh80LhvEAti6h, the distance to
the subject is measured for at least three points in the
angle of view, a central point, ‘a point to the left and a
\ point to the right. The three distances are compared to
10 determine a point with the closest distance. Based on .
the lens focal length corresponding to the closest
distance and on the deth of field for that focal length,
it is checked whether there is any other point's distance
falling within the depth of field. According to the
15 check result, the zoom ratio is_determined.: This allows
an optimum zoom ratio to be determined according to the
. relative size of the subject with respect to the angle of
- view. Moreover, even when the subject is off the center
.in the angle of view, the magnification control can be
20 properly performed providing an optimum zoom ratio.
Other objects and features of. the invention will be

described by referring to the attached drawings.

25 Figure 1 is a block diagram showing one embodiment of



the canera zoom | ens automatic nagnification apparatus accofding to the
invention; Figure 2 is an image provided by the three-point range finding
device of Figure 1 explaining the 5 arrangenent of the three points in i
the angle of view, Figure 3 is a diagranTshowi ng the relation between the
range finding beans of |ight of the three-point range finding device of “%
Figure 1 and a subject; and Figure 4 is a perspective view of an optical
system 10 of the three-point range finding device of Figure 1. In Figure 1,
+eference nuneral 11 designates a range findingggevice whi ch consi sts of an

| R-LED ar r ay M CARers, £ D AYFEILHF PAIRLE LOAF1QRt 2RRRERRE el enent s

(simply referred f.0 as light emtting elenents) [err] [err] a
one- di nensi §T&°T gcé‘rﬁj %r“b%%ri'ﬂ%‘h' detection el enment (sinply referred

to as a PSD) 13 ' r | 4 r t hat n._successi vel
radi ;t ed to)a Zﬂyugt}bjzgg]t% \rllagfis'ﬁ;c?r/% f’?%‘?n %% Wgﬁﬁgggnhgégngagﬁgn:?tg [)érr]

q : : . . . wh h .
Fof | eot ed beanE, R e B e gnal s [err]
that comr esﬁ@%n@%ﬂéﬁ'@ﬁt@{%gﬁlf& thei st B¢ tthéoangle ofNeibkkght

emtting elenents [err] are,
Figure 3 is a diagram showing the relation between
the range finding beams of light of the three-point range
finding device of Figure 1 and a subject; and

Figure 4 is a perspective view of an optical system o/

10 of the three-point range finding device of Figure 1.

hd
’

In Figure 1, réference numeral 11 designates a range
" finding device which consists of an IR-LED array 12
15 having a plurality of infrared light emitting elements .
(simply referred to as light emitting elements) IRl’ IR2,
IR3, a one-dimensional semiconductor position detection
element (simply referred to as a PSD) 13 which receives \;)
infrared rays that have been successively radiated to a
20 subject not shown from the light emitting elements IR,,
IRZ' IR3 and reflected by the subject. Depending on the
position where the reflected beams are received, the PSD
13 generates distance.signals AIl, A12 that correspond to

the distances to the subject.

25 ‘The light emitting elements IRl’ IR2, IR3 are, as



5
-6- shown in Figure 2, arranged in such a way as to neasure the distances
tg. at l.east three p0|nts on the subject--at the center, to the right and to
tife 1 éft--in the angle of view 5 The |i ght en1tt|ng el enent s [err]
are controlled to be turned on and off by-skghals sent through a lighting
circit 16 froma m croconputer 15 as a control device. The distance
signals [err] fromthe PSD 13 are 10 converted into neasured distance
information (mbit digital signals) for each point by a distance

| cal L to th 1. t 15. ,The
mcf oconput or r%‘aon% r%ﬁ"f‘”lgfﬁﬁr%%f AFERABR A POFRCBCHoY, ABLLP SRASHEE,
h t . I t
ircuit 17 s mi W oriares et gégﬁaéﬁgegﬁ{g‘:*?ﬁe by PR Bafoar Sat "
I h f hi. i P31y he lhgh
e tti ng 2|-e‘r’r2ﬁ§%“.’é‘ %’%‘?"f*? ?%“’m”*m‘ﬁ?c%‘%* AR, 9e2“%3.1%¥??230%f’%s§£€'1g bf

.di stance 20 | Rfjdwpt i on has been obtained. The other functions of the
m croconputer 15 include: a first decision function of determ ning which

point is CIQBeSt tnrmngwm&gmw émEtting elements IRl, IRZ,_IR3 are
controlled to be turned on and off by signals sent
through a lighting circuit 16 from a microcomputer 15 as
a control dev1ce. |
R, . The distance Signals AIl, A1, from the PSD 13 are
10 _converted 1nto measured distance information (m—bit
digital Signals) for each point by a distance calculation
Circuit 17 and entered into the microcomputer 15.
The microcomputer 15 controls the operation timing
for each circuit and also stores the.measured distance
15“ information from the distance ceicuiation circuit 17 as
m-bit digital signals for each point. The microcomputer
15 also has a function of determining from the lighting
| timing of the light emitting elements IR;, IR,, IR, from
mhich of the three points the closest distance
20 information.has been obtained The other functions of
the microcomputer 15 include: a first decision function
of determining which p01nt is closest by comparing the
distancee to the points_as measured by the range finding
device 11; a second decision function of determining--

25 based on the lens_focal length corresponding_to the



" distances to the points as neasured by the range finding device 11; a

i second decision function of determning-- 25 based on the |l en$ focal ,

| engt h corresponding to the -7- closest distance as determ ned by the
above function and on the depth of field,for that focal |ength--whether .-
there is any other point's distance falling within the depth of field, é~§v
third decision function of determning 5 the zoomratio according to the
predet erm ned programusing the result of the second decision function; and
an output function of driving a zoom notor as the zoom | ens driving device

accor di ng t 0 dii RO d e SaslCASE EMEREY by Nent Nabdvaee kel ohURREI ON.

10 . The mcroconputer 15 then determ nes the zoomdriving amount from

the determ negh 2¢UNIPLIY SCE { &EA CESF efha € 0PFeRDS1 Eh§PhenhREeHelr OM @ zoom
position detector (encoder) 19. It now gives the zoomdriving amount to a

zoom dri vi ng thidr@liils Zthyt otliéw epdi AOLEN ADsand8 Pallihg wibRiabyheagnify
the lens to.the determ ned .zoomratio. At the sanme tinme, the m croconputer
15 al so gi vedldpgth amifidld;i gnathivd edeoisidbre thnsesdndost datermbhdngnti on
to the lens driving circuit 23 to drive a lens.notor 24 and thereby bring
t he | ens5i nt dhfeoacomtratiio Adosesding to the predetermined program
using the result of the second decisioh'function; and an
ouﬁbut function of drivihé'a zodﬁ mdtof és the zoom leﬁs
driving device according to the zoém ratio as determined
by thé third decision function. - | N~
10 | The microcomputef lé”thén'deterﬁiﬂes the zoom driving
| amount from tﬁe:detérmined éoom ratio and thé.current
zoom positionlentered'frém a zoom position detector
(encbder).lg. It now gives the zoom dfiviné amount to a
zoom driving_citcuit 20.to drive a zoom-ﬁotor 18 and
15 thereby magnify.the iens to'the detérmihed zoom ratio.

At the same.time, the microébmputer 15 aléo gives the
control signalrbased on the closest disténce information
to the lens ﬂriving ciréuit 23 to drive a lens motor 24 '\;J
and theréby bring theilens into focus at the.closest

20 distance. | _ ﬁ

Thé range finding device 11 meaéures disfanées to

three points dn the subject by using the three light
. emitting elements IRi, IR,, IR, and.one PSD 13. The
optical system for the range finding device 11 will be

25 explaihed by referring to Figure 4.
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20 4 distance. The range finding device 11 measures distances to three
pai nts on the subject by using the three light emtting el ements [err]
ard one PSD 13. The optical systemfor the gange finding device 11 will be
25 ,explained by referring to Figure 4. © -°8- This optical system as
show™in Figure 4, has three light emtting el enents [err] arranged
hori zontally to cover hori zontal |y scattered subjects (standard human
figure charts). 26. In nmeasuring the 5 di stance, these light emtting
el enents are successiThiy opticabaspgdtem,r agdi shewheansFijneegh ,a hasojaGleieOn
| ens 27 agai nst the subjects 26, as shown in Figure 4. The reflected beans
fromthe subjectslﬁﬁharemiEténgedlemeDU§hIaT,iﬁR?demR3lam$aa§eanto t he PSD
13. The PSD 13 can 10 detect the incident™posifions~of beans only in the
direction of a rdierkzeetalhy tengever (dhoramontdiiveegatherpdofubieags
| ens 27 and the incident |ens 28) and does not detect any change in the:
i nci dent posi ti onsSban@ardshppaphEigurezehasts Hi 2ect IBnmpaspsadgcther to
t he 15 reference, line length L._, That is, the beans radiated fromthe
i ght enittiﬁb el H%%Cfer Te%ﬁdllght emitting elements are successively
illuminated to radiate beams through a projection lens 27
against the subjects 26, as shown in”Figuie 4. The
reflected beams from the subjects 26 are recéived‘through
U an incident lens 28 into the PSD 13. The PSD 13 can
10 detect the incident poéitions of beams only in the
direction of a reference line length L (distance between
the projecting lens 27 and the incident lens 28) and does
not detect any change in the incident positions of beams
in the horizontal direction perpendicular to the
15 reference line length L. _That'is, the beams radiated
from the light emitting elements IR, , IR,, IR, and
reflected from the subjects 26 are received into the PSD 13
staggered from each other hofizontally. This horizontal
deviation among the incident beams is not detected but
20 only the incident beam positions in the direction of
reference line length L which correspond to the distances
to the subjects 26 is detected. Therefore, from the
incident positions, it is possible to determine the

distance to each of the points on the subject 26 for each

25 light emitting element IRl,-IRz, IR3.
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reflected fromthe subjects 26 are received into the PSD 13 staggered from
each other horizontally. This horizontal deviation anong the incident beans
is not detected but 20 only the incident beam positions in the direction {1
of reference line length L which correspond to the distances to the s
subjects 26 is detected. Therefore,'TF%ﬁTthe i nci dent positions, it is ‘4;
possible to determ ne the distance to each of the points on the subject 26
for each 25 light emtting el enent [err] -9- Figure 3 shows the
Lelationship.to be set up between the range finding area of the range

findi devi d .t | fowmi . | . i th
{1009 dev! perkdedls! BRI AWt COUL UG oS oSl " 102
i s reducedehg Rahle FhRGIGRNR JEANGR ffé}gé‘\%ieﬂvfl&feéé&'fé’%bi’ﬂéwt beans

has some margins With respect to the angle al ned by the nost

magni fied tgbenRigie bENyieW @M dLEd0RT Hletits. 2 AP sHdw!I fh 4he designed so
100 that the dianmeter of the projecting beans is about 60 mm at the

di stance ofjgu#eandnalkbetl chde P dwds timel MaditiFFedizdd@taltougine | ight
emtting elements [err] on each side have an angle of approximately [err]
wth 5 the zoom field is_reduced to half, the permanept range
finding view defined by light beams has some margins with
-respect to the angle of view obtained by the ﬁosﬁ
magnified telephoto lens. |
The projecting lens 27 of Figure 4 is designed so
10 that the diameter of the projecting beams is about 60 mm
at the distance of.3'm and about 120 mm at 6 m. The
beams of light from the light emitting elements IR;, IR,
on each side have an angle of approximately 16° with
respect to the lens axis. _
15 | Now, we will explain the method of determining the
zoom ratio for a 35mm camera with a_35-55mm zoom lens by

referring to the following table.
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respect to the lens axis. 15 Now, we will explain the method of
deternmining the zoomratio for a 35nmcanera with a 35-75nm zoom | ens by

referring to the follow ng table. Set _ 14HF- Focal length
(mm distance step 36.16 38.78 44.03 49. 28754, 53 59. 78 65.03 67.66 1.000
1 HeogS Prog2 Progl 1.058 2 3 2
117123 3 3 2 11.198 4 3
2 11.284 . 5 3 2 : 1 1.385
6 3 21 1.505 7 3 2 1 10
1.649 8 3[set | AF [Z ' Focal liehgitb (mnb) 3
21 2.046 10 |gistance|step|36216[38.78[44.03[49.2B ?543.323[5]91.78 65.03[67.66
3,2 (m) 142 714 12 - 3.2 1] 3. 253
13. 1.000 | 1 [Prog3]2 1P¢0g2q 14 ~ |Progl
3,2,1 5.454 15 ' ' 2.1 309 1
3,2, 20 I p I he58bova . 1abBe,_the sgt @i stlance (jm is pld{ted_
T3] 3 2 | 1
5 - '
1.198 4 | 3 2 1
1784 | 5 | 3 2 1
1.385| 6 | 3 2 1
\ .50 7 3 2 1
Y 1.505
1.649 | 8 3 2 1
10 '
1.8251 9 | 3 | ] 2 1
2.046 | 10 | 3] 2 1
2.332 |11 . 13,2 T
[z.71a (12 | | 3,2 I
- [3725313 | - 13,2 | 1
1
, > 4.070 14. 3,2,1
5.454| 15 | ) 3721
8.309] 16 | _ — - 3,2,1
\_/I
20 In the above table, the set distance (m) is plotted

at the intervals of lens field depth. The AF step
signifies distance information corresponding to the set
distance for setting the lens. The columns to the

right represent the focal lengths of the lens in mm.



at the intervals of lens field depth. The AF step signifies distance
informati on corresponding to the set distance for setting the |éns.

The colums to the right represent the focal lengths of the lens in nm
| et the measured di stance informetilén=for the central point be N2,

Now,

measured di stance information for the right-hand point be NI and the
nmeasured distance information for the left-hand point be N3. The depth of 5
field when the lens is focused at the closest point is defined as a. In the
t hree prograns (Progl, Prog2, Prog3) are set for each distance
i nformati on (AF %‘t"ép) eT—’rBBS WEBFBE&ﬁt §1§té‘§§§ \?oﬁél"é'“‘?ﬁé%cfé% té'!ﬂgt h of

-above tabl e,

the 10 Iens
Prog2 and Pr%%ﬂ'
di stance i nf
in the angl
the |
toward the te
to in
| arge, so that
10
15
20

-the
\.;;,
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e tocal lengths of Prog3 and Prog2

e di's e Information’is l'arge and cl ose

figity, fié‘f%%ﬂ?é‘ﬁr@ﬁeoléﬁé o8| !’oEﬁQE&t He ghat %ﬁ%@.e’s‘%f YoTRit Q% becomes

25

defined as o.

In the above table,'three programs (Progl, Preg21
Prog3) are set for each'distance_infernation (AF step).
Prog3 represents a csse where the focal 1ength'ef the
lens (zoom ratio) is set only from the dlstance
informatlon. Prog2 and Progl represent a case where zoom
ratio is set not only from the dlstance 1nformat10n but
also from the area coverage or s1ze of a subJect in the
angle of view whlch is determined from the depth of field
of the lens as described later and wnere'tne'zooﬁ ratio
is thereby increased toward the telephoto side. When the
distance information is large and close to infinity, the
zoom ratio set only from the distance informetien becomes
large, so that the focal.lengths of Prog3 and Prog2 or
those of Prog3, Prog2 and Progl will all be equal.

Now, we will explain the action of the apparatus when
a picture is taken at the set distance (AF step 9) of
1.825 meters.

Let us_assume that the distanee information, i.e.,

the closest distance information, came from one side in

H
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20. t hose of Prog3, Prog2 and Progl will all be equal. Now, we wl|
explain the action of the apparatus when a picture is taken at the set

di stance (AF step 9) of 1.825 neters. Let us assune that the distance
information, i.e., 25 the cl osest distancgyiaoformation, cane from one

Si dg=t n -12- the angle view (right side or left side). It is checked by
a deci si on nmeans whet her the distance to any other point on 5 a subject
falls. within the depth of field for the |Iens focused according to the

cl osest di st ancethefangheivbew Weight esidedr Nefitl side)us Thaist bhedkedabye
to any other point is within the depth of field, it is decided that there
is a subject to acdetbsignaperns whethen khe distanse &0t any atheropoint on
picture. That is, it is decided that the subject has a |arge area _coverage
in the angl e 5of @i eénbjeek fallaswithingFhe depthe@fantield fexmthe i dens

not increased toward the tel ephoto side,. This is expressed as fgl I owg. 15
[err] Next, |et fiecusRdi RFCHING Koer Ehenslnsashcdiskancey informationne

side on a subj ec%hieg H’lg gkgglecsi'eéh§%5sgg€wgr§hat the distance t.o any other
péint is within the depth of _field, it is decided that

there is a. subj ect to be photographed ‘which covers the

10 entire area of the picture. That is, it is decided that

the subject has a large area coverage in the angle of view.

In this case, Prog3 is applied and the zoom ratio is not
increased toward the ‘telephoto side. This is expressed as
follows.
15 |
_When I Ny - NJ <a,
N, <N, + @ and N; < N, + a; cesesssesssss Prog3
Next, let us co_nsider a case where the distance to a
- 20 point at one side on a subject is the closest 1.825 meters
W

and the dist;nce to any other point is not within the depth
of field for the lens focused at the closest distance. In
this case, there. is some margin in the angle of view and
Prog2 is applied to increase the focal length (room ratio)
25 from 36.16mm .'Eo “44.03mm toward the telephoto side. This is

- s

expressedas.

- .

-



and the distance to any other point is not within the depth of field f or
the |l ens focused at the closest distance. In this case, there i§ sone

margin in the angle of view and Prog2 is applied to increase the focal f
length (roomrati-o) 25 from 36.16nm*o34:03 nmtoward the tel ephoto si.de.
This is expressed as -13 - [err] If the closest distance information“ef,
1.825 neters 5 I's obtained fromthe central point and distances to the

points on both sides are not within the depth of field for the |ens focused
40 the cl osest g%;;aggf ofﬁ}18 5 meters, it is decided that the subject has
g 3

a small area co in t a gFé of view In that case, Progl is 10

applied to further Jincrease t fqcal, len ‘of the lens (zo o) to
59. 78mm t onar d tRe<t @Ee%hgtlo g&de%ﬁhﬁ S[\?Z gﬁ te&ﬂ)r essed” as [ ert fgﬁé%\hen t he
cl osest distance information of 1.825 neters is obtained fromthe central

poi nt and one of the distances to the points on each side is within the

depth of field gf ¥R lARsdstc i¥taid it dridion!i 6 AC29 meters
5 is obtained from the central point and'distanceS*ﬁé-the
points on both sides are not within the depth of field
for the lens focused to the closest distance of 1.825
meters, it is decided that the subject has a small area
coverage in the angle of view. 1In that case, Prpgl is WV
10 applied to further increase thé focal length of the lens
(zoom ratio) to 59.78mm toward the telephoto'sidé. This

is expressed as

N, < N, - C and N, < N, - C eessses Progl
15 | |
When the closest distance information of 1.825 meters
is obtained from the central point and one of the
distances to the pdints on each side is within the depth
of field of the lens focused to the closest distance of
20 1.825 meters with the other distance outside the depth of

field, Prog2 is used. This is expressed as follows.

N2 2 Nl - Gz and N2 < N3 - 02
or «ss. Prog2
25 | N2 2 N3 - 02 and N2 < Nl - 02



20 1.825 neters Wwth the other distance outside the depth of field, Prog2
is used. This is expressed as follows. [err] - 14 - The value ais a
st ep nunber (integer) such that when a subject at a distance of [err] is
phot ographed, the 5 points at N2 in front- ofs the subject will not be out
of fecus. The values of the depth of field [err] as shown in the
fore90|ng table, are each given in two steps. That is, when in Prog3 the

di stance step equals or exceeds 10, or 10 when in Prog2 it equals or
exceeds 12, or when iThérvajlue ta cipid StEp enodets (integer )praupharthatawhen
the zoomratio to be increased. The neasured distance information for three
~points is avail @l subfeftr @t -a sdistance aforlj nf oepreis ophatipgrapheds; the

. Subject arrangenent - information (also area coverage information of the
- subj ect). ToSsurpmint® athd,zéomfrento of thecsnbiegti wilde nok | boi PRtwBL

. The distances to at |east three points on the subj ect--at the center, to
~the right and t fQPRS4eft in 20 the angle of view-are neasured; of

these neasured di stances, the shortest. distanc det er m ned; ba d on,
' The values of the depti g glefd a,, a,, a3, as shown in

the.foreg01ng_tab1e, are each given in two steps. That is,

when:in Prog3 tne distance step equals or exceeds 10, or

10 when in Progz it equals or exceeds 12, or when 1n Progl it

U equals or exceeds 15, the programs cause the zoom ratio to
| be 1ncreased. |

Tne measured distance information for three points is

available in 2° = 8 sets of zoom information which is

L
4

15' subject arrangement information (also area coverage
.infermation of the subject).

_ Tolsummarize, the zoom ratio is determined in the
folloﬁing way. The distances to at least three points on
the subject~-at the center; to the right and to the left in

20 the angle of. view—-are measured; of these measured
distances, the shortest distance is determined; based on
the focal length of tne_iens corresponding to the closest
measﬁred distance and on the depth of field for the lens
with that focal length, it is checked by the decision means

25 whether there is any other measured distance that falls
within the depth of field; and depending on the result of
this check, _the apom ratio is determined by another

decision means according to a predetermined




the focal length of the lens corresponding to the cl osest nmeasured di stance
and on the depth of field for the lens with that focal length, it is

checked by the decision neans 25 whether there is any other measured t
distance that falls within the depth of Ifs et d; and dependi ng on the result

of this check, the zoomratio is determined by another decision me®js
according to a predeterm ned program Unli ke -the conventional nethod

whi ch determines the zoomratio only fromthe distance to the subject, the
above nethod of determ ning the zoomratio considers the 5 area coverage
by the subj ePFogRaliae angle of view, so that a zoomratio which is optinum
to the state of the, subject can be ,obtained. Furthernpre, since the

di st ance measur nERtike FéﬁeﬁoﬂUPnFHP@élpHPWWQ tWﬂ}QHxﬂﬁ§%ﬁWkP%§uF¥%
controlled at an opti,mum en the sub i s not. | ocated at
the center iﬁ°9ﬂergﬁdpe YV| \Maiﬁhﬁﬂﬂ t?ﬂkﬂ%ﬁﬁth BRt er mi nes
ocner ookl bbb g%ie%;tfgzc?ﬂ%sntﬁs R e
e B SRPERTLBTERaoh Y, AR BICE 1n Vb SERALSE bl af;oange”ent
that a zoom ratio which is optimum to the state of the
_subject can be obtained. Furthermore, since the distance
measurment is taken for.three points,_the zZoom ratio can
be controlled at anvoptimum value even when the -subject W/
10 is not located at the center in the angie-of view. The
conventional method nhich determines the eoom ratio only
from the distance to'the center point may produce an
improper zodm ratio when a subject is not at the center
of the angle of view. The apparatus of thie invention
15 can cope with any arrangement of the subject in the angle
of vieW. |
Generally, when settinglthe picture framing'or zoom
size, an operator performs zooming operation while )
watching a subject through a viewfinder. The conditions

20 in which the picture is taken may be classed into the

following three-cases;

1. A subject figure is located at the center of the
angle of view with background on the remaining area.

25 2. A SUbject figure is located at the right or left in



General ly, when setting the picture framng or zoom size, an operator
performs zoom' ng operation while watching a subject through a viewfinder.
The conditions 20 in which the picture is taken may be classed into the
following three cases. 1. A subject figurejg docated at the center of the
angl e of view with background on the remaining area. 25 2. A subject

figure is located at the right or left in - 16 - the angle of viewwth
~the background at the center. 3. A plurality of figures are scattered in
the entire area of the angle of view 5 - Wth this invention, one of

the above situationshes amglemaifi orildw. widiredthel Backgrdund mt nohe opéytene
measured di stances to the three points but also the preset focal |ength and
the depth of fi@&l.d ®opdawiadrmya oft digpiras axefsrattered pHotohe SRt HEL" for
~increasing the 10 zoomratio as nuch as possible. This prevents a

focusi ng failure whaFega@ihfhe Anala ©f ™Hia¥i nvention can al so provide
still caneras and novie caneras with an ability to act very quickly

al | owi ng a photographer to take a picture at a desired timng. 15

Figure 1 shgws t he %ﬁ%% here jone PSD

1s_1nvent105§3gﬁ%lﬁ%“%helgbove situations is
automatically selected by utilizing not only thé-measured'
distances to the three points but also the preset focal
length and the depth of field to perform a "telephoto
% preferential photographing," for increasing the
10 zoom ratio.as much as possible. This prevents a focusing
failure when taking a picture. This invention can also
provide stili cameras and movie cameras with an ability
to act very quickly allowing a photographer to take a
picture at a desired timing.
15 Figure 1 shows the case where one PSD 13 is used. It
is also possible to provide three PSDs 13, from each of
..which the measured distance information Ny, N, or N; may
be obtained. |
This invention can be applied to the basic operation
20 of any kind of compact cameras, single reflex cameras,
and video cameras, all with a magnification lens. While
in the above embodiment an active method using infrared
rays is used on the range finding device that measures
the distance t§ a subject, it is possible to use

25 ultrasonic waves to measure the distances to multiple
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is also possible to provide three PSDs 13, from each of which the neasured
di stance information [err] or [err] may be obtained. This invention can be
applied to the basic operation 20 of any kind of conpact caneras, single
refl ex canmeras, and video caneras, all_ ﬁﬁth a magni fication lens. Wile in
t he above enbodi nent an active method usi‘ng infrared rays is used on théﬂ*
range finding device that neasures the distance to a subject, it is

possi ble to use 25 ultrasonic waves to neasure the distances to nmultiple
-17 points or to enploy a device which detects the distance to subject in a
wi de centr al @{ﬁes'artés éﬁB!LS%OL ae‘%wc@n%a'caodfét%&rsefth@mrsa%éé the

subject in t%e angl e of view. nent i oned above, the apparatus of

this inventiey subyseti cal Aywsaed&éntbalca&@at iaN tie AnYUH & ik he angl e
of view and perforns a so-called tel ephoto preferential photographing to

i ncrease theandoalsat theaaraachoaerpgesoll ehet lsud jait i ithepearild &£l0
to obtain an optinumpicture framng w thout requiring conplicated
operations. view. -
5 As mentioned above, the apparatus of this‘inQention
automatically checks the condition of a subject in the
angle of view and performs a so-called telephoto
preferential photographing to increase the
zoom ratio as much as possible, thus méking it'possiblé s
10 to obtain an optihum picture framing without requiring
complicated operations.

v
4
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-18- CLAIMS 1. A canera zoom lens automatic magnificatd
apparatus for ‘automatically changing the focal |ength of ﬂ!ﬁ@ﬁ

o E
_ . m | ens
according to a subject to be photographed conprising a z " I " WH"
device for changing the focal Ilength of the ¢pamlens; a i
u

device which nmeasures distances to at |least three points on the subject 10
in‘the angle of view, and a control device which controls the zoom|ens
driving device according to the output of the range finding device, the
pontrol devi ce aousiMgi ng of a first decision neans to decide which point
is the nearest by conparing the distances to each point nmeasured by the 15
range finding device,1a sekondamerasi eoonealenshi autdmedsic: omadrei f srestion
focal length corresponding to the closest distance as found by the first
deci si on neafs apparatue feptanténdticallyrchangingcthe | fogah, lengtkof fa
there is any other point's distance that is within the depth of 20 field
for that focal |zoemh,lens hiagransding otoeansswhiertdeter heePhologrphed
ratio according to a predetermi ned program usjng the result of the second
deci si on means, GPRPEISHME pd FReMs 1emScARIYiRG ARYigeof e Shangingy the
device according_to the third deilsion ans. « s . .
. “focal length of the zoom lens; a range finding device which
measures distances to at least three points on the subject
10 .in_the angle of view; and a control device which controls
the zoom lens driving device according to the output of the
range finding. device, the control device consisting of a
first decision means to decide which point is the nearest
by comparing the distances to each point measured by the
15 range finding device, a second decision means which, based
on the lens focal length corresponding to the closest
distance as found by the first decision means and on the
depth of field for that focal length, checks if there is
any other point’s distance that is within the depth of
20 field for that focal length, a third decision means which
determines the zoom ratio according to a predetermined
program using the result of the second decision means, and
an output means which drives the zoom lens driving device

according to the third decision means.



£
-19- 2. The canera zoom | ens automatic nmagni fi ' ' iccordi ng .-

to Caiml, wherein said zoomratio 5 decision neans has a function of,

i ncreasing the zoomratio toward the tel ephoto si ﬂm'm Il al point *
is at the closest distance and when no Réher poi n ﬂmn ﬁuﬂﬂﬂms Wi t hin
the depth of field for the focal |engfh™df the lend corr'esfondiny to thew,
cl osest distance. 10 3. The canera zoom | ens automatic

magni fication apparatus, substantially as hereinbefore described with
reference to thezqcco%%nyhgﬂeggam&ggﬁ. lens automatic magnification

apparatus according to Claim 1, wherein said zoom ratio

5 decision means has a function of increasing the zoom ratio
toward the telephoto side when the central point is gt the
closest distance and when no other point’s 'distar’ic'eﬂ falls
within the depth of field for the focal length of the lens
corresponding to the'ciosest'distaﬁce,

10 3. The camera zoom lens automatic magnification
apparatus, substantially as hereinbefore described with \J

reference to the accompanying d'réwings.




