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CAMERA CAPABLE OF ISSUING
COMPOSITION INFORMATION

This is a Conunuation of applicauon Ser. No. 08,'219,460
liled Mar Z9, 1994, now abandoned.

IIA( KGROUND Ol'1IL'NVL'N'llON
I I'ield of the Invention
The present invention relates to a camera capalile of

issuing information related to a composition ln

2. Description of the Related An
A number of common examples ol poor composrtion that

give an unpleasant leeling to the viewer of a photograph are
known conventionally through expenence, and cameras that
prevent the taking of pictures with ponr compositinn by
determining ivhether or not a particular composition falls
into onc of these typical cxamplcs have bccn suggested For
example, in the Japancsc Patent Uncxamincd Publication
4-67133, a camera is disclosed that measures the distribution
of bnghtness within a spec&lie range in the vertical direction
and the honzontal direcuon from &he center of the photo-
graphic tield and which issues a pnor cnmposition warning
to the phntographer when the contrast within this range is
hi hcr than a specifi value. The typical cxamplcs of poor
composition described above include a composition in -'hichan edge that &hvi&les the photographic iiekl into two
parts, such as the horizon, crosses the neck of a person, aml
one in which a structure such as a telephone pole or a tree
extends upivard from the head of a person ln the camera
disclosed in the publication mentinned above, these typical
examples can be accurately identified as long as thc face of
the person is captured at thc center of thc photographic held.

Ilowever, typical examples nf ponr compositinn are not
limited to thc two cxamplcs described above. For example,
a composition in ivhich an inclined cdgc divides thc pho-
tographic field into two parts is considered to be a poor
composition, since it gives the viewer a sense of instabihty.
This sort of inclinauon canno& be detected by &he camera
disclosed in the publication mentioned above Also, when
photngraphing a person who is off center in the photographic
fickl, thc camera disclosed in the publication mcntioncd
above cannot dctcct poor composition, cvcn if ihc honzon,
a telephone pole or the hke overlaps the fermi of the person.
Furthermore, when the bnghtness is low, accurate judgment
cannot be made as the contrast within the photographic Iield
is low

SUMMARY Ol'11IL'NVLN'I'ION

The camera capable of issuing composition information
accordin to the present invention cnmprises a view point n

information detection means fnr detecting information
related to thc distribution of thc view points of thc photo-
raphcr within thc photographic held, a composition quality
esumauon means for estimaung whether or not the compo-
sition is good based upon the detemed inlormation related to s

the distribution of the view poin&N and a warnmg means for
issuing a ivarnmg ivhen the compositinn has been estimated
to be ponr.

HRIUI'L'S('RIP'11ON Ol'IIL l)RAWIN(IS
an

I'IG I is a block diagram of the control system in the hrst
embodiment according to the present invention;

I'IG 2 shows the arrangement of the photometric device
4 in I&I(l I;

FIGS. 3A through 3C are drawings for explainrng the ss
calculatinn prncessing of the dispersion index number L
performed by the CPU I in I'IG I;

FIGS. 4A and 4B are flow charts showing the composition
estimation procedure in the CPU 1 in FIG 1;

I IG 5 is a floiv chart shoiving the details nf the calcula-
tion procedure for the dispersion index number L shown in
FIG. 4B,

I IG 6 is a block diagram of the control system in a
variation nf the example in I I(i I;

FIG. 7 is a flow chart showing the characterisuc portions
of the composition estimation procedure that cnrresponds to
I'IG 6;

FIG. 0 shows an example in which a plurality of local
pnmt detection areas are present in the phntographic field;

FIG. 9 is a flow chart showing the characterisuc portions
of the composition estimation procedure in the second
embodiment according to the present inventinn;

FIG. 10 is a flow chart showing the details of. the
calculatinn procedure fnr the poor composition index &in&ti-

ber G shnivn in I&IG 9;
FIGS. 11A throu h 11C are tlow charts showing the

details nf the calculation procedure for the columnar object
pnnr compositinn index number Gl in I'IG 10;

FIG. 12A shows an example in which the position of the
columnar object that is present within the photngraphic field
is allowable;

FIG. 12B shows an example in which the position of the
columnar object that is present within the photngraphic field
is not allowable;

I IG 13 shoivs an example of an arrangement of the
elements nf the photometric device 4;

FIG. 14 shov,s the correspondence between &he compo-
sition in I'IG 1213 and the arrangement of the elements
shown in IIG 13;

FIGS. ISA and ISB are flow char&a showing the details of
the calculation procedure for the mam photographic subject
pnnr compositinn index number G2 in I'IG 10;

FIG. 16A shows an example in which the position of the
main photographic subject that is present within the photo-
graphic field is allowable;

I IG 1613 shows an example in which the positinn nf the
main photographic subject that is present within the photo-
graphic field is not allowable;

I IGS. 17A thrnugh 17('re flow charts showing the
details of the calculation prncedure for the horizontal edge
poor composition index number G3 in FIG. 10;

I IG 18 shnws an example of a composition in which the
hnrirnn is taken in the phntograph,

I I GS. 19 A and 1933 shmv the correspondence between the
edge shown in I'l(l lg and the arrangement of the elements
shown in IIG 13;

I IG 20 is a block diagram of the control system in the
third embodiment according to the present invention;

FIG. 21 shows an example of the indicauon within the
view finder by the indicatnr device 9 in FIG 20;

FIG. 22 is a flow chart showing the charac&ensue portions
of the compo&anon esumation procedure in the &hird embo&h-
ment accnrding to the present invention;

FIG. 23 is a flow chart showing an example of the
compnsition correction direction detection prncessing in
I'IG 22;

FIGS. 24A and Z4B show examples of the imhcauon of
the compositinn correction direction when the prncessing in
I'IG 23 is executed;

FIG. 25 ts a flow chart showin ~ the other example of the
compnsition correction direction detection prncessing in
I'IG 23;
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FIG. 26 is a fiow chart showing yet Lhe other example of
the composition correction direcuon detecuon processrng in
FIG. 23;

I'IG 27 shows an example of a variation in I l(l 21;
FIGS. 28A and 28B show cxamplcs of thc indication of

the composition correction direction when the processing m
lrl(L 25 is executed,

FIGS. 29A and 29B show an example of Ihc indication of
the composition correction direction when thc processing in
lrl(L 26 is executed, lo

FIG. 30 is a fiow chart showing the composition estuna-
tion proccdurc in thc fourth cmbodimcnl according to the
present invention;

FIG. 31A shows an example in which ihe composrtion is
estimated to bc goocl in thc fourth cmbodimcnl; is

I'IG 3113 shows an example in which the composition is
esumated to be poor in the iourth embocliment,

FIGS. 32A through 32D shou cxamplcs of variations of
the ivarnings for compositinn cnrrection and the like;

FIGS. 33A through 33D show examples of vanauons of zo
the warnings for composition correction and thc like;

DL'!3('RIP'11ON Ol'l IL VRLI'ERRL'D
EMBODIMENT

First Embochment
Thc first cmbodimcnt according to thc prcscnt invention

is cxplaincd in rcfcrcncc to FIGS. 1 through 5.
FIG. I is a block cliagram of thc control system of the

camera according Lo Ihe lirsl embochment. Number I in the
Iigure indicates the CPU which is provicled with a micro-
computer and peripheral devices and which controls the
operation of the camera 'I'he line of sight detection device
2, the vibration cletection device 3, the photometric device 4,
the range finding dcvicc 5, thc focal length dcmction device
6, thc attitude dctcction dcvicc 7, the photo raphin mode
input device 8 and the indicator device 9 are connected to the zs
CPU 1.

The line of sight detecuon clevice 2 racliales an infrared
light toward the pupil of the phntographer who is looking m
the view finder (not shown in the figure) of the camera, and
detcrmincs thc aspect of thc cycball based upon thc rcficctccl ao

light from thc cornea and thc cycball ima c to specify the
view point of the photographer within the photographic
Iield. The details of such a line of sight detection clevice are
given in, for example, U.S. Pat. No. 5,182,443 and so ils
explanation is omitted here The information related to the
vieiv points detected by the line nf sight detection device 2
is sent to the CPU 1. Thc vibration dctcction dcvicc 3 detects
the magnitude of hancl-motion vibration based upon, for
example, the accelerauon or angular velocity of the camera
body ancl outputs a signal to the CPU 1 that corresponds to o

the detected magnitude of vibration. The photometric device
4 is a two dimensional charge storage type image sensor that
performs photometry by partitioning the photographic
image plane with thc light reading clcmcnts PS, which are
arran cd in thc form of a matrix of n rowsxm columns, as s
shown m FIG 2 The posiuons of Ihe elements PS of the
photometnc device 4 are indicated wuh coordinate values in
a two dimensional rectangular coordmale system, whmh
takes the horizontal directinn of the photographic field as the
v axis and the vertical direction as the y axis, as shown m
FIG. 2. Note that FIG. 2 shows Ihc state of thc lateral
position of thc camera in which Ihc photographic field turns
laterally. In the longitudinal position of the camera in whmh
the photographic iield turns longitudinally, Lhe chrection of
the short sicles of Lhe photographic Iield is the clrrection of as
the x axis and the direction nf the long side is the direction
of the y axis.

The range finding device 5 detecos the photographing
distance (the distance between the film surface in the camera
anci the main photographic subject) and outputs a signal that
corresponds to the result of the detection to the (:VU 1. The
clctcction of thc photographing clistancc is calculated, for
cxamplc, based upon thc rotational position of thc focusing
ring of lhe photo-I aking lens, or it is detected by radiatmg an
infrared light on the photographic subject. The local length
detection device 6 reads out the informatinn related to the
focal length of the photo-taking lens from the internal ROM
of the photo-taking lens and outputs the infomiation to the
CPU 1. In a camera in which thc photo-taking lens cannot
bc replaced, this focal length clctcction dcvicc 6 may bc
omitted and the focal length informauon may be supplied to
the CPU 1 in advance.

I'he attitude detection device 7, detects whether or not the
camera is in a lateral or longitudinal positinn and nutputs the
result to the UVU I As has already been describeci, the
lateral position refers to thc position in which thc direction
of the long sides of thc photographic field and thc direction
of the honzon are the same aml the longitudinal direction
refers lo Ihe position m winch the direcuon of the shori sides
of the photographic field and that of the horizon are the
same The photographing mode input clevice 8 is for the
phntographer to set the photographing mode that corre-
sponds to thc purpose of the photographing, such as thc
portrait mode for photographing a person and thc landscape
mocle for photographing landscapes. The indicator device 9

is equipped with a funcuon for displaying photographing
informatinn such as the exposure value on the upper surface
of the camera body and in the view finder and is also
equipped ivith a ivarning function such as a buzzer, a
synthcsizcd sound, a vibration or thc like.

Thc CPU 1 reads signais from thc various dcviccs 2-8 as
necessary, controls the shuuer anil the aperture (not shown)
and dnves Ihe photo-taking lens Lo the in focus position.
Also, Ihe CPU 1 performs Lhe composition eslimauon pro-
cessing iiy foilowin the procedure shown in I'I(IS. 4A and
413 prinr to a photographing operation The following is an
explanation of the composition estimation processing. Thc
composition estimation processing is cxccutcd, for cxamplc,
in response Lo pressing the release button half way down.

As shown in FIGS. 4A and 4B, in the composition
estimation processing, Lhe photo raphing mode, which is
input from the photographing mode input device 8, is read
in step Sl In step S2 that follows, the juclgement photo-
graphing magnification a that corrcsponcls Io thc photo-
graphing mode is set. The judgcmcnt pholographin mag-
nification a is explainecl later. In step S3, the auilude of the
camera is detected from the output of Lhe auitude detection
clevice 7 and in step S4 chal follows, the parliuon pauern of
the photographic tield that is required fnr the processing of
the signal from the line of sight detection device 2 is selected
accordin to thc attitude of thc camera. For cxamplc, when
the camera is in thc lateral position, thc patmrn in which thc
photographic Iield P is paruuoned into a malnx-lil e area W
of v rows by u columns, as shown in FIG. 3A, ts selected.
The number of partitions of this parliuon pauern (values of
u, v) may be the same as, or difi'erent frnm the number of
partitions of the photometric device 4 (values of m, n)
clcscrilicd above. Hereafter, wc assume that thc position of
the area W is thc same as thc area partitioned by thc
photometric device 4, that Lhe posiuon of the area W is
expressed as coordinate values of the 2-dimensional rectan-
gular coordinate system wherein the honzontal direcuon in
the photographic field is the x axis and the vertical clirection
is the y axis and that the area of a given position W is
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expressed as W(i, I). An illustration of the partition panern
when the camera body is held in the longitmhnal position is
omitted.

After thc partition pattern is sclcctcd in step S4, thc area
coefficient ri is set m correspondence to the partition pattern
in step S5. Iror example, when the partition pattern shoivn m
FIG. 3A is selected, the area coelhcients u (1, 1)— rx (i, I)— rx

(u, v) are assigned to area W (1, 1)—W(i, I)—W(u, v)
respcctivcly. Thc area cocfficicnt ct (i, j) is sct lar cr as it
moves further away from thc ccntcr of thc photographic lc
field 'I he area cnefi'icient n (i, j) is increased in proportion
with the distance from the center of the photographic field or
it may be changed so that it will be an increasing funcnon
(quadratic or more) of the distance.

After setting the area cocfficicnt n, thc si mal from the
vibration dctcction rlcvicc 3 is read in step S6, and in step S7 '-'hat

folloivs, a rlecision is made as to whether or not the
detected magnitude of vibration is within the allowable
range. If. the magmtude ol'ibration is withm the allowable
range, the operanon proceeds to step Sg anil if it exceeds the
allowable range, thc operation procccds to step S17 The zn

reason why the magnnude of vibranon is lmlged ts that when
the camera vibration increased, the composinon cannot be
lixed and the photographic field goes unstable, then the
detection accuracy of view points goes deteriorate.

In step Sg, the focal length f of the photo-takmg lens is
detected accorrling to thc signal from thc focal length
detection dcvicc 6 anil in step S9 that follows, thc photo-
graphing distance D is determined from the signal sent from
the range linding device 5. In step S10, the photographin ~

magnitication (I is determined using, the formula fi=f/(II — t) iii

lier simplification, the formula may be jl=f/D.
In step!ill that follows (I'ltl 40), a decision is made as

to ivhcthcr or not thc calculatcrl photographing ma mfica-
tion [3 is equal to or grcatcr than thc judgcmcnt photogaph-
ing magnilication a which has been set in step S2. If it is ss
equal to or greater than the tudgement photographing mag-
nilication a, the operanon proceeds to step S12 and if it is
less than the judgement photographing magnification a, then
the operation proceeds to step S13 In step S12 or step S13,
the index number (hcrcaftcr rcfcrrcd to as thc dispersion an

index number) E that indicates thc dcgrcc of dispersion of
the view points of the photographer within a specilic penod
of time, is calculated based upon the view points detected by
the hne of. sight detecnon device 2, the parnnon pauern that
was set in step S4 and the area coefiicient that was set in step
S5 I'he folloivmg is an explanatinn of the calculation
proccdurc for this dispersion index number E in rcfcrencc to
FIG. 5.

In the processing shown in FIG. 5, lirst, the nmer that sets
the calculation frequency for the dispersion index number E n

ts activated in step S1U1. Then, in step S102 that lollows, the
position of the visual focal point detected by the line of sight
detection device 2 is read and the pnsition is classified as to
which area of thc areas W (I, l)-W(u, v) in FIG 3A thc
particular position belongs to. In step S103 that follows, the s
present hme of the view point t (i, I) is counted for only the
area W (i, j) in which the view point is presennng. After that,
in step S104, the posinon of the view point ts verified with
the signal frnm the line of sight detection device 2 Then m
step S105 that folloivs, a decision is made as to whether or
not thc arcs W(i, j), to which the view point belongs, as
verified in step S104, has changed from thc arcs before If
the area W(i, I) has changed, the area lor which the present
time t(i, I) is counted, is changed to the new area in step S106
and then the operanon proceeds to step S107. If the area W(i, as

j) has nnt changed, the operation skips step S106 and
proceeds to step S107.

In step SlU7, a decision is made as to whether or not the
accumulated counter time on the timer activated in step
S101 has reached a specific value. If it has not reacherl that
value, the operatinn returns to step S103 to repeat the
proccssin described above. If it is rlctcrmincd in step S107
that thc time is up, then in step S108, thc counting of thc
present time t(i,l) for each area W(i, I) is stopped, and m step
S1U9 that lollows, the dwpersion index number E is calcu-
lated using the formula given below

E=z(ate /l Its i/) (r=i-u, i=i- i

As is obvious from this formula, thc dispersion index
number E is thc total of thc prorlucts that result from
multiplying the present times of the view points t(1, 1)—t(u,
v) of each area W(l, 1)—W(u, v), shown in FIG. 3C, by the
area coefilcient o(i, j) of each area W(i, j) shoivn in I'IG. 30
When the processing in step S109 is completerl, the opera-
tion returns to the processing shown m I'IG!L 4A and 40

Lct us explain again by going back to FIGS. 4A and 4LL

After the calculation of thc dispersion inrlcx number E, thc
operation proceeds to either step S14 or step S15 in which
a decision is made as to whether or not the calculated
dispersion index number L is equal to or greater than the
reference values b, c. If it is equal to or greater than the
reference values b, c, the operation proceeds to step S16 and
the photo raphcr is informed via thc indicator dcvicc 9 that
the composition is ood. On thc other hanrl, if it is dctcr-
mined in step S14 or step S15 that the dispersion index
number E is smaller than the relerence values b, c, the
operation proceeds to step S17 and a warning is issued to the
phntographer with a buzzer or the like of the indicator device
9. The reference values b, c have a relatinnship in which Ia&c

With thc processing dcscribcd above, since the area
coefficicnt tx(i, j) bccomcs grcatcr as it is further from thc
center of the photographic Iield, when the view points of the
photographer are concentrated on the central pornon of the
photographic Iield, the ihspersion index number E, which is
calculated in step S12 nr step S13, becomes small, and the
likelihood of it facing judged to be smaller than the reference
values b, c in step S14 or step S15 anil a warning being
issued in step S17 incrcascs. In contrast, if the photographer
aLso observes the penphery of the photographic iield evenly,
then the dispersion index number E becomes large anil the
likelihood of. it being ludged to be greater than the reference
values b, c in step S14 or step S15 and the good composition
inc!ication being displayed in step S16 increases If the view
points of thc photo raphcr arc conccntratcrl in thc central
portion of thc photographic fiel, it means thc photographer
is observing only on the main photographic subtect and is
not paying anention to the backgrouml, thus the likelihood
of the compoinnon being poor is high. Therefore, the warn-
ing issued in step S17 functions effectively as the informa-
tion prompts the photographer to check his composition
When a camera vibration is so great as to make judgment of
the compnsition impossible, a warning is issued in step S17
a Lsi.l.

In this embodiment, since the estimanon as to whether or
not the composinon is poor is made based upon the ihstn-
bution of the vieiv pnints of the photographer, the function
is not impaired even when the brightness or the contrast is
loiv, ivhich makes thi, dctcction of thc horizon or thc like
within the photographic fiel rlifficult In this cmbodimcnt,
the dispersion index number E also increases when the
photographer observes only the penphery of the photo-
graphic Iield, increasing the likelihood of a warning not
heing issued llowever, ivhen the phntographer is con-
sciously observing on the periphery of the photographic
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livid, it is reasonable to assume that some svirf ol. intention
is involved in the determination of the composition, and
therefore, the fact that no warning, is issued will present no
li r&1 I &le fil

In this cmbodimcnt, thc rcfcrcncc values b, c arc chan crl
in corrcspondcncc to thc numeric relationship bctwcen the
photographing ma milication j& and the Iutlgement photo-
graphing magnilicahon a and also, b&c. Because of this,
even xvhen the degree of dispersinn of the vieiv points is
approximately even, the likelihnod nf a warnmg being
issued increases when the phntographing magnification jI is
small, or, jr&a (to steps S13 and S15) compared to when ji ~ a

(to steps S12 anil S14). This is because thc smaller the
photographing magnilicauon jl becomes, Ihe smaller the
area that the main photographic subiect occupies in the
photographic field becomes, thereby increasing the necessity
for verifying the composition by observing the periphery of
the photographic field

Thc judgcmcnt photographing magnification a is chan crl
according to thc photographing mode bccausc herc again wc
take mto consideranon the necessity of observing the penph-
ery of the photographic iield. For example, in the portrait
mode, the judgement photographing magnification a may be
set to a low value because the person who is the mam
photographic sublect occupies a large area and the back-
ground is blurred, thus, thc ncccssity for obscrvin the
backyound dccreascs. Whcrcas in thc landscape mode, it is
necessary to set the lml ement photographing magnrlication
a to a high value as the necessity for observm ~ every corner
of the photo raphic field increases. 'I'he area coefficient at
the central portion of the photngraphic fielrl may also be
changed to be greater in the portrait mode than in the
landscape, mode.

As shown in FIG 6, thc indicator dcvicc 9 may be
prov&&led with a composition warning tlevice 9A and a

vibranon warning device 9B, and, as shown in FIG. 7, when
if is esnmated that the compos&non is poor in step S14 or step
S15, the operation may proceerl to step S17 to prompt
veritication of the compositinn through the composition
warning dcvicc 9A and if it is decided that vibration is
cxccssivc in step S7, thc operation may procccrl to S18 to
issue a warning against vibration by Ihe vdirafion warmn ~

device 9B.
It is also possible to increase or decrease the dispersion

index number E in correspnnrlence to the degree of disper-
sion of view points away from the main photographic
subject by considering thc arcs where thc view points in the
photographic ticld arc conccntratcd most dcnscly xvithin a
spec&lie length of ume as the position of. the main photo-
graphic subiecf and then by setnng the area coelhcient rx(i,

j) in such a manner that it becomes greater as it moves away
from this particular position. As shown in I'l(i 8, with a
camera in xvhich a plurality of fncal point detection areasAl're

sct in thc photographic fiel P and in which onc of those
areas can bc sclectcd, thc area cocfficicnt &x(i, j) may bc sct
in such a manner that it becomes greater as &I moves away
from the selected focal point detecnon area AF. In th&s case,
the sidection of the focal point detecuon area AF may be
made through mstructions from the photographer or may be
automatically made by the camera. With a camera which
sclccts thc focal point dctcction area AF based upon the line
of sight of thc photographer, too, thc area cocfficicnt oO, j)
can be sef in such a manner that it becomes greater as it
moves further away from the selected focal pornt detection
area AF. When the area coefiicient rx(i, I) is set in such a

manner that it becomes greater as it moves further away
from the center of the photographic fielrl, regardless of the

point&on of. the focal point detection area AF and Ihe I'ocal
pnmt detection area AI is selected by the line of sight of the
phntographer, the line of sight is temporarily concentrated
on the selected focal point detection area AI''herefore, the
view point distribution information rluring that time should
bc arranged so that it is not taken into thc calculation data for
the dispersion index number E.
Second Embodiment

I'he second embodiment according to the present inven-
ifi tion is explained in reference to I I(iS 9 through 19 In this

embodiment, the composition estimation processing per-
formed liy thc CPU 1 in thc first cmbodimcnt described
carlicr is modified. Therefore, thc same kcy numbers arc
assigned Io components idenhcal to those in the lirst

is embodiment and their explanahon is omiued. Only the
characteristic portions of the composition estimation pni-
cessing are explained

I IG 9 shoivs a portion of the composition estimation
proccssin pcrformcrl in this cmbodimcnt. Step Sll in thc

zo fi ure is identical to step Sll in thc first embodiment and
pnor to step Sll, processing in steps Sl—S10 shown in FIG.
4A is executed. If, in step Sl it is determined that the
phntographing magnitication jI is greater than the judgement
phntographing magnificatinn a, the operation proceeds to
step S21, in ivhich the index number (I that indicates the
rlcgrce to xvhich thc current composition of thc photographic
ficlrl comes under thc pre-detcrmincd rcquircmcnts for poor
composition (hereafter relerred to as Ihe poor composition
index number) is calculated, based upon the photometric

iii value Hv for each element PS (refer tn I'l(i 2) in the
phntometric device 4 I'he calculation of this ponr cnmpo-
sition indev number (i is described in detail later.

If it is detcrmincd in step Sll that thc photo raphing
magnification jI is less than thc ludgcmcnt photo raphing

ss magnilication a, the operation proceeds to step S22 to
calculate Ihe dispersion index number E. The calculation
pri&cesinng lor this dispersion imlex number E is identical to
that shown in I'l(i 5 After the calculation of the dispersion
inrlev number E is complete, the operation proceeds to step

xo S23 to decide whcthcr or not thc rlispcrsion index numiicr E
is equal to or grcatcr than thc rcfcrcncc value h. If thc
ihsperinon index number E is equal to or greater than the
reference value h, the oper&non proceeds to step S24 in
which Ihe poor composihon in&lax number G is calculated.
If it is smaller than the reference value h, the operation
prnceeds to step S25 in which a warning is issued to the
photographer with a buzzer or thc like, via thc indicator
rlcvicc 9. Thc warning issucrl at this point is that to which thc
photographer has nof verilied Ihe penpheral compos&non of

o the photographic Iield, as was the case in Ihe lira& emboth-
ment. The fudgement photographing magnification a and
reference value h here are not necessanly the same as the
jurlgement photographing magnification a and the reference
values b, c in thc first cmbodimcnt.

s FIG. 10 shows thc calculation processing for thc poor
composition index number G. In this processing, lirst a
dec&s&on is made as to whether or nof Ihe camera is being
held in the lateral position accordin ~ to the output from the
attitude detection device 7 in step S201. If it is not in the

sfi lateral position, the operation proceerls to step S202, in
which thc number of clcmcnts m and thc number of clcmcnts
n of thc photometric dcvicc 4 shown in FIG. 2, arc dcfincd
as the constant value n aml the constant value m
respecnvely, which are to be used in subsequent processing.

os When if is in the lateral posiuon, the number of elements m
is defined as the constant value m and the number of
elements n is defined as the constant value n and they are
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used unchanged. Such an operauon is performed because the
CVU I handles the horizontal direction of the photographic
iield as the x axis direction and the vertical direction as the

y axis direction, regardless of whether the camera is held m
the longiturlinal or lateral position. As a result, thc numbers
of clcments in thc direction of thc x axis and thc direction of
the y axis of. the photometnc device 4 are reverse&1 between
the two positions.

After the numbers of elements m, n are defined m
accordance with the attitude of the camera, the index number
(hereafter referred to as the columnar object pnor cnmpnsi-
tion index number) Gl, which indicates thc dcgrcc to which
a columnar object, such as a tclcphonc pole or a trcc, causes
poor composition, is calculated in step S203. Then, in step
S204, the mdex number (hereafter relerred to as the main is
photngraphic subject poor composition index number) (12,
which indicates the degree to which the position of the mam
photngraphic subject causes poor composition, is calculated
In step S205, the index number G3 (hcrcaftcr rcfcrrcd to as
the horizontal cdgc poor composition index number), which zo

indicates the degree to which a honzontal edge that divides
the photographic plane into two para, such as the honzon,
causes poor composition, is calculated. 'I'hese index num-
bers (il-(i3 are set in such a manner that they become
higher as the degree to which ponr composition is caused
becomes greater A dctailcd rlcscription of thc calculation
proccdurc for each index numbers Gl-G3 is cxplaincd later.

After the calculauon of the index numbers Gl—G3, the
operation proceeds to step S206, in which a total of the index
numbers (il-(13, ((11+(12+(13) is calculated as the pnor
composition index number (i After the calculation of the
poor composition index number (i, the operation proceeds to
step S26 or step S27 shown in FIG. 9, in which a decision
as to whcthcr or not thc calculated poor composition inrlcx
number G is equal to or greater than the reference values p, zs

q is made. If it is smaller than the relerence values p, q, the
operation proceeds to step S28 and the photographer is
informed via the mdicator device 9 that the compositinn is
good. On the other hand, if the poor composition index
number G is equal to or grcatcr than thc rcfcrcncc values p, ao

q, in step S26, S27, thc operation procccds to step S25 and
a warning rs issued to the photographer with a buzzer or the
lil e via the indicator device 9. The reference values p, q have
a relauonship in which p&q. The processing in step S25 is
also executed and a ivarning is issued, as in the hrst
embodiment, when the vibration of the camera body is
significant.

Thc calculation proccrlurcs for thc index numbers Gl-G3
are explained in reference to FIGS. 11—19.

(I) Calculauon processing for the columnar obtect poor o

composition index number Gl.
I'IGS IIA, 110 and 11('hoiv the calculation procedure

for the columnar poor compositinn index number (11 As
shown in FIG. 12A, ivhcn a columnar object (trcc, tclcphone
pohu column, ctc.) Xl which should bc photographed so that s
it extemls strait up, in the verucal direction in the photo-
graphic Iield, is photographed on a slant as shown in FIG.
12B, it results in a poor composition. In ortler to rellect such
factors in the estimation of poor composition, in the pro-
cessing shown in I'I(iS IIA-IIC, the columnar object Xl
in thc photographic fiel is rccognizcd base(I upon the
distribution of the photometric values dctccmd by thc pho-
tometric device 4 and the tlegrees to which the edges
(boundanes with the background) eL, eR of the columnar
oblect Xl are inclined are converted to in&lax number. In the as
following explanation, the rnw nf the elements that share the
same x coordinate among the elements VS in the phntomet-

10
ric device 4 is expressed as the row y, and the row y which
is the jth row up&vard from the bottom in the direction of the

y axis, is expressed as the rnw yi I'l(i 13 shows an example
in which the camera is held in the lateral positinn anil the
numbers of thc elcmcnts PS arc m=30 and n=20.

As shnwn in FIG. 11A, in thc calculation of thc index
number Gl, the variable I for specilying a row to be scanned
is set at the initial value of I in step S211 aml in step S212
the scanning of the photometric values nf the elements VS

(I, j)-VS (m, j) in the row yj is starterl In step S213 that
follows, a decision is made as to whether or nnt the elements
PS that sharc the same photometric value Bv continue for a
specific number A or morc in thc row yj. If they continue,
then the operauon proceeds to step S214 and the photomet-
ric value Bv aml the position of the group of elemenis that
fit the requirements nf step S213 are store&I in memory. If no

grnup of elements that satisfies these requirement is present,
then the operation skips step 214 and proceeds to step S215

In step S215, a decision is made as to v hcthcr or not thc
scanning of thc row yj has bccn complctcd and if thc
scanning is sull in progress, the operauon returns to step
S213. Il the scannm ~ of row yt has been completed, the
operation proceeds to step S216 (I'IG 1111), in which a
decision is made as to whether or not the variable j matches
the number of elements n in the direction of the y axis If it
&loca not match, then in step S217, onc is added to thc
variable j and the operation returns to step S212. If thc
variable I matches the number of elements n, the operation
proceeds to step S218.

In step S218, a decision is made as to whether or not any
one of the photometric values Bv storerl in memory in step
S214 is common to all the rows y (row yl-roiv yn) When
makin thc decision in step S213 and in step S218 as to
whcthcr or not thc photomctnc values Bv of thc various
elements PS are equal, as long as the dilference between the
photometnc values Bv is within a spec&lie allowable range,
they mav be hamlled ms equal.

When a photometric value Bv that is common to all the
rows y exists, the operation proceeds to step S219 and a
dccxsion is made as to whcthcr or not a specific number of
C or morc of clemcnts whose photometric value is Bv arc
contiguous among all the rows y. II. &his requirement is met,
the operation proceeds to step S220 anil a decision is macle
as to whether or not the aforemenuoned requirement is met
for a plurality of photometric values Bv If this requirement
is met for a plurality of photometric values, the operation
proceeds tn step S221 and thc group of clcmcnts with thc
lovvcst photometric value is sclcctcd as thc object of subse-
quent processing. For example, if two groups of elements
with photometmc values Bvf aml Bv2 (Bvl&Bv2) are stored
in memory in step S214, and at the same ume, both groups
of elements with photometric values I iv I anil I lv2 sat isfv the
requirements in step S218 and step S219, the group of
clcmcnts vvith the photometric value Bvl stored in memory
in step 214 is sclccted as the object of processing. If a
negative decision is ma&le in step S220, step S221 is omiued
and the group of elements with the photometric value Bv
stored in memory m step S214 is selected as the object of
prncessing.

After the group of elements with the photometric value
Bv is selected, thc operation procccds to step S222 (FIG.
IC) In step S222, of those clemcnts with thc photometric
value Bv that have been selected, the x coordinates of the
elements which are positioned at the leftmost in the row yl
and the row yn are delined as Xa anil Xc respecuvely, and
the v coordinates of the elements that are positioned right-
most in the ro&v yl and the rnw yn are defined as Xb and Xd

Samsung EX1006 
Page 46



respect&vely. The row y1 is the row of elements that is
posinoned at the lower end of the photographic Iield and the
rovv yn is thc row of clcmcnts that is positioned at the upper
cnd of thc photographic field. In step S223 that follows, the
amounts of deviation AXz and AXa at the left and right ends
are calculated for the elements with the photometric value
Bv in the row yf aml in the row yn usin ~ the formulae below.

&X =Xr —X

ax„=xd-xh &o

In step !3224, a decision is made as to whether or not the
plus/m&nus signs of AX, and AX„match. If they match, the
operation proceeds to step S225 in which a decimon is made
as to whether or not thc absolute value of AXz is smaller than
the absolute value of AXX If it is smaller, thc opcration '-'roceedsto step S226 and the inrlex number (II is set m
correspondence to the absolute value of AXn. If the at&solute
value of. AX& is greater than that ol AX„, then the operahon
proceeds to step S227 to set the imlex number GI in
corrcspondcncc to thc absolute value of AXz. Thc rester the zo

values of. AXz, AXru the greater value is set Ior the index
number Gl. It is also possible to increase the index number
(il proportionately to AX,, AXn or to increase the mdex
number (31 as an increasing function (quadratic or more)
against AXz, AXn

If negative decisions arc made in steps S218, S219 anil
S224, thc operation procccrls to step S228 in which zero is
set for the index number GI. After the procesmng rn steps
SZ26—S2Z8 is over, the operation reuirns to the processin ~

shoivn in I'IG 10. io

Next, an actual example of the processing shown in Iil(iS
I I A-II('s explained m reference to I'l(i 14 'I'he arrange-
ment of thc clc ments of thc photometric dcvicc 4 is as shown
in FIG. 13 and thc specific number of clcmcnts A in step
SZ13 is 5 and the specilic number oi elements C rn step S219 33

ls 4.
FIG. 14 shows the correspondence between the photo-

graphic held P shown in I'l(i 12I3 and the arrangement of
the elements PS of the phntometric device 4 Since, gener-
ally speaking, thc brightncss of the columnar object Xl is do

lower than that of thc background arcs, it is assumed that in
the elements which are positioned on the nilumnar object
XI, a consistent photometnc value Bv1 which rs lower than
that m the background area is detected aml that in the
elements positioned on the background, a consistent photo-
metric value liv2 which is higher than the photometnc value
Bvl is dctcctcd. In a state in which thc photo raphin
distance to thc columnar object Xl is short and thc photo-
talnn ~ lens is focused on u, we can assume that the back-
ground is consistently hght because the back round area is o

beyond the depth of Iield and becomes unfocused.
When the processing shown in ll(iS IIA-ll(i is applied

to the photographic field shoivn in I'l(i 14, m steps
S211-S215, thc ckmcnts PS (1, I)-PS (7, I) arc storcrl in
memory as thc group ivith thc same photometric value Bv2, 3

the elements PS (9, I)—PS (14, 1) are stored in memory as
the roup with the same photometric value Bvl aml the
elements PS (16, I)—PS (30, I) are stored in memory as the
group ivith the same photometric value liv2 for the row yl
After this, identical processing is repeated for the rows
yZ-y20 and thc clcmcnts PS (1, 20)-PS (4, 20) arc storcrl in
memory as thc group ivith thc same photometric value Bv2,
the elements PS (6, ZU) —PS (11, 20) are stored in memory as
the roup with the same photometric value Bvl aml the
elements PS (13, 20)—PS (2U, 2U) are stored m memory as hs

the group with the same photnmetric value 13v2, for the row
y20

12
Since there are the photometnc values Bvl and Bv2

which are common to the rows yl-yZU, and the number iif
elements with photometric value livl that are contiguous
among the roivs y and the number of elements with the
photometric value Bv2 that are contiguous among thc rows
y arc, vvithout cxccption, equal to or grcatcr than C (=4) from
the row yl thou h the row yZU, afiirmative decisions are
mrule in both step SZ18 aml step S219. Then in step SZZU,
since the photometric value Bvl &liv2, the grnup of elements
with the photometric value Bvl is selecterl as the object of
prncessing. In step S221, the x coordinates of the elements
with photometric value Bvf at thc left anil right ends in thc
row yl and thc rovv y20 arc sclectcd and, as a result, Xa=9,
Xb=14, Xc=6 and Xd=ll. In step S223, AXz=6-9=-3 and
AX»=11— 14=—3. As the plus,'minus signs of AX, anil AX»
are both negative, an affirmative decision is macle is step
S224 Since the absolute values of AXz and AXn are equal,
an afiirmative decision is made in step S225, then, in step
S226, thc index number GI is sct in corrcspondcncc to thc
absolute value of AXz (-3).

As is clear from the explananon above, in the processing
shown in FIGS. 11A—11C, a decision is mrule as to whether
or not a columnar object XI that divirles the photographic
field vertically into left and right pnrtions haserl upon
whether or not the elements with the same photometric value
Bv arc continuously prcscnt for thc specific number of
clcmcnts A or morc in thc horizontal direction of thc
photographic Iield aml also depending upon whether or not
the elements with the same photometric value Bv are
contiguous for the specific number of elements ('r more
among the individual re&vs y If a columnar object XI is
present, the amounts of deviation AXz, AXn at the edges el.,
ci( (refer to FIGS. 12A and 12B) of thc columnar object Xl
at the upper and lovvcr ends of thc photographic fiel arc
calculated and the index number Gl is set in correspondence
to the greater value of the two. Therefore, the index number
GI imhcates the degree to which the inclinauon of the
columnar object affects a poor composition judgement In
the case of a structure in ivhich the width changes ivith the
height, such as a conc, as its cdgcs incline even if thc
structure stands vertical in thc photographic fiel, thcrc is a
likelihood that a poor composiuon Iudgment will be made
erroneously il only one edge is evaluated. However, in the
procesmng shown m FIGS. 11A—IIC, a decision is made as
to whether or not the directions of inclinatinn of the edges
at both en&is of the columnar object match in step S224,
eliminating such a likelihood.

(2) Calculation processing for thc main photographic
subject poor composition index number G2

The calculation processing Ior the main photographic
subject poor compos&non index number G2 (step S204 in
I'IG IU) is explained in reference to I I(IS. 15 and 16. As
shown in FI(h 16A, ivhen the main photographic subject (a
person in this cxamplc) XZ in thc photographic fiel P is far
avvay from the upper end of thc photographic fiel P as
shown in FIG. 16B or if the suuahon is reversed and the
main photographic subject is too close to the upper eml of
the photographic Iield P, it causes a poor composiuon. In
order to reflect such factors in the estimation of poor
composition, in the processing shown m ll(iS 15A and
15B, the position of the upper end of thc main photographic
subject is dctcctcd based upon thc rlistribution of photomet-
ric values detected by the photometnc device 4 and the
amount ol deviation from its allowable range is converted to
an index number. In the followin ~ explanauon, the rows of
elements that share the same x coordinates among all the
elements PS of the photometnc device 4 are referred to as
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the rows y, arul the row y that is Ihe Ith row from the bonom
in the directinn of the y axis is expresserl as the row yj.

As shown in I'IG 15A, in the calculation of the mdex
number G2, first the variable j, fnr specifying the row to be
scanned, is sct to thc initial value of I in step S241, and in
step S242, thc photometric values of thc clcmcnts PS(1,
j)—PS(m, I) in the row yj are scanned. In step S243 that
follows, a decision is made as to whether or not the number
of elements PS with the same photometric value llv in the
row yj accnunts for I'%r more of the total numlier of
elements m in the roiv yj If there are that many or more, the
operation procccrls to step S244, in which Ihc row yl is
defined as thc row of clcmcnts yzl and then thc operation
proceeds Io step S246. If the requirement in step S243 n not
sanslierl, the operation proceeils Io step S245 in which row is
yj is defined as the row of elements yzU and then the
operation prnceeds to step 5246 When determining whether
or not the elements have the same photometric value 13v, a
specific allowable range may bc sct as in Ihc cxamplc shown
in FIGS. 11A-11C. zo

In step SZ46, a decision is made as to whether or not the
varuible I matches the number of elements n in the direcnon
of the y axis If it does not match, then in step S247, one is
added to the vanable j and the operation returns to step S242
If it matches, the operation prnceeds to step S240, in which
a decision is made as to v hcthcr or not thc bounrlary
between thc rows of clcmcnts yz0 and yzl is prcscnt within
the photographic Iield. If it is present, the, operatron proceeds
to step SZ49, in which a decision is made as ui whether or
not there is only one bounrlary. If there is only one, the
operation proceeds to step S250, in which the y coordinate
of either one of the two rows y that are adjacent to each other
across thc boundary position, is dcfincd as thc bounrlary
coordinate YL In this cmborlimcnt, Ihc Y coordinate of the
row y, which is on the lower side of the boundary, ts defined ss
as the boundary coordinate. In step S251 that follows, a

decision is made as to whether or not Ihe boundary coorih-
nate YI. is within the allowable range according to the
relationship:

If. the above relauonship is sansfied, the operauon pro-
ceeds Io step S252, in which the index number GZ is set to
0. On the other hand, if the relanonship above is not
satisfied, the operation proceerls to step S233 to set the mdex
number GZ in corresponrlence to the coordinate YI. When
doing this, thc grcatcr thc deviation of thc coordinate YL
from thc allov able range, shown in the relationship above,
the greater the value set for Ihe index number GZ. After the
processing in steps S252, S253, the operation returns to the n

processing shown in FIG. 1U. The F%o is determined in
correspondence to the numlier of elements of the photomet-
ric device 4 in the direction nf the x axis anil it is desirable
to sct it at a value as close as possible to 100%o. The
coelficicnts K, L tpvc thc allowable ran c for ihc distance s
between the upper end of the photographic Iield and the
upper end of the main photographic sublect, aiul m regular
portrait photography, the ideal values for K and L are
approximately K=O.S and 1.=(l 9

An actual example of the processing shown in lq(IS. 15A
and 15B is cxplaincd in rcfcrcncc to FIG. 16B. FIG. 16B
shows thc corrcsponrlcncc hctwccn Ihc clcmcnts PS and the
photographic Iield P in the case that the camera ts held in the
longitudinal posnion anil the numbers of elements PS of the
photometnc device 4 are n=30 and m 20. The area shaded es
with diagonal lines in the hgure indicates the main photo-
graphic subject X2 As for the hanrlling of the numbers of

14
ekments in Ihe. Iongituihnal posinon, it ts as has already
been explained in the explanation of step S202 in Irl(3. 10
Since the background area that is not the main photographic
subject X2 is beyond the depth of field and liecomes
unfocused, it can bc assumed that thc clcmcnts that corrc-
spond to thc background area will have a consistent photo-
metric value Bvl which is li hler than that of the elements
that correspond to the main photographic subject X2. Alsvi,
I's set at 100.

When the processing shown in I'IGS 15A anil 15I3 is
applied in the case of the phntographic field shown in I'IG
16B, in thc rows yl-y19, it is not possible for thc clcmcnts
PS with tho same photometric value Bvl to bc prcscnt at
F(=100)% since Ihe main photo raphic subtect XZ and
bacl grounrl are, present together in those rows, therefore, a

negative decision is made in step S243. Ilecause of this, the
rows yl-y19 are defined as the rows of elements yz0 in step
S245 In the rnws y20-730, smce there is only the Iiack-
ground present, thc clcmcnts with thc same photometric
value Bvl arc prcscnt at F% or morc and conscqucntly an
alhrmative decision is made in step S243. As a result, the
rows v2U—y3U are delined as the rows of elements yzl in
step S244 I'hen, since there is only one boundary present
between the roivs of elements yv0 and the rows of elements
yzl, affirmative decisinns are made in steps S240 anil S249,
thus in step S250, thc Y coordinate "19" of Ihc row y19,
which is thc upper limit of thc rows of clcmcnts yz0 is
ilelined as the bounilary coordinate YL

In step S251 that follows, if K=U.S and L=0.9, then
K n=24 and I. n=27, and then Yl.&K n, thus it is determined
that the boundary coordinate YI. is not within the allowable
range As a result, the index number G2 is set in correspon-
rlcnce to thc ditfcrcnce bctwccn thc boundary coordinate YL
and thc K n in step S253.

As is clear from the above explanation, in the processing
shown in FIGS. 15A and 15B, a decision is made as to
whether or not the main photo raphic object and the bacl-
grnund are present tn ether in each row y based upon
whether or not the same photometnc value l3v is present in
that particular row y at F% or morc, and Ihc boundary
bctwcen of tho rows of elements yz0 in v hich they arc
present together and the rows of elements yzl in which they
are not present together, is regarded as the upper end of the
main photographic subtect If the upper end of the main
phntographic subject is nnt within the allowable range, the
inrlev number G2 is set in correspondence to the amount of
rlcviation from thc allowalilc range. Thus, thc index number
G2 adequately indicates thc degree to v hich the position of
the main photographic subject is inappropnate. When pho-
tographing Ihe upper half. of a person or some similar
subject, it is not possible that the elements that correspond
to the background are present at close tn 100% in the area
that is lower than the main photographic subject, and
bccausc of this, an crroncous decision as to whether or not
it is thc main photog aphic subject is prcvcntcd in step S249.

(3) Calculation processing for the honzontal ed e poor
composition index number G3

The calculanon processing for Ihe horrzontal edge poor
composition index number (33 (step S205 in I'IG 10) is
explained in reference tn I I(IS. 17-19 As shown in I IG lg,
if thc edge X3 that divides thc photographic ficid P into
upper and lower portions goes across thc center of thc
photographic field P, as shown by the two-point chain line
Ll, or il the edge X3 inclines from the horizontal direction
of the photographic Iield, as shown by the two-point chain
line l.2, then a poor composition is generated In nrrler to
reflect such factors on the estimation of poor composition, in
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the processing shown in FIGS. 17A—17C, the hoflzontal
edge X3 in the photograph&c field is recognized based upon
the distribution of photometflc values detected hy the pho-
tometric device 4 and the degree to which its position and
inclination arc inappropriate is converted to an inrlcx num-
ber. In thc following explanation, of all thc clcmcnts PS of
the photometflc device 4, the rows of elements that share the
same y coordinates are referrerl to as the rows x, and the row
v that is ith row from the left encl in the direction of the x axis
is expressed as the row xi lc

As shoivn m I'l(i 17A, in the calculation of the horizontal
cd c poor composition index number G3, first in step S271,
the rows xl and xm arc scanned and thc distribution of the
photometflc values in those rows are detected. The row xl
&s the row of elements at the left eml m the hoflzontal is
direction in the photograph&c field and the row xm is the row
of elements at the right end. In step S272 that follows, a
decision is made as to whether or not the elements with the
same photometric value Bv arc present continuously for the
number of clcmcnts Tor morc for the row xl and for the row zo

xm. If the requirement in step S272 is mei for both the rows
xl aml xm, then Ihe operauon proceeds to step S273 in
which the photometric value Bv anti the positions of ele-
ments that satisfies the afiirmation requirement are stored m
memory If the requirement of step S272 is not met for both
the rovvs xl and xm, thc operation procccds to step S284
(FIG. 17C).

In step SZ74, a decision is made as to whether or not the
two difierent photometflc values Bv1, Bv2 that are common
to the row xl and the row xm have been stored in memory
in step S273. If they have been stored in memory, the
operation proceeds to step 5275 (I'l(h 178) Otherw&se, the
operation procccrls to step S284. In step S275, a decision is
made as to whcthcr or not thc elements with thc photometric
value Bvl aml the elements with the photometflc value Bv2 zs
are conuguous in Ihe row xl and the row xm. If they are
conti uous, the operauon proceeds to step S276, otherwise
the operation proceeds to step S284 In step 5276, the y
coordinates of the contact point of the elements w&th the
photometric value Bvl and thc clcmcnts with thc photomct- ao

ric value Bv2 in thc row xl is defined as Ya, Yb and thc y
coordinates of the contact point ol. elements with Ihe pho-
tometric value Bvl and the elements with photometflc value
BvZ in the row xm is delined as Yc, Yd. In step SZ77 that
follows, the judgement values.ll and.lm for identifymg the
vertical relationship between the elements with the photo-
metric value Bvl anti thc elements with thc photometric
value BvZ in thc rows xl and xm arc calculated using the
following formulas.

.fl=r — I'I

Jar=Ye-&at

In step!i278 that follows, a decision is made as to whether
or not thr, plus&minus signs of the judgcmcnt values Jl anrl-'m

match each other. If they match, thc operation procccrls
to step SZ79 and if not, the operauon proceeds to step S284.
In step S279, the smaller value of Ya or Yb is delined as the
boumlary coordinate Yxl in Ihe row xl and the smaller
value of Yc or Yd is defined as the boundary coorrli nate Yxm
in the row xm In step 5280 (I l(i 17(i) that follows, the
amount of deviation f&Y of thc cdgcs at thc left and right
ends of thc photographic fiel is calculated using thc fol-
lowing formula and a decision as to whether or not the value
&s equal to or less than the allowable value HO is made.

a Y=IYxi — Yxrai

16
If the amount of deviauon AY is equal to or less than the

allnwahle value I IO, the operation proceeds to step S281 and
a decision is made as to whether or not the houmlary
coordinate Yxl (may be substituted with Yxm) is in an
non-allovvable range according to thc relationship below.

n =&. Isg
I'he coefficients V, Q are used for determining whether or

not thc horizontal cd c X3 crosses thc central portion of thc
photo raphic field and the prcfcrablc settings &vill bc
approximately 0.4 for P and 0.6 for Q.

If the requirement in step S281 is sauslierl, the operation
prr&ceeds to siep SZ82 to set the index number G3 at the
mavimum value. If a negative decision is macle in step 5280,
the operation proceeds to step!i283 anti the inrlex number
(i3 is set in correspondence to the amount of rleviation AY
Herc, thc greatm thc amount of deviation f&Y, thc greater thc
index number G3 becomes. The rlcgrcc to which it incrcascs
may be in proporuon to Ihe amount of deviauon AY or it
may be made to increase as an increasing function (quadratic
or more) against the amount of deviatinn AY If a negative
decision is made in step 5281, the operatinn proceerls to step
5284 in which the index number (13 is set to 0 When the
proccssin in steps S282, S283, S284 is finishe, thc opera-
tion returns to thc processing shoivn in FIG. 10.

An actual example of the processing shown in FIGS.
17A— 17C is explained in relerence Io FIG. 19. FIG. 19A
shows a composition in which the horizontal erlge X3
crosses the center of the photograph&c fielrl and Irl(i. 198
shows a composition in ivhich the horizontal erlge X3 tilts
and both show the corrcspondencc to thc arrangcmcnt of thc
clcmcnts PS of thc photometric dcvicc 4. Thc arrangcmcnt
of the elements PS is as shown in FIG. 13 and the specilic
number of elements T ts 4 in step S272. For the sale of
simplilication, ive assume that the photometric values are
consistent in areas over and under the hnrizontal edge X3,
respectively. In an actual photographic image plain, various
photometric values arc dctcctcrl but when there is a hori-
zontal line present in thc photographic image plain, thcrc is
a disunct dilference m the photometflc values between areas
over and under it. Therefore, when perlorming Ihe process-
ing shown in I'l(iS 17A-17C, hy settmg an appropriate
allnwahle range for deciding whether or not the photometric
values are the same photometric value Bv or hy converting
the photometric values on thc photometric dcvicc 4 into
binary values with an appropnatc threshold value, wc can
regard the photographic iield to be as shown in FIG. 19A and
19B

When the processing shown in I l(iS 17A-17C is applied
to the photographic field shown in I l(h 19A, in the pn&-

ceasing in steps S271-!i273, the elements VS (I, I)-VS (I,
10) arc stored in memory as thc group v ith thc same
photometric value Bvl and thc elements PS (1, 11)-PS (1,
2U) are stored in memory as the group wuh ihe same
photometflc value BvZ, for the row xl. The elements PS (30,
1)—PS (3U, 1U) are store&1 in memory as the group with the
same photometric value livl and the elements VS (30,
11)-VS (30, 20) are stored m memory as the group with the
same photometric value Bv2 for thc row x30. In this manner,
the two different photomctflc values Bvl, Bv2 which arc
common to Ihe rows xl aml x30 are store&1 in memory and
since Ihe elements with the photometflc value Bvl anil the
elements with Ihe photometflc value Bv2 are conuguous in
the rnws xl and x30, affirmative decis&ons are macle in steps
5274 and 5275 Because of this, m step 5276, the y
coordinates "1& C and "11*'f thc clcmcnts PS (1, 10) and PS
(1, 11) in thc rovv xl arc dcfincd as Ya and Yb rcspcctivcly
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and Ihe y coordinates "10'* and "'ll'* of. Ihe elements PS(30,
10) and VS (30, 11) in the row x30 are defined as Yc and Yd
respectively As a result, in step S277, J1=.130=— I, and both
.Il and J30 are negative values, then an aflimiative decision
is made in step S278, and in step S279, Yxl=Ya=lO and
Yxm=Yc=lO.

For Yx1 and Yxm above, in step S28(l, AY=0 ami this
value is equal to or smaller the allowable value HO, then an
aflirmative decision is made If V=O.4 and Q=O.(& in step
S281, then V n=g and (I n=f2 because n=20, and since
Yxl =I 0, it is determined that the horizontal edge crosses the
central portion of thc photographic fiel. Then in step S282,
the index number G3 is sct to the maximum value.

For the photographic fieki shown m FIG. 19B, rn the
processing performed in steps S271—S273, the elements PS
(I, I)-VS (I, 10) are stored in memory as the group with the
same photometric value Bvf and the elements VS (I, 11)-VS
(I, 20) are stored in memory as the group with the same
photometric value Bv2, for thc row xl. Thc clcmcnts PS (30,
I)-PS (30, 4) arc stored in memory as thc group with the
same photometric value Bvl and the elements PS (3U, 5)—PS
(30, 20) are stored in memory as Ihe group wrth the same
photometric value ifv2 for the ro&v x30 In this case too,
there are t&vo difl'erent photometric values Bvl and Bv2
which are common to the rows xf and x30 and since the
groups of clcments with photometric values Bvl, Bv2 arc
contiguous in thc rows xl and x30, affirmativc decisions are
made in steps S274, S275. Then, in step S276, the y
coordinates "10'nil "11*'f Ihe elements PS (I, IU) and PS
(I, 11) are defined as Ya and Yb in the row xl and the y
coordinates "4'* and "S'* of the elements VS(30, 4) and VS

(30, 5) in the row x30 are defined as Yc anti Yd respectively
As a result, Jl=J30=— I and since both Jl an(I J30 arc
ne ativc values, an affirmativc decision is macle in step
S278, then in step S279, Yxl=Ya=lfl and Yxm=Yc=4 For
Yx1 anil Yxm above, in step S28U, AY=6 and if the
allowable value H(1=3, then a negauve decision is made. As
a result, in step S283, the index number (13 that corresponds
to the amount of deviation AY is set

As is cvidcnt from thc rlcscription above, with thc pro-
cessing shown in FIGS. 17A-17C, a decision is made in
steps S271—S275 as to whether or noi an edge that divides
the rows into upper and lower poruons is present m the row
xl aml the row xm which are at boih ends in the honzonlal
direction of the photographic field, anti if such an edges is
present, a decision is made as to whether or not the edge m
the row xl aml the crlgc in thc row xm may bc rcgarrlcd as
the same horizontal cdgc X3, based upon lhc vertical rela-
tionship between the photomelnc values in Ihe rows xl aml
xm in steps S276—S278 If: they are determined to be the
same horizontal edge X3, Ihe y coordinates at both emis
thereof are defined as Yxi and Yxm in step S279 Then the
inclination of the horizontal erlge X3 is calculated as the
amount of deviation AY of thc y coordinates Yxl and Yxm
and if thc amount of deviation frY cxcccds thc allowable
value HO, then the greater Ihe deviauon, the greater a value
&s sel for Ihe index number G3. Even when the rnclmauon of
the honzontal edge X3 is wuhin ihe allowable range, if il
crosses the central portion of the photographic held, the
index number G3 is set to the maximum value in steps S281
and S282. Thcrcforc, thc index number G3 effectively
indicates thc dcgrcc of influcncc that thc position an(I
inclinauon of the honzontal ed e X3 will have on the
judgemenl ol poor composition.

As has been explamed so lar, according to this
embodiment, the poor composition index number G
becomes greater as the degree to which the inclination of a

columnar object, the posiuon of the main photographic
subject aml Ihe position and inclinauon of a houzontal edge
fit with thc rcquircmcnts of poor composition bccomcs high,
and thc likelihood of a warning being issued in sup S25 as
a result of the poor composition index number G reaching or
exceeding the reference values p, q m step S26 or step S27
shown in FIG. 9, increases. Since the inherent requirements
fiir poor compos&non are set separately for each type of
cdgcs prcscnt in thc photographic fief(I, and thc index

lo
numbers Gl-G3 arc calculate(I for individual cd«cs in
reference to those requirements, poor composition can be
estimated in a more diverse and accurate manner compared
to the pnor art.

In Ih&s embodiment, Ihe likelihood of a composiuon being
rlctcrniincd to bc a good composition increases when thc

'-'hotographic magnification ji is equal to or grcatcr than thc
jurlgement photographing magnification a, since the refer-
ence values have the relationship in which p&q 'I'his is
because Ihe influence of the ed es in Ihe back round on the
estimation of good or poor composition is reduced when the

zo photographing magnification j) incrcascs, making thc area
occupied by Ihe main photographic subtecl greater. The
reason why the calculation of the dispersion index number
L's omitted when jfua is that when the photographing
magnification jf increases, the necessity for observing the
periphery of the photographic field decreases, therefore, the
time required for calculation of thc dispersion index number
E is saved, preventing dead time. Howcvcr, the dispersion
index number E may be calculated even when jfua and a

warning may be issued according Io Ihe level ol Ihe index
&ii number f; When ji&a, the route with which the dispersion

inrlev number L is calculated, as described in the first
embodiment, maybe divided into two or more in correspon-
rlcnce to the photographing magnification ji. Il is also
possible to omit thc calculation of thc dispersion index

ss number E altogether even when j&&a. By changing the
requirements for poor composition (for example, Ihe allow-
able range for the inclination of the horizontal edge X3),
according to the photographing mode, accurate estimation of
whether or not the composition is good in each photograph-

&o ing mode is possibk. Thc relationship among thc index
numbers Gl-G3 and thc rcfcrcncc values p, q should bc
established by seuin ~ the reference values p, q io smaller
values than the maximum values of the index numbers
GI —G3 or by setung the reference values p, q Io greater
values than the maximum values of the index numbers
G I-G3.

Thc calculations of thc aforcmcntioncrl index numbers
Gl-G3 may bc cxecutcd by sclccting onc or two of them.
For example, when the photographing magnification ji is

o great, the lil ehhood of the portrait photographing is high
and the necessity of paying much auenuon Io Ihe
background, decreases, while when the photographing mag-
nihcation jf is low, the intluence of the background is great,
therefore if an aflirmative decision is made in step Sll in

s FIG. 9, then only thc main photographic subject poor
composition index number G2 need be calculated, anil iT a

negative decision is made in step S11, only Ihe horizontal
erlge poor composiuon index number G3 need be calculated.
It is aLso possible to use different calculation procedures

ail depending upon the photographing mode I'or example, the
main photo raphic subject poor composition index number
G2 may l&c calculated when thc photographing mode is sct
to portrait mode, the horizontal edge poor composition index
number G3 may be calculated when the photographing

os moiie is sel lo the landscape mode ami the columnar obiect
poor composition index number Gl may be calculated in the
commemoration photo mode
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Third Embodiment
The third embodiment of the present invenuon

explained in rcfi:rcncc to FIGS. 20-24. Identical compo-
nents to those used in thc hrst cmbodimcnt and scconrl
embodiment described above are assigned with the same key
numbers and their explanation is omitted.

As shown in FIG. ZU, in Ibis embodiment, an indicator
device 9 is provided with a vibrauon warnmg tlevice 9B aiul
a composition correction instruction indicator dcvicc 9C.
Thc CPU 1 cxccutcs a correction direction dc(ection pro-

le
ceasing to be exTlained later prior to photographing, m
which it detects the correction direction required for the
composition based upon Ihe distnbulion of photometnc
values detected by Ihe photomelnc device 4. The results are
displayed on thc composition correction instruction indica-
tor dcvicc 9C. is

The vibration warning device 90 and the composition
correction instruction indicator device 9C are shown in I'IG
21. The device shown in FIG. 21 w provided with indicators
90, 91 on the lett side and on Ihe upper side of the view
finde field FS of thc camera. Thc indicator 90 is provirlcrl zc

with tnangular direcuon inrlicator lamps 90U, 90L aiul a

circular central lamp 90C posiuoned between the two direc-
tinn indicatnr lamps When the camera is to be moved in the
direction of the short side nf the photographic field (vertical
direction in the figure) to correct the composition, either the
direction indicator lamp 90G or the direction indicator lamp
90L, which cvcr corrcsponrls to lhc direction for correction,
ts ht. If. it is nol necessary to move the camera in the
direction of the short stile, Ihe central lamp 9UC comes on.
fhe indicator 91 is provided with triangular direction indi-
cator lamps 91R, 911. and a circular central lamp 91('ositionedbetiveen the two directinn indicator lamps When
the camera is to bc movcrl in thc direction of thc lon side
of the photographic ficlrl (horizontal direction in thc fi urc)
to correct the composuion, either the direction indicator ss
lamp 91R or Ihe direction imhcator lamp 91L, which ever
corresponds to the direction for correcuon, is lit. When it is
not necessary to move the camera in the direction of the long
side of the photographic field, the central lamp 91C comes
on. When a vibration warning is issued, all thc lamps of the sc
indicators 90, 91, blink. All thc lamps on thc indicators 90,
91 remain lit to prompt verilication of Ihe compositron.

FIG. 2Z shows part of Ihe composiuon esumation proce-
dure performed by the CPU 1 in Ibis embodiment. Steps Sll,
S22 and S23 in the figure are the same as the correspnnding
steps in I IG. 9 and steps S17 and S18 are the same as the
corresponding steps in FIG. 7 so their explanation is omit-
ted. Prior to step Sll, thc processing in steps Sl-SI0 shown
in HG. 4A is performed.

In this embodiment, when the photographing ma milica- c

tron (I is determined lo be equal to or greater than the
judgement photographing magnification a in step Sll, and
when the dispersion index number L is determined to be
equal to or greater than thc rcfcrcncc value h in step S23, the
operation procccds to step S31 lo perform thc correction s
direction detection processing for the composiuon The
details of this processing are to be explained later In step
S32, a decrston is made as to whether or not Ihe direction for
correction for the composition has been specified in step
S32 If the correction direction has been specified, the
operation proceeds to step S33 to indicate thc direction of
that correction on thc indicator 90 or the indicator 91 If it

decided in slap S32 that there is no directron for
correction, the operauon proceeds lo step S34 in which the
good composiuon inrhcation is performed. as

I'IG 23 shows the details of the composition correction
direction detection processing. In this processing, the direc-

uon lor correcuon required lor maintaining the correct
thslance between the upper eral of the main photographic
subject and the upper cnd of thc photographic held is
rlctccted. In thc following explanation, thc expressions used
in relation to the x axis direction anil y axis direction of the
phntographic field and the arrangements of the elements on
the pholomelnc device 4, are common to those used in the
seconal embodiment.

In thc processing shown in thc figurc, first, in step S301,
the y coordinate YL at thc upper cnrl of the main photo-
graphic subject within the photographic field is determined,
based upon the distribution of photometric values detected
by the pholomelnc device 4. This processing is idenucal to
that performed in steps SZ41 throu h S250 shown m FIGS.
15A and 15B. In other words, in step S301 it dctcrmincs thc
boundary coordinate YL as in step S250 in FIG. 15B. After
the coordinate YI. is determined, the operation proceeds to
step S302, in which a decision is made as to whether or not
the coordinate. YL is within the allowable range, as in step
S251 in FIG. 15B. If. the coordinate YL is nol within the
allowable range, the operation procccds to step S303 to
tlelermine whether or not Ihe coordinate YL is less than the
lower limit (K.n) of. the allowable range If it is less than the
lower limit (K n), the nperation proceeds to step S304 to set
the correctinn direction to "down** On the other hanrl, if the
coordinate Yl. is nnt less than the lower limit (K n ), the
operation pmcecds to step S305 to sct thc correction direc-
tion to "up'*. If thc coordinate YL is dctcrmincd to bc within
the allowable range in step S3(IZ, the operauon proceeds to
step S3U6 lo set the correcuon direction to "'no correction
direction** When the processing in steps S304-S306 is
completed, the operatinn returns to the processing, shown in
I'IG 22 If negative decisions are made fnr the requirements
that corrcspond to those in steps S248, S249 in FIG. 15B
(luring the detection processing for thc coordinate YI in step
S3UI, the operauon proceeds to step S3U6.

In the processin ~ described above, the correcuon direc-
uon "down" is displayed on the indicator 9U or 91 if the
pnsition of the upper end of the main phntographic subject
is out of the alloivable range rlownwards, and on the contrary
thereto if it is out of range upwarrls, thc correction direction
"up" is displayed on thc indicator 90 or 91. For example, in
the composition shown in FIG. 24A, since Ihe main photo-
graphic subject X2 is posiuoned toward the bouom of. the
photographic Iield P, the direcuon for correcuon is deter-
mined tn be "dmvn*'nd the indicator lamp 901. on the
inrlicator 90 comes on. On the indicator 91, the central lamp
91C comes on. When the camera is moved downwards, by
follovving the instruction on thc indicator 90, thc main
photographic sublect XZ makes relative upward movement
in the photographic field. As shown in FIG. 24B, if the
tlelection of composition correcuon direcuon w repas(eel in
the state in ivhich the main photographic subject XZ is
within the allowable range, the composition is determined
have no correction direction anti thc central lamp 90C on thc
indicator 90 is lit.

If the direction for correcuon of the composinon
instructed as in this embodiment, even when the photogra-
pher tloes not I now typical examples of poor composition,
he can phntograph a picture in which the composition is
gnnd by merely following the display instructions in the
camera. Which of thc indicators 90 or 91 is used is dctcr-
mincd by the attitude of thc camera. In other words, when
the camera is held in the lateral posiuon, the indicator 90 is
userl to instruct the correction in the vertical direcuon and
when the camera is held in the longuudinal posiuon, the
inrlicator 91 is used to instruct the correction in the vertical
directioo.
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Although in the example described above, only the direc-

tion for correction related lo lhe posihon of Ihe main
photographic subject is rlctcctcd, thc direction for correction
for thc columnar object Xl shown in FIG. 12B an(I the
inclination of the horizontal edge X3 shown in I l(l 1933 can
be detected by applying the calculation nf the inrlex numbers
Gl anrj G3 in the seconrl embodiment. These examples are
explained in reference to FIGS. 25 and 26.

FIG. 25 shows thc correction direction rlctcclion procc-
durc for a columnar object. In this cxamplc, first, in step lc
S311, the inclination of the columnar object ivithin the
photographic field is detected, based upon the distriliution of
photometwc values detected by the pholometnc tjevice 4.
This processing is irlentical lo that in slaps S211 through
S223 in thc calculation proccdurc for thc columnar object
poor composition index number Gl shown in FIGS 11A '-'hrough11(I In other words, in step S311, the amounts of
deviation AXr, AX» are calculated as in step S223 in I'IG
IIC.

When lhe amounts of devianon AXz aml AX» are
calculated, a decision is made as to whcthcr or not thc zo

plus/minus signs of lhe two quanuues match in step S312
that follows. This decision must be made since, if they do
not match, it means that the directinns of inclination of the
columnar oitject are different nn the left anil right sides and
consequently, the direction for correction cannot be speci-
fie. It'n step S312 it is dctcrmincd that thc plus/minus signs
match, thc operation procccds to step S313 to dctcrmine
whether or not the plus,'minus sign of the amount of devia-
tion AX» (may be substituted by AXi 7 is a posinve value. If
it is a positive value, then the operation proceeds to step
S314 to set the direction for correctinn to the clockwise
direction If the amount of rleviatinn AX» is a negative value,
the direction for correction is scl lo thc counter clockwise
direction. If it is dctcrmincrl in step S312 that thc plus/minus
signs do not match, Ihe operation proceeds to step S316 to ss
decide that there is "no correction direcuon". The operation
also proceeds lo step S316 if a negative deciiuon is made in
step S311 for the requirement that corresponds to those m
steps S218, S219 in I'IG 1 1 I3

As is clearly shoivn in FIG. 14, when thc columnar object zo

Xl inclincs to the left of thc photographic flcld, thc amount
of deviauon AX» is a negative value because Xc&Xa, and in
the reverse case, in which lhe columnar object Xl rnchnes
to the nght of the photographic Iield, lhe amount of devia-
tion AX» is a positive value because Xc&Xa When the
columnar oitject Xl is inchnerl to the left, the inchnation is
reduced by turning thc camera in thc counter clockwise
direction, with thc ccntcr of thc photographic fiel as the
axis, and if the inclinahon is in the opposite tjirectron, the
camera must be turned in Ihe clockwise threctron. Since, in o

the processing shown in FIG. 25, lhe direcuon for correchon
is determined to he counter clockwise when the amount of
deviation AX» is a negative value, and to be the clockwise
direction when it is a positive value in step S313, the
photographer can bc accurately instructed as to thc direction s
for correchon ol. Ihe inclination ol. Ihe columnar object XI.

FIG. 26 shows the correcuon direcuon detection proce-
dure for a honzontal edge. In this example, lirst, in step
S321, the position of the honznntal erlge within the photo-
graphic field is detected, based upon the distribution of ao

photometric values rlctcctcd by thc photometric dcvicc 4.
This processing is irlcntical to that in steps S271 throu h
S279 in Ihe calculauon procedure lor the horizontal edge
poor composition imjex number G3 shown rn FIGS.
17A—17('. In other words, in step S321, Ihe y coorrhnates as
Yxl and Yxm of the horizontal edge X3 at the left and right
ends are calculated as in step S279 shown in I'IG. 17I3

In step S322 that follows, a decision is made as lo whether
or not the amount of deviation AY that corresponds to the
inclination of the horizontal edge X3 is equal to or less than
the allowable value IIO, as in step S288 in IIG 17(I If it is
rlctcrmincd that it cxcccds thc allocable value HO, thc
operation procccds to step S323 in ivhich a decision is made
as lo whether or not the Y coordinate Yxl at the lail end of
the horizontal edge X3 is smaller than the Ycoordmale Yxm
at the right end If it is smaller, the operation proceeds to step
S324 to set the direction for correction to the counter
clockwise direction Unless the coordinate Yxl is smaller
than thc coordinate Yxm, thc operation procccds to step
S325 to sct thc direction for correction to the clockwisc
ihrecuon. If. in step S322 it is determined that the mclination
is equal to or less than the allowable value HO, the operation
prnceeds to step S326 to decide that there is no direction for
correction The operation also proceeds to step S326 if
negative decision is made for any one of the requirements
that correspond to those in steps S272, S274, S275 and S278
in FIGS. 17A and 17B.

When the horizontal etjge X3 is inclined downward to the
righl, as shown in FIG. 19B, a negauve deca»on is macle in
step S323 because Yxl&Yxm and the composition correc-
tion direction is set to the clockwise direction in step S325
On the other hand, if the horizontal erlge X3 is inclined
rlowmvard to thc left, an affirmativc decision is made in step
S323 iiccause Yxl&Yxm and thc composition correction
ihrecuon is set to the counter clockwise direction in step
S324. When the honzonlal edge X3 is inchned downward to
the right, the inclination can be reduced by turning the
camera clockwise ivith the center of the photographic field
as the avis, and if the inclination is in the npposite direction,
then thc camera should be turned in thc counter clockwisc
rhrcction. Thcrcforc, with thc processing shown in FIG. 26,
the photographer is accurately instructed as to the direction
fir correction of the inclinauon of the horizontal edge X3.
Alternatively, the processing in slap S281, as shown in FIG.
28, may be executed when an affirmative decision is made
in step S322 and a separate warning may be issuerl when the
horizontal ed c X3 crosses thc ccntcr of thc photographic
ficlrl.

The aforementioned processing shown in FIGS. 25 and 26
may replace lhe processing shown in FIG. 23 or may be
implemented in addition lo the processing shown in FIG. 23.
I lowever, when a plurality nf processings are performed, the
directions for correction detected in the various prncessings
may iic mutually conflicting, as, for cxamplc, when thc
rhrcction for correction that corrcsponrls to thc columnar
object Xl is Ihe clockwise direcuon and lhe direcuon for
correction that correspomjs to Ihe horizontal edge X3 is
counter clockwise. In such an event, it is necessary to
implement support operating such as a decision that there is
nn direction for correction. In order to instruct the rlirection
of rotation as thc direction for correction, it is advisable to
usc thc indicators 92, 93 shown in FIG. 27.

In the example shown m FIG. 27, a pair of indicators 92,
93 are provicled on the left amj nght of the view finder Iield
FS of Ihe camera, respectively. The indicators 92, 93 are
prnvided with the arrow-shaped direction indicator lamps
92U, 93U that point upward in the directinn of the short side
of thc photo raphic field, thc arrow-shaped direction indi-
cator lamps 92L, 93L that point downwarrls and thc direction
indicator lamps 92SR, 93SL that point outwards in the
ihrecuon of Ihe long side of the photographic Iield. A means
fir light emitting in the known art of the kind used in the
display within the vieiv finder such as an I.L'I) may be used
for these indicator lamps
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With the itulicators 92, 93 deacnbed above, an upward

correction can be inrhcated by lighting the direction mdica-
tor lamps 92U, 93U, and a dowmvard correction can be
indicated by lighting the directinn indicator lamps 92I., 93I.
Correction to thc wght side can bc indicated by lighnng thc
direction indicator lamp 92SR and correction to thc left side
can be imhcated by hghung the direction mtlrcator lamp
92SL. Also, by li hung the direction mtlicator lamps 92U
and 93I. at the same time, correction in the counter clock-
wise direction can be indicated anil by lighting the direction
indicator lamps 92I. and 93U at the same time, correction m
the clockwise direction can lic indicated.

For cxamphh in thc composition shown in FIG. 28A, the
direction indicator lamps 92U and 93L are lit at the same
time as the columnar oblect XI w inchned to the left of the is
photographic field V If the camera is turned in the counter
clockwise direction by following these indications, the inch-
nation of the columnar object Xl is cnrrected as shown m
FIG. 28B. In thc composition shown in FIG. 29A, the
direction indicator lamps 93U and 921 arc lit at thc same zo

time as the howzontal edge X3 is inclined downward to the
nght within the photographic image plane P. If the camera
is turned in the clockwise direction by following these
indications, the inclmation of the hnrizontal edge X3 is
corrected as shown in I'IG 298

When it is not ncccssary to correct thc composition, all the
indicator lamps arc ofti In order to issue a vibration ivarning,
all the mdicator lamps are blinked. A venlication of the
composition may be prompted based upon the dispersion
index number L by lighting, all the lamps. io
ltourth Lmbodiment

The fourth embodiment of the present invention is
explained in rcfcrcncc to FIGS. 30 anil 31. In this
embodiment, thc composition estimation processing that is
difierent from those performed in the other embodiments ss
described above is performed by the CPUI. Therefore, the
characteristic portions of Ihe composition esnmation pro-
cessing are mainly explained below.

I'IG 30 shows the procerlure for cnmposition estimation
processing pcrformcrl in this cmbodimcnt. In compawson ao

between the processing shown in FIG. 30 and that pcrformcrl
in the first embodiment, as shown in FIGS. 4A aiul 4B, we
see that step S41 correspoiuls to step Sl, step S42 corre-
sponds to step S3, step S43 corresponds Io step S4, step S44
corresponds to step S6 and Step S45 corresponds to step S7
lf, in step S45 it is determined that the magnitude of
vibration is not within thc allowable range, thc operation
proceeds to step S52 to issue a warning a ainst vibration
caused by hand movement

If. it is determined in step S45 that the magnitude of o

vibrauon is within the allowable range, the operauon pro-
ceeds to step S46 in which the distribution of view points of
the photographer is detected based upnn the lines of sight
detected by thc linc of sight dctcction dcvicc 2 This
processing corresponds to thc proccssin pcrformcd in steps s
S101—S108 in FIG. 5. In other words, in Ibis processing, the
view pomt present ume I (i, I), lor each area W shown in
FIG. 3C rs detected. When the thstnbuuon of the view points
is detected, the operation proceeds to step S47 in which the
area W (i, j), for which the view points present time t (i, 1)
is thc longest, is spccilicrl as thc position of the main
photographic subject. For example, when taking a picture
with a person as the main photo raphic subject, srnce the
view poinus are concentrated on the face of the person, the
posinon of. the main photographic subject can be specdied as
very accurately with the processing described above Lven
when the photographic subject is not a person, the view

prnnts will be concentrated thereon in Ihe same manner and
the processing described above can be used without moth-
fication.

When thc position of thc main photographic subject has
been determined, the positions of edges within the photo-
graphic field are detected in step S48 In this processing, the
coorihnates Xa, Xb, Xc and Xd of the columnar object Xl
at the lelt anil ri ht ends (refer to FIG. 14) and the coorth-
natcs Ya, Yli, Yc and Yd of thc horizontal crlgc X3 at thc left
and ri ht ends(rcfcr to FIGS. 19A and 19B) are dckrmincd
as explained in the description of the seconrl embodiment
When the positions of the edges have been determinerl, the
operation proceeds to step S49, in which a decision is macle
as to whether or not Ihe posiuonal relationship between the
main photographic subject and thc cdgcs falls into onc of thc
typical examples of poor composition. For example, if thc
hnrirontal edge X3 is separated from the face of the main
phntographic subject X2 by a great distance, as shown in
FIG. 31A, the composiuon is estimated Io be good. In the
reverse case, that is, if Ihe horizontal edge X3 is crossing the
vicinity of thc face, as shown in FIG. 31B, Ihc composition
is juilged Io be poor. The composiuon is also jud ed to be
prxir if the columnar object XI (FIG. 12) overlaps the main
phntographic subject X2

If the composition is estimated to be poor in step S49, the
operation proceeds to step S50, to issue a warning to the
photographer that thc composition is poor and then thc
operation returns to step S44. On thc other hand, if thc
composition is esnmated to be good, the operation proceeds
to step S51, to display the imhcation that the composinon is
gnnd. In this manner, in this embodiment, the position of the
main photographic subject is specified based upon the
distribution of the view points of the photographer The
estimation as to whcthcr or not thc composition is goorl is
made based on thc positional relationship bctwccn the main
photographic sub!act and the edges. Consequently, even
when the main photographic sublect is ofi'enter in the
photographic Iield, typical examples of poor composition
can be accurately detected.

I)epending upon the number of partition areas W, (the
values of u, v) in thc photographic ficlrl, as shown in FIG.
3A, there may be a plurality of areas W that corrcspond to
the area of the lace of Ihe person In orrler to deal with this
anus!ion, it is appropriate to calculate in advance the number
of areas W that the face of the person covers and to set
specihc areas around the area where the view points are
concentrated as the face of the person As the size of the
main photographic subject aiso changes in corrcspondcncc
to thc photographing magnification ji, it is rccommcndcd
that Ihe photographing magnilicauon jl be calculated by
adding Ihe processing in steps Sg—S10 shown in FIG. 4A
and the areas that are regarderl as Ihe main photographic
subject be adjusted according to the value of the photo-
graphing magnification jl

Althou h in this cmbodimcnt, thc positions of thc cdgcs
are rlctcrmincd by using thc proccdurc for calculatin thc
index numbers Gl—G3 in the second embodiment descnbed
above, Ihe present invention zs not restncted Io this method.
For example, the howzon or the edges at boundaries between
the photographic main subject and the bacl ground or
between a columnar object and the background may be
spccificd liy dctccting thc edge with thc greatest contrast
within the photographic field as thc first priority. Or, thc
potation ol the, edge and its type may be identilied through
an eilge detection method of the known art in the area of
image processing, such as enhancing the edge by applying
a difFerential filter on the distribution of photometric values
detected by the photometric device 4
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FIGS. 32 and 33 show examples of warning ihsplays that

can be used in the vanous embodiments descnbed above.
FIG. 32A shows an cxamplc in which a warning is issued by
chan~a'n thc display color or thc brightncss of thc indicator
100 that indicates shutter speed, exposure infomiation and
the like and which is provided on the lower side of the view
lintier field FS. FIG. 32B shows an example in which a

warning is issued by changing the display color or bright-
ness in thc view finder ficlrl FS. FIG. 32C shows an example
in which a warning is issued by either lightin or bhnkin

ln
the dot-like warning mark 101 on the outside of the corner
of the vieiv tinder field I'S I'IG 32() shows an example in
which a warning is issued by either lighung or blmkrng the
dot-like warning mark 102 on the inside of. the corner of the
view finde field FS FIG. 33A shows an cxamplc in which
a warning is issucrl by cithcr lightin or blinking the '-'rame-likeivarnmg mark 103 on the outside of the view
tinder field I'. I'l(l 330 shows an example in ivhich a
warning is issued by either lighung or blinking the frame-
lil e warning mark 104 on the inside of the view lintier Iield
FS. FIG. 33C shows an example in ivhich a warnin is zo

issued by cithcr lighting or blinking thc warning message
105 within the view finder field I S. I)G 331) shows an
example in ivhich a warning, is issued by either lighting or
blinking the warmng message 106 ins«le the mihcator 100.
these ivarnings can be used separately as appropriate for
ditferent purposes, such as for prompting verification of a
composition based upon thc dispersion index number E, for
warning of poor composition based upon thc poor compo-
sition index number G, for warning against hand-motion
vibranon aml so forth. in

In all the embodiments described above, the enter«i for
estimating whether or not a composition is poor can be
changed according to the focal length of the photo-taking
lens. For example, in thc case of a wide angle lens, the
likelihood of photographing a city or mountainous skyline in ss
the background is high and also, a diagonal edge tends to be
present in such composiuons because of the perspecuve of
the lens. For these reasons, therelore, the allowable range for
the inclination of a columnar object or horizontal edge
should be widened If on the other hanrl, in the case of a sp
tclcphoto lens, thc background is often monotonous, and so
the allowable range for thc inclination of edges should be
narroivcd.

In all the embodimenas explained so lar, we assume that
the camera is provided with a tune«on lor selecung venous
photographing modes, however, with a camera that has no
such function, values for the judgement photographing
magnitication a and the area coefficient o which seem to be
optimal and various rcquircmcnts for poor composition
should bc dctermincrl in advance and bc supplied to thc CPU
1. The detection processing of the honzontal ed e X3
explained in the second aml third emboihment can be
applied to an edge that divides the photographic field into
tive vertical portions, left and right, by switching the x axis
direction and the y axis direction ss

I claim:
1. A camera capable of issuing composition information,

compnsing:
a viciv point information detection means for detcctin

information rclatcd to a distribution of view points of a ac
photographer from a specilic pos«ion within a photo-

raphic Iield, said view points bemg obtained by
detecting a line of sight of the photographer, said view
points heing points at which the photographer is actu-
ally looking; and ss

a composition quality estimation means for estimating
whether a composition is good based upon the distn-

bution of. view points of the photographer, and esumat-
ing that a composition is poor when a degree of
dispersion of view points of said photographic field
docs not cxcced a spccitic allowable value.

2 A camera capable of issuing composition information
according to claim I, further compnsing a wanting means
fiir issuing a warmng when the composition is es«ma(eel to
be poor

3 A camera capable of issuing composition information
according to claim I wherein:

said specific position is a central portion of said photo-
graphic field

4 A camera capable of issuing composition information
accordin to claim 1 v.hcrcin:

said specific position is a position at which view points are
most densely concentrated within said photographic
field.

5. A camera capable of issuing composition inlormation
according to claim 1 wherein:

said specific position is a focal point detection area
defined within said photographic lick(.

6 A camera capable of issuing composition inlormation
according to claim I, further comprising:

a magnilication detection means lor detecung a photo-
graphing magnilication wherein.

said composiuon quality esumauon means changes said
specific allowable value such that the degree ol disper-
sion of. view pomts is larger when sa«l photographing
magnification is reducerl.

7 A camera capable of issuing composition information
accordin to claim 1, further comprising:

a magnification detection means for rletecting a photo-
graphmg magmhcation, and

a warning prevention means for preventing the issue of
said warning from said warning means when the pho-
tographing ma nification exceeds a specific value

8 A camera capable of issuing composition information
accordin to claim 1, further comprising:

a hand-motion vibration information dctcction means for
dctccting information rclatcd to a vibration state of thc
camera,

a hand-motion vibration state jurlgmcnt means for judging
whether thc vibration state is within an allowable range
when esumaung whether the compost«on is good, and

a hand-motion vibration warmng means for issuing a
warning when thc vibration state has been judged to bc
outside snd allowable range when estimating whether
a compos««on is good.

9 A camera capable of issuing composiuon information,
comprising

a view point information detecuon means for detecting
information related to a rhstnbution of view points of a

photographer within a photographic field, sairl view
points heing obtained by detecting a line of sight of the
photographer,

a composition quality estimation means for judging
whether a dcgrcc of dispersion of view points of thc
photographer from a specific position within said pho-
tographic field docs not exceed a specifi allowable
degree of. dispersion based upon detected inlormation
from sa«l view point informauon detecuon means, and
estimating that a composition is poor when the degree
does not exceed said specihc allowable degree of
dispersion, ar«l

a warning means for issuing a warning when the compo-
sition is estimated to be poor
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10. A camera capable of issuing compoiuluin mformauon

accordin to claim 9 ivherein

said specific position is a central portion of said photo-
graphic field

11. A camera capable of. issuing compoiuluin mformalion
accordm ~ lo claim 9 wherein

said specific position is a pnsition at which vieiv points are
most densely conccntratcd within sairl photographic
field.

12. A camera capable of issuing composition information
accordm ~ lo claim wherein:

said specific position is a focal point detection area
defined within said photographic fiekl.

irk A camera capable of issuing composition information
according to claim 9, further comprising:

a magnification detection means for detecting a photo-
graphin magnification wherein:

said composition quality estimation means changes sairl
specific alloivablc value such that thc dcgrcc of disper-
sion of view poinis is larger when saiil phouigraphin ~

magnilicalion is reduced
lkk A camera capable of issuing composition information

accordin to claim 9, further comprising
a magnification dctcction means for dctccting a photo-

raphing magnilication, and

a ivarning prevention means for preventing the issue of
said warning from sairl warning means when the pho-
tographing magnificatinn exceeds a specihc value

15. A camera capable of issuing composition information
according to claim 9, further comprising:

a hand-mouon vibration informauon detection means for
detecting information related tn a vibration state of the
camera;

a hand-motion vibration state judgment means for jud nn
whether the vibration state is within an allowable range
when estimaung whether composiuon is good, anil

a hand-motion vibration warning means for issuing a

warning when the vibration state has liccn judged to be
outside said allowable range when estimating whcthcr
a composiuon is good.

16. A camera capable of issuing composiuon information,
compnsing:

a view point information detection circuit that detects
information rc lated to a distribution of view points of a

photographer within a photographic field, said view
points being obtained by detecun ~ a lme of iught of the
photographer, anil issues signals as a result of the
detection, said view points being points at which the
photographer is actually lnnking,

a composition quahty estimation circuit that cstimatcs
whether a composition is good based upon the nsued
signals from said view point information detection
circuit, estimates that a composition is poor when a
degree of dispersion of view points of said photo-
graphic iield does not exceed a specific allowable
value, and issues signals as a result of thc estimation

17. A camera capable of issuing composition information
accordm ~ to claim 16, further compnsing a warmng device
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that issues a v,arning when a signal indicating poor com-
position has bccn issued from sairl composition quality
estimation circuit.

lg. A method for issuing compositinn infomiation for a

camera, comprirung lhe slaps of:.

detecting information relating to a distribution of view
points ol a photographer within a pholographic liekl,
said view points heing obtained by rletecting, a line of
sight ol the photographer, said view points being points
at which lhe photographer is actually looking,

estimating whether a composition is goorl based upon the
distribution of view points of thc photographer; and

esumaung ihat a composiuon is poor when a degree of
dispersion of. view points of: said photographic iield
does not exceed a specific allowable value

19. A method for issuing compositinn infomiation for a
camera according to claim lg, further comprising a step of
issuin a warning vvhen thc composition is cstimatcd to bc

zo poof.
20. Acamera capable of issuing composiuon information,

comprising.
a view point information detection circuit that detects

information related to a rlistribution of view points of a

photographer v ithin a photographic held, said view
points being obtained by detecting a line of si ht of the
photographer, and issues signals as a result of. the
detection, said view points being points at which the
photographer is actually looking,

io
a composition quality estimation circuit that cstimatcs

whether a dcgrcc of dispersion of view points of thc
photographer iield does not exceed a specific allowable
degree of. dispersion based upon an issued signal from
said view point information detection circuit, and esti-
mates that a composition is poor when the rlegree of
dispersion does not exceed said specific allowable
dcgrec of dispersion and issues signals as a result of thc
estimation, and

a warning device thai issues a warning when a signal
indicating poor composition has been issued from said
cnmposition quality estimation circuit.

21. A method for issuing composition information for a
camera, comprisin thc steps of:

detecting information related to a distnbuuon of view
points of a photographer ivithin a photographic field,
said view points heing obtained by rletecting, a line of
sight of the photographer, said view points heing points
at which thc photographer is actually looking,

o mal ing a deciiuon as to whether a degree of: ihspersion of
view points of the photographer from a specific posi-
tion within said photographic field rloes not exceed a
specific allmvahle degree of dispersinn,

estimating a composition to bc poor when said dcgrcc of
dispersion does not exceed said specilic allowable
degree of. dispersion, aml

issuing a ivarning ivhen the compositinn is estimated to be
pco f.
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