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7) ABSTRACT

An information processing apparatus includes an estimate
portion and an append portion. The estimate portion that
estimates states of mind of a person with either or both of
living body information and sound information of the person
acquired at a time of capturing the person, and the append
portion that appends an index to image information acquired

Apr. 22,2004 (JP) oo 2004-127444 at the time of capturing the person with the states of mind of
Apr. 19, 2005 (JP) ccovevevvvrerrcecvcreieeenene 2005-120748  the person estimated by the estimate portion.
13 14 1
o~ 15 _
SERACH SERACH ‘ ~ 16
REQUEST REQUEST P g ~
STORAGE !
PORTION PORTION | ! ~ ) ! DISPLAY [~ DISPLAY
1| INDEX FILE STORAGE PORTION 1,| CONTROLLER PORTION
i ) i
i 1 i FYy
' STATE LEVEL ~/ '
i DETERMINATION PORTION !
i | .
! 10,
I | STATE ESTIMATE PROCESSOR }~" "1 21
, PORTION v
[ — e e PR '
CONFERENCE INFORMATION W 9
STORAGE PORTION
8
P~
| SYNCHRONIZER J
f 3
T 0 6 7
LIVING BODY SOUND CONFERENCE [*
INFORMATION INFORMATION IMAGE
STORAGE STORAGE STORAGE
PORTION PORTION PORTION
o I 2 "'T"""—B""T"'":ﬂ_’ 20
' 1IVING BODY SOUND CONFERENCE (
) INFORMATION INFORMATION IMAGE 1
i DETECTION DETECTION DETECTION !
: PORTION PORTION PORTION !
1 I
1



US 2005/0262527 Al

Patent Application Publication Nov. 24,2005 Sheet 1 of 17

NOILYIOd
AVI1dSIAa

\,\
g1

1
1 1
. " NOILYOd NOLLIOd NOILYIOd “
1 NOLLOHL3d NOILLOA.L3Ad NOILDH.LAd 1
1 AGVIAL NOILVIAMOINI NOILVIRIOANI '
.-} | HONHWHINOO dNNOS AdOd DNIAIT “
—
0z Y ______ | | A |
NOILLYOd NOILLIOd NOILYOd
ADVIOLS JOVHOQLS dDOVIOLS
HOVIAI NOLLVINYMOANI NOILLVINYOANI
» FONTATINOD aNnos AdOd DNIAIT
L 4 4 ) 4
HAZINOYHIONAS
\'\
8
NOLLMOd DVIOLS
6 7 NOILVINYOJINI IDNTITANOD
.................. -
]
.- NOLLYOd i
g ! o1 7~ A0SSAD0¥d ALVINILST d1V.LS I
]
i 1 !
1§
| NOILYOd NOLLVNIAYAILIA !
‘ A~ TIATTALVLS !
VLt 1
v 1 ]
i : “
AATIOELNOD i ] NOILYOd 39VIOLS A11d XdANI "
AVdSIA “ i a4 “ NOLLYOd NOILYOd
A o eV, ! AOVIOLS L1NdNI
- 189n0Td 1sdnOad
~ HOVAAS HOVYHES
L 14} £l




US 2005/0262527 Al

Patent Application Publication Nov. 24,2005 Sheet 2 of 17

1
14 N 0 L ] ] 0sl0
144 A 0 € 14 14 0¢lo
9¢ A 0 ¢ 14 14 0600
9¢ N €el [ L 8 0900
14> N 0 l 14 ] 0£00
14> N 0 | 14 14 0000 | g yamaia
OV 40 NS LV QdzZvO £ X YA LIAVIA
NO FMNIVYHdWEL AN ONIZVO DNIZE LIDUV.L Tlana | Tand TAWIL 1 v wamala
S

¢34




US 2005/0262527 Al

Patent Application Publication Nov. 24,2005 Sheet 3 of 17

1
_
|
A 0L A 0 N| 0SL0
N 06 A 09 Al ozLo
N 0 N 06 A| 0600
N 0 N 0L A| 0900
N 0L A 0 N| 0€00
N 0L A 0 N 000°0 [ guamain
TV INTINNOMANG mz%wmwﬁwﬂmom Sy ads Yoy RAVINTE }ANLL v damdIIA
9

€814




Patent Application Publication Nov. 24, 2005

~|

Fig. 4

Sheet 4 of 17

1.000

0.000

seene

ID 00X

ID 004

ID 003

US 2005/0262527 Al



US 2005/0262527 Al

Patent Application Publication Nov. 24,2005 Sheet 5 of 17

G000 N 0 N 0] Aj 9¢ N ge | ¢ L] 8 0cL'o
+#00 N 0 N 0L} Aj9C| N 0} ¢ L] 8 060°0
£00 N Q N OL| AL 9C | N gel} ¢ L] 8 0800
¢00 N oL A Of NjVE| N 0 l vY| S 0€00
100 N oL A O| N} VE| N 0 I Y| v 0000
alviva
zo_wwﬁmmwmé mm%ww> SAVINTY aordad 1AWIL ——
FONTUHINOD SygNvEds | SATAVELS ONIZVO g JAMAIA
vV ¥IMAIA
—7 ol 1] 7
aNnos SINIIE X YALINVIA
TV INTFNNOFIAND 5 IV 1O NI gyt
NO TINLVIAIAAL A ¥A1LANVIA
. 1vaazvo 4
m 31 ||_ DNIFE 13D¥VL




US 2005/0262527 Al

Patent Application Publication Nov. 24,2005 Sheet 6 of 17

1o ¢0 Z0 * * 00 0600
* ¢0 €0 * 1’0 £00 0900 H
d mmam_i
TAATT TAATT TAAAT TIATT TAATT dl VIVd NOILLVINYUOANI ) SIALL
MAFGWNANTY  [ANVISYIANN| LHOJNOD |NOILVLIOXA| LSTIFINI| FOVINI dONITIHINOD YV IIMIIA
FAN

9314




LNINI NOILIANOD HOVY IS Ot

%l

ot

L34

—(
-«
~
o
S (6) 8) (L) (9
=)
Q %
Y i
) mm
)
A =
¢ p) 2
-] )
: dis
=
&
= 2
= o ols
o~ m m
= £
@ nv.AvL
= w
wn m als
haye]
0 25 N
= z Vis
S ; -0
~t -
~ B3 f
V. 7 )
=) €q
4 £
w a ‘D ‘g “V :SINVAIDILYVd PS NOOY :dDV1d 00:L1-00:ST “(NOW) 61°1°v0 :d1lvd
=
= _
= M NOILYOd AV1dSIA L'INSTY HOVIES 0§
=
= d MAMIO £0¥0
s Vil
=) -
= _ * £ LOTTES £ ar170t0
[~ Yr120¥0
= 13AT] T3ATT TIATT LOAT14dS ALV.LS T NOLLEOd LNdNI
= LIOANOD O ismuaw anvisuaann ® - NOILOENES v g9 HZZE0Y0 JONAMIANGL
=
[
2
=
=y
<
~—
=
=P ]
N
=
-



(6) (9) () @ [(5) ) € @ ()]

US 2005/0262527 Al

REMEMBER
LEVEL

ais

LEVEL

UNDERSTAND

ols

816

V1§
L

INTEREST [EXCITATION| COMFORT
LEVEL LEVEL

-

_ B B 000 — B EEw 00
: i TIATT TAATT THATT TIATT TIATT
/ \, VIGNTNTE [ \ANVLISYIANN LHOANOD NOLLY.LIOXT LSTIFLNI r
428 - m%\ ves 7 oze” azs ges €s

a0 ‘g “V SINVAIDILAVd ‘v WOOY ‘d0V1d 00:£1-00:§1 (NOW) 61°T'%0 :HL1VA

NOLLIOd AV'IdSIA LINSTA HOAVAS 05

owk

g 314

Patent Application Publication Nov. 24,2005 Sheet 8 of 17



Patent Application Publication Nov. 24,2005 Sheet 9 of 17 US 2005/0262527 Al

N
&
g
o)
-
)
'\
[T ~]
o
17
~~
si
w
™~
[Tr]
-
'r)
)
o
U |«
» o
A lw
()] < 3
oo R %
w \d ||z -
Slo mE a
= | N e
21 Ba >
Z o =
Q e ol
=) | (e
=l 2 :
5 ™|
2lle o @ S
: g S
- [t
] =
g d B
21| 8 ~
all £ |8 =
Bl g v |=
=] 2 B
SHE e
N 2 =
| 8
E % ~| INTEREST | INTEREST INTEREST | INTEREST
5 [ LEVEL LEVEL LEVEL LEVEL
[}
2l 3
il <
L E
- < < Yo g
< a — R
) D 0w 0




US 2005/0262527 Al

Patent Application Publication Nov. 24,2005 Sheet 10 of 17

1]

2z
G
g4
2
=
gz als
£
[}
(73]
&g
25
o
a
o
g8
g
2y
o]
&
5~
(&)
5
&3 .
m.l_
o
L \<B
g
EY

R BYH)

TIATT TAATT
NOLLVLIDXE LSTUALNI
428 aze vZs 028 azs =~ @z es

d ‘D ‘g 'V SINVJAIDLLAV ‘¢S WOOY IOV Td 00:L1-00:$ T ‘(NOW) 61°1'+0 *HLVA

NOILLIOd AV'IdSIA L'INSHA HOIVHS 0

08—

0l 314




Patent Application Publication Nov. 24,2005 Sheet 11 of 17 US 2005/0262527 Al
Fig. 11

200

o

i~ 211 INFRARED CAMERA

A 205

— 206 SPEAKER
SLIDE DISPLAY PORTION 919 INFRARED
202 SOUND PRESSURE SENSOR CAMERA

+ DIRECTIONAL MICROPHONE

VIEWER A/@
VIEWER;—@

VIEWER C

204

—

PROJECTOR

VIEWER D

CONFRERENCE IMAGE DETECTION
903 CAMERA + SOUND AND VOICE
DETECTION




Patent Application Publication Nov. 24,2005 Sheet 12 of 17

Fig. 12

C START
l

D,

US 2005/0262527 Al

READ CONFERENCE
INFORMATION INDEX FILE

S101

|

READ PARAMETER OF THE
FILE FOR EVERY SCENE ID
AND CALCULATE EACH
EVALUATION FUNCTION

—~——~ 5102

!

APPEND STATE ESTIMATE
VALUE TO SCENE ID AS INDEX

5103

!

S104

REFER TO LANDMARK
SELECTION CRITERION FOR
EVERY EVALUATION FUNCTION

L —— T ANDMARK

SELECTION

¢ CRITERION

INFORMATION

:

ACQUIRE SCENE ID THAT
SATISFIES SELECTION
CRITERION

S105
N

:

END

C D




US 2005/0262527 Al

Patent Application Publication Nov. 24,2005 Sheet 13 of 17

NOILLYEOd
AVIdSIA

\/\
9l

[}
1
H NOLLYOd Jorpiod | Joriod NOLLYOd LNdNI
VIAMOINI
-4 zomwwmammo NOLLVINIOAINI NOLLVINIOINI zo_w v h% N
0c ! FONTIFAINOD aNNos AdOd DNIAIT
o/
N Zand N A — F uuuuuuuuuuuu ﬁ ||||| J1oL’
NOLLYOd NOILLIOd NOILLYOd
AOVIOLS AOV01S HOVEOLS
HOVINT 4 NOTLVIAIOANI NOILLVIHOANI
o ONTDATINOD aNnos AQ0d DNIAIT
v A 4 A
WAZINOYHONAS
\I\
8
NOILYOd
6 /] ADVHOLS NOILLVIAMOANI IONIHIINOD
O RGETCECLEEY LIl "
] NOILYOd i
RE ,~| YO0SSID0¥d ALVIILSH ALV.LS H
12 1 '
| Ol [ !
! 1
H NOIL¥Od '
!~ NOILLVNIWYALHA THAT3LVLS ]
! '
¥ L !
“ v 1
o ]
= NOLLYOd 3OVYOLS A'1ld XTANT  |—
AITIOUINOD e VHOLS “
AV1dSIA ! ~ ' NOILIOd NOILLYOd
: e 1| aovdols LNdNI
< 1sanoTd LSANOTA
ol ~ HOVYdS HOVYAS
\-/\ \,\
L el
ool




US 2005/0262527 Al

NOILYOd 1NdNI NOILVIWIOANI 4LV.LS

o~

vl'314

H ayst
T
]
- w
— : oSt
f [}
< ;
- :
— ;
3 1
= :
w i
v ;
m —=
= m vbs1
<t ; !
.,v.. o'l 10
M ' _ NOLLYOd ¥AaITS ANIW JO ALVLS 66| -/ NolL¥Od NOLLNE $g| ~
INVJIDLLYVd
1 4418 g€esl1 FAA ]S 125t
s M N TN BN )
= o
S : ke | ANV.LSHIANN i
Hw NOLLYOd 1NdNI STONV.LSWNOAID INvangLLy &6 —  NOLLYOJ NOLLNG ANIW 40 91VIS  gGl -~ ZO%WMWM_ 1St -~
-
=
=
~N—
=]
2
=
2y
«
~—
=
3
=
e



US 2005/0262527 Al

Patent Application Publication Nov. 24,2005 Sheet 15 of 17

. . . 0 «| 1O 20 20| «| | wo0| 0600
: . f] 10 ' 20 €0 «| 10| €00| 0900
TIATT TIATT
Lianeo | Ok, [asTia v o o0 | Oy [1SHine
4 ddMEIA
13NIL
NOLLIOd 9DVI0OLS NOILVINJOANI LV.LS [0] dOSSHO0Yd HLVINILSH HLVIS 01 Vv HIMIIA

\

dl V.1Vd NOLLVIANOANI HOVIAT HONTIHANOD

Gl 814




US 2005/0262527 Al

Patent Application Publication Nov. 24,2005 Sheet 16 of 17

(6) (8)
i
mm
2]
—
E.
iz
&R ais
=15 "
=
-
e | o8
QO
Z
=
ed
£5 | 818
=
™
Yvis
crimen mm L
B _ M 00-T0 00-0 ¢
CE R ) (e (e TR R P NS A R A R TAAdT
m@ﬁmwmw%r, .ﬁJ : x% AOTAO D 2 \anvisyaa /mm
< 328 aes fo T4+ s
Z a0 “d 'V SINVIJLLYVd ‘7S WOOY :ADV'Td 00:L1-00:5 T ‘(NOW) 61'T'+0 *4LVA
1
M NOILLIOd AVIdSIA LTNSEI HOAVAS 0§
m,l
NOLLYOd VIIE0H0
O4NI, LDa714ds - JIQAO
aLvis woivniods @ 35N0S E 10d714S arizoro
FIONTHIINOD
VPIZOH0
BETX g TIATT TAATT 1531aS 91VIS LOdNI
LIO4WO0D O LSTYALNI Onzﬁmmmaz: NOLLOATES b Y34y ATTEOPD HONAINOD

NOLLAOJ L1dNI NOLLIANOD HOVJHES 0




Patent Application Publication Nov. 24,2005 Sheet 17 of 17 US 2005/0262527 Al

Fig. 17

C smrr )
Y

READ CONFERENCE S201
INFORMATION INDEX FILE

'

READ PARAMETER OF THE

FILE FOR EVERY SCENE ID $202
AND CALCULATE EACH N\
EVALUATION FUNCTION

!

APPEND STATE ESTIMATE $203
VALUE TO SCENE ID ASINDEX [ "

1 S204

REFER TO LANDMARK — ¢ LANDMARK

SELECTION CRITERION FOR SELECTION

EVERY EVALUATION 1 CrITERION
FUNCTION INFORMATION

|

ACQUIRE SCENE ID THAT S205
SATISFIES SELECTION N\
CRITERION

'

REFER TO SOURCE SELECT ~ p—~__ S206

|
C so )




US 2005/0262527 Al

INFORMATION PROCESSING APPARATUS AND
INFORMATION PROCESSING METHOD

BACKGROUND OF THE INVENTION
[0001]

[0002] This invention relates to an information processing
apparatus and information processing method.

[0003] 2. Description of the Related Art

[0004] Multiple conferences are held every hour almost
every day. Data is acquired on every conference, thus
acquired enormous amount of data on the conferences are
stored, and the amount of data is increasing day by day.
Under the circumstances, there arise problems in that it is
troublesome and it takes time to designate a desired confer-
ence and find a desired point (scene) from the data on the
conferences, in order to review decisions made on the
conference or reuse the data on the conference. It is basically
difficult or impossible to find the desired scene, in some
cases.

[0005] Conventionally, the decisions made on the confer-
ence can be reviewed by reading the minutes issued after the
conference. The detailed process or background to come to
the decision, however, is not documented, and accordingly
the process cannot be reviewed. Also, even if the content is
not included in the main subject or listed in the minutes,
there are some cases that the person involved in the content
likes to review or remember the important content such as
the content of speech, the content of the document, or the
like.

[0006] A method of utilizing moving images can be stated
as a technique for supporting the above-mentioned review.
That is, the conference is recorded with a camcorder so that
remembering can be aided by playing the desired scene later.
The technique of searching the desired scene promptly is
demanded to play the desired scene.

1. Field of the Invention

[0007] Conventional techniques, however, it is difficult to
identify the desired scene from the scenes separated at given
intervals. It is also difficult to identify the desired scene
while changing the scenes, because meaningless scenes for
a viewer are also included. It is difficult to judge an interest
level in the conference or presentation from the rate of
gazing at the slides. Besides, it is difficult to identify an
important scene for the viewer who does not say a word,
when the voice volume of the speaker is used to determine
an importance level. In short, the conventional techniques
cannot meet the demands for the desired scenes relative to
the respective viewers of the conference. In conclusion, it is
difficult for the viewer to review the desired scene effec-
tively with the conventional techniques.

SUMMARY OF THE INVENTION

[0008] The present invention has been made in view of the
above circumstances and provides an information process-
ing apparatus, information processing method, and storage
medium readable by a computer.

[0009] According to one aspect of the present invention,
there is provided an information processing apparatus
including an estimate portion that estimates states of mind of
a person with either or both of living body information and
sound information of the person acquired at a time of

Nov. 24, 2005

capturing the person; and an append portion that appends an
index to image information acquired at the time of capturing
the person with the states of mind of the person estimated by
the estimate portion. According to the present invention, the
state of mind of the person can be appended to the image
information at the time of capturing as an index, and
accordingly the desired scene can be reviewed later in an
effective manner.

[0010] According to another aspect of the present inven-
tion, there is provided an information processing method
including estimating states of mind of a person with either
or both of living body information and sound information of
the person acquired at a time of capturing the person; and
appending an index to image information acquired at the
time of capturing the person with the states of mind of the
person estimated by the estimate portion. According to the
present invention, the state of mind of the person can be
appended to the image information at the time of capturing
as an index, and accordingly the desired scene can be
reviewed later in an effective manner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Embodiments of the present invention will be
described in detail based on the following figures, wherein:

[0012] FIG. 1 is a block diagram of an information
processing system according to a first embodiment;

[0013] FIG. 2 shows a datasheet in a living body infor-
mation storage portion;

[0014] FIG. 3 shows a datasheet in a sound information
storage portion,

[0015] FIG. 4 shows a datashect in a conference image
storage portion,

[0016] FIG. 5 shows a datasheet in a conference infor-
mation storage portion;

[0017]
portion;
[0018] FIG. 7 is a display example displayed by a display
controller;

[0019] FIG. 8 shows another display example displayed
by the display controller;

[0020] FIG. 9 shows still another display example dis-
played by the display controller;

[0021] FIG. 10 shows yet another display example dis-
played by the display controller;

[0022] FIG. 11 is a view illustrating how to detect and
store living body information, sound information, and con-
ference image information;

[0023] FIG. 12 is a flowchart showing a landmark scene
selection process of the first embodiment;

[0024] FIG. 13 is a block diagram of the information
processing system according to a second embodiment;

[0025] FIG. 14 shows a graphical user interface provided
by a state information input portion;

[0026]
portion;

FIG. 6 shows an index file in an index file storage

FIG. 15 shows an index file in an index file storage
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[0027] FIG. 16 is further another display example dis-
played by a display controller; and

[0028] FIG. 17 is a flowchart showing the landmark scene
selection process according to the second embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0029] A description will now be given, with reference to
the accompanying drawings, of embodiments of the present
invention.

[0030] First, a description will now be given of a first
embodiment. FIG. 1 is a block diagram of an information
processing system 1 of the present embodiment. As shown
in FIG. 1, the information processing system 1 includes a
living body information detection portion 2, a sound infor-
mation detection portion 3, a conference image detection
portion 4, a living body information storage portion 5, a
sound information storage portion 6, a conference image
storage portion 7, a synchronizer 8, a conference informa-
tion storage portion 9, a state estimate processor 10, a state
level determination portion 11, an index file storage portion
12, a search request input portion 13, a scarch request
storage portion 14, a display controller 15, and a display
portion 16. The living body information detection portion 2,
the sound information detection portion 3, and the confer-
ence image detection portion 4 serve as a conference infor-
mation detection portion 20. The state estimate processor 10,
the state level determination portion 11, and the index file
storage portion 12 serve as a landmark selection processor
21 that performs selection process of the landmark.

[0031] The information processing system 1 is used for
detecting and storing the content of the conference together
with the living body information, the sound information, and
conference image information, estimating or speculating
psychological states of mind or moods of a person from the
stored information, and providing the states of mind to the
moving image as an index. This allows a user to search for
the stored content of the conference with a clue.

[0032] The living body information detection portion 2 is
composed of a camera, an image processor, and the like, and
is used for detecting the living body information of the
person. Here, the living body information of the person
includes information on an eye of a conference viewer, a
brain wave, a temperature on skin of face, and the like. The
information on the eye of the conference viewer includes a
blirk, a pupil diameter, a target being gazed at, and a gazing
period. The information on the blink and the pupil diameter
can be acquired by extracting a face area from the captured
image of the viewer’s face, specifying an eye area, counting
the number of blinks, and measuring the pupil diameter. The
target being gazed at and the gazing period can be acquired
by the image captured with the camera set on the side of the
target being gazed at. The eye area is specified in the
above-mentioned manner, the target being gazed at is speci-
fied from the position of the camera that has captured the
image, and the gazing period can be acquired with the period
of capturing the eye area. The temperatures on skin of face
can be acquired by an infrared camera, thermography, or the
like, and therefore, the viewer does not have to wear a
measuring instrument. Here, the living body information is
related to the information that can be acquired without
making the conference viewer wear the measuring instru-
ment.

Nov. 24, 2005

[0033] The sound information detection portion 3 is com-
posed of a sound colleting microphone, for example, to
detect voices and sounds of the viewers or speakers at the
conference. The conference image detection portion 4 is
composed of a camcorder or the like to detect the conference
image. The conference image detection portion 4 may
employ a camera that can take the presentation documents
used in the conference or the viewers at wide angle. The
above-mentioned living body information detection portion
2, the sound information detection portion 3, and the con-
ference image detection portion 4 are located on given
positions in the conference room. While the conference
image detection portion 4 is capturing the conference
images, the living body information detection portion 2 and
the sound information detection portion 3 detect the living
body information and the sound information.

[0034] The living body information storage portion 5
stores the living body information detected by the living
body information detection portion 2 in data sheet format.
The sound information storage portion 6 stores the sound
information detected by the sound information detection
portion 3 in the datasheet format. The conference image
storage portion 7 stores the conference images detected by
the conference image detection portion 4 in datasheet format
showing a list.

[0035] The synchronizer 8 synchronizes the living infor-
mation of the human living body stored in the living body
information storage portion 5 and the sound information
stored in the sound information storage portion 6 with the
image information stored in the conference image storage
portion 7. The conference information storage portion 9
retains the information synchronized in the synchronizer 8
as an index file.

[0036] The state estimate processor 10 uses at least one of
the human living body information and the sound informa-
tion obtained while the person is being captured in order to
estimate or speculate the states of mind of the person. An
index is appended to the image information that has been
captured with the use of the estimated states of mind of the
person. More specifically, the state estimate processor 10
performs a process of estimating the states of mind of the
viewer, with the data included in a conference information
index file as a parameter and with a given evaluation
function. The state estimate processor 10 performs a given
program to fulfill the function thereof. The states of mind of
the viewer includes, for example, a cognitive state, psycho-
logical information, or the like of the conference viewer.

[0037] The states of mind of the viewer includes, for
example, the interest level that represents the degree to
which a person is interested in a thing, an excitation level
that represents the degree to which emotions of the person
get excited, a comfort level that represents the degree to
which the person feels relaxed and comfortable, an under-
stand level that represents the degree to which the person can
realize and understand the principle of the thing, a remember
level that represents the degree to which the person does not
forget and remembers the thing, a concentration level of the
person, a support level that represents the degree to which
the person agrees with the other’s opinion, a shared feeling
level that represents the degree to which the person feels and
understands the other’s opinion in the same manner, a
subjectivity level that represents the degree to which the
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person evaluates on the basis of subjectivity of the person,
an objectivity level that represents the degree to which the
person shows universal points of view, being independent of
a specific, personal, and subjective way of thinking, a dislike
level that represents the degree to which the person’s mind
has a negative feeling, and a fatigue level that represents the
degree to which the person is tired. The evaluation function
is to weight and add the living body information of the
viewer (participant) and the sound information obtained
while the viewer (participant) is being captured.

[0038] According to the psychology of eye movement (the
experimental psychology of eye movement, the psychology
of blink, and the psychology of pupillary movement), the
interest relates to the pupil diameter, the understand level
and remember level relate to the blinks, the excitation level
and the comfort level relate to the blinks and the tempera-
tures on skin of face. The accuracy, however, cannot be
maintained by employing only one of the above-mentioned
levels, because the temperature on skin of face rises due to
the temperature environment in the conference room, for
example. Therefore, the state estimate processor 10 calcu-
lates a state estimate value with the evaluation function to
which the data, a speech sound volume, and an environ-
mental sound are weighted and added in order to specify the
psychological states of the conference viewer.

[0039] The state level determination portion 11 determines
priority levels of a person’s states of mind estimated by the
state estimate processor 10. More particularly, the state level
determination portion 11 ranks the above-mentioned levels
in the states of mind of the viewer on the basis of the state
estimate value estimated by the state estimate processor 10.
This can reduce the number of estimation results of the state
estimate processor 10 referred to by the display controller
15. The estimation results are reduced to the number of
scenes appropriate as the landmarks, and thereby preventing
the search performance from drastically degrading owing to
the enormous numbers of items to be searched. The state
level determination portion 11 stores thus ranked viewer’s
states of mind together with the time information of the
conference image in the index file storage portion 12. The
index file storage portion 12 retains the index file in table
format for each viewer.

[0040] The search request input portion 13 is composed of
a touch panel, mouse, keyboard, or the like. A user is able to
designate a specific viewer with the search request input
portion 13 and further designate the viewer’s states of mind
such as the viewer’s interest. The search request storage
portion 14 stores the search conditions input from the search
request input portion 13.

[0041] The display controller 15 refers to the index
appended by the state estimate processor 10. More particu-
larly, the display controller 15 refers to the index file storage
portion 12 and obtains the data in the index file. The display
controller 15 refers to the conference image storage portion
7 on the basis of thus obtained data in the index file, obtains
the conference image information, and generates an image
thumbnail. The display portion 16 performs a display pro-
cess based on the information of the display controller 15.
Each of the above-mentioned storage portions is composed
of a storage apparatus such as a memory, hard disc, flexible
disc, or the like.

[0042] FIG. 2 shows a datasheet in the living body infor-
mation storage portion 5. Referring to FIG. 2, each
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datasheet corresponds to each viewer and a time t, and
includes the living body information such as pupil diameters
x and vy, the target being gazed at, the gazing period, the
blink, and the temperature on skin of face. Especially, the
target being gazed at is identified by specifying a camera
position, set on the side of the target being gazed at, which
can be taken by another camera. Also, the gazing periods for
gazing at each target are accumulated and stored. A method
for expressing the living body information may not be
limited to the above-mentioned datasheet, and may have
variations such as graphs.

[0043] FIG. 3 shows a datasheet in the sound information
storage portion 6. Referring to FIG. 3, the sound informa-
tion includes whether or not there is a remark, the sound
volume, whether or not the speaker makes a remark, the
voice volume of the speaker, and the environmental sound.
The sound information is stored for each viewer to corre-
spond to the time t. Especially, the environmental sound
includes the voice information created together with the
image. A method for expressing the sound information may
not be limited to the above-mentioned datasheet, and may
have variations such as graphs. FIG. 4 shows a datasheet in
the conference image storage portion 7. As shown in FIG.
4, the conference image is stored to correspond to an
identification number ID.

[0044] FIG. 5 shows a datasheet in the conference infor-
mation storage portion 9. Referring to FIG. 5, the confer-
ence information retains the living body information, the
sound information, and a conference image information data
ID to correspond to the time information, while the living
body information includes the pupil diameters, the target
being gazed at, the gazing period, the blink, and the tem-
perature on skin of face, and the sound information includes
whether or not the speaker makes a remark, the voice
volume of the speaker, and the environmental sound, as
described above.

[0045] FIG. 6 shows the index file in the index file storage
portion 12. Referring to FIG. 6, there are provided, from the
left, the time t, the conference image information ID, items
representing the viewer’s states of mind such as the interest
level, the excitation level, the comfort level, the understand
level, and the remember level. The times respectively cor-
responding to the conference image information are input
into the columns of the time t. The numbers that identify the
conference image information are input into the cells of the
conference image information ID. The state estimate values
obtained from the above-mentioned evaluation function are
input into the respective columns of the viewer’s states of
mind such as the interest level, the excitation level, the
comfort level, the understand level, and the remember level.
In addition, * marks in the drawing are the scenes deleted by
the state level determination portion 11. Thus, the number of
the scenes to be searched can be reduced. In this manner, the
image information IDs, to which indexes such as the interest
level, the excitation level, the comfort level, and the under-
stand level are appended, are stored in the index file storage
portion 12. In addition, the indexes such as the interest level,
the excitation level, the comfort level, and the understand
level are stored to correspond to the time information t of the
image information. Here, the interest level, the excitation
level, the comfort level, and the understand level are shown
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as the viewer’s states of mind, yet the viewer’s states of
mind may not be limited to the above-mentioned levels, and
may have variations.

[0046] Next, the evaluation function is described in the
following expressions (1) through (11) so as to calculate the
state estimate values of the interest level, the excitation
level, the comfort level, the understand level, the remember
level, the support level, the shared feeling level, the subjec-
tivity level, the objectivity level, the dislike level, and the
fatigue level of the person.

[0047] An interest level fl=wll*the pupil diameters
(change amount, change speed)+w12*the gazing (period,
times)+w13*blinks (rate, the number, the number of con-
tinuing blinks)+w14*the change amount of the temperatures
on skin of face+w15*the sound volume of the remark+
wl6*the voice volume of the speaker’s remark+w16*the
environmental sound . . . (1)

[0048] An excitation level f2=w21*the pupil diameters
(change amount, change speed)+w22*the gazing (period,
times)+w23*blinks (rate, the number, the number of con-
tinuing blinks)+w24*the change amount of the temperatures
on skin of face+w25*the sound volume of the remark+
w26*the voice volume of the speaker’s remark+w26*the
environmental sound . . . (2)

[0049] A comfort level f3=w31*the pupil diameters
(change amount, change speed)+w32*the gazing (period,
times)+w33*blinks (rate, the number, the number of con-
tinuing blinks)+w34*the change amount of the temperatures
on skin of face+w35*the sound volume of the remark+
w36*the voice volume of the speaker’s remark+w36*the
environmental sound . . . (3)

[0050] An understand level fd=wd1*the pupil diameters
(change amount, change speed)+w42*the gazing (period,
times)+w43*blinks (rate, the number, the number of con-
tinuing blinks)+w44*the change amount of the temperatures
on skin of face+w45*the sound volume of the remark+
w46*the voice volume of the speaker’s remark+w46*the
environmental sound . . . (4)

[0051] A remember level fS=wS1*the pupil diameters
(change amount, change speed)+w52*the gazing (period,
times)+w53*blinks (rate, the number, the number of con-
tinuing blinks)+w54*the change amount of the temperatures
on skin of face+w55*the sound volume of the remark+
w56*the voice volume of the speaker’s remark+w56*the
environmental sound . . . (5)

[0052] A concentration level f6=w61*the pupil diameters
(change amount, change speed)+w62*the gazing (period,
times)+w63*blinks (rate, the number, the number of con-
tinuing blinks)+w64*the change amount of the temperatures
on skin of face+w65*the sound volume of the remark+
w66*the voice volume of the speaker’s remark+w66*the
environmental sound+w67*the brain waves (frequency) . . .
(6)

[0053] A support level f7=w71*the pupil diameters
(change amount, change speed)+w72*the gazing (period,
times)+w73*blinks (rate, the number, the number of con-
tinuing blinks)+w74*the change amount of the temperatures
on skin of face+w75*the sound volume of the remark+
w76*the voice volume of the speaker’s remark+w76*the
environmental sound+w77*the brain waves (frequency) . . .

™
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[0054] A shared feeling level f8=w81*the pupil diameters
(change amount, change speed)+w82%the gazing (period,
times)+w83*blinks (rate, the number, the number of con-
tinuing blinks)+w84*the change amount of the temperatures
on skin of face+w85*the sound volume of the remark+
w86*the voice volume of the speaker’s remark+w86*the
environmental sound+w87*the brain waves (frequency) . . .
®)

[0055] A subjectivity level f9=w91*the pupil diameters
(change amount, change speed)+w92*the gazing (period,
times)+w93*blinks (rate, the number, the number of con-
tinuing blinks)+w94*the change amount of the temperatures
on skin of face+w95*the sound volume of the remark+
w96*the voice volume of the speaker’s remark+w96*the
environmental sound+w97*the brain waves (frequency) . . .
O

[0056] An objectivity level f10=w101*the pupil diameters
(change amount, change speed)+w102*the gazing (period,
times)+w103*blinks (rate, the number, the number of con-
tinuing blinks)+w104*the change amount of the tempera-
tures on skin of face+w105*the sound volume of the
remark+w106*the voice volume of the speaker’s remark+
w106*the environmental sound+w107*the brain waves (fre-
quency) . . . (10)

[0057] A fatigue level fll=wlll*the pupil diameters
(change amount, change speed)+w112*the gazing (period,
times)+w113*blinks (rate, the number, the number of con-
tinuing blinks)+w114*the change amount of the tempera-
tures on skin of face+wll5*the sound volume of the
remark+w116*the voice volume of the speaker’s remark+
wl16*the environmental sound+w117*the brain waves (fre-

quency) . .. (11)

[0058] Adescription will be given of the above-mentioned
expressions in detail. The interest level 1 in the expression
(1) is capable of identifying an image as a scene of interest,
in which the pupils are significantly changed, the gazing
period is long, the number of blinks is small, the tempera-
tures of skin of face greatly change, and the sound volume
of the remark is big. The interest level f1 in the expression
(1) can be calculated by respectively weighting with weight-
ing factors w1l through wln and adding the pupil diameters
(change amount, change speed), the gazing (period, times),
blinks (rate, the number, the number of continuing blinks),
the change amount of the temperatures on skin of face, the
sound volume of the remark, the voice volume of the
speaker’s remark, and the environmental sound.

[0059] The excitation level f2 in the expression (2) can be
calculated by respectively weighting with weighting factors
w21 through w2#x and adding the pupil diameters (change
amount, change speed), the gazing (period, times), blinks
(rate, the number, the number of continuing blinks), the
change amount of the temperatures on skin of face, the
sound volume of the remark, the voice volume of the
speaker’s remark, and the environmental sound. The com-
fort level f3 in the expression (3) can be calculated by
respectively weighting with weighting factors w31 through
w3n and adding the pupil diameters (change amount, change
speed), the gazing (period, times), blinks (rate, the number,
the number of continuing blinks), the change amount of the
temperatures on skin of face, the sound volume of the
remark, the voice volume of the speaker’s remark, and the
environmental sound.
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[0060] In the understand level f4 in the expression (4), it
is considered that the number of blinks is increased in the
case where it is difficult to understand (according to the
psychology of blinks). Generally, if it is difficult for the
viewer to understand, the viewer tries to get supplementary
information and the gazing period tends to increase. There-
fore, the image having a long gazing period and many times
of blinks is specified as the scene difficult to understand. The
understand level f4 in the expression (4) can be calculated by
respectively weighting with weighting factors w41 through
wdn and adding the pupil diameters (change amount, change
speed), the gazing (period, times), blinks (rate, the number,
the number of continuing blinks), the change amount of the
temperatures on skin of face, the sound volume of the
remark, the voice volume of the speaker’s remark, and the
environmental sound.

[0061] The remember level £5 in the expression (5) can be
calculated by respectively weighting with weighting factors
w51 through w5n and adding the pupil diameters (change
amount, change speed), the gazing (period, times), blinks
(rate, the number, the number of continuing blinks), the
change amount of the temperatures on skin of face, the
sound volume of the remark, the voice volume of the
speaker’s remark, and the environmental sound.

[0062] Inthe concentration level {6, for example, when the
change amount of the pupils is large, the gazing period is
long, the number of the blinks is small, the change amount
of the temperatures on skin of face is large, and the sound
volume of the remark is big, there is a high possibility that
the viewer is focusing on his or her attention. This is used for
specifying the psychological states of the viewer. The con-
centration level £6 in the expression (6) can be calculated by
respectively weighting with weighting factors w61 through
wén and adding the pupil diameters (change amount, change
speed), the gazing (period, times), blinks (rate, the number,
the number of continuing blinks), the change amount of the
temperatures on skin of face, the sound volume of the
remark, the voice volume of the speaker’s remark, the
environmental sound, and the brain waves. In the same
manner, the psychological states of the viewer can be
identified in other expressions.

[0063] FIG. 7 is a display example displayed by the
display controller 15. Referring to FIG. 7, the display
controller 15 displays a graphical user interface 30 including
a search condition input portion 40 and a search result
display portion 50 on the display portion 16. FIG. 7 shows
only the understand level, the interest level, and the comfort
level in the viewer’s states of mind. The search condition
input portion 40 includes a target conference input portion
41, a sclection state select portion 42, and a selection order
select portion 43. A search request can be input into the
target conference input portion 41, the selection state select
portion 42, and the selection order select portion 43, with the
search request input portion 13. Arbitrary conference image
can be selected with the target conference input portion 41.
The viewer’s states of mind can be selected with the
selection state select portion 42. The number of the scenes
selected by the state level determination portion 11 can be
determined with the selection order select portion 43.

[0064] Also as shown in FIG. 7, the display controller 15
displays the thumbnails on the search result display portion
50 in table format. The display controller 15 is capable of
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displaying the thumbnails for every viewer included in the
conference image information on the search result display
portion 50. Here, the thumbnails are displayed based on the
states of mind of a viewer A. The display controller 15
displays viewer tabs (selection means) 51A through 51D on
the search result display portion 50 to show the thumbnails
for every person. The display controller 15 displays status
tabs 52A through 52F to show the thumbnails for each state
of mind. It is thus possible to view landmark slides related
to all states of mind of, for example, a viewer A.

[0065] The display controller 15 also displays a timeline
slider 53 in the search result display portion 50. With the
timeline slider 53, the times can be changed at short inter-
vals. Moreover, if a thumbnail is clicked, the display con-
troller 15 plays the image information of the selected
thumbnail and subsequent image information. It is therefore
possible to know that the viewer A understands the content
of the conference at the points of (1), (2), (5), (6), and (9) in
FIG. 7.

[0066] Next, a description will be given of another display
example. FIG. 8 shows another display example. Referring
to FIG. 8, the display controller 15 displays a graphical user
interface 60 including the search result display portion 50 on
the display portion 16. The display controller 15 displays the
thumbnails on the search result display portion 50 in table
format. The thumbnails can be displayed for every viewer
included in the conference image information on the search
result display portion 50. Here, the thumbnails are displayed
based on the states of mind of the viewer A.

[0067] The display controller 15 displays the viewer tabs
51A through 51D on the search result display portion 50 to
show the thumbnails for each person. It is thus possible to
view the landmark slides related to the interest level of
viewers A through D. In addition, the display controller 15
displays the status tabs 52A through 352F to show the
thumbnails for each state of mind. The display controller 15
displays the timeline slider 53 on the search result display
portion 50. The search result display portion 50 displays the
thumbnails related to the interest level, the excitation level,
the comfort level, the understand level, and the remember
level at a time.

[0068] Referring to FIG. 8, it is possible to know that the
viewer A Is Interested in the content of the conference, is
excited, and has a good remembering at the point of (1). The
viewer A is interested in the content of the conference, yet
does not understand the content at the point of (2). The
viewer A Is not interested in the content of the conference,
yet feels comfortable and understands the content at the
point of (3). The viewer A is excited at the point of (4). It is
thus possible to know at what point each of the viewers is
interested in the content of the conference, and accordingly
it is possible to let the viewer manage the work related to the
content in which the viewer is interested.

[0069] Next, a description will be given of another display
example. FIG. 9 shows another display example. Referring
to FIG. 9, the display controller 15 displays a graphical user
interface 70 including the search result display portion 50.
The display controller 15 displays the thumbnails on the
search result display portion 50 in table format. The search
result display portion 50 shows a list of the thumbnails
related to the understand level of all the viewers A through
D included in the conference image information. The display
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controller 15 displays viewer tabs 51A through 51D on the
search result display portion 50 to show the thumbnails for
each person. The display controller 15 displays the status
tabs 52A through 52F to show the thumbnails for each state
of mind. The display controller 15 also displays the timeline
slider 53 in the search result display portion 50.

[0070] Next, a description will be given of further another
display example. FIG. 10 shows another display example.
The display controller 15 displays a graphical user interface
80 including the search result display portion 50. The
display controller 15 displays the thumbnails on the search
result display portion 50 in table format. The display con-
troller 15 displays the viewer tabs 51A and 51B on the
search result display portion 50 to show the thumbnails of
the states of mind for the each person. Further, the display
controller 15 displays the status tabs 52A through 52F to
show the thumbnails for each state of mind.

[0071] The search result display portion 50 displays the
thumbnails related to the interest level, the excitation level,
the comfort level, the understand level, and the remember
level for all the viewers at a time. Here, only the thumbnails
related to the viewers A and B are shown in the drawing.
However, the thumbnails of the all the viewers can be
displayed by scrolling the screen.

[0072] Next, a description will be given of the operation of
the information processing system 1. FIG. 11 is a view
illustrating how to detect and store the living body infor-
mation, the sound information, and the conference image
information. A reference numeral 200 denotes a conference
room. FIG. 12 is a flowchart showing the landmark scene
selection process. Referring to FIG. 11, the living body
information detection portion 2 is composed of infrared
cameras 211 and 212. The infrared camera 211 senses the
images of eyes of the viewer A, when the viewer A looks at
a slide display portion 205. The infrared camera 212 takes a
gazing state of a speaker 206. The sound information
detection portion 3 is composed of a sound pressure sensor
and a directional microphone 202. The conference image
detection portion 4 is composed of a conference image
detection camera 203. The synchronizer 8 synchronizes the
living body information and the sound information with the
conference image information, and stores in the conference
information storage portion 9 as an index file.

[0073] The state estimate processor 10 reads out the
conference information index file in the conference infor-
mation storage portion 9 in step S101 shown in FIG. 12. In
step S102, the state estimate processor 10 reads out the
information included in the conference information index
file provided for every scene ID as a parameter, calculates
the above-mentioned evaluation function, and estimates the
state estimate value of the person. The state level determi-
nation portion 11 ranks the states of mind of the viewer. In
step S103, the state estimate values estimated by the state
estimate processor 10 and the ranks of the states of mind
judged by the state level determination portion 11 are
associated with the conference image information data ID,
and are stored in the index file storage portion 12 as indexes.
The state rank judgment process may be performed selec-
tively.

[0074] The user designates a specific viewer from the
search request input portion 13, and inputs the state that the
viewer has interest and information on a landmark selection
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criterion. The display controller 15 refers to the landmark
selection criterion for every evaluation function in step
S104, and acquires a scene ID that satisfies the landmark
selection criterion in step S105. The display controller 15
refers to the conference image storage portion 7 to acquire
the conference image information corresponding to the
conference image information data ID from the conference
image storage portion 7, creates the thumbnails, and per-
forms the display process as shown in FIGS. 7 through 10.
This allows the user who is looking at the displayed infor-
mation to review the desired scene effectively.

[0075] Next, a description will be given of a second
embodiment. In the above-mentioned first embodiment, the
living body information and the like of the conference
viewers or participants is obtained, the states of mind based
on the information are estimated and displayed, and the
moving image to be played is accessed. In addition, the
information processing system 1 in accordance with the first
embodiment estimates the states of mind of the conference
participant with the living body information and displays the
estimated states of mind of the conference participant.
Assuming that a user remembers that one of the conference
participants was significantly nodding although the partici-
pant did not understand. When the user tries to find “the
scene that was highly understood by the participant” after
the conference, there is possibility that the scene cannot be
found. This is because the scene is defined, as a low
understand level. This drawback is solved in the second
embodiment.

[0076] FIG. 13 is a block diagram of an information
processing system 100 of the second embodiment. As shown
in FIG. 13, the information processing system 100 includes
the living body information detection portion 2, the sound
information detection portion 3, the conference image detec-
tion portion 4, the living body information storage portion 5,
the sound information storage portion 6, the conference
image storage portion 7, the synchronizer 8, the conference
information storage portion 9, the state estimate processor
10, the state level determination portion 11, the index file
storage portion 12, the search request input portion 13, the
search request storage portion 14, the display controller 15,
the display portion 16, and a state information input portion
101. The living body information detection portion 2, the
sound information detection portion 3, and the conference
image detection portion 4 serve as a conference information
detection portion 20. The state estimate processor 10, the
state level determination portion 11, and the index file
storage portion 12 serve as a landmark selection processor
21 that performs selection process of the landmark.

[0077] The state information input portion 101 is provided
so that the user may manually input the states of mind of the
conference participants. In the present embodiment, the state
information input portion 101 is realized with the graphical
user interface having buttons and sliders. The user is able to
input the states of mind of the conference participants into
the graphical user interface provided by the state informa-
tion input portion 101 with the use of, for example, the touch
panel, mouse, or key board. With the state information input
portion 101, the user is able to designate a specific viewer,
for example, and further input the viewer’s states of mind
such as the interest level of the viewer on the basis of the
user’s intention. The states of mind of the conference viewer
thus input by the state information input portion 101 are
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stored in the index file storage portion 12. The index file
storage portion 12 separately stores the states of mind of the
conference viewer that has been estimated by the state
estimate processor 10 and the states of mind of the confer-
ence viewer that has been input by the state information
input portion 101.

[0078] FIG. 14 shows a graphical user interface 110
having the buttons and the sliders added thereto. As shown
in FIG. 14, the state information input portion 101 displays
atime button portion 151, a state of mind button portion 152,
an attendant circumstance input portion 153, a participant
button portion 154, and a state of mind slider portion 155
inside the graphical user interface 110. The state of mind
button portion 152 includes an understand level button 1521,
an interest level button 1522, a comfort level button 1523,
and an excitation level button 1524. The states of mind of the
viewer A are shown in FIG. 14. First, a participant button
portion 154A is clicked to designate the viewer A. Then, the
understand level button 1521 is clicked to designate the state
of mind button portion 152. A numeric value can be given
to a slider bar 155A of the state of mind slider portion 155
to record the states of mind in more detail. Additionally, the
time button portion 151 shows the time synchronized with a
computer, and only a click can give a time stamp. Text can
be entered into the attendant circumstance input portion 153
according to the circumstances as necessary.

[0079] FIG. 15 shows the index file in the index file
storage portion 12. As shown in FIG. 185, there are provided,
from the left, the time t and the conference image informa-
tion ID, and the items representing the viewer’s states of
mind estimated by the state estimate processor 10 such as the
interest level, the excitation level, the comfort level, the
understand level, and the remember level, and the items
representing the viewer’s states of mind estimated by the
state information input portion 101 such as the interest level,
the excitation level, the comfort level, the understand level,
and the remember level. The times corresponding to the
conference image information are respectively input in the
column of the time t. The number that identifies the con-
ference image information is input into the conference
image information ID. The state estimate values that have
been obtained by the above-mentioned evaluation function
are input into the respective cells of the viewer’s states of
mind estimated by the state estimate processor 10 such as the
interest level, the excitation level, the comfort level, the
understand level, and the remember level. The scene having
the * marks denotes the scenes deleted by the state level
determination portion 11 in the drawing. This reduces the
number of the scenes to be searched.

[0080] Here, the aforementioned drawing shows the inter-
est level, the excitation level, the comfort level, the under-
stand level, and the remember level as the viewer’s states of
mind. However, the viewer’s states of mind may not be
limited to the above-mentioned levels. The state estimate
values that have been obtained by the above-mentioned
evaluation function are input into the respective cells of the
viewer’s states of mind acquired by state information input
portion 101 such as the interest level, the excitation level, the
comfort level, the understand level, and the remember level.
The input values may have 10 levels to 1 at the intervals of
0.1, yet may have other variations.

[0081] FIG. 16 is shows another display example. Refer-
ring to FIG. 16, the display controller 15 displays a graphi-
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cal user interface 130 including the search condition input
portion 40 and the search result display portion 50. The
search condition input portion 40 includes the target con-
ference input portion 41, the selection state select portion 42,
the selection order select portion 43, and a source select
portion 44. The search request can be input from the search
condition input portion 13. Arbitrary conference image can
be selected from the target conference input portion 41. The
states of mind of the viewer can be selected from the
selection state select portion 42. Here, FIG. 16 shows only
the understand level and the comfort level from among the
states of mind of the viewer. The selection order select
portion 43 determines the number of the scenes selected by
the state level determination portion 11.

[0082] The search result display portion 50 displays the
thumbnails in table format. The search result display portion
50 is capable of displaying the thumbnails for every viewer
included in the conference image information. The example
shown in FIG. 16 displays the thumbnails on the basis of the
states of mind of the viewer A. The search result display
portion 50 displays the viewer tabs 51A through 51D to
show the thumbnails for every person. The search result
display portion 50 also displays the status tabs 52A through
52F to show the thumbnails for each state of mind of the
viewer. This makes it possible to view landmark slides
related to all states of mind of, for example, the viewer A.

[0083] The display controller 15 is capable of visualizing
the difference with different colors in the display format
showing the thumbnails. The thumbnail extracted by the
state estimate processor 10 is outlined with a colorless frame
as shown in (1) in FIG. 16, and the thumbnail input by the
state information input portion 101 is outlined with a blue
frame as shown in (5) in FIG. 16. Moreover, the thumbnail
extracted by the state estimate processor 10 equal to the
thumbnail input by the state information input portion 101 is
outlined with a red frame as shown in (9) in FIG. 16. This
enables to display the thumbnail of the scene (5) as “the
scene that the viewer A understood”, because the user thinks
that the viewer A understood in the scene (5), whereas in fact
the viewer A did not understand. Further, one of the output
of the state estimate processor 10 and the output of the state
information input portion 101 can be selectively displayed.

[0084] FIG. 17 is a flowchart showing a landmark scene
selection process of the second embodiment. The state
estimate processor 10 reads out the conference information
index file in the conference information storage portion 9 in
step S201. Instep S202, the state estimate processor 10 reads
out the information included in the conference information
index file provided for every scene ID as a parameter,
calculates the above-mentioned evaluation function, and
estimates the state estimate value of the person. The state
level determination portion 11 ranks the states of mind of the
viewer. The state level determination portion 11 ranks the
states of mind of the viewer. In step S103, the state estimate
values estimated by the state estimate processor 10 and the
ranks of the states of mind judged by the state level
determination portion 11 are associated with the conference
image information data ID, and are stored in the index file
storage portion 12 as indexes. The state rank judgment
process may be performed selectively.

[0085] The user designates a specific viewer from the
search request input portion 13, and inputs the state that the
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viewer has interest and information on a landmark selection
criterion. The landmark selection criterion can be changed
by the selection order select portion 43 in the search con-
dition input portion 40 shown in FIG. 16. This change can
be performed with the search request input portion 13. The
display controller 15 refers to the landmark selection crite-
rion for every evaluation function, and acquires the scene ID
that satisfies the landmark selection criterion in step S205. In
step S206, the display controller 15 refers to the source
selection and is set to display the thumbnails on the select
condition. The display controller 15 refers to the conference
image storage portion 7, acquires the conference image
information corresponding to the conference image infor-
mation data ID, generates the thumbnail, and performs the
display process shown in FIG. 16. This allows the person
who views the display to review the desired scene effec-
tively.

[0086] According to the embodiments described above,
the states of the viewer can be given with the living body
information as the clue of the scene to be searched, and the
scene matched with the clue can be searched. This can
specify the desired scene from among the scenes segmented
at certain intervals. This can also specify a meaningful scene
for the viewer who did not say a word, even if the impor-
tance is specified with the voice volume of the speaker. It is
also possible to associate the desired scene with each of the
viewers. The search operation can be supported to search the
moving image data for the desired scene recorded the
conference or presentation held in the conference room.
Moreover, with the above-mentioned embodiments, it is
possible to support the search for the desired scene. It is
therefore possible to the review the scene desired by the
viewer effectively.

[0087] An information processing method of the present
invention may be realized by a CPU (Central Processing
Unit), a ROM (Read Only Memory), and a RAM (Random
Access Memory). A program thereof is installed from a
portable storage medium such as CD-ROM, DVD, a flexible
disc, or is downloaded by way of a communication line.
When the CPU executes the program, each step is accom-
plished. That is to say, the program makes the computer
execute the steps of estimating the states of mind of the
person with at least one of the living body information and
the sound information acquired when the person was cap-
tured, and makes the computer execute the steps of provid-
ing the image information with the index at the time of
capturing.

[0088] Although a few embodiments of the present inven-
tion have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in these
embodiments without departing from the principles and
spirit of the invention, the scope of which is defined in the
claims and their equivalents. For example, the conference
image has been described as the image in the above-
mentioned embodiments, however, the image of the present
invention may not be limited to the conference image.

[0089] The present invention includes the following con-
figuration. The information processing apparatus of the
present invention further includes a determination portion
that determines priority levels in the states of mind of the
person estimated by the estimate portion. According to the
present invention, the priority levels are capable of making
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appropriate scenes as landmarks, thereby preventing the
search performance from drastically degrading owing to the
enormous numbers of items to be searched.

[0090] The states of mind of the person comprises at least
one of an interest level of the person, an excitation level of
the person, a comfort level of the person, an understand level
of the person, a remember level of the person, a concentra-
tion level of the person, a support level that represents a
degree to which the person agrees with the other’s opinion,
a shared feeling level that represents the degree to which the
person feels and understands the other’s opinion in a same
manner, a subjectivity level that represents the degree to
which the person evaluates on the basis of subjectivity of the
person, an objectivity level that represents the degree to
which the person shows universal points of view, being
independent of a specific, personal, and subjective way of
thinking, a dislike level that represents the degree to which
the person’s mind has a negative feeling, and a fatigue level
that represents the degree to which the person is tired. The
estimate portion estimates the states of mind of the person
with a given evaluation function. The living body informa-
tion and the sound information of the person are weighted
and added. The information processing apparatus of the
present invention further includes a synchronizer that syn-
chronizes the living information and the sound information
of the person with the image information. The information
processing apparatus of the present invention further
includes a storage portion that stores the information syn-
chronized in the synchronizer; and another storage portion
that stores image information to which the index is
appended. The information processing apparatus of the
present invention further includes a memory portion that
stores the index appended by the append portion, the index
being associated with time information of the image infor-
mation. The information processing apparatus of the present
invention further includes a display controller that refers to
the index appended by the append portion and displays the
image information in a given format. The display controller
displays the image information for every person included in
the image information. The display controller displays a
select portion to show the image information for said every
person. The display controller displays the image informa-
tion on the basis of the states of mind of the person. The
display controller adds and displays a given timeline slider.
The timeline sliders allows to segment the time at short
intervals. The display controller displays the image infor-
mation with a thumbnail. The display controller plays the
image information that corresponds to a selected thumbnail.
The living body information of the person includes at least
one of information on pupil diameters, a target being gazed
at, a gazing period, a blink, and a temperature on skin of
face. The sound information includes at least one of infor-
mation on whether or not there is a remark, a sound volume,
whether or not a speaker makes a remark, a voice volume of
the speaker, and an environmental sound. The image is a
conference image. The information processing apparatus of
the present invention further includes a living body infor-
mation detection portion that detects the living body infor-
mation of the person; a sound information detection portion
that detects the sound information at the time of capturing;
and a capturing portion that captures the image information.
The living body information detection portion detects a
blink of the person and a state of the person’s eye as the
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living body information of the person. The living body
information detection portion detects a temperature on skin
of face.

What is claimed is:
1. An information processing apparatus comprising:

an estimate portion that estimates states of mind of a
person with either or both of living body information
and sound information of the person acquired at a time
of capturing the person; and

an append portion that appends an index to image infor-
mation acquired at the time of capturing the person
with the states of mind of the person estimated by the
estimate portion.

2. The information processing apparatus according to
claim 1, further comprising a determination portion that
determines priority levels in the states of mind of the person
estimated by the estimate portion.

3. The information processing apparatus according to
claim 1, wherein the states of mind of the person comprises
at least one of an interest level of the person, an excitation
level of the person, a comfort level of the person, an
understand level of the person, a remember level of the
person, a concentration level of the person, a support level
that represents a degree to which the person agrees with the
other’s opinion, a shared feeling level that represents the
degree to which the person feels and understands the other’s
opinion in a same manner, a subjectivity level that represents
the degree to which the person evaluates on the basis of
subjectivity of the person, an objectivity level that represents
the degree to which the person shows universal points of
view, being independent of a specific, personal, and subjec-
tive way of thinking, a dislike level that represents the
degree to which the person’s mind has a negative feeling,
and a fatigue level that represents the degree to which the
person is tired.

4. The information processing apparatus according to
claim 1, wherein the estimate portion estimates the states of
mind of the person with a given evaluation function.

5. The information processing apparatus according to
claim 4, wherein the living body information and the sound
information of the person are weighted and added.

6. The information processing apparatus according to
claim 1, further comprising a synchronizer that synchronizes
the living information and the sound information of the
person with the image information.

7. The information processing apparatus according to
claim 6, further comprising:

a storage portion that stores the information synchronized
in the synchronizer; and

another storage portion that stores image information to

which the index is appended.

8. The information processing apparatus according to
claim 1, further comprising a memory portion that stores the
index appended by the append portion, the index being
associated with time information of the image information.

9. The information processing apparatus according to
claim 1, further comprising a display controller that refers to
the index appended by the append portion and displays the
image information in a given format.
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10. The information processing apparatus according to
claim 9, wherein the display controller displays the image
information for every person included in the image infor-
mation.

11. The information processing apparatus according to
claim 9, wherein the display controller displays a select
portion to show the image information for said every person.

12. The information processing apparatus according to
claim 9, wherein the display controller displays the image
information on the basis of the states of mind of the person.

13. The information processing apparatus according to
claim 9, wherein the display controller adds and displays a
given timeline slider.

14. The information processing apparatus according to
claim 9, wherein the display controller displays the image
information with a thumbnail.

15. The information processing apparatus according to
claim 9, wherein the display controller plays the image
information that corresponds to a selected thumbnail.

16. The information processing apparatus according to
claim 1, wherein the living body information of the person
includes at least one of information on pupil diameters, a
target being gazed at, a gazing period, a blink, and a
temperature on skin of face.

17. The information processing apparatus according to
claim 1, wherein the sound information includes at least one
of information on whether or not there is a remark, a sound
volume, whether or not a speaker makes a remark, a voice
volume of the speaker, and an environmental sound.

18. The information processing apparatus according to
claim 1, wherein the image is a conference image.

19. The information processing apparatus according to
claim 1, further comprising:

a living body information detection portion that detects
the living body information of the person;

a sound information detection portion that detects the
sound information at the time of capturing; and

a capturing portion that captures the image information.

20. The information processing apparatus according to
claim 19, wherein the living body information detection
portion detects a blink of the person and a state of the
person’s eye as the living body information of the person.

21. The information processing apparatus according to
claim 19, wherein the living body information detection
portion detects a temperature on skin of face.

22. An information processing method comprising;

estimating states of mind of a person with either or both
of living body information and sound information of
the person acquired at a time of capturing the person;
and

appending an index to image information acquired at the
time of capturing the person with the states of mind of
the person estimated by the estimate portion.

23. The information processing method according to
claim 22, wherein the states of mind of the person comprises
at least one of an interest level of the person, an excitation
level of the person, a comfort level of the person, an
understand level of the person, a remember level of the
person, a concentration level of the person, a support level
that represents a degree to which the person agrees with the
other’s opinion, a shared feeling level that represents the
degree to which the person feels and understands the other’s
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opinion in a same manner, a subjectivity level that represents
the degree to which the person evaluates on the basis of
subjectivity of the person, an objectivity level that represents
the degree to which the person shows universal points of
view, being independent of a specific, personal, and subjec-
tive way of thinking, a dislike level that represents the
degree to which the person’s mind has a negative feeling,
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and a fatigue level that represents the degree to which the
person is tired.

24. The information processing apparatus according to
claim 22, wherein the estimate portion estimates the states of
mind of the person with a given evaluation function.
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