as United States

a2 Reissued Patent
Yoshida et al.

(10) Patent Number:
45) Date of Reissued Patent:

USOORE46834E

US RE46,834 E
*May 8, 2018

(54) IMAGE CAPTURING APPARATUS AND

CONTROL METHOD THEREFOR

(71)  Applicant: CANON KABUSHIKI KAISHA,
Tokyo (JP)

(72)

Inventors: Nobukazu Yoshida, Yokohama (JP);

Akira Kubota, Yokohama (JP)
(73)

")

Assignee: Canon Kabushiki Kaisha, Tokyo (JP)

Notice: ~ This patent is subject to a terminal dis-

claimer.

@
(22)

Appl. No.: 14/808,669

Filed: Jul. 24, 2015

Related U.S. Patent Documents

Reissue of:

(64) Patent No.:
Issued:
Appl. No.:
Filed:

U.S. Applications:

(63) Continuation of application No. 13/938,755, filed on
Jul. 10, 2013, now Pat. No. Re. 45,629, which is an
application for the reissue of Pat. No. 7,983,549.

7,983,549
Jul. 19, 2011
12/182,771

Jul. 30, 2008

(30) Foreign Application Priority Data
Aug. 10, 2007 (JP) weveererirreerecineereeneae 2007-210299
(51) Imt.CL
GO03B 3/10 (2006.01)
HO4N 5/232 (2006.01)
GO03B 13/32 (2006.01)
(52) US. CL
CPC ..o GO03B 3/10 (2013.01); GO3B 13/32

(2013.01); HO4N 5723212 (2013.01); HO4N
5/23219 (2013.01)

(58) Field of Classification Search

CPC ...... GO03B 3/10; GO3B 13/32; HO4N 5/23212;
HO4N 5/23219
(Continued)
(56) References Cited
U.S. PATENT DOCUMENTS
5,227,833 A 7/1993 Ishida et al. ..o 396/92
5,264,889 A 11/1993 Ishida et al. .........c....... 396/50
(Continued)
FOREIGN PATENT DOCUMENTS
EP 1471455 *10/2004 ... HO4AN 5/23212
Jp 04-009932 1/1992
(Continued)

OTHER PUBLICATIONS

The above foreign patent document was cited in the Mar. 31, 2017
Japanese Office Action, which is enclosed without an English
Translation, that issued in Japanese Patent Application No.
2016092800.

Primary Examiner — Kenneth J Whittington
(74) Attorney, Agent, or Firm — Cowan, Liebowitz &
Latman, P.C.

(57) ABSTRACT

Subjects are detected in a captured image and a main subject
is selected from the detected subjects. Focusing areas are set
up that correspond to the detected subjects and focus detec-
tion is performed in the focusing areas that have been set up.
When providing in-focus indication representing focus
detection results, focus detection results associated with the
particular focusing area among the focusing areas that
corresponds to the main subject are displayed in a manner
different from focus detection results associated with those
focusing areas within the depth of field that correspond to
subjects other than the main subject.

15 Claims, 11 Drawing Sheets

\
)
R (2]
S vy R
e N \i__:f{\]
\"’/ \=
/ ".\, vy
{ il
i l
[

AL AF FRAMES WITHIN THE

DEPTH OF FIELD DISPLAYED



US RE46,834 E

Page 2

(58) Field of Classification Search
USPC ........... 348/345, 346, 349, E5.045; 396/121,
396/123, 124
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

5,363,169 A 11/1994 Ishida et al. .................. 396/123
7,417,683 B2* 82008 Hirai 348/350
7,853,140 B2* 12/2010 Sugimoto .......... HO4N 5/23293
396/121

2003/0071908 Al* 4/2003 Sannoh et al. ... 348/345
2003/0076437 Al* 4/2003 Karasaki et al. ... 348/347
2006/0028577 Al* 2/2006 Honjo et al. ................. 348/345
2006/0210264 Al* 9/2006 Saga .............. GO3B 13/30
396/287

2007/0019940 Al*  1/2007 Sasaki ......cccoovnnnene. GO02B 7/28
396/121

2007/0052821 Al*  3/2007

2007/0195171 Al*  8/2007
2007/0263997 Al* 11/2007

2007/0296848 Al* 12/2007
2008/0008361 Al* 1/2008

2008/0024643 Al*  1/2008

2008/0068487 Al*  3/2008

JP
JP
JP
JP

Fukui ..oooooovernnnn HO4N 5/2354
348/234

Xiao et al. ..o 348/207.99
GO3B 13/36

396/123

.................... 348/345

NozaKi ....cooveerna. HO4N 5/232
382/118

Kato ...ccoooeerinine GO6K 9/00255
348/333.01

Morita ...cocovvevrnrnnn. 348/333.05

FOREIGN PATENT DOCUMENTS

05-232371
2003-241067 A
2006-033438 A
2006-229367 A

* cited by examiner

9/1993
8/2003
2/2006
8/2006



US RE46,834 E

Sheet 1 of 11

May 8, 2018

U.S. Patent

00}~ m

00e " TINA Naoran || Inn |[Adoran] | A0S mszO&T@w “

T SO — gL~  JOVdOLS ILYVIOANON||AVIdSIal| WalsAS | L. 1 ¥ 8 . w

! ! NOILVINHOANI ~ 1 ~ 1 ~ & 8 !

m Sm@,momm HOSNIS 1 \1ddns 4amod [~ 08 M

AN ! G/~ NOILO313d - - - HSYH T@# !

_ | NOILISOd |

LA | _[TINN10H1INOD !

! ! TYOILEAA _

! | 2/~ Vigadom v ~__tlddve |

“@ONH | ot LINN T0HLNOO WALSAS TINQ 10EINOD !

[T m e “111 T S ON.\.( LINN 1NdN - A.VV\U @Z:ZOON "

26 ﬁ dOLVH3O ____[TINATIOHINOD m

LINN Y9~ SIHOLMS |oMS Z7~__ ONISN004 !

NOILdAHONT _[LINN TOHINGD !

e - 09| . HOLIMS Ov~|__3HNS0dX3 !

Aﬁm @ 06 Mw AlddNS HMOd 05~ ¢ . [ENTENIES300H |

viL 4t oLt e€ {} efl 3 @ e MW __~0e |

2 2 < 2 ¢ l Mw ININIT3 |

1NN 1IN LINN AJOWINL | ITINNI0HINOD JHNLYD _

SNOLLYOINNIAWOO | |SNOILYDINNIIOO | INOISSIEANO0O30) | AHOTI| | AV1dSIa K™ 1 sy Y~ Sov !

SSITIHIM T4Im INOISSIHANOD JOVNI G “

9Liy | 2y § %} e ?ﬂm |

Y ] HAAGNEMIIA TINN AV1dSIa TINN DNILYHINTD ¢l)coL

[VNNGINV]  [HOLO3NNOO] ¥O+~"Jyondo |82~ zoww [~LWC ONINIL gL OF |
1 'Old



U.S. Patent May 8, 2018 Sheet 2 of 11 US RE46,834 E
START G.
INITIALIZATION —~ S201
v
FILE MANAGEMENT PROCESS [~ S202

o
>

STILL
IMAGE RECORDING
MODE?

YES

5204

S203

NO

STILL IMAGE RECORDING
MODE PROCESS

VIDEO RECORDING MODE?

YES  -$206

VIDEQ RECORDING MODE PROCESS

A

PLAYBACK MODE?
YES ya 5208

PLAYBACK MODE PROCESS

|

A

S209 {

PROCESSES ASSOCIATED

WITH OTHER MODES

|

iy

POWER
SWITCH OFF?

S210

TERMINATION PROCESS

~ 5211

!



U.S. Patent May 8, 2018 Sheet 3 of 11 US RE46,834 E
STILL IMAGE RECORDING
MODE START
%:
IMAGE CAPTURE MODE |
DETERMINATION S301
Y
[ LIVE VIEW DISPLAY I~ 8302
$303
BATTERY OK? NG
STORAGE MEDIA OK? I s304
[ OUTPUT WARNING MESSAGE |
® >y OK I
[ AF FRAME CONFIGURATION |~ S305
$320
S306 ~\ YES ¥ 8311
[[___FACEDETECTION _ [| | | [ FiXED COLORDISPLAY |
S321~_ ¥ I /s312
L[ MAIN FACE SELECTION Ui IMAGING I
oFf So07 I S313
B="=_sW_— [ QUICKREVIEWDISPLAY _|
ON 8322 Y 5314
[T FOCUSDETECTION || || RECORDING |
I S308 S315~ Y. on
| PHOTOMETRY B
v S323 OFF {~
INDICATION OF FOCUS S316
DETECTION RESULTS MINIMUM REVIEW

TIME ELAPSED?

YES 8317

| LIVE VIEW DISPLAY |

S318

ON

OFF
®



U.S. Patent May 8, 2018 Sheet 4 of 11 US RE46,834 E

FIG. 4
¢ FACE DETECTION )
IMAGE DATA%L\CQUISJTION — S401
HORIZOIiTAL BPF ~— S402
VERTICiAL BPF - 5403
PATTERN fwATCHING — 5404
EVE DEiECT!ON — 5405
NON—FAC¢E FILTER - S406
FACE INFORMAT!})N COMPUTATION |__ 5407
AND RECORDING




U.S. Patent May 8, 2018 Sheet 5 of 11 US RE46,834 E

FIG. 5

SAVE TIME AND DATE ~ 3501

'

OPEN SHUTTER ~ 5502

!

INITIATE EXPOSURE ~ 5503

¢ S504
EXPOSURE OVER?

CLOSE SHUTTER ~- 5505

'

WRITE TO MEMORY ~ S506

'

PROCESS IMAGE —~ 5507

Y
TRANSFER DISPLAY IMAGE DATA (~ S508

'




U.S. Patent May 8, 2018 Sheet 6 of 11 US RE46,834 E

FIG. 6

(" MANFACESELECT )

S601
MAIN FACE
} SELECT BUTTON

ON

S602

NUMBER OF
DETECTED FACES

=07 3603

YES NUMBER OF
DETECTED FACES 3606
VES SET NEXT FACE AS MAIN FACE
v S607
. SET MAIN FACE
S604 ~ SELECTION FLAG
SET FACE 1 AS MAIN FACE
S605~ y
SET MAIN FACE
SELECTION FLAG

S608

} ¥

MAIN FACE
DESELECT BUTTON

OFF

RELEASE MAIN FACE — 8609

SELECTION FLAG
S610~ Y
WAIN FACE OFF
SELECTION FLAG I sei
o AUTOMATICALLY

DETERMINE MAIN FACE
|

it}

Y

( RETURN )




U.S. Patent May 8, 2018

Sheet 7 of 11

FIG. 7

(" FOCUSDETECTION )

S701

AF FRAME SETTING NO

= FACE PRIORITY?

v 5702

YES 5708

ASSOCIATE FACIAL AREAS

FOCUS DETECTION PROCESS
CORRESPONDING TO
AF FRAME SETTING

WITH FOCUSING AREAS
v ~5704

FOCUS DETECTION IN
ESTABLISHED FOCUSING AREAS

MAIN FOCUSING

NO

i

US RE46,834 E

AREA IN FOCUS?

~S706

DESIGNATE FOCUSING AREAS
WITHIN THE DEPTH OF FIELD
OF THE MAIN FOCUSING AREA
AMONG THOSE ASSOCIATED
WITH FACIAL AREAS
AS IN FOCUS FRAMES

I 8707

MOVE FOCUSING LENS
TOIN FOCUS POSITION

[

, ~S708

NO IN FOCUS FRAME

' -S709

MOVE FOCUSING LENS
TO FIXED POINT




US RE46,834 E

Sheet 8 of 11

May 8, 2018

U.S. Patent

A

(1314 40 H1d3d 3HL
NIHLIM S3NVYHd 4Y
71 "0 NOILVOION

SNO04-NI JAINCHd

AY1dSIO
JNvH ON

ATNO 30V4 NIV STNVHA 30V
HO4 NOLLYOIONI TV HO4 NOILYOIONI
SNO04-NI 3AINOHd SND0=-NI 3AIAOHd
— ~
Jovanvweod| | HH8S [ avidsia 808S
NOLLYDION INVEION | |gas
- SINVEI Y04 | $n004-0-1n0 c
3qIN0ud
SNOONI 3AIAOHd | 3 008S o
~ 1083
Sveaavaod|| 78S OFES
SNO0IIOINO i -0iss oV
JQINOYd SaA NO zO;omww% 30v4
S
GL8S a08s q
ZALIOIEd
< 30V4 =ONILI3S
JAVE Y
5083

\-£08S
SAA

S1INS3Y NOLLO313a
SN0 40 NOILYOIAN!




U.S. Patent May 8, 2018

Y
L«
Z
N
®
e

DEPTH OF FIELD DISPLAYED

FIG. 9A

| );
i l

ALL FACE FRAMES WITHIN
DEPTH OF FIELD DISPLAYED

FIG. 9C

JA L
OUT-OF-FOCUS INDICATION
FOR MAIN FACE

FIG. 9E
7

12

J

A
,———Bf e &JJ . -.\l, ‘/ N
i | el N d
J /— \\ //

]

N

|
|

1S Y
=/

|

OUT-OF-FOCUS INDICATION FOR

AF FRAME (SINGLE FRAME)

FIG. 9G

Sheet 9 of 11

US RE46,834 E

!/ \.\ e

|

1l

NO FRAME I3 DISPLAYED

FIG. 9B

124

- N o
O
/ |

IN-FOCUS INDICATION _
FOR MAIN FACE

FIG. 9D

126
0G0
/ i 1 \.(U.\\;/ \:(.(’. :‘\)

=

[

IN-FOCUS INDICATION
FOR AF FRAME (SINGLE FRAME)

FIG. 9F

1%8 124 128
] ‘\‘;

FOR MAIN FACE

FIG. 9H



U.S. Patent May 8, 2018

121 120 12
)N )

/
i
] P
| \‘ rwf”ﬂ%s / ;g:w\“\v\
pNd 1“\\‘.'1’%" g/\ eﬁxzk
,"“‘t‘ -\ "L‘\’- 'o}/ki/ﬁ\

AUTOMATIC LIVE
VIEW OF FACES

FI1G. 10A

Sheet 10 of 11 US RE46,834 E

120
A
4
}

P Ji

BTGy

. \j \,:/il ‘g(""‘\ \\_}
fr”“t'*<" B TS S e

) N )

I s Y

| ““}”\

o

LIVE VIEW DISPLAY OF
DESIGNATED FACE

FI1G. 10B




US RE46,834 E

Sheet 11 of 11

May 8, 2018

U.S. Patent

SANVHS 4V
404 NOILYOIONI
SNO04-40-LNO 3AIACHd

A

JAvH4 JOV4/ENYHS
4V NIYIN HOd NOILLYOIONI
SNO04-40-1N0 30IA0Hd

goLis” 4
AINO INVHS 30V4ANYHA
4v NIVIA HO4 NOILYDIQNI
SNO04-NI 3AINOH

AR

SAWVHL 4V
HO4 NOLLYDIANI
SNOO04-NI JAIACHd

L 'O 14

N LLLLS

¢0L1IS

~80LIS

1314 40 H1d3d NIHLIM
SANVH4 30V4/S3NVHL 4V TV HO4
NOILYOIANI SNO04-N1 AIAOHd

AV1dSId INVHS ON

N G0LLS

S3A

90L1S”

¢ALIHOlEd 30vd =
ONILIZS JAVYS dY

ON

c0LLS

¢S103raNns
SNOOA-NITIV=

ONILL3S NOILVYOIAN

SNOO4-NI

ON

¢dviv=
ONILIES JAVHS 4V

SNO04 40 NOILYJIANI

S17NS34 NOILO3 13 U




US RE46,834 E

1
IMAGE CAPTURING APPARATUS AND
CONTROL METHOD THEREFOR

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE 1O RELATED
APPLICATIONS

More than one reissue application has been filed for U.S.
Pat. No. 7,983,549. This other application is U.S. patent
application Ser. No. 13/938,755 filed Jul. 10, 2013, now U.S.
Pat. No. RE 45,629. This application is a continuation
reissue application of U.S. patent application Ser. No.
13/938,755, filed Jul. 10, 2013, now U.S. Pat. No. RE
45,629, which is a reissue application of U.S. Pat. No.
7,983,549, the entire disclosures of which are hereby incor-
porated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image capturing appa-
ratus, as well as to a control method therefor, and, in
particular, relates to a technology for displaying the results
of subject focus detection.

2. Description of the Related Art

Conventionally, image capturing apparatuses, particularly
image capturing apparatuses possessing an automatic focus-
ing (auto-focus) feature, provide indication (in-focus indi-
cation) used for indicating in-focus subjects to the user.

Japanese Patent Laid-Open No. H04-9932 disclosed a
technology for detecting whether subjects in multiple range-
finding frames are respectively within the depth of field and
for providing indication in locations corresponding to the
range-finding frames of the subjects present within the depth
of field.

Moreover, Japanese Patent Laid-Open No. H05-232371
disclosed an image capturing apparatus displaying range-
finding frames considered to be within the depth of field in
which a focus level threshold value is varied that is used to
determine whether an item is within the depth of field
depending on the focal length of the image capturing optical
system.

Although the conventional technology does indeed make
it easier to identify subjects within the depth of field, if more
indication is provided to indicate subjects within the depth
of field, the screen may become cluttered.

For instance, consider a situation, in which a user takes
pictures using an image capturing apparatus permitting main
subject selection and there are multiple subjects present at
practically the same distance as a selected main subject. In
such a case, identification of the main subject would be
difficult and usability would suffer if indication were pro-
vided that all the subjects are within the depth of field.

SUMMARY OF THE INVENTION

The present invention provides, in one embodiment
thereof, convenient indication of focus detection results in
an image capturing apparatus capable of selecting a main
subject.
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2

According to an aspect of the present invention, there is
provided an image capturing apparatus comprises: a detect-
ing unit adapted to detect subjects in a captured image; a
selecting unit adapted to select a main subject from among
the subjects detected by the detecting unit; a setting unit
adapted to set up focusing areas corresponding to the
subjects detected by the detecting unit; a focusing control
unit adapted to perform focus detection in the focusing areas
set up by the setting unit; and a display control unit adapted
to display indications representing the results of focus
detection performed by the focusing control unit; wherein
the display control unit displays the indications associated
with a focusing area that corresponds to the main subject and
a focusing area within the depth of field that corresponds to
a subject other than the main subject in a different manner.

According to another aspect of the present invention,
there is provided a control method for an image capturing
apparatus comprises: detecting step of detecting subjects in
a captured image; selecting step of selecting a main subject
from among the subjects detected in the detection step;
setting step of setting up focusing areas corresponding to the
subjects detected in the detection step; focusing control step
of performing focus detection in the focusing areas set up in
the setting step; and display control step of displaying
indications that represent the results of focus detection in the
focusing control step; wherein the display control step
displays the indications associated with a focusing area that
corresponds to the main subject and a focusing area within
the depth of field that corresponds to a subject other than the
main subject in a different manner.

Further features of the present invention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating an exemplary
configuration of a digital camera 100, which is as an
example of an image capturing apparatus used in a first
embodiment of the present invention.

FIG. 2 is a flow chart explaining the general operation of
the digital camera 100 according to the first embodiment of
the present invention.

FIG. 3 is a flow chart illustrating an example of a still
image recording mode process performed by the digital
camera 100 according to the first embodiment of the present
invention.

FIG. 4 is a flow chart illustrating an example of the still
image recording mode process performed by the digital
camera 100 according to the first embodiment of the present
invention.

FIG. 5 is a flow chart illustrating an example of an
imaging process performed by the digital camera 100
according to the first embodiment of the present invention.

FIG. 6 is a flow chart illustrating an example of a main
face selection process performed by the digital camera 100
according to the first embodiment of the present invention.

FIG. 7 is a flow chart illustrating an example of a focus
detection process performed by the digital camera 100
according to the first embodiment of the present invention.

FIG. 8 is a flow chart illustrating an example of a focus
detection result display process performed by the digital
camera 100 according to the first embodiment of the present
invention.
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FIG. 9A through FIG. 9H are diagrams illustrating an
example of in-focus indication provided by the digital
camera 100 according to an embodiment of the present
invention.

FIG. 10A and FIG. 10B are diagrams illustrating an
example of live view displays provided by the digital camera
100 according to the first embodiment of the present inven-
tion.

FIG. 11 is a flow chart illustrating an example of a focus
detection result display performed by the digital camera 100
according to the second embodiment of the present inven-
tion.

DESCRIPTION OF THE EMBODIMENTS

Preferred embodiments of the present invention will now
be described in detail in accordance with the accompanying
drawings.

Embodiment 1
Configuration of Digital Camera 100

FIG. 1 is a block diagram illustrating an exemplary
configuration of a digital camera 100, which is an example
of an image capturing apparatus used in a first embodiment
of the present invention. However, the image capturing
apparatus used in the present embodiment is not limited to
a digital camera and may be an apparatus that operates as a
digital camera. Examples of apparatuses operating as digital
cameras include, for instance, digital video cameras, mobile
phones equipped with digital cameras, personal computers
equipped with digital cameras, etc.

Here, 10 is a lens unit, 12 a shutter provided with a
variable aperture feature, 14 an image capture element
converting optical images into electrical signals, and 16 an
A/D converter digitizing analog image signals obtained from
the image capture element 14 and converting them into
image data. It should be noted that a CCD image sensor or
a CMOS image sensor, etc., can be used as the image capture
element 14.

A timing generating unit 18, which supplies clock signals
and control signals to the image capture element 14, to an
A/D converter 16, and to a D/A converter 26, is controlled
by a memory control unit 22 and a system control unit 50.

An image processing unit 20 performs a prescribed pixel
interpolation process or color conversion process on image
data obtained from the A/D converter 16 or image data
obtained from the memory control unit 22.

Moreover, in the image processing unit 20, prescribed
arithmetic operations are performed using the captured
image data. Then, based on the obtained arithmetic opera-
tion results, the system control unit 50 controls an exposure
control unit 40 and a focusing control unit 42 to implement
features such as TTL (through-the-lens) type AF (auto-
focusing), AE (automatic exposure), and EF (flash pre-
emission).

Moreover, in the image processing unit 20, prescribed
arithmetic operations are performed using the captured
image data and a TTL-type AWB (automatic white balance)
process is performed based on the obtained arithmetic
operation results.

The memory control unit 22 controls the A/D converter
16, timing-generating unit 18, image processing unit 20,
image display memory 24, D/A converter 26, memory 30,
and compression/decompression unit 32.

10

15

20

25

30

35

40

45

50

55

60

65

4

The output data of the A/D converter 16 is written to the
image display memory 24 or memory 30 via the image
processing unit 20 and memory control unit 22, or alterna-
tively, the output data of the A/D converter 16 is written to
memory directly via the memory control unit 22.

The display image data written to the image display
memory 24 is displayed via the D/A converter 26 on an
image display unit 28, such as an LCD, an organic elec-
troluminescent display, etc. Consecutive display of the cap-
tured image data on the image display unit 28 permits
implementation of an electronic viewfinder (EVF) feature.

Moreover, the image display unit 28 can freely turn the
display on and off based on instructions from the system
control unit 50, and the power consumption of the digital
camera 100 can be greatly reduced when the display is
turned off.

The memory 30, which is a storage device storing cap-
tured still images and video images, is provided with suffi-
cient storage space for storing a prescribed number of still
images or video images of a prescribed duration. This allows
for high-speed writing of large quantities of images to the
memory 30 even during panoramic imaging and burst imag-
ing involving continuous capture of multiple still images.

Moreover, the memory 30 can also be used as a work-
space for the system control unit 50.

The compression/decompression unit 32 reads the image
data stored in the memory 30, compresses the image data in
accordance with a prescribed image compression method
and writes the compressed image data to the memory 30.
Moreover, the compression/decompression unit 32 can also
read the compressed image data from the memory 30,
decompress the image data, and write the decompressed
image data to the memory 30. It should be noted that the
image compression methods specified in the JPEG, JPEG
2000, etc. or image compression methods utilizing adaptive
discrete cosine transforms (ADCT), wavelet transforms, etc.
can be used as the prescribed image compression method.

If necessary, the encryption/decryption unit 34 carries out
an encryption process on the image data obtained by imag-
ing and stored in a predetermined area of the memory 30.
The encryption/decryption unit 34 carries out a decryption
process when playing back/displaying the encrypted image
data stored in the predetermined area of the memory 30.

Along with controlling the shutter 12 provided with a
variable aperture feature, the exposure control unit 40 also
has a flash light output adjustment feature, which is imple-
mented in co-operation with the flash 48.

The focusing control unit 42 controls the focusing of the
lens unit 10. A zooming control unit 44 controls the zooming
of the lens unit 10. A barrier control unit 46 controls the
operation of a barrier 102, which is used to protect the lens
unit 10.

The flash 48 serves as a supplemental light source during
photography and also has a light output adjustment feature.
Moreover, it also has a feature for projecting supplemental
AF light.

The exposure control unit 40 and focusing control unit 42
are controlled using the TTL method, with the system
control unit 50 exercising control over the exposure control
unit 40 and focusing control unit 42 based on the results of
the arithmetic operations performed by the image processing
unit 20 on the captured image data.

The system control unit 50 is, for instance, a CPU, which
controls the entire digital camera 100 by executing software
stored in a system memory 52. The system memory 52 stores
constants, variables, software, etc. used in the operation of
the system control unit 50.
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The display unit 54, which is made up of a combination
of output devices such as, for instance, LCDs, LEDs,
speakers, etc., outputs the operational status and messages,
etc., using characters, images, sounds, and the like in
response to program execution in the system control unit 50.
A single or multiple display units 54 are provided in a
readily viewable location or locations in the vicinity of an
operator input unit 70 in the digital camera 100. Moreover,
some of the display units 54 are located within the optical
viewfinder 104.

The contents of the display provided by the display units
54 include, for instance, the insertion/removal status of the
memory card 200, the operational status of the communi-
cations interface, the status of connections to external com-
puters, etc. The contents are partly displayed in the optical
viewfinder 104.

Also, some contents in the display of the display unit 54
are displayed using lamps including, for instance, self-timer
notification lamps, etc. Self-timer notification lamps may be
used in combination with the supplemental AF light.

The nonvolatile memory 56, which is an electrically
erasable/recordable memory, may utilize an EEPROM, etc.
The nonvolatile memory 56 stores the various settings and
default values used by the digital camera 100.

The mode dial 72, first shutter switch (SW1) 62, second
shutter switch (SW2) 64, power supply switch 60, and
operator input unit 70 are operator input members used for
issuing instructions concerning starting and stopping pre-
scribed operations to the system control unit 50. These
operator input members are made up of buttons, switches,
dials, touch panels, line-of-sight detection devices, speech
recognition devices, or combinations thereof.

Here, specific explanations will be provided regarding the
operator input members.

The mode dial 72 is a switch used for switching to and
configuring various functional modes, such as, for instance,
the still image recording mode (automatic imaging mode,
programmed imaging mode, and panoramic imaging mode),
video recording mode, playback mode, multi-screen play-
back/erasure mode, PC connection mode, etc.

The first shutter switch (SW1) 62 is turned on by a first
stroke (for instance, a semi-depression) applied to a shutter
button (not shown) provided in the digital camera 100.
When the first shutter switch (SW1) 62 is turned on, an AF
(auto-focusing) process, an AE (automatic exposure) pro-
cess, an AWB (automatic white balance) process, and an EF
process are initiated.

The second shutter switch (SW2) 64 is turned on by a
second stroke (for instance, a full depression) applied to the
shutter button provided in the digital camera 100, which
provides an instruction to initiate a series of processing steps
comprising an exposure process, a development process, and
arecording process. First of all, during the exposure process,
a signal read from the image capture element 14 is written
as image data to the memory 30 via the A/D converter 16 and
memory control unit 22. In addition, a development process
is performed using the arithmetic operations carried out by
the image processing unit 20 and memory control unit 22. In
addition, the image data is read from the memory 30,
compression is performed in the compression/decompres-
sion unit 32 and a recording process is effected, during
which the image data is written to the memory card 200.

The power supply switch 60 is a switch used for turning
the power supply of the digital camera 100 on and off.

The operator input unit 70 is a user interface equipped
with switches, buttons, rotary dial switches, touch panels,
and other operator input members. A main face select button,
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as well as a main face deselect button, which will be
described below, are included in the operator input unit 70.
The image recording modes, compression ratio, and image
quality etc. of the captured images can be selected with the
help of the operator input unit 70. The image recording
modes include a JPEG mode and a RAW mode. The JPEG
mode is an image recording mode, in which a captured
image is compressed using the JPEG compression scheme
and saved on the memory card 200, etc. The RAW mode is
an image recording mode, in which digital data obtained by
digitizing a signal obtained from the image capture element
14 is saved on the memory card 200, etc., without compres-
sion or after compression based on a lossless compression
scheme. It should be noted that in the JPEG mode the
compression ratio and image quality can be selected with the
help of the operator input unit 70.

The vertical position detection sensor 75 is a sensor that
detects whether the orientation of the digital camera 100 is
vertical or horizontal.

A power supply control unit 80, which is made up of a
battery detection circuit, a DC-DC converter, and a switch-
ing circuit used for switching the blocks to be energized,
detects the presence/absence of an installed battery, the type
of the battery, as well as its remaining battery capacity.
Moreover, based on the detection results and instructions
from the system control unit 50, the power supply control
unit 80 controls the DC-DC converter and supplies the
necessary voltage to the memory card 200 and other com-
ponents for a requisite period of time.

The power supply 86, which is made up of an alkali
battery, a lithium battery or another primary battery, a NiCd
battery, a NiMH battery, a Li battery, or another secondary
battery, or an AC adaptor, is connected to the digital camera
100 using connectors 82 and 84.

The memory card 200 is a removable storage medium. An
SD memory card, a CompactFlash™ card, a removable hard
disk drive (HDD), etc., can be used as the memory card 200.
The memory card 200 has a memory 202, a camera interface
204, and a connector 206. The memory 202 is a randomly
accessible nonvolatile memory. The camera interface 204 is
capable of communicating with the card interface 90 of the
digital camera 100. The connector 206 can be connected to
the connector 92 of the camera. It should be noted that
insertion and removal of the memory card 200 is detected by
a card detection unit (not shown) incorporated into the
digital camera 100.

The barrier 102 covers the image capture unit of the
digital camera 100, which includes the lens unit 10, in order
to prevent the image capture unit from being contaminated
or damaged.

The optical viewfinder 104 is, for instance, a TTL view-
finder, which uses prisms or mirrors to form images from a
luminous flux passing through the lens unit 10. The optical
viewfinder 104 enables imaging without using the electronic
viewfinder function of the image display unit 28. Moreover,
as described above, some of the features of the display unit
54, such as in-focus indication, hand tremor warning mes-
sages, flash charge indication, shutter speed indication,
aperture value indication, exposure compensation indica-
tion, etc., are implemented in the optical viewfinder 104.

A wire communications unit 110 effects communications
using RS232C, USB, IEEE1394, P1284, SCSI, modems,
LANS, etc. The connector 112 is a connector for connecting
a cable during communications between the digital camera
100 and external devices via the wire communications unit
110.
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A wireless communications unit 114 effects communica-
tions based on IEEE802.11a/b/g and other wireless LAN
communications, Bluetooth, IrDA, etc. An antenna 116 is
used during communications between the digital camera 100
and external devices via the wireless communications unit
114.

When wireless communications with external devices
(not shown) are conducted through the wireless communi-
cations unit 114 and antenna 116, the ID information storage
unit 118 stores identification information of various types
used for authentication prior to the communications. The ID
information storage unit 118 is, for instance, a rewritable
nonvolatile memory.

(General Operation)

FIG. 2 is a flow chart explaining the general operation of
the digital camera 100 according to a first embodiment of the
present invention.

When the power supply is switched on by operating the
power supply switch 60, in S201, the system control unit 50
initializes flags, control variables, etc. A main face selection
flag is released during initialization. Subsequently, in S202,
the system control unit 50 initiates a management process on
files saved on the memory card 200.

Next, in S203, S205, and S207, the system control unit 50
determines the position, in which the mode dial 72 is set. If
it is set to the still image recording mode, the process
advances from S203 to S204, and a still image recording
mode process is executed. The still image recording mode
process of S204 is described in detail below with reference
to FIG. 3. If the mode dial 72 is set to the video recording
mode, the process advances to S206 via S203 and S205, and
a video recording mode process is executed. Furthermore, if
the mode dial 72 is set to the playback mode, the process
advances to S208 via S203, S205, and S207 to execute a
playback mode process.

Moreover, when it is set to other modes, the process
advances to S209, and the system control unit 50 carries out
the process associated with the selected mode. The other
modes include, for instance, a transmission mode process,
during which files stored on the memory card 200 are
transmitted, and a reception mode process, during which
files are received from external devices and stored on the
memory card 200.

After executing the process corresponding to the mode set
up using the mode dial 72 in S204, S206, S208, and S209,
the process advances to S210. In S210, the system control
unit 50 determines the position, in which the power switch
60 is set. If the power switch 60 is set to the “power-on”
position, the process directed back to S203. On the other
hand, if the power switch 60 is set to the “power-off”
position, the process advances from S210 to S211 and the
system control unit 50 carries out a termination process.

Examples of processing included in the termination pro-
cess are as follows. Namely, this may involve changing the
display on the image display unit 28 to an end-state, closing
the barrier 102 to protect the lens unit 10, saving the
configured modes, setup values, and parameters, including
control variables and flags, etc., in the nonvolatile memory
56, and cutting off power to units that do not require power
supply. When the termination process of S211 is over, the
system control unit 50 controls the power supply control unit
80 so as to cause the power supply to switch to an “off” state.

(Still Image Recording Mode)

FIG. 3 is a flow chart illustrating an example of the still
image recording mode process performed in S204 of FIG. 2.

It should be noted that the still image recording mode
process illustrated in FIG. 3 is assumed to cease when the
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mode is switched to a different mode using the mode dial 72
or when the power switch 60 is set to “off”.

If the still image recording mode is initiated, the system
control unit 50 determines the image capture mode in S301.
The determination of the image capture mode is performed
by (1) acquiring the image capture mode that existed at the
time when the previous still image recording mode ended
from the nonvolatile memory 56 and storing it in the system
memory 52, or (2) storing a configured and entered image
capture mode in the system memory 52 when the user
configures and enters an image capture mode by manipu-
lating the user input unit 70.

As used herein, the term “image capture mode” refers to
modes implemented as combinations of shutter speeds,
aperture values, strobe firing status, and sensitivity settings
suitable for particular imaging scenes, etc. The digital cam-
era 100 of the present embodiment is assumed to have, for
instance, the following image capture modes.

Auto-mode: A mode, in which various parameters of the
camera are determined automatically by the software built
into the digital camera 100 based on measured exposure
values.

Manual Mode: A mode, in which the user can freely
change the various parameters of the camera.

“Scene Mode™: A combination of a shutter speed, an
aperture value, a strobe firing status, a sensitivity setting,
etc., suitable for a particular imaging scene is configured
automatically.

Furthermore, the following modes are assumed to be
included in the scene mode.

Portrait Mode: A mode specifically adapted to taking
pictures of people, in which images of people are empha-
sized by blurring the background.

Night Scene Mode: A mode specifically adapted to night
scenery, in which the light of the strobe is directed at a
person and the background is recorded using a slow shutter
speed.

Landscape Mode: A mode specifically adapted to wide-
open landscape scenery.

Night & Snap Mode: A mode suitable for taking beautiful
pictures of people and night scenery without a tripod.

Kids & Pets Mode: A mode, in which pictures of restless
children and pets can be taken without missing good picture-
taking opportunities.

Spring & Fall Foliage Mode: A mode adapted to taking
pictures of leaves and trees with fresh green and other
foliage in vibrant colors.

Party Mode: A mode, in which pictures of subjects are
taken in authentic colors under fluorescent and incandescent
light sources while suppressing hand tremors.

Snow Mode: A mode, in which pictures of people are
taken against a snow-covered background without darken-
ing or bluish tints.

Beach Mode: A mode, in which pictures of people etc. can
be taken without darkening on a sand beach or sea surface
under intense sunlight reflection conditions.

Fireworks mode: A mode used for taking brilliant pictures
of aerial fireworks using the most appropriate exposures.

Aquarium mode: A mode, in which the most suitable
sensitivity, white balance, and colors are used for taking
pictures of fish, etc., in indoor aquarium tanks.

Underwater Mode: A mode, in which the most appropriate
white balance is configured for underwater photography and
pictures are taken in blue tint-free colors.

In S302, upon determination of the image capture mode
in S301, the system control unit 50 starts a live view display,
during which image data from the image capture element 14
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is successively displayed on the image display unit 28. As a
result, the image display unit 28 operates as an EVFE.

Subsequently, in Step S303, the system control unit 50
uses the power supply control unit 80 to determine whether
the residual capacity provided by the batteries, etc., as well
as the presence/absence and residual capacity of the memory
card 200, will present problems for the operation of the
digital camera 100. If there is going to be a problem, in
S304, the system control unit 50 uses the image display unit
28 to output a prescribed warning message using images and
sounds and then directs the process back to step S301.

If there won’t be any problems associated with the status
of the memory card 200, in S305, the system control unit 50
configures AF (auto-focus) frames (focusing areas) as
needed. In the present embodiment, the AF frames can be
configured by the user in an arbitrary fashion by manipu-
lating the operator input members used for configuring AF
frame settings included in the operator input unit 70 and a
menu screen (not shown) displayed on the image display
unit 28 by pushing menu buttons included in the operator
input unit 70.

The AF frame setting options of the digital camera 100 of
the present embodiment are assumed to include: “Center”,
whereby a single frame in the center is used as the AF area;
“Active”, whereby the user can move an AF area to any
arbitrary position using the operator input members included
in the operator input unit 70; “AiAF”, whereby nine AF area
frames are configured and a focusing operation is performed
therein; and “Face Priority”, whereby AF areas is set up
depending on the detected face position.

The system control unit 50 determines whether the AF
frame setting is “Face Priority” (S320) and advances to S307
if it is not “Face Priority”. If the AF frame setting is “Face
Priority”, it advances to S306.

In S306, the system control unit 50 performs a face
detection process to detect presence of subjects, for instance,
human faces (facial areas) in an image displayed on the live
view display. The face detection process, which is an
example of a subject detection process, will be described in
detail below with reference to FIG. 4. When facial areas are
detected during the face detection process, the system con-
trol unit 50 stores the coordinates of the locations and sizes
(width, height) of the detected facial areas, the number of the
detected areas, the coefficients of reliability, etc., in the
system memory 52 as “face information”. If no facial areas
are detected during the face detection process, the face
information in the system memory 52 is set to “0”. The
process advances to S321 when the face detection process
(S306) ends.

In S321, the system control unit 50 checks the face
information, which is an example of the subject information
stored in the system memory 52, and selects a main facial
area, which is an example of the main subject, from among
the detected facial areas. The main face selection process
(S321) will be described below with reference to FIG. 6.

The main face selection of S321 may rely on user input.
In the present embodiment, when a main face is specified
based on user input, the system control unit 50 sets a main
face selection flag.

An example of the live view display provided on the
image display unit 28 is illustrated in FIG. 10.

FIG. 10A shows an example of the display provided if no
main face selection flag has been set, that is, if the image
capturing apparatus has determined the main face automati-
cally, and FIG. 10B shows an example of the display
provided when a main face selection flag has been set.
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In FIG. 10A, a white face frame 120, which indicates the
facial area of the main subject, is displayed along with gray
face frames 121 in the facial areas of the other subjects
(subjects other than the main subject). It should be noted
that, in the present embodiment, the number of face frames
displayed in the live view display is limited to 3 due to
display processing load and display rate-related consider-
ations. On the other hand, only the user-selected main
subject has a white face frame 120 displayed in FIG. 10B.

Subsequently, in S307, the system control unit 50 deter-
mines whether or not the first shutter switch SW1 62 is on.
If the first shutter switch SW1 62 is off, the process goes
back to S305, and the process of S305 and S306 is repeated.

On the other hand, if the first shutter switch SW1 62 is on,
in S322, the system control unit 50 controls the focusing
control unit 42 to perform a focus detection process, focuses
the lens unit 10 onto the subject, and advances to S308. The
focus detection process will be described below with refer-
ence to FIG. 7.

In S308, the system control unit 50 determines an aperture
value and shutter time (shutter speed) by performing a
photometric process. It should be noted that, if necessary, the
flash is also configured during the photometric process. At
such time, if faces (facial areas) have been detected in S306,
photometry may be performed in the detected faces.

Next, in S323, the system control unit 50 uses the image
display unit 28 to provide indication representing the results
of focus detection in S322. The display process will be
described in detail below with reference to FIG. 8.

Next, the on/off status of the first shutter switch SW1 62
and second shutter switch SW2 64 is determined in S309,
S310. The process advances from S309 to S311 when the
second shutter switch SW2 64 is on while the first shutter
switch SW1 62 is on. When the first shutter switch SW1 62
is off (when the first shutter switch SW1 62 is released while
the second shutter switch SW2 64 not on), the process goes
from S310 back to S305. Moreover, while the first shutter
switch SW1 62 is on and the second shutter switch SW2 64
is off, the process of S309 and S310 is repeated.

When the second shutter switch SW2 64 is turned on, in
S311, the system control unit 50 switches the display state
of the image display unit 28 from the live view display to a
fixed color display state. Then, in S312, the system control
unit 50 controls each unit to execute an imaging process,
which includes an exposure process and a development
process. It should be noted that, during the exposure process,
image data obtained through the A/D converter 16 or data
from the A/D converter 16 is written directly to the memory
30. Moreover, during the development process, the system
control unit 50 controls the image processing unit 20, and,
if necessary, reads out the image data written to the memory
30 and performs various types of processing. Below, the
imaging process will be described in detail with reference to
FIG. 5.

Next, in Step S313, the system control unit 50 carries out
a quick review of the image data obtained during the
imaging process on the image display unit 28. The term
“quick review process” refers to processing performed to
display image data on the image display unit 28 for a
predetermined time (review time) prior to saving it on the
memory card 200 after photographing subjects for the
purpose of validating the captured images.

After the quick review display, in S314, the system
control unit 50 executes a recording process, whereby the
image data obtained in the imaging process is written to the
memory card 200 as image files.
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When the recording process of S314 ends, in S315, the
system control unit 50 determines the on/off status of the
second shutter switch SW2 64. If the second shutter switch
SW2 64 is on, the determination of S315 is repeated while
waiting for the second shutter switch SW2 64 to be turned
off. The quick review display continues while the second
shutter switch SW2 64 is on. In other words, the quick
review display on the image display unit 28 is continued
until the second shutter switch SW2 64 is turned off when
the recording process of S414 terminates. Using such a
configuration allows the user to carefully check the captured
image data presented on the quick review display by keeping
the shutter button fully depressed.

The second shutter switch SW2 64 is turned off and the
process advances from S315 to S316 when the fully
depressed state is released by removing the hand etc. from
the shutter button after the user takes a picture by fully
depressing the shutter button. In S316, the system control
unit 50 determines whether the predetermined minimum
display time (minimum review time) of the quick review
display has elapsed. If the minimum review time has
elapsed, the system control unit 50 advances the process to
S317, and if it has not elapsed, waits for the minimum
review time to elapse.

In S317, the system control unit 50 switches the display
state of the image display unit 28 from the quick review
display back to the live view display. As a result of this
process, after checking the captured image data using the
quick review display, the display state of the image display
unit 28 automatically switches back to the live view display,
which successively displays image data from the image
capture element 14 for subsequent image capture.

Then, in S318, the system control unit 50 determines the
ON/OFF status of the first shutter switch SW1 62 and directs
the process back to S309 if the first shutter switch SW1 62
is on, or back to S305 if it is off. That is to say, the system
control unit 50 prepares for the capture of the next image if
the semi-depressed state of the shutter button continues (the
first shutter switch SW1 62 is on) (S309). On the other hand,
the system control unit 50 ends the series of imaging
operations and returns to the image capture standby state if
the shutter button is released (the first shutter switch SW1 62
is off) (S305).

(Face Detection Process)

Next, an example of the face detection process performed
in S306 of FIG. 3 will be explained with reference to the
flow chart illustrated in FIG. 4. As explained above, the face
detection process is an example of a subject detection
process, and subject detection may be performed by other
methods.

In S401, the system control unit 50 sends image data
associated with face detection targets from the memory 30
to the image processing unit 20. In S402, the image pro-
cessing unit 20 applies a horizontal band-pass filter to the
image data under the control of the system control unit 50.
Moreover, in S403, under the control of the system control
unit 50, the image processing unit 20 applies a vertical
band-pass filter to the image data processed in S402. The
horizontal and vertical band-pass filtering detects edge com-
ponents in the image data.

Subsequently, in S404, the system control unit 50 per-
forms pattern matching on the detected edge components
and extracts groups of eye, nose, mouth, and ear candidates.
Then, in S405, the system control unit 50 performs an eye
detection process, whereby a couple of candidates satisfying
preset conditions (for instance, the distance between, or the
orientation, etc. of two eyes) from the eye candidate group
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extracted in S404 are determined to be an eye pair. The
system control unit 50 then removes candidates that do not
form eye pairs and narrows down the eye candidate group.

Then, in S406, the system control unit 50 associates the
eye candidate group that was narrowed down in S405 with
other face-forming parts (nose, mouth, ears) corresponding
thereto and applies a preset non-face condition filter, thereby
detecting faces (facial areas). In S407, the system control
unit 50 computes face information (the coordinates of the
location and size (width, height) of the facial areas, the
number of the detected areas, the coefficients of reliability,
etc.) for the facial areas detected in S406, stores it in the
system memory 52, and terminates the process.

Using the image data displayed on the live view display
as described above permits extraction of characteristic quan-
tities from the image data and detection of subject informa-
tion. In the present embodiment, face information was used
as an example of the subject information. However, the
subject information that can be acquired from images dis-
played on the live view display additionally includes red-eye
information and various other types of information.

(Imaging Process)

FIG. 5 is a flow chart illustrating an example of the
imaging process performed in S312 of FIG. 3.

In S501, at the start of imaging, the system control unit 50
acquires the time and date from, for instance, a built-in
system timer (not shown) and stores them in the system
memory 52. Subsequently, in S502, the shutter 12, which
has a variable aperture feature, is opened in accordance with
an aperture value based on the photometric data stored in the
system memory 52. This initiates exposure (S503).

In S504, the system control unit 50 waits for the photo-
metric data-based exposure time to elapse. In S505, when
the final moment of the exposure time is reached, the system
control unit 50 closes the shutter 12. Then, in S506, an
electric charge signal is read from the image capture element
14 and image data is written to the memory 30 via the A/D
converter 16 and memory control unit 22, or directly from
the A/D converter 16. The steps S501~S506 correspond to
the exposure process.

Subsequently, in S507, the system control unit 50 per-
forms image processing on the image data written to the
memory 30 using the image processing unit 20 and com-
pression/decompression unit 32 as needed. The image pro-
cessing includes, for instance, a white balance process
performed by the image processing unit 20 and a compres-
sion process performed by the compression/decompression
unit 32. Image data that has undergone image processing is
written to the memory 30.

Then, in S508, the system control unit 50 reads the image
data from the memory 30, decompresses it using the com-
pression/decompression unit 32, and resizes it for display on
the image display unit 28. Then, in order to display the
resized image data on the image display unit 28, it is
transferred to the D/A converter 26. When this series of
processing steps is over, the imaging process terminates.

(Main Face Selection Process)

FIG. 6 is a flow chart illustrating an example of the main
face selection process performed in S321 of FIG. 3. As
explained above, the main face selection process is an
example of a main subject selection process, and main
subject selection may be performed by other methods.

The system control unit 50 determines whether the main
face select button (not shown) included in the operator input
unit 70 has been depressed (whether it is “on” or “off”)
(S601). Then, it advances the process to S602 if it is “on”,
and to S608 if it is “off”.
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In S602, the system control unit 50 checks the number of
detected faces (subjects) in the face information stored in the
system memory 52 and advances the process to S608 if no
faces have been detected. Moreover, if faces have been
detected, it advances the process to S603, where it is
determined whether the number of detected faces is “1”.
Then, if the number of detected faces is “1”, the system
control unit 50 advances the process to S604, and if the
number of detected faces is “2” or more, respectively
advances the process to S606.

In S604, the system control unit 50 designates the only
detected face as the main face (S604). The system control
unit 50 then sets the main face selection flag stored in the
system memory 52 etc. (S605) and directs the process back
to S601.

If multiple faces (subjects) have been detected, in S603,
the system control unit 50 designates one of the multiple
faces as the main face (main subject). If there is a face that
has already been selected as the main face, another one (the
next one) besides the face currently selected as the main face
is designated as the main face (S606). The main face
selection flag stored in the system memory 52 etc. is then set
(S8607) and the process is directed back to S601. In other
words, if multiple faces have been detected, the multiple
faces are successively selected to be used as the main face
while the main face select button is ON. Therefore, the user
can select the desired face as the main face (main subject) by
keeping the main face select button “on” until the desired
face is selected as the main face.

If the main face select button is “off”” or if the number of
detected faces is “0” while the main face select button “on”,
the process advances to S608. In S608, the system control
unit 50 determines whether the main face deselect button
(not shown) included in the operator input unit 70 has been
depressed (whether it is “on” or “off””). The process is then
advanced to S609 if it is “on” and to S610 if it is “off”.

If the main face deselect button is “on”, in S608, the
system control unit 50 releases the main face selection flag
stored in the system memory 52 etc. (S609) and advances
the process to S610.

In S610, the system control unit 50 checks the main face
selection flag stored in the system memory 52, etc., and
terminates the main face selection process of S321 if the flag
has been set.

If the main face selection flag has not been set (S610), the
system control unit 50 determines the main face based on the
face information stored in the system memory 52 (S611) and
terminates the main face selection process of S321. If the
number of detected faces in S611 is, for example, “0”, no
main face selection is performed. Moreover, if the number of
detected faces is “1”, the detected face is automatically
selected as the main face. Moreover, if there is a multiple
number of detected faces, that is, if it is “2”” or more, the face
possessing the highest priority can be selected as the main
face among the multiple faces by increasing the priority
level if the position of the face is closer to the center of the
screen and if its size is larger. Quite naturally, it goes without
saying that the main face may be selected not only by
considering the position and size, but also by considering the
degree of reliability and other information.

(Focus Detection Process)

FIG. 7 is a flow chart illustrating an example of the focus
detection process performed in S322 of FIG. 3.

The system control unit 50 determines whether the current
AF frame setting is “Face Priority” (S701). Then, if the AF
frame setting is a setting other than “Face Priority”, it
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performs a focus detection process corresponding to the AF
frame setting (S702) and terminates the focus detection
process S322.

On the other hand, if the AF frame setting is “Face
Priority”, in S703, the system control unit 50 checks the face
information stored in the system memory 52, which is an
example of the subject information. Subsequently, it asso-
ciates (configures) the focusing areas, including the coordi-
nates of the centers of each facial area, with the detected
faces (facial areas) (S703). It should be noted that the region
corresponding to the facial area of the main face among the
focusing areas that are set up is referred to as the “main
focusing area”.

Here, if a facial area is rectangular, the coordinates of its
center may be, for instance, the coordinates of the point of
intersection of its diagonals. Alternatively, the coordinates of
the centroid may be used as the coordinates of the center.
Furthermore, in the present Specification, a rectangular
frame indicating a facial area is called a “face frame”.

In S704, the system control unit 50 controls the focusing
control unit 42 to carry out focus detection in the focusing
areas set up in S703. Thus, a focus detection process is
performed in the focusing areas corresponding to the facial
areas. When the focus detection process ends, the system
control unit 50 advances the process to S705.

In S705, the system control unit 50 checks whether the
main focusing area, that is, the focusing area corresponding
to the main face, is in focus. If it is determined to be in focus,
the process is advanced to S706, and if it is determined to be
out of focus, to S708.

In S706, the system control unit 50 designates focusing
areas located within the depth of field in the focus detection
results obtained for the main focusing area among the
focusing areas associated with the facial areas in S703 as in
focus frames and advances the process to S707. In S707, the
system control unit 50 uses the focus detection results of the
main focusing area as the in focus position and terminates
the focus detection process by driving the focusing lens of
the lens unit 10 to the in focus position with the help of the
focusing control unit 42.

On the other hand, in S708, the system control unit 50
determines that there are no in focus frames and advances
the process to S709. In S709, the system control unit 50
terminates the focus detection process by driving the focus-
ing lens of the lens unit 10 to a predetermined fixed point
with the help of the focusing control unit 42.

It should be noted that while the flow chart of FIG. 7
provides explanations on the assumption that the number of
detected faces is “1” or greater in a situation, wherein the AF
frame setting is “Face Priority”, the number of detected
faces may be checked between S701 and S703 and, if the
number of detected faces is “0”, it may be determined that
there are no in focus frames and the process may be then
directed to S708.

(In-Focus Indication)

FIG. 8 is a flow chart illustrating an example of the
display process performed in S323 of FIG. 3. As described
above, in S323, indication is provided to show focus detec-
tion results (either “in focus” or “out of focus™) for each
focusing area.

First of all, in S801, the system control unit 50 checks the
current AF frame setting and, if the AF frame setting is
“AiAF”, whereby a 9-frame AF area is set up and a focusing
operation is performed therein, advances the process to
S802.

In S802, the system control unit 50 checks the result of the
focus detection process (S322 of FIG. 3 and FIG. 7) and, if
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the result is “in focus”, advances the process to S803 and, if
the result is “out of focus”, to S804.

In S803, the system control unit 50 uses the image display
unit 28 to provide in-focus indication for all the AF frames
(focusing areas) within the depth of field. The in-focus
indication can be performed, for instance, by displaying
frames superimposed on the images of the live view display
by writing the image data of the rectangular frames corre-
sponding to the AF frames over the image data stored in the
image display memory 24, etc. An example of the display of
S803 is illustrated in FIG. 9A. In FIG. 9A, in-focus indica-
tion is provided (black frames are displayed) for three AF
frames 122 within the depth of field.

When the faces are out-of-focus, in S804, the system
control unit 50 provides neither in-focus nor out-of-focus
indication on the image display unit 28. An example of the
display of S804 is illustrated in FIG. 9B.

If the AF frame setting in S801 is not “AiAF”, in S805,
the system control unit 50 determines whether the AF frame
setting is “Face Priority”. The system control unit 50
advances the process to S806 if the AF frame setting is “Face
Priority” and advances it to S813 if it is not.

In S806, the system control unit 50 checks the main face
selection flag stored in the system memory 52 and advances
the process to S807 if the main face selection flag has not
been set or to S810 if it has been set.

In S807, the system control unit 50 checks the result of the
focus detection process (S322 of FIG. 3 and FIG. 7). If the
result is “in focus” (the main focusing area is in focus), it
advances the process to S808, and if the result is “out of
focus”, to S809.

In S808, the system control unit 50 uses the image display
unit 28 to provide in-focus indication for all the face frames
corresponding to the focusing areas within the depth of field.
An exemplary display is illustrated in FIG. 9C. In FIG. 9C,
which shows an exemplary display obtained when AF
frames corresponding to five human subjects are all within
the depth of field, in-focus indication is provided (black
frames are displayed) for the face frames 123 of the five
human subjects.

In S809, in the same manner as in S804, the system
control unit 50 provides neither in-focus nor out-of-focus
indication on the image display unit 28. Accordingly, the
exemplary display is as shown in FIG. 9B.

In S810, the system control unit 50 checks the result of the
focus detection process (S322 of FIG. 3 and FIG. 7). If the
result is “in focus” (the main focusing area is in focus), it
advances the process to S811 and, if the result is “out of
focus”, to S812.

In S811, the system control unit 50 uses the image display
unit 28 to provide in-focus indication for the face frame
corresponding to the main focusing area, that is, only the
facial area of the main face. An exemplary display is
illustrated in FIG. 9D. Here, in-focus indication is provided
in the face area 124 only for the main face, regardless of the
in-focus status of the focusing areas other than the main
focusing area, and no in-focus indication is provided (no
face frames are displayed) for the facial areas other than the
main face.

In this manner, if the main face selection flag has been set,
that is, if the user himself or herself has designated the main
face (main subject), in-focus indication is provided only for
the main face (main subject), thereby allowing for ready
identification of the user-selected main face. Even though
the in-focus indication provided in S811 permits identifica-
tion of the user-selected main face, it may also be provided
for facial areas other than the main face, that is, subjects
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other than the main subject. For instance, as shown in FIG.
9H, the face frames 128 of other facial areas within the depth
of field may be displayed in a form visually different from
the face frame 124 associated with the main face. In the
example illustrated in FIG. 9H, making the color of the face
frame 124 associated with the main face different from that
of the face frames 128 associated with the rest of the faces
facilitates the identification of the main face. It goes without
saying that, in addition to changing the color, various other
methods can be used, such as causing only the face frame
124 of the main face to flash, or changing the thickness of
the face frame 124, etc.

In S812, the system control unit 50 uses the image display
unit 28 to provide in-focus indication for the face frame of
the main face. An exemplary display is illustrated in FIG.
9E. Here, the indication provided for the face frame 125,
which has a color different from that of the in-focus indi-
cation (FIG. 9D) of the main face in S811, is an out-of-focus
indication (a gray frame is displayed).

If the AF frame setting determined in S805 is not “Face
Priority”, the process advances to S813 and the system
control unit 50 checks the result of the focus detection
process (S322 of FIG. 3 and FIG. 7).

If the result is “in focus” (S813), the system control unit
50 uses the image display unit 28 to provide in-focus
indication for the AF frame (S814). Here, if the AF frame
setting is “Center” or “Active”, it is contemplated that there
is a single AF frame. An exemplary display is illustrated in
FIG. 9F. Here, in-focus indication is provided (a black frame
is displayed) for the central AF frame 126.

If the result is “out-of-focus” (S813), the system control
unit 50 uses the image display unit 28 to provide out-of-
focus indication for the AF frame (S815). Here, if the AF
frame setting is “Center” or “Active”, it is contemplated that
there is a single AF frame. An exemplary display is illus-
trated in FIG. 9G. An out-of-focus indication is provided (a
gray frame is displayed) for the central AF frame 127.

As explained above, in accordance with the present
embodiment, the in-focus indication associated with the
main subject in an image capturing apparatus capable of
designating a main subject in captured image is made
visually different from the in-focus indication associated
with the rest of the subjects (subjects other than the main
subject) within the depth of field. For this reason, even if
there are numerous subjects present within the depth of field,
the in-focus status of the main subject can be readily
determined.

In particular, providing such in-focus indication in situa-
tions wherein the user sets the main subject makes it easy to
understand the in-focus status of the main subject intended
by the user and ensures high usability.

Embodiment 2

Next, explanations will be provided regarding an image
capturing apparatus used in a second embodiment of the
present invention.

It should be noted that the image capturing apparatus
according to this embodiment differs from the image cap-
turing apparatus described in the first embodiment only in
terms of the in-focus indication process (FIG. 3, S323 and
FIG. 7), and explanations unrelated to the in-focus indica-
tion process are therefore omitted. The present embodiment
is characterized by the fact that the user can configure
settings related to in-focus indication and in-focus indication
can be provided in accordance with the settings (in-focus
indication settings). As far as the in-focus indication settings
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are concerned, the user can arbitrarily configure settings by
manipulating a user input member used for in-focus indica-
tion settings included in the user input unit 70 or a menu
screen (not shown) displayed on the image display unit 28
by pushing menu buttons included in the operator input unit
70. For instance, they can be set in the same manner as the
AF frame settings in S305 (FIG. 3). In the same manner as
with other setup values, the in-focus indication settings can
be stored, for instance, in the nonvolatile memory 56.

FIG. 11 is a flow chart illustrating an example of a focus
detection result display process performed by an image
capturing apparatus according to a second embodiment of
the present invention.

First of all, in S1101, the system control unit 50 checks the
current AF frame setting and, if the AF frame setting is
“AiAF”, whereby a 9-frame AF area is set up and a focusing
operation is performed therein, advances the process to
S1103.

If the AF frame setting in S1101 is not “AiAF”, in S1102,
the system control unit 50 determines whether the AF frame
setting is “Face Priority”. The system control unit 50 then
advances the process to S1103 if the AF frame setting is
“Face Priority” and advances it to S1110 if it is not.

In S1103, the system control unit 50 checks the in-focus
indication setting stored, for instance, in the nonvolatile
memory 56 and determines whether the in-focus indication
setting is “All In-focus Subjects”. If the in-focus indication
setting is “All In-focus Subjects”, the system control unit 50
advances the process to S1104, and if not, to S1107.

In S1104, the system control unit 50 checks the result of
the focus detection process (S322 of FIG. 3 and FIG. 7). If
the result is “in focus™ (any one the nine AF frames or the
main focusing area is in focus), it advances the process to
S1105 and, if it is “out of focus”, to S1106.

In S1105, the system control unit 50 uses the image
display unit 28 to provide in-focus indication for all the AF
frames or face frames within the depth of field. Namely,
depending on the AF frame setting, the in-focus indication
provided will be as shown in FIG. 9A in case of “AiAF” and
as shown in FIG. 9C in case of “Face Priority”.

In S1106, the system control unit 50 provides neither
in-focus nor out-of-focus indication on the image display
unit 28 (FIG. 9B).

If the in-focus indication setting is “All In-focus Sub-
jects”, in S1107, the system control unit 50 checks the result
of the focus detection process (S322 of FIG. 3 and FIG. 7).
If the result is “in focus™, it advances the process to S1108
and, if it is “out of focus”, to S1109.

In S1108, the system control unit 50 uses the image
display unit 28 to provide in-focus indication for the main
focusing area (AF frame) or the face frame corresponding
thereto, that is, the facial area of the main face. Namely,
depending on the AF frame setting, the in-focus indication
provided will be as shown in FIG. 9F in case of “AiAF” and
as shown in FIG. 9D in case of “Face Priority”.

In S1109, the system control unit 50 uses the image
display unit 28 to provide out-of-focus indication for the
main focusing area (AF frame) or the face frame corre-
sponding thereto, that is, the facial area of the main face.
Namely, depending on the AF frame setting, the in-focus
indication provided will be as shown in FIG. 9G in case of
“AiAF” and as shown in FIG. 9E in case of “Face Priority”.
As described above, the in-focus indication and out-of-focus
indication may only differ in the color of the AF frame or
face frame. In the present embodiment, in the same manner
as in the first embodiment, in-focus indication is black (or
white) and out-of-focus indication is gray.
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If the AF frame setting determined in S1102 is “Face
Priority”, in S1110, the system control unit 50 checks the
result of the focus detection process (S322 of FIG. 3 and
FIG. 7). If the result is “in focus”, it advances the process to
S1111 and, if it is “out of focus”, to S1112.

In S1111, the system control unit 50 uses the image
display unit 28 to provide in-focus indication for the AF
frame. Here, if the AF frame setting is “Center” or “Active”,
it is contemplated that there is a single AF frame. An
exemplary display is illustrated in FIG. 9F. Here, in-focus
indication is provided (a black frame is displayed) for the
central AF frame.

In S1112, the system control unit 50 uses the image
display unit 28 to provide out-of-focus indication for the AF
frame. Here, if the AF frame setting is “Center” or “Active”,
it is contemplated that there is a single AF frame. An
exemplary display is illustrated in FIG. 9G. An out-of-focus
indication is provided (a gray frame is displayed) for the
central AF frame.

In the first embodiment, the method of in-focus indication
in the focusing area corresponding to the main face was
selected depending on whether the user set the main face or
not (whether the main face selection flag was set or not). By
contrast, in the present embodiment, the method of in-focus
indication in the focusing area corresponding to the main
face is selected depending on whether the in-focus indica-
tion setting is “All In-focus Subjects”.

It should be noted that, in the above-described embodi-
ments, focusing areas were set up that corresponded to the
position of the faces detected on the captured image screen
and, when they were in focus, in-focus indication was
provided for the focusing areas corresponding to the faces.
However, specific subjects may be detected based on detect-
ing other images. For instance, it is contemplated to perform
detection by cutting out subject images from the back-
ground. In addition, positions on the captured image screen
may be determined by entering positions on the captured
image screen via an external input device or by detecting the
line of sight of a user looking through the viewfinder, etc.

Moreover, in the above-described embodiment, special-
purpose buttons included the main face select button and
main face deselect button. However, the main face select/
deselect operation may be addressed without providing
special-purpose buttons, such as, for instance, with the help
of up and down buttons or by means of long pressing of
buttons used when setting up AF frames. Moreover, a main
face select button may be provided and the main face
deselect operation may be implemented using long pressing
of the main face select button.

The present embodiment makes it possible to display the
in-focus status of the main subject in a readily identifiable
manner in accordance with the intentions of the user.

While the present invention has been described with
reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2007-210299, filed on Aug. 10, 2007,
which is hereby incorporated by reference herein its entirety.

What is claimed is:

[1. An image capturing apparatus comprising:

a detecting unit adapted to detect subjects in a captured

image;

a selecting unit adapted to select a main subject from

among the subjects detected by the detecting unit;
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a setting unit adapted to set up focusing areas correspond-

ing to the subjects detected by the detecting unit;

a focusing control unit adapted to perform focus detection

in the focusing areas set up by the setting unit; and

a display control unit displaying, when the main subject

becomes in focus, in-focus indications for the subjects
within a predetermined depth of field such that the
in-focus indication for the main subject is in different
display form from a display form for the remaining
subjects if the main subject is selected based on a user’s
instruction, and otherwise, the in-focus indications for
the subjects within the predetermined depth of field,
including the main subject, in the same display form.]

[2. The image capturing apparatus according to claim 1,
wherein the selecting unit selects the main subject based on
either the user’s instruction or subject information obtained
by the detecting unit for each subject, and

wherein, if the main subject is selected based on the user’s

instruction, the display control unit displays as the
in-focus indications, frame image(s) represent(s) the
focusing area(s) corresponding to the main subject and
frame image(s) represent(s) the focusing area(s) corre-
sponding to the subject(s) other than the main subject
and within the predetermined depth-of-field are differ-
ent in at least one of a color, a thickness, and a flashing
speed, and

wherein, if the main subject is selected based on the

subject information, the display control unit displays as
the in-focus indication, frame images represent(s) the
focusing area(s) corresponding to the main subject and
frame image(s) represent(s) the focusing area(s) corre-
sponding to the subject(s) other than the main subject
and within the depth-of-field are in the same display
form.]

[3. The image capturing apparatus according to claim 1,
wherein each of the frame images represents either the
corresponding focus detection area or an area of the subject.]

[4. The image capturing apparatus according to claim 1,
wherein the detecting unit detects human faces as the
subjects.]

[5. An image capturing apparatus comprising:

a detecting unit adapted to detect subjects in a captured

image;

a selecting unit adapted to select a main subject from

among the subjects detected by the detecting unit;

a setting unit adapted to set up focusing areas correspond-

ing to the subjects detected by the detecting unit;

a focusing control unit adapted to perform focus detection

in the focusing areas set up by the setting unit; and

a display control unit adapted to display indications

representing (i) the result(s) of the focus detection
performed by the focusing control unit for the focusing
area(s) corresponding to the main subject and (ii) the
result(s) of the focus detection performed by the focus-
ing control unit for the focusing area(s) corresponding
to subject(s) other than the main subject and within a
depth-of-field,

wherein in a case where the selecting unit selects the main

subject based on a user’s instruction, the display con-
trol unit only displays the indications representing the
result(s) of the focus detection performed by the focus-
ing control unit for the focusing area(s) corresponding
to the main subject, and

wherein, in a case where the selecting unit selects the

main subject based on subject information obtained by
the detecting unit for each subject, the display control
unit displays indications representing (i) the result(s) of
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the focus detection performed by the focusing control
unit for the focusing area(s) corresponding to the main
subject and (ii) the result(s) of the focus detection
performed by the focusing control unit for the focusing
area(s) corresponding to subject(s) other than the main
subject and within a depth-of-field.]
[6. The image capturing apparatus according to claim 5
wherein:
the display control unit determines, based on a configu-
ration, whether to display the result(s) of the focus
detection performed by the focusing control unit for the
focusing area(s) corresponding to subject(s) other than
the main subject and within a depth-of-field or not.]
[7. The image capturing apparatus according to claim 5,
wherein the detecting unit detects human faces as the
subjects.]
[8. A control method for an image capturing apparatus
comprising:
detecting step of detecting subjects in a captured image;
selecting step of selecting a main subject from among the
subjects detected in the detection step;
setting step of setting up focusing areas corresponding to
the subjects detected in the detection step;
focusing control step of performing focus detection in the
focusing areas set up in the setting step; and
display control step of displaying, when the main subject
becomes in focus, in-focus indications for the subjects
within a predetermined depth of field such that the
in-focus indication for the main subject is in different
display form from a display form for the remaining
subjects if the main subject is selected based on a user’s
instruction, and otherwise the in-focus indications for
the subjects within the predetermined depth of field,
including the main subject, in the same display form.]
[9. A control method for an image capturing apparatus
comprising:
detecting step of detecting subjects in a captured image;
selecting step of selecting a main subject from among the
subjects detected in the detecting step;
setting step of setting up focusing areas corresponding to
the subjects detected in the detecting step;
focusing control step of performing focus detection in the
focusing areas set up in the setting step; and
display control step of displaying indications representing
(1) the result(s) of the focus detection performed in the
focusing control step for the focusing area(s) corre-
sponding to the main subject and (ii) the result(s) of the
focus detection performed in the focusing control step
for the focusing area(s) corresponding to subject(s)
other than the main subject and within a depth-of-field,
wherein in a case where the selecting step selects the main
subject based on a user’s instruction, the display con-
trol step only displays the indications representing the
result(s) of the focus detection performed in the focus-
ing control step for the focusing area(s) corresponding
to the main subject,
wherein, in a case where the selecting unit selects the
main subject based on subject information obtained by
the detecting unit for each subject, the display control
unit displays indications representing (i) the result(s) of
the focus detection performed by the focusing control
unit for the focusing area(s) corresponding to the main
subject and (ii) the result(s) of the focus detection
performed by the focusing control unit for the focusing
area(s) corresponding to subject(s) other than the main
subject and within a depth-of-field.]



US RE46,834 E

21

10. An image capturing apparatus comprising:

a system control unit; and

a system memory storing a program which, when

executed by the system control unit, causes the image
capturing apparatus to:
detect subjects in a captured image obtained through a
lens unit;
select a main subject from among the subjects detected
in the captured image;
set focusing arveas corresponding to the subjects
detected in the captured image; and
perform focus detection in the set focusing areas;
wherein, when the program is executed by the system
control unit, the system control unit controls to display,
when the main subject becomes in focus, in-focus
indications for the subjects within a predetermined
depth of field of the lens unit such that the in-focus
indication for the main subject is in different display
form from a display form for the vemaining subjects
regardless of a difference between a result of the focus
detection for the focus area corresponding to the main
subject and a result of the focus detection for the
focusing area corresponding to the subject other than
the main subject and within the depth of field if the main
subject is selected based on a user’s instruction, and
otherwise, the in-focus indications for the subjects
within the predetermined depth of field, including the
main subject, in the same display form.

11. The image capturing apparatus according to claim 10,
wherein the main subject is selected based on either the
user’s instruction or subject information obtained by the
system control unit for each detected subject, and

wherein, if the main subject is selected based on the user’s

instruction, the system control unit controls to display
as the in-focus indications, frame image(s) represent(s)
the focusing area(s) corresponding to the main subject
and frame image(s) represent(s) the focusing area(s)
corresponding to the subject(s) other than the main
subject and within the predetermined depth-of-field are
different in at least one of a color, a thickness, and a
flashing speed, and

wherein, if the main subject is selected based on the

subject information, the system control unit controls to
display as the in-focus indication, frame images rep-
resent(s) the focusing area(s) corresponding to the
main subject and frame image(s) represent(s) the focus-
ing area(s) corresponding to the subject(s) other than
the main subject and within the depth-of-field are in the
same display form.

12. The image capturing apparatus according to claim 11,
wherein each of the frame images rvepresents either the
corresponding focus detection area or an area of the subject.

13. The image capturing apparatus according to claim 10,
wherein the image capturing apparatus detects human faces
as the subjects.

14. An image capturing apparatus comprising:

a system control unit; and

a system memory storing a program which, when

executed by the system control unit, causes the image

capturing apparatus to:

detect subjects in a captured image obtained through a
lens unit;

select a main subject from among the subjects detected
in the captured image;

set up focusing areas corresponding to the subjects
detected in the captured image; and

perform focus detection in the set up focusing areas;
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wherein, when the program is executed by the system
control unit, the system control unit controls to display
indications representing (i) result(s) of the focus detec-
tion performed for the focusing area(s) corresponding
to the main subject and (ii) result(s) of the focus
detection performed for the focusing area(s) corre-
sponding to subject(s) other than the main subject and
within a depth-of-field of the lens unit,

wherein in a case where the main subject is selected based

on a user’s instruction, the system control unit controls
to display the indications representing the result(s) of
the focus detection performed for the focusing area(s)
corresponding to the main subject, and does not display
the indications representing the resull(s) of the focus
detection performed for the focusing area(s) corre-
sponding to subject(s) other than the main subject and
within the depth-of-field, and

wherein, in a case where the main subject is selected

based on subject information obtained by the system
control unit for each subject, the system control unit
controls to display indications rvepresenting (i) the
result(s) of the focus detection performed for the focus-
ing area(s) corresponding to the main subject and (ii)
the rvesult(s) of the focus detection performed for the
Jfocusing area(s) corresponding to subject(s) other than
the main subject and within the depth-of-field.

15. The image capturing apparatus according to claim 14
wherein:

the system control unit determines, based on a configu-

ration, whether to control to display the result(s) of the
focus detection performed for the focusing area(s)
corresponding to subject(s) other than the main subject
and within the depth-of-field or not.

16. The image capturing apparatus according to claim 14,
wherein the image capturing apparatus detects human faces
as the subjects.

17. A control method for an image capturing apparatus
including a system control unit and a system memory storing
a program which, when executed by the system control unit,
causes the image capturing apparatus to perform the
method comprising:

detecting subjects in a captured image obtained through

a lens unit;

selecting a main subject from among the subjects detected

in the detection step;

setting up focusing areas corresponding to the subjects

detected in the detection step;

performing focus detection in the focusing areas set up in

the setting step; and

displaying, when the main subject becomes in focus,

in-focus indications for the subjects within a predeter-
mined depth of field of the lens unmit such that the
in-focus indication for the main subject is in different
display form from a display form for the remaining
subjects regardless of a difference between a result of
the focus detection for the focus area corresponding to
the main subject and a result of the focus detection for
the focusing area corresponding to the subject other
than the main subject and within the depth of field if the
main subject is selected based on a user’s instruction,
and otherwise the in-focus indications for the subjects
within the predetermined depth of field, including the
main subject, in the same display form.

18. A control method for an image capturing apparatus
including a system control unit and a system memory storing
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a program which, when executed by the system control unit,
causes the image capturing apparatus to perform the
method comprising:

detecting subjects in a captured image obtained through
a lens unit;

selecting a main subject from among the subjects detected
in the detecting step;

setting up focusing areas corresponding to the subjects
detected in the detecting step;

performing focus detection in the focusing areas set up in
the setting step; and

displaying indications vepresenting (i) result(s) of the
focus detection performed in the performing step for
the focusing area(s) corresponding to the main subject
and (ii) result(s) of the focus detection performed in the
performing step for the focusing area(s) corresponding
to subject(s) other than the main subject and within a

depth-of-field of the lens unit,

wherein in a case where the selecting step selects the main
subject based on a user’s instruction, the displaying
step displays the indications representing the result(s)
of the focus detection performed in the performing step
for the focusing area(s) corresponding to the main
subject, and does not display the indications represent-
ing the result(s) of the focus detection performed in the
performing step for the focusing area(s) corresponding
to subject(s) other than the main subject and within the
depth-of-field, and

wherein, in a case where the selecting step selects the
main subject based on subject information obtained in
the detecting step for each subject, the displaying step
displays indications representing (i) the result(s) of the
focus detection performed in the performing step for
the focusing area(s) corresponding to the main subject
and (ii) the result(s) of the focus detection performed in
the performing step for the focusing area(s) corre-
sponding to subject(s) other than the main subject and
within the depth-of-field.

19. An image capturing apparatus comprising:
a system control unit; and

a system memory storing a program which, when
executed by the system control unit, causes the image
capturing apparatus to:

detect subjects in a captured image obtained through a
lens unit;

select a main subject from among the subjects detected
in the captured image;

set focusing arveas corresponding to the subjects
detected in the captured image; and

perform focus detection in the set focusing areas;

wherein, when the program is executed by the system
control unit, the system control unit controls to display,
when the main subject becomes in focus, in-focus
indications for the subjects within a predetermined
depth of field of the lens unit such that the in-focus
indication for the main subject is in different display
form from a display form for the vemaining subjects
regardless of a difference between a result of the focus
detection for the focus area corresponding to the main
subject and a result of the focus detection for the
focusing area corresponding to the subject other than
the main subject and within the depth of field if the main
subject is selected based on a user’s instruction.
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20. An image capturing apparatus comprising:
a system control unit; and
a system memory storing a program which, when
executed by the system control unit, causes the image
capturing apparatus to:
detect subjects in a captured image obtained through a
lens unit;
select a main subject from among the subjects detected
in the captured image;
set focusing arveas corresponding to the subjects
detected in the captured image; and
perform focus detection in the set focusing areas;
wherein, when the program is executed by the system
control unit, the system control unit controls to display
results of the focus detection performed by the image
capturing apparatus,
wherein the system control unit controls to display both a
result of the focus detection for a focusing area corre-
sponding to the main subject and one or more results of
the focus detection for one or more focusing areas
corresponding to one or more subjects other than the
main subject and within a depth of field of the lens unit,
and
wherein the system control unit controls to display the
result of the focus detection for the focusing area
corresponding to the main subject and the one or more
results of the focus detection for the one or more
focusing arveas corresponding to the one or more sub-
Jects other than the main subject and within the depth
of field in different display forms, regardless of a
difference between the vesult of the focus detection for
the focus area corresponding to the main subject and
the result of the focus detection for the focusing area
corresponding to the subject other than the main sub-
Ject and within the depth of field.
21. An image capturing apparatus comprising:
a system control unit; and
a system memory storing a program which, when
executed by the system control unit, causes the image
capturing apparatus to:
detect subjects in a captured image obtained through a
lens unit;
select a main subject from among the subjects detected
in the captured image;
set up focusing areas corresponding to the subjects
detected in the captured image; and
perform focus detection in the set up focusing areas;
wherein, when the program is executed by the system
control unit, the system control unit controls to display
a result of the focus detection performed by the image
capturing apparatus,
wherein the main subject is selected based on either a
user’s instruction or subject information obtained by
the system control unit for each detected subject, and
wherein the system control unit controls to display a result
of the focus detection corresponding to the main subject
that is selected based on the user’s instruction and a
result of the focus detection corresponding to the main
subject that is selected based on the subject information
in different display forms, and
wherein the system control unit controls to display both (i)
a result of the focus detection for a focusing area
corresponding to the main subject and (ii) one or more
results of the focus detection for one or more focusing
areas corresponding to one or more subjects other than
the main subject and within a depth of field of the lens
unit, and
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wherein the system control unit controls to display both (i)
the result of the focus detection for the focusing area
corresponding to the main subject and (ii) the one or
morve results of the focus detection for the one or more
focusing areas corresponding to the one or more sub-
Jects other than the main subject and within the depth
of field in different display forms rvegardless of a dif-
ference between the vesult of the focus detection for the
focus area corresponding to the main subject and the
result of the focus detection for the focusing area
corresponding to the subject other than the main sub-
Ject and within the depth of field.

22. An image capturing apparatus comprising:

a system control unit; and

a system memory storing a program which, when
executed by the system control unit, causes the image
capturing apparatus to:
detect subjects in a captured image obtained through a

lens unit;
select a main subject from among the subjects detected
in the captured image;
set up focusing areas corresponding to the subjects
detected in the captured image; and
perform focus detection in the set up focusing areas;
wherein, when the program is executed by the system
control unit, the system control unit controls to display
results of the focus detection performed by the image
capturing apparatus,

wherein the main subject is selected based on either a
user’s instruction or subject information obtained by
the system control unit for each detected subject, and

wherein the system control unit controls to display a result
of the focus detection corresponding to the main subject
that is selected based on the user’s instruction and a
result of the focus detection corresponding to the main
subject that is selected based on the subject information
in different display forms, and

wherein the system control unit controls to display (i) a
result of the focus detection for a focusing arvea corre-
sponding to the main subject and not to display (ii) one
or more results of the focus detection for one or more
focusing areas corresponding to one or morve subjects
other than the main subject and within a depth of field
of the lens unit.

23. An image capturing apparatus comprising:

a system control unit; and

a system memory storing a program which, when
executed by the system control unit, causes the image
capturing apparatus to:
detect subjects in a captured image obtained through a

lens unit;
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select a main subject from among the subjects detected
in the captured image;
set up focusing areas corresponding to the subjects
detected in the captured image; and
perform focus detection in the set up focusing areas;
wherein, when the program is executed by the system
control unit, the system control unit controls to display
results of the focus detection performed by the image
capturing apparatus,
wherein the main subject is selected based on either a
user’s instruction or subject information obtained by
the system control unit for each detected subject, and
wherein the system control unit controls to display a result
of the focus detection corresponding to the main subject
that is selected based on the user’s instruction and a
result of the focus detection corresponding to the main
subject that is selected based on the subject information
in different display forms, and
wherein the system control unit controls to display (i) a
result of the focus detection for a focusing area corre-
sponding to the main subject and not to display (ii) one
or more results of the focus detection for one or more
focusing areas corresponding to one or morve subjects
other than the main subject and within a depth of field
of the lens unit if the main subject is selected based on
the user’s instruction.
24. An image capturing apparatus comprising:
a system control unit; and
a system memory storing a program which, when
executed by the system control unit, causes the image
capturing apparatus to:
detect subjects in a captured image obtained through a
lens unit;
select a main subject from among the subjects detected
in the captured image;
set focusing arveas corresponding to the subjects
detected in the captured image; and
perform focus detection in the set focusing areas;
wherein, when the program executed by the system con-
trol unit, the system control unit controls to display,
when the main subject becomes in focus, in-focus
indications for the subjects within a predetermined
depth of field of the lens unit such that the in-focus
indication for the main subject is in different display
form from a display form for the vemaining subjects
regardless of a difference between a result of the focus
detection for the focus area corresponding to the main
subject and a result of the focus detection for the
focusing area corresponding to the subject other than
the main subject and within the depth of field.
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