
US 20210145340A1 
MAT IN 

( 19 ) United States 
( 12 ) Patent Application Publication ( 10 ) Pub . No .: US 2021/0145340 A1 

ASUKAI ( 43 ) Pub . Date : May 20 , 2021 

Publication Classification ( 54 ) INFORMATION PROCESSING SYSTEM , 
INFORMATION PROCESSING METHOD , 
AND RECORDING MEDIUM 

( 71 ) Applicant : SONY CORPORATION , TOKYO ( JP ) 

( 72 ) Inventor : MASAMICHI ASUKAI , TOKYO ( JP ) 

( 21 ) Appl . No .: 17 / 048,697 

( 51 ) Int . Ci . 
A61B 5/16 ( 2006.01 ) 
A61B 5/00 ( 2006.01 ) 
A61N 1/04 ( 2006.01 ) 

( 52 ) U.S. Ci . 
CPC A61B 5/165 ( 2013.01 ) ; A61N 1/0408 

( 2013.01 ) ; A61B 5/7275 ( 2013.01 ) ; A61B 
5/167 ( 2013.01 ) 

( 57 ) ABSTRACT 
[ Problem ] To provide an information processing system , an 
information processing method , and a recording medium 
capable of making a state of a user better according to an 
emotion of the user and improving quality of life . [ Solution ] 
The information processing system includes a control unit 
that estimates whether a user is positive or negative and has 
any one of a function of promoting an action of the user 
when it is estimated that the user is positive , a function of 
suppressing an action of the user when it is estimated that the 
user is negative , or a function of presenting a positive 
interpretation on a situation or action of the user when it is 
estimated that the user is negative . 

( 22 ) PCT Filed : Feb. 4 , 2019 

PCT / JP2019 / 003924 ( 86 ) PCT No .: 
$ 371 ( c ) ( 1 ) , 
( 2 ) Date : Oct. 19 , 2020 

( 30 ) Foreign Application Priority Data 

Apr. 25 , 2018 ( JP ) 2018-083548 

I'M SURE YOUR 
CHILD IS HAPPILY 

EATING IT ! 

Agent 

LII 

DVD 

C 

DU 



Patent Application Publication May 20 , 2021 Sheet 1 of 17 US 2021/0145340 A1 

FIG.1 

TI 

DII 

I'M SURE YOUR 
CHILD IS HAPPILY 

EATING IT ! 

mena 
II 

????? ??? ?? ???? ??? 

????? ?? ?? ??? 

DI 



FIG.2 

INFORMATION PROCESSING DEVICE 

COMMUNICATION UNIT 

Patent Application Publication 

120 

INPUT UNIT 

OUTPUT UNIT 

CONTROL UNIT 
103 

OPERATION INPUT UNIT 

SITUATION RECOGNITION UNIT 
IDENTIFICATION UNIT 

DISPLAY UNIT 

122 

102 

132 

SENSOR UNIT 

ACTION RECOGNITION UNIT 
FEEDBACK SELECTION UNIT 

SOUND OUTPUT UNIT 

May 20 , 2021 Sheet 2 of 17 

STORAGE UNIT 

IDENTIFICATION DB 
FEEDBACK DB 

US 2021/0145340 A1 



Patent Application Publication May 20 , 2021 Sheet 3 of 17 US 2021/0145340 A1 

FIG.3 

D USER ID SITUATION ACTION 

01 TRAIN & 
SITTING GIVING UP SEAT 1 

D2 HITTING i 

SHOUTING 

03 D4 
NEIGH 

BORHOOD GREETING 1 

FACING 
DOWNWARD & 
WALKING 

: 



FIG.4 

Patent Application Publication 

FEEDBACK 

ID 

USER ID 

SITUATION 
ACTION 

TYPE 

CONTENT 

PRIORITY 

R1 

ane 

AUDITORY 
UNCOMFORTABLE SOUND 

R2 

} 

VISION 

IMAGE OF DOG 

0.3 

May 20 , 2021 Sheet 4 of 17 

R3 

01 

VISION 

IMAGE OF CAT 

MEETING PERSON 
GREETING 

AUDITORY 

COMFORTABLE SOUND 

0.8 

RS 

FACING DOWNWARD & WALKING 

rebut 

VISION 

IMAGE OF INSECT 

X X 

US 2021/0145340 A1 



Patent Application Publication May 20 , 2021 Sheet 5 of 17 US 2021/0145340 A1 

FIG.5 

START 

RECOGNIZE SITUATION S103 

RECOGNIZE ACTION 

IDENTIFY PIN Es WS109 

SELECT P / N FEEDBACK 

PROVIDE FEEDBACK S115 

NO 
TERMINATED ? 

YES 

END 



Patent Application Publication May 20 , 2021 Sheet 6 of 17 US 2021/0145340 A1 

FIG.6 

START 

PERFORM P / N IDENTIFICATION 
BY USING IDENTIFICATION DB 
BASED ON SITUATION AND 

ACTION 
S123 

S126 
IS IT 

IDENTIFIED THAT 
USER EMOTION IS 

POSITIVE ? 
S132 

YES NO 
IS IT 

IDENTIFIED THAT 
USER EMOTION IS 

NEGATIVE ? 

YES S129 S135 

SELECT POSITIVE 
REINFORCER FB 

SELECT NEGATIVE 
REINFORCER FB 

END 



FIG.7 

INFORMATION PROCESSING DEVICE 

COMMUNICATION UNIT 

Patent Application Publication 

INPUT UNIT 

CONTROL UNIT 

OUTPUT UNIT 
131 

OPERATION INPUT UNIT 

SITUATION RECOGNITION UNIT 
IDENTIFICATION UNIT 

DISPLAY UNIT 

122 

132 

ACTION RECOGNITION UNIT 
FEEDBACK SELECTION UNIT 

SENSOR UNIT 

SOUND OUTPUT UNIT 

May 20 , 2021 Sheet 7 of 17 

EMOTION RECOGNITION UNIT 
LEARNING UNIT STORAGE UNIT 

142 

143 

IDENTIFICATION DB 

US 2021/0145340 A1 

FEEDBACK DB 

LEARNING DB 



FIG.8 

TIME 

USER ID 

SITU 

SITUATION RECOGNITION ACTION RECOGNITION EMOTION RECOG 

RESULT 

RESULT 

NITION RESULT 

Patent Application Publication 

LY 

NEIGHBORHOOD 
GREETING 

1 

1.2 

01 

COMMUTING & MEETING DOG 

WALKING 

1 

L3 

NEIGHBORHOOD 
GREETING 

} 

NEIGHBORHOOD & MEETING DOG 

STOPPING 

} 

L5 

t5 

{ } } 

NEIGHBORHOOD & MEETING CAT 

WALKING 

May 20 , 2021 Sheet 8 of 17 

HOME & CHOCOLATE 

EATING 

?? 

HOME & CAKE 

LEAVING 

- 

18 

COMPANY & UMBRELLA 

LEAVING 

mot 

L9 

19 

1.4 

COMPANY & UMBRELLA 

USING 

1 

US 2021/0145340 A1 

: 



Patent Application Publication May 20 , 2021 Sheet 9 of 17 US 2021/0145340 A1 

FIG.9 

START 

S203 

IS LEARNING 
DATA ADDED ? 

S206 

LEARN P / N 
IDENTIFICATION DATA LEARN P / N FB DATA 

END 



FIG.10 

INFORMATION PROCESSING DEVICE 

COMMUNICATION UNIT 

Patent Application Publication 

120 

1300 

INPUT UNIT 

CONTROL UNIT 

OUTPUT UNIT DISPLAY UNIT 

OPERATION INPUT UNIT 

SITUATION RECOGNITION UNIT 
IDENTIFICATION UNIT 

132 

122 

104 

SOUND OUTPUT UNIT 

ACTION RECOGNITION UNIT 

SENSOR UNIT 

FEEDBACK SELECTION UNIT 

May 20 , 2021 Sheet 10 of 17 

BRAIN STIMULATION UNIT 

STORAGE UNIT 
142 

IDENTIFICATION DB 

US 2021/0145340 A1 

FEEDBACK DB 



Patent Application Publication May 20 , 2021 Sheet 11 of 17 US 2021/0145340 A1 

FIG.11 

START 

RECOGNIZE SITUATION S303 

RECOGNIZE ACTION 

IDENTIFY P / N 5309 

FEEDBACK BRAIN 
STIMULATION S312 

TERMINATED ? 

YES 

END 



Patent Application Publication 

FIG.12 

SITUATION 

ACTION 

ETHICAL P / N 

LEGAL P / N 

REGION 

TRAIN & SITTING 

GIVING UP SEAT TO ANOTHER PERSON 

} 

D2 

HITTING ANOTHER PERSON 

--- 1 

May 20 , 2021 Sheet 12 of 17 

SHOUTING LOUDLY 

m1 

JAPAN 

US 2021/0145340 A1 



Patent Application Publication May 20 , 2021 Sheet 13 of 17 US 2021/0145340 A1 

FIG.13 

START 

IDENTIFY 
EMOTIONAL P / N 

NO 
IS IT 

IDENTIFIED 
THAT EMOTION IS 

POSITIVE ? 

NO 
IS IT 

IDENTIFIED 
THAT EMOTION IS 

NEGATIVE ? 

YES IDENTIFY LEGAL P / N S409 

NO IS LEGALLY 
NEGATIVE ? 

YES IDENTIFY ETHICAL 
P / N 

S418 
IS ETHICALLY 
NEGATIVE ? 

YES 

8424 

SELECT NEGATIVE 
REINFORCER FB 

SELECT POSITIVE 
REINFORCER FB 

END 



FIG.14 

FEEDBACK 

Patent Application Publication 

USER ID 

SITUATION 
ACTION 

TYPE 

CONTENT 

PRIORITY 

AUDITORY 

UNCOMFORTABLE SOUND 

R2 

01 

VISION 

IMAGE OF DOG 

R3 

01 

VISION 

IMAGE OF CAT 

R4 

MEETING PERSON 
GREETING 

} 

AUDITORY 

COMFORTABLE SOUND 

May 20 , 2021 Sheet 14 of 17 

FACING DOWNWARD & WALKING 

VISION 

IMAGE OF INSECT 

RO 

TRAIN & SITTING 

STANDING UP & NOT GETTING OFF 

LANGUAGE 

" YOU STOOD UP BY MISTAKE , BUT YOU DID GOOD THING BECAUSE YOU GAVE UP YOUR SEAT TO ANOTHER PERSON " 

LA 

R ? 

TRAIN & DELAY 

LANGUAGE 

" I'M SORRY THAT TRAIN IS 
DELAYED , BUT IT IS FORTUNATE THAT NO ONE WAS INJURED " 

US 2021/0145340 A1 



Patent Application Publication May 20 , 2021 Sheet 15 of 17 US 2021/0145340 A1 

FIG . 15 

START 

PERFORM P / N IDENTIFICATION 
USING IDENTIFICATION DB 
BASED ON SITUATION AND 

ACTION 

S506 
IS IT 

IDENTIFIED 
THAT ACTION IS 

POSITIVE ? S512 
YES 

IS IT 
IDENTIFIED 

THAT ACTION IS 
NEGATIVE ? 

[ SELECT POSITIVE REINFORCER FB $ 513 

IS THERE 
REFRAMING FB ? 

S521 

SELECT NEGATIVE 
REINFORCER FB SELECT REFRAMING FB 

END 



Patent Application Publication 

FIG.16 

USER ID 

SITUATION 

ACTION 

EMOTIONAL P / N 

ETHICAL P / N 

LEGAL P / N 

FIRST MEETING ON DAY 

GREETING 

1 

1 

D2 

CLEANING 

w1 

1 

May 20 , 2021 Sheet 16 of 17 

03 

CHILD 

DURING CLEANING 

PLAYING 

1 

--- 

US 2021/0145340 A1 



FIG.17 

Patent Application Publication 

FEEDBACK 

USER ID 

SITUATION 
ACTION 

TYPE 

CONTENT 

PRIORITY 

CHILD 

CHILD'S ROOM 

CLEANING 

1 

VISION 

ROBOT IS PLEASED 

R2 

CHILD 

CHILD'S ROOM & DURING CLEANING 
PLAYING 

wit 

VISION 

ROBOT IS SAD 

0.6 

R3 

May 20 , 2021 Sheet 17 of 17 

FIRST MEETING ON DAY 

CHILD 

GREETING 

AUDITORY 

COMFORTABLE SOUND 

R4 

PARENT 

CLEANING BY CHILD & [ X ] % IMPROVEMENT IN DEGREE OF ACHIEVEMENT OF CLEANING 

SCOLDING CHILD 

LANGUAGE 

" ALTHOUGH [ name ] DIDN'T CLEAN ROOM PERFECTLY , IT'S [ X ] % CLEANER THAN 
BEFORE CLEANING " 

: 

US 2021/0145340 A1 



US 2021/0145340 A1 May 20 , 2021 
1 

INFORMATION PROCESSING SYSTEM , 
INFORMATION PROCESSING METHOD , 

AND RECORDING MEDIUM 

object is essential , and in a case where the object cannot be 
removed , it is difficult to reduce the negative emotion of the 
user . 

FIELD 
[ 0013 ] Therefore , the present disclosure proposes an infor 
mation processing system , an information processing 
method , and a recording medium capable of making a state 
of a user better according to an emotion of the user and 
improving quality of life . 

[ 0001 ] The present disclosure relates to an information 
processing system , an information processing method , and a 
recording medium . 

BACKGROUND 

[ 0002 ] Conventionally , measurement of an emotion of a 
user in a specific situation and estimation of a target of the 
emotion have been performed to provide feedback for the 
emotion . 
[ 0003 ] For example , Patent Literature 1 below discloses 
that an estimated emotion of a user and an object causing the 
user to have the emotion are acquired , and when the esti 
mated emotion of the user is positive , presentation informa 
tion for maintaining the emotion is presented to the user , but 
when the estimated emotion of the user is negative , presen 
tation information for removing the object is presented to the 
user . 

[ 0004 ] Further , Patent Literature 2 below relates to a 
technique for detecting a positive emotion and a negative 
emotion from a content of a conversation during the con 
versation . Further , Patent Literature 3 below discloses a 
system that determines whether a mental state is positive or 
negative based on a facial expression . Further , Patent Lit 
erature 4 below discloses an action control system that 
properly learns appropriateness of an action of a robot based 
on an emotion change of a user by changing suitability 
associated with a selected action of the robot based on an 
emotion change of the user . 
[ 0005 ] Further , Patent Literature 5 below discloses that , in 
a dialogue system , a negative emotion and a positive emo 
tion are estimated from a user's utterance or motion , and a 
response corresponding to the emotion is made to cause the 
user to feel like the system sympathizes with the user , 
thereby building a trust between the user and the system . 

Solution to Problem 
[ 0014 ] According to the present disclosure , an information 
processing system is provided that includes : a control unit 
that estimates whether a user is positive or negative , and has 
any one of a function of promoting an action of the user 
when it is estimated that the user is positive , a function of 
suppressing an action of the user when it is estimated that the 
user is negative , or a function of presenting a positive 
interpretation on a situation or action of the user when it is 
estimated that the user is negative . 
[ 0015 ] According to the present disclosure , an information 
processing method , by a processor , is provided that includes : 
estimating whether a user is positive or negative ; and 
performing any one of a function of promoting an action of 
the user when it is estimated that the user is positive , a 
function of suppressing an action of the user when it is 
estimated that the user is negative , or a function of present 
ing a positive interpretation on a situation or action of the 
user when it is estimated that the user is negative . 
[ 0016 ] According to the present disclosure , a recording 
medium recording a program is provided that causes a 
computer to function as a control unit that estimates whether 
a user is positive or negative , and has any one of a function 
of promoting an action of the user when it is estimated that 
the user is positive , a function of suppressing an action of the 
user when it is estimated that the user is negative , or a 
function of presenting a positive interpretation on a situation 
or action of the user when it is estimated that the user is 
negative . 

CITATION LIST 

Patent Literature 

[ 0006 ] Patent Literature 1 : JP 2017-201499 A 
[ 0007 ] Patent Literature 2 : JP 2017-091570 A 
[ 0008 ] Patent Literature 3 : JP 2016-147006 A 
[ 0009 ] Patent Literature 4 : JP 2016-012340 A 
[ 0010 ] Patent Literature 5 : JP 2006-178063 A 

Advantageous Effects of Invention 
[ 0017 ] As described above , according to the present dis 
closure , it is possible to make a state of a user better 
according to an emotion of the user and improve quality of 
life . 
[ 0018 ] Note that the above - described effect is not neces 
sarily restrictive , and any one of effects described in the 
present specification or other effects that can be understood 
from the present specification may be exhibited in addition 
to or in place of the above - described effect . 

SUMMARY BRIEF DESCRIPTION OF DRAWINGS 

Technical Problem 

[ 0011 ] However , as for the response to an emotion of the 
user , only a response that is in sympathy with the emotion 
of the user ( that is , showing empathy ) or a response causing 
the user to maintain a positive emotion is made , and a 
response for making a state of the user better has not been 
considered . 
[ 0012 ] Further , Patent Literature 1 described above dis 
closes that , when the user has a negative emotion , informa 
tion for removing an object causing the user to have the 
emotion is presented , but in this case , acquisition of the 

[ 0019 ] FIG . 1 is a diagram for describing an overview of 
an information processing system according to an embodi 
ment of the present disclosure . 
[ 0020 ] FIG . 2 is a block diagram illustrating an example of 
a configuration of an information processing device accord 
ing to a first exemplary embodiment . 
[ 0021 ] FIG . 3 is a diagram illustrating an example of a 
data structure of an identification DB for ( emotion ) PN 
identification according to the first exemplary embodiment . 
[ 0022 ] FIG . 4 is a diagram illustrating an example of a 
data structure of a feedback DB for feedback selection 
according to the first exemplary embodiment . 
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[ 0045 ] ( 2-2-2 . Operation Processing ) 
[ 0046 ] 2-3 . Third Exemplary Embodiment ( Brain Stimu 
lation ) 
[ 0047 ] ( 2-3-1 . Configuration Example ) 
[ 0048 ] ( 2-3-2 . Operation Processing ) 
[ 0049 ] 2-4 . Fourth Exemplary Embodiment ( Ethical and 
Legal Considerations ) 
[ 0050 ] ( 2-4-1 . Configuration Example ) 
[ 0051 ] ( 2-4-2 . Operation Processing ) 
[ 0052 ] 2-5 . Fifth Exemplary Embodiment ( Reframing ) 
[ 0053 ] ( 2-5-1 . Configuration Example ) 
[ 0054 ] ( 2-5-2 . Operation Processing ) 
[ 0055 ] ( 2-5-3 . Adding Response Showing Empathy ) 
[ 0056 ] ( 2-5-4 . Automatic Generation of Reframing ) 
[ 0057 ] 2-6 . Sixth Exemplary Embodiment ( Example of 
Application to Small Communities ) 
[ 0058 ] ( 2-6-1 . Configuration Example ) 
[ 0059 ] ( 2-6-2 . Operation Processing ) 
[ 0060 ] 3. Conclusion 

[ 0023 ] FIG . 5 is a flowchart illustrating an example of an 
overall flow of FB processing of the information processing 
system according to the first exemplary embodiment . 
[ 0024 ] FIG . 6 is a flowchart illustrating an example of P / N 
identification processing and P / N feedback selection pro 
cessing according to the first exemplary embodiment . 
[ 0025 ] FIG . 7 is a block diagram illustrating an example of 
a configuration of an information processing device accord 
ing to a second exemplary embodiment . 
[ 0026 ] FIG . 8 is a diagram illustrating an example of a 
data structure of a learning DB according to the second 
exemplary embodiment . 
[ 0027 ] FIG . 9 is a flowchart illustrating an example of a 
flow of learning processing according to the second exem 
plary embodiment . 
[ 0028 ] FIG . 10 is a block diagram illustrating an example 
of a configuration of an information processing device 
according to a third exemplary embodiment . 
[ 0029 ] FIG . 11 is a flowchart illustrating an example of a 
flow of brain stimulation processing according to the third 
exemplary embodiment . 
[ 0030 ] FIG . 12 is a diagram illustrating an example of a 
data structure of a P / N identification database according to 
a fourth exemplary embodiment . 
[ 0031 ] FIG . 13 is a flowchart illustrating an example of a 
flow of feedback processing considering ethical P / N iden 
tification and legal P / N identification according to the fourth 
exemplary embodiment . 
[ 0032 ] FIG . 14 is a diagram illustrating an example of a 
data structure of a feedback DB for selection of feedback 
including reframing FB according to a fifth exemplary 
embodiment . 
[ 0033 ] FIG . 15 is a flowchart illustrating an example of a 
flow of feedback processing including reframing according 
to the fifth exemplary embodiment . 
[ 0034 ] FIG . 16 is a diagram illustrating an example of a 
data structure of a database for P / N identification in con 
sideration of ethical P / N identification and legal P / N iden 
tification according to a sixth exemplary embodiment . 
[ 0035 ] FIG . 17 is a diagram illustrating an example of a 
data structure of a feedback DB for selection of feedback 
including reframing FB according to the sixth exemplary 
embodiment . 

1. Overview of Information Processing System 
According to Embodiment of Present Disclosure 

[ 0061 ] An information processing system according to the 
present embodiment is an agent system that estimates an 
emotion of a user based on an action of the user or a 
situation , and gives a feedback corresponding to the esti 
mated emotion , thereby further improving a life of the user , 
that is , improving quality of life ( POL ) of the user . It is 
necessary to have a negative emotion such as anger or 
sadness toward an environment , situation , or people , in 
order to detect a danger and avoid the danger , but an 
excessive negative emotion leads to stress and may 
adversely affect an immune system or the like . On the other 
hand , having a positive emotion has a good influence on the 
immune system or the like , and can be said as a more 
favorable state . 
[ 0062 ] ( Background ) 
[ 0063 ] In recent years , a voice agent that recognizes an 
uttered voice of the user and directly responds to a user's 
question or request in one short - term session ( completed 
with a request and a response ) has become popular . Such a 
voice agent is installed , for example , as a home agent for 
domestic use , in a dedicated speaker device ( so - called home 
agent device ) placed in a kitchen , a dining room , or the like . 
[ 0064 ] Further , in the above - described existing tech 
niques , a voice agent that makes a response corresponding 
to an estimated emotion of the user is also proposed . 
[ 0065 ] However , in all of the techniques , the system 
expresses the same emotion as that of the user , thereby 
showing empathy to the user , and improvement ( including 
long - term state improvement such as improvement of a 
living , a life , or the like ) of a state of the user regardless of 
positive / negative has not been sufficiently considered . 
[ 0066 ] In this regard , according to the present embodi 
ment , it is possible to make a state of a user better and 
improve quality of life by providing feedback corresponding 
to an emotion of the user . 
[ 0067 ] Specifically , the information processing system 
( agent system ) according to the present embodiment recog 
nizes an action of the user in a specific situation , estimates 
an emotion at that time , and gives feedback for promoting 
( increasing the action ) or suppressing ( reducing the action ) 
the action at that time according to the estimated emotion , 
thereby further improving a life of the user . For example , in 

DESCRIPTION OF EMBODIMENTS 
[ 0036 ] Hereinafter , a preferred embodiment of the present 
disclosure will be described in detail with reference to the 
appended drawings . Note that , in the present specification 
and the drawings , components having substantially the same 
functional configuration are provided with the same refer 
ence signs , so that repeated description of these components 
is omitted . 
[ 0037 ] Further , the description will be made in the fol 
lowing order . 
[ 0038 ] 1. Overview of Information Processing System 
According to Embodiment of Present Disclosure 
[ 0039 ] 2. Exemplary Embodiments 
[ 0040 ] 2-1 . First Exemplary Embodiment ( Promotion and 
Suppression of Action ) 
0041 ] ( 2-1-1 . Configuration Example ) 

[ 0042 ] ( 2-1-2 . Operation Processing ) 
[ 0043 ] 2-2 . Second Exemplary Embodiment ( Learning in 
Database ) 
[ 0044 ] ( 2-2-1 . Configuration Example ) 
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a case where the emotion of the user is positive , the 
information processing system according to the present 
embodiment gives positive feedback ( a positive reinforcer 
based on behavior analysis ) for promoting the action at that 
time to increase the action . Further , in a case where the 
emotion of the user is negative , the information processing 
system according to the present embodiment gives negative 
feedback ( a negative reinforcer based on behavior analysis ) 
for suppressing the action at that time to reduce the action . 
Further , the information processing system according to the 
present embodiment can also turn the emotion of the user 
into positive by performing reframing that presents a posi 
tive interpretation with respect to a situation or action that 
the user perceives as negative . 
[ 0068 ] Here , FIG . 1 illustrates a diagram for describing an 
overview of the information processing system according to 
the present embodiment . FIG . 1 is a diagram for describing 
an example of the reframing . As illustrated in FIG . 1 , for 
example , when the user forgot to eat a dessert ( for example , 
a food with a short shelf life such as cream puff ) before 
going out , and thus has a negative emotion , the agent 
presents a positive interpretation such as “ I'm sure your 
child is happily eating it ! ” or “ I'm sure your child will find 
it and eat it , thinking dad left it for me ! ” , thereby making it 
possible to turn a state of the user into a positive state 
without changing the situation or action . For the reframing 
performed by the agent , for example , only a sound may be 
presented from an earphone of a head mounted display 
( HMD ) ( information processing device 10 ) worn by the 
user , or a video of an agent character or the like may be 
displayed in augmented reality ( AR ) on a display unit of the 
HMD . 

[ 0069 ] The recognition of the situation or action of the 
user , and the emotion estimation can be performed by using 
various sensing data , information ( schedule information , a 
mail , a posted message on a social network , or the like ) input 
by the user , information ( date , map , weather , surveillance 
footage , or the like ) acquired from the outside , or machine 
learning . A specific example of the sensing data will be 
described later . For example , information sensed by a sensor 
such as a camera , a microphone , an acceleration sensor , a 
gyro sensor , a location information acquisition unit , a bio 
logical sensor ( for example , body temperature , pulse , heart 
beat , sweating , blink , or brain wave ) , a gaze sensor , or an 
environmental sensor ( for example , temperature , humidity , 
illuminance , or wind pressure ) can be assumed . These 
sensors may be provided in , for example , the information 
processing device 10 , or may be implemented by another 
wearable device , a smartphone , or the like that is commu 
nicatively connected to the information processing device 
10 . 
[ 0070 ] Further , in a case where the user forgot to eat a 
dessert before going out and has a negative emotion as 
assumed in FIG . 1 , for example , first , a fact that the user 
purchased the dessert and put the dessert in a refrigerator , an 
expiration date of the dessert , and the like can be acquired 
from a shopping record ( for example , credit card statement 
or electronic money statement ) of the user , a camera of the 
refrigerator , a camera of a smartphone , a posting on a social 
network , and the like . Then , a fact that the user is on the way 
to work can be acquired from a location or movement of the 
user , a date and time , and the like . As a result , it is possible 
to understand that the user left the dessert at home ( situation 
recognition ) and forgot to eat before going out ( action 

recognition ) . In a case where the user has a negative emotion 
due to the action in such a situation , as described above , it 
is possible to turn the state of the user to a positive state by 
presenting a positive interpretation such as “ I'm sure your 
child is happily eating it ! ” . 
[ 0071 ] Whether or not the user has a negative emotion 
may be identified based on , for example , a database in which 
emotions ( negative / positive ) are associated with situations 
and actions , the database being prepared in advance . Further , 
a timing for the reframing may be when the user takes an 
action such as “ going out ” , when a stomach growls ( rum 
bling ) , when the user mumbles something about forgetting 
to eat the dessert , when the user posts on a social network , 
when the user sighs while keeping eyes on a food shop , a 
food sign , or the like , when the user walks with his / her head 
down ( it can be estimated that the user is depressed ) , when 
it is estimated from an eye movement , brain waves , or the 
like that the user is thinking of something , when it is 
estimated from a blood sugar level , brain waves , and the like 
that the user is hungry or is thinking about food , or the like . 
[ 0072 ] The information processing system according to 
the embodiment of the present disclosure has been described 
hereinabove . The information processing system ( also 
referred to as agent system ) according to the present 
embodiment is implemented by various devices . For 
example , the agent system according to the present embodi 
ment can be implemented by an output device such as a 
smartphone , a tablet terminal , a mobile phone , a dedicated 
terminal such as a home agent ( speaker device ) , a projector , 
or a wearable device such as a head mounted display 
( HMD ) , a smart band , a smart watch , or a smart ear mounted 
on the ear . The HMD may be , for example , a spectacle - type 
HMD that includes earphones and a see - through display unit 
and can be worn on a daily basis ( see FIG . 1 ) . 
[ 0073 ] Further , the agent system according to the present 
embodiment is an application executed on these output 
devices or a server , and may be implemented by a plurality 
of devices . Further , in the agent system according to the 
present embodiment , an arbitrary output device may provide 
feedback as appropriate . For example , while the user is at 
home , a speaker device or display device ( a TV receiver , a 
projector , a large display device installed in a room , or the 
like ) in the room mainly provides the feedback , but while the 
user is outside the home , a smartphone , a smart band , a smart 
earphone , or the like mainly provides the feedback . Further , 
the feedback may be provided by a plurality of devices at 
substantially the same time . 
[ 0074 ] Further , the feedback ( promotion , suppression , and 
reframing ) to the user can be provided in a form of sound 
output , image display , text display , tactile stimulation on the 
body , brain stimulation , or the like . 
[ 0075 ] Subsequently , the information processing system 
according to the present embodiment will be described in 
detail by using a plurality of exemplary embodiments . 

2. Exemplary Embodiments 

2-1 . First Exemplary Embodiment ( Promotion and 
Suppression of Action ) 

2-1-1 . Configuration Example 
[ 0076 ] FIG . 2 is a block diagram illustrating an example of 
a configuration of an information processing device 10a 
according to a first exemplary embodiment . As illustrated in 
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FIG . 2 , the information processing device 10a includes a 
control unit 100a , a communication unit 110 , an input unit 
120 , an output unit 130 , and a storage unit 140 . 
[ 0077 ] The control unit 100a functions as an arithmetic 
processing device and a control device , and controls an 
overall operation in 10a according to various programs . The 
control unit 100a is implemented by an electronic circuit 
such as a central processing unit ( CPU ) or a microprocessor , 
for example . Further , the control unit 100a may include a 
read only memory ( ROM ) that stores programs , arithmetic 
operation parameters , or the like to use , and a random access 
memory ( RAM ) that temporarily stores parameters varying 
as appropriate , or the like . 
[ 0078 ] Further , the control unit 100a according to the 
present embodiment also functions as a situation recognition 
unit 101 , an action recognition unit 102 , an identification 
unit 103 , and a feedback selection unit 104 . 
[ 0079 ] The situation recognition unit 101 recognizes an 
environment in which the user is placed as a situation . 
Specifically , the situation recognition unit 101 recognizes a 
user situation based on sensing data ( sound , camera video , 
biological information , motion information , or the like ) 
sensed by a sensor unit 122. For example , the situation 
recognition unit 101 recognizes a vehicle ( train , bus , car , 
bicycle , or the like ) used by the user based on a location of 
the user , a moving speed , and acceleration sensor data . 
Further , for the situation recognition , the sensor unit 122 
may label an environment with an AND condition of lan 
guage ( for example , “ train & crowded ” ( crowded train ) or 
“ room & child ” ( child's room ) ) . 
[ 0080 ] Further , the situation recognition unit 101 may also 
recognize a situation that the user actually perceives ( expe 
riences ) . For example , the situation recognition unit 101 can 
recognize the situation that the user actually perceives by 
using only a captured image ( for example , a camera pro 
vided in the HMD and having an image capturing view angle 
corresponding to a visual field of the user ) obtained by 
capturing an image of an area in a gaze direction of the user , 
or sound data collected by a microphone positioned near the 
ear of the user . Alternatively , in order to limit the situation 
to only a situation where the user pays attention , the situa 
tion recognition unit 101 may exclude data when the eyes 
are closed for a long time by sensing opening / closing of the 
eyes , or exclude data other than that when the user pays 
attention ( concentration ) by sensing a brain activity such as 
brain waves . 
[ 0081 ] Further , the situation recognition unit 101 may 
recognize the situation by referring to information ( schedule 
information , a mail content , a content posted on a social 
network , or the like ) input by the user , information ( a date 
and time , weather , traffic information , a user's purchase 
history , sensing data acquired from a sensor device ( surveil 
lance camera , surveillance microphone , or the like ) installed 
in the vicinity , or the like ) acquired by the information 
processing device 10a , or the like , in addition to the sensing 
data sensed by the sensor unit 122 . 
[ 0082 ] In addition , the situation recognition unit 101 may 
also recognize a situation ( for example , interaction in a 
music group in which the user participates , browsing , or 
downloading ) on a social network or a situation in a virtual 
reality ( VR ) world , in addition to a situation in the real 
world . 

[ 0083 ] Further , the situation recognition unit 101 may use , 
as a situation recognition method , a neural network trained 
by deep learning by giving sensing data and a language label 
as trainer data . 

[ 0084 ] The action recognition unit 102 recognizes the 
action of the user . Specifically , the action recognition unit 
102 recognizes a user action based on sensing data ( sound , 
camera video , biological information , motion information , 
or the like ) sensed by the sensor unit 122. For example , the 
action recognition unit 102 recognizes an action such as 
" stand , sit , walk , run , lie , fall , or talk ” in real time based on 
sensing data sensed by an acceleration sensor , a gyro sensor , 
a microphone , or the like . 
[ 0085 ] The identification unit 103 identifies a user emo 
tion based on the user situation recognized by the situation 
recognition unit 101 and the user action recognized by the 
action recognition unit 102. The “ emotion ” may be 
expressed as a basic emotion such as joy or anger , but here , 
as an example , the emotion may be expressed as positive / 
negative ( hereinafter , also referred to as P / N ) . The positive / 
negative emotion corresponds to , for example , an axis of 
" pleasure / misery ” in the Russell's circular model that orga 
nizes human emotions on two axes : “ arousal ” and “ pleasure / 
misery ( valence ) ” . Examples of the positive emotion include 
joy , happiness , excitement , relaxation , and satisfaction . 
Examples of the negative emotion include anxiety , anger , 
dissatisfaction , irritation , discomfort , sadness , depression , 
and boredom . Note that a level of the positive or negative 
emotion may be expressed by valence and normalized from 
-1 to 1. An emotion having valence of “ -1 ” is the negative 
emotion , an emotion having valence of “ 0 ” is a neutral 
emotion , and an emotion having valence of “ l ” is the 
positive emotion . 
[ 0086 ] The identification unit 103 according to the present 
embodiment may identify the user emotion ( P / N ) based on 
the user action and the user situation by using an identifi 
cation database ( DB ) 141 for P / N identification , generated in 
advance . Here , FIG . 3 illustrates an example of a data 
structure of the identification DB 141 for ( emotion ) P / N 
identification according to the present embodiment . As 
illustrated in FIG . 3 , the identification DB 141 stores data in 
which ( emotion ) P / N is associated in advance with a situ 
ation and an action ( 1 : positive and -1 : negative ) . Therefore , 
the identification unit 103 identifies whether the user emo 
tion is positive or negative based on the situation and action 
of the user . A mark “ * ” in the table illustrated in FIG . 3 
means “ don't care ” . In a case where a user ID is “ * ” , data 
can be applied to anyone , and in a case where the situation / 
action is “ * ” , data can be applied to any situation / action . P / N 
identification data accumulated in the identification DB 141 
may be , for example , general knowledge , a social common 
notion , or data generated in advance based on a question 
naire result regarding likes and dislikes or preference of the 
user , or may be automatically generated by learning to be 
described later . 

[ 0087 ] Referring to the example illustrated in FIG . 3 , the 
identification unit 103 estimates that “ P / N : 1 ( positive ) ” in 
a case where any user takes an action to give up his / her seat 
to someone in a situation where the user sits on a train 
( specifically , a case of a change from a sitting state to a 
standing state on the train , or the like ) . Further , referring to 
the example illustrated in FIG . 3 , the identification unit 103 
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estimates that “ P / N : -1 ( negative ) ” in a case of recognizing 
that any user takes an action such as “ shouting ” or “ hitting " 
in any situation . 
[ 0088 ] Note that in the example illustrated in FIG . 3 , the 
positive emotion and the negative emotion are represented 
by discrete values of “ 1 ” and “ -1 ” , respectively , by way of 
example , but the present embodiment is not limited thereto , 
and for example , the positive emotion and the negative 
emotion may be represented by continuous values . 
[ 0089 ] The feedback selection unit 104 has a function of 
selecting feedback to the user based on an identification 
result of the identification unit 103. Specifically , the feed 
back selection unit 104 selects feedback ( hereinafter , also 
referred to as “ FB ” ) to the user by using a feedback DB 142 
based on the identification result of the identification unit 
103. Here , FIG . 4 illustrates an example of a data structure 
of the feedback DB 142 for feedback selection according to 
the present embodiment . As illustrated in FIG . 4 , in the 
feedback DB 142 , information regarding an FB content ( a 
type , content , and priority of FB ) associated in advance with 
a user ID , a situation , an action , and ( emotion ) P / N is stored . 
The FB type may be tactile stimuli ( electricity , temperature , 
wind , pressure , and the like ) , olfaction ( smell ) , and the like 
in addition to auditory stimuli ( sound ) and vision ( video ) 
illustrated in FIG . 4. The feedback selection unit 104 selects 
an output method ( sound output , display output , tactile 
stimulus output , or the like ) according to the FB type . 
Further , in a case where there are a plurality of output 
devices , the feedback selection unit 104 can select an 
appropriate output device according to the FB type . Note 
that feedback data accumulated in the feedback DB 142 is , 
for example , general knowledge , a social common notion , or 
data generated in advance based on a questionnaire result 
regarding likes and dislikes or preference of the user . 
[ 0090 ] For a positive action , FB that is pleasant to the user 
is provided in order to reinforce the action , and for a 
negative action , FB that is unpleasant to the user is provided 
in order to suppress the action . Only one FB or a plurality 
of FBs may be provided . When being selected from a 
plu lity of FB candidates , FB may be selected according to 
the priority illustrated in FIG . 4. The priority illustrated in 
FIG . 4 is set in advance . 
[ 0091 ] In the example illustrated in FIG . 4 , for example , it 
is known from the questionnaire result acquired in advance 
that a user with a user ID U1 likes dogs and dislikes cats , 
therefore , for an action when it is identified that the emotion 
is positive , a bark or animation of a dog that the user likes 
is presented to lift the user's mood and reinforce the action . 
On the other hand , for an action when it is identified that the 
emotion is negative , a sound or animation of a cat that the 
user dislikes is presented . In this case , although the user is 
temporarily offended , as the action is reduced in future , the 
state of the user can become better in the long - term per 
spective . Further , a “ pleasant sound ” illustrated in FIG . 4 is 
assumed to be music that offers a relaxing effect , happiness , 
and satisfaction such as music ( melody ) that is generally 
considered to be comfortable , or a babbling sound of a 
stream . Alternatively , the “ pleasant sound ” may be a sound 
of an animal or character that the user likes , music that the 
user likes , or the like . On the other hand , an " unpleasant 
sound ” may be a sound that generally makes people feel 
uncomfortable ( for example , a sound made by a nail scratch 
ing on a blackboard , a high - pitched metallic sound , a 
warning sound , a sound of a specific frequency , or the like ) 

or a sound that the user personally feels uncomfortable ( a 
sound effect such as a sound made when an expanded 
polystyrene is rubbed , a sound of an animal or character that 
the user dislikes , music that the user dislikes , or the like ) . 
[ 0092 ] ( Communication Unit 110 ) 
[ 0093 ] The communication unit 110 is connected to an 
external device in a wired or wirelessly manner , and trans 
mits and receives data to and from the external device . The 
communication unit 110 is communicatively connected to 
the external device through a network , for example , a 
wired / wireless local area network ( LAN ) , Wi - Fi ( registered 
trademark ) , Bluetooth ( registered trademark ) , a mobile com 
munication network ( long term evolution ( LTE ) or 3rd 
generation mobile communication system ( 3G ) ) , or the like . 
[ 0094 ] ( Input Unit 120 ) 
[ 0095 ] The input unit 120 acquires input information for 
the information processing device 10a and outputs the input 
information to the control unit 100a . The input unit 120 
includes , for example , an operation input unit 121 and the 
sensor unit 122 . 
[ 0096 ] The operation input unit 121 detects information on 
an operation input by the user with respect to the information 
processing device 10a . The operation input unit 121 may be , 
for example , a touch sensor , a pressure sensor , or a proximity 
sensor . Alternatively , the operation input unit 121 may be a 
physical component such as a button , a switch , or a lever . 
[ 0097 ] The sensor unit 122 is a sensor that senses various 
types of sensing data for recognizing a user situation or a 
user action . The sensor unit 122 is assumed to be , for 
example , a camera ( stereo camera , visible light camera , 
infrared camera , depth camera , or the like ) , a microphone , a 
gyro sensor , an acceleration sensor , a geomagnetic sensor , a 
biological sensor ( heartbeat , body temperature , sweating , 
blood pressure , pulse , respiration , gaze , blink , eye move 
ment , gaze duration , brain waves , body movement , body 
position , skin temperature , skin electrical resistance , 
microvibration ( MV ) , myogenic potential , SpO2 ( blood 
oxygen saturation ) , or the like ) , a location information 
acquisition unit of a global navigation satellite system 
( GNSS ) or the like , an environment sensor ( illuminance 
sensor , atmospheric pressure sensor , temperature ( air tem 
perature ) sensor , humidity sensor , or altitude sensor ) , an 
ultrasonic sensor , or an infrared sensor . In addition to the 
GNSS , the location information acquisition unit may sense 
a location by using Wi - Fi ( registered trademark ) , Bluetooth 
( registered trademark ) , performing transmission and recep 
tion with a mobile phone , a personal handyphone system 
( PHS ) , a smartphone , or the like , or using near - field com 
munication , for example . The number of respective sensors 
may be plural . Further , the microphone may be a directional 
microphone . 
[ 0098 ] ( Output Unit 130 ) 
[ 0099 ] The output unit 130 has a function of outputting 
feedback to the user under the control of the control unit 
100a . The output unit 130 includes , for example , a display 
unit 131 and a sound output unit 132. The display unit 131 
is a display device that displays an image ( still image or 
moving image ) or text . The display unit 131 is implemented 
by , for example , a display device such as a liquid - crystal 
display ( LCD ) or an organic electroluminescence ( EL ) dis 
play . The output unit 130 may be , for example , a see - through 
display unit provided in a spectacle - type HMD . Here , dis 
play information such as a feedback image is displayed in 
augmented reality ( AR ) by being superimposed on a real 
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space . Further , the sound output unit 132 outputs an agent 
voice , music , a melody , a sound effect , and the like . The 
number of display units 131 and the number of sound output 
units 132 may be plural . Further , the sound output unit 132 
may be a directional speaker . 
[ 0100 ] ( Storage Unit 140 ) 
[ 0101 ] The storage unit 140 is implemented by a read only 
memory ( ROM ) that stores programs , arithmetic operation 
parameters , or the like to be used in processing performed by 
the control unit 100a , and a random access memory ( RAM ) 
that temporarily stores parameters varying as appropriate , or 
the like . 
( 0102 ] Further , the storage unit 140 stores the identifica 
tion DB 141 and the feedback DB 142. The identification 
DB 141 includes data for identifying whether the user 
emotion is negative or positive based on a situation recog 
nition result and an action recognition result as described 
with reference to FIG . 3. Further , the feedback DB 142 
includes data for selecting feedback to the user based on a 
P / N identification result as described with reference to FIG . 
4. In the present embodiment , as an example , based on 
behavior analysis , a positive reinforcer ( reward ) as positive 
FB for action promotion , and a negative reinforcer ( penalty ) 
as negative FB for action suppression are accumulated . 
[ 0103 ] The configuration of the information processing 
device 10a according to the present embodiment has been 
specifically described above . Note that the configuration of 
the information processing device 10a is not limited to the 
example illustrated in FIG . 2. The information processing 
device 10a may be implemented by a plurality of devices . 
For example , at least a part of the information processing 
device 10a may be provided in a server on the network . 
Specifically , each function of the control unit 100a of the 
information processing device 10a and each DB of the 
storage unit 140 may be provided in the server . Further , the 
sensor unit 122 may be provided in the external device , or 
may be provided in both the information processing device 
10a and the external device . 
[ 0104 ] Further , FIG . 2 illustrates specific examples of the 
input unit 120 and the output unit 130 , but the present 
embodiment is not limited thereto . Further , the information 
processing device 10a may have a configuration in which 
the output unit 130 does not include the display unit 131 , or 
a configuration in which the output unit 130 does not include 
the sound output unit 132. In addition , the information 
processing device 10a may have any one of an action 
promoting FB function or an action suppressing FB func 
tion . 

[ 0108 ] Next , the information processing device 10a refers 
to the identification DB 141 to perform P / N identification 
based on a situation recognition result and an action recog 
nition result ( Step S109 ) . 
[ 0109 ] Next , the information processing device 10a refers 
to the feedback DB 142 to select feedback based on a P / N 
identification result ( Step S112 ) . 
[ 0110 ] Then , the information processing device 10a pro 
vides the selected feedback ( Step S115 ) . 
[ 0111 ] The above - described processing in Steps S103 to 
S115 are repeated until the system is terminated ( for 
example , an explicit termination instruction from the user ) 
( Step S118 ) . 
[ 0112 ] Next , a flow of P / N identification processing and 
P / N feedback selection processing will be described with 
reference to FIG . 6. FIG . 6 is a flowchart illustrating an 
example of the P / N identification processing and the P / N 
feedback selection processing . 
[ 0113 ] As illustrated in FIG . 6 , first , the identification unit 
103 of the information processing device 10a performs P / N 
identification by using the identification DB 141 based on 
the situation recognition result and the action recognition 
result ( Step S123 ) . 
[ 0114 ] Next , in a case where the identification unit 103 
identifies that the user emotion is positive ( Step S126 / Yes ) , 
the feedback selection unit 104 selects positive reinforcer 
FB ( Step S129 ) . For example , in a case where the user U1 
takes a " greeting " action in a situation of “ meeting person ” 
and it is identified that the user emotion is positive , feedback 
corresponding to R2 ( ID ) and feedback corresponding to R4 
( ID ) among FBs illustrated in FIG . 4 are suitable . The 
feedback selection unit 104 , for example , presents a video in 
which a dog is waving its tail happily on the display unit 131 
of the see - through HMD worn by the user U1 , or plays a 
comfortable sound from the sound output unit 132 of the 
HMD . In a case where only one feedback is provided , only 
R4 ( ID ) with a higher priority is fed back . As such , as the 
positive reinforcer FB , a pleasant sound is played , a pleasant 
vibration is applied , a favorite music is played , a video of a 
favorite animal is played , or a favorite character says a 
positive word , such that the user's mood is lifted , and the 
“ greeting " action is reinforced . 
[ 0115 ] On the other hand , in a case where it is identified 
that the user emotion is negative ( Step S132 / Yes ) , the 
feedback selection unit 104 select negative reinforcer FB 
( Step S135 ) . For example , a case where a user U2 is walking 
with his / her head down will be described . The situation 
recognition unit 101 recognizes , from location information 
of the user U2 , a situation of “ commuting ” in which the user 
U2 is moving between his / her home and a work place , and 
the action recognition unit 102 recognizes from an accel 
eration sensor that the user U2 is walking and recognizes 
from an acceleration sensor on the head that the user U2 is 
facing downward , thereby recognizing that the user U2 is 
walking with his / her head down . 
[ 0116 ] The identification unit 103 identifies whether the 
action of walking with his / her head down during commuting 
is positive or negative . Specifically , the identification DB 
141 is referred to . Since it is easy to feel depressed when 
walking with his / her head down , as indicated in D5 ( ID ) of 
FIG . 4 , the action of “ walking with his / her head down " 
corresponds to -1 ( P / N ) , that is , the action of “ walking with 
his / her head down ” is associated with the negative emotion 
in advance in the identification DB 141. Therefore , the 

2-1-2 . Operation Processing 
[ 0105 ] Next , FB processing of the information processing 
system according to the present embodiment will be spe 
cifically described with reference to FIGS . 5 and 6 . 
[ 0106 ] FIG . 5 is a flowchart illustrating an example of an 
overall flow of the FB processing of the information pro 
cessing system according to the present embodiment . 
[ 0107 ] As illustrated in FIG . 5 , first , the information 
processing device 10a performs situation recognition ( Step 
S103 ) and action recognition ( Step S106 ) . The situation 
recognition and the action recognition are not limited to the 
order of the flow illustrated in FIG . 5 , and may be performed 
in the reverse order or in parallel . Further , the situation 
recognition and the action recognition can be performed 
continuously / periodically . 
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identification unit 103 identifies that the user emotion is 
negative based on D5 ( ID ) . Next , since the user U2 takes the 
action of “ facing down & walking ” in the situation of 
“ commuting ” and it is identified that the user emotion is 
negative ( P / N : -1 ) , the feedback selection unit 104 refers to 
the example of the feedback DB 142 illustrated in FIG . 4 and 
selects P / N feedback corresponding to R1 ( ID ) and P / N 
feedback corresponding to R5 ( ID ) . The feedback selection 
unit 104 , for example , presents a video in which a generally 
disliked insect is moving on the display unit 131 of the 
see - through HMD worn by the user U2 , or plays an uncom 
fortable sound from the sound output unit 132 of the HMD . 
In a case where only one feedback is provided , only R5 ( ID ) 
with a higher priority is fed back . 
[ 0117 ] As such , as the negative reinforcer FB , an unpleas 
ant sound is played , an unpleasant vibration is applied , a 
video of a disliked animal is played , or a favorite character 
says a negative word , such that the action of " walking with 
his / her head down " of the user U2 can be weakened , that is , 
suppressed . In addition , when walking while keeping his / her 
head up , reinforcement such as playing a favorite music is 
performed as feedback , the action of walking while keeping 
his / her head up is promoted , and the action of walking with 
his / her head down can be further suppressed . 
[ 0118 ] Note that , since there is a case where the emotion 
is neutral , no feedback is provided in a case where the 
identification result does not correspond to either positive or 
negative ( Step S132 / No ) . 

identification unit 103 , a feedback selection unit 104 , an 
emotion recognition unit 105 , and a learning unit 106 . 
[ 0123 ] The storage unit 140b stores an identification DB 
141 , a feedback DB 142 , and a learning DB 143 . 
[ 0124 ] The emotion recognition unit 105 recognizes a user 
emotion based on sensing data acquired by a sensor unit 122 
and the like . For example , the emotion recognition unit 105 
may recognize the emotion by analyzing a facial expression 
in a captured image obtained by capturing an image of a face 
of the user , or may recognize the emotion by analyzing 
biological sensor data such as heartbeat or pulse . An algo 
rithm of the emotion recognition is not particularly limited . 
Further , in the emotion recognition , the emotion may be 
expressed as a basic emotion such as joy or anger . However , 
similarly to the first exemplary embodiment described 
above , the emotion may also be expressed by valence as an 
example and normalized from –1 to 1. An emotion having 
valence of “ -1 ” is the negative emotion , an emotion having 
valence of “ O ” is a neutral emotion , and an emotion having 
valence of “ 1 ” is the positive emotion . For example , the 
emotion recognition unit 105 compares a value of the 
biological sensor data with a predetermined threshold value 
to calculate the valence ( pleasure / misery ) , thereby recog 
nizing the emotion . Note that , here , a case where emotions 
are represented by discrete values such as “ -1 ” , “ O ” , and 
“ 1 ” , respectively , has been described by way of example , but 
the present embodiment is not limited thereto , and the 
emotions may be represented by continuous values . For 
example , sensing data ( analog value ) such as the biological 
sensor data may be accumulated and quantified as a value of 
the emotion . 

2-2 . Second Exemplary Embodiment ( Learning in 
Database ) 

[ 0119 ] Next , a second exemplary embodiment will be 
described with reference to FIGS . 7 to 9. The data of the 
identification DB 141 and the feedback DB 142 used in the 
above - described first exemplary embodiment can also be 
generated by learning . 
[ 0120 ] More specifically , in the information processing 
system according to the present exemplary embodiment , a 
user emotion is recognized based on sensing data of the user , 
and an emotion recognition result is recorded in a database 
together with a situation and an action at that time , such that 
data learning in the identification DB 141 and the feedback 
DB 142 is performed . Hereinafter , a configuration and 
operation processing of an information processing device 
10b according to the present exemplary embodiment will be 
specifically described . 

2-2-1 . Configuration Example 

[ 0125 ] An emotion recognition result obtained by the 
emotion recognition unit 105 is accumulated in the learning 
DB 143 together with a situation recognition result obtained 
by the situation recognition unit 101 and an action recog 
nition result obtained by the action recognition unit 102 at 
the same time . 

[ 0126 ] In the learning DB 143 , the situation recognition 
result obtained by the situation recognition unit 101 , the 
action recognition result obtained by the action recognition 
unit 102 , and the emotion recognition result obtained by the 
emotion recognition unit 105 are accumulated together with 
time . Here , an example of a data structure of the learning DB 
143 is illustrated in FIG . 8. In the example illustrated in FIG . 
8 , the emotion recognition result is expressed by valence . As 
illustrated in FIG . 8 , for example , it is recorded that an 
emotion recognition result when a user U1 takes a " walking ” 
action or a “ stopping ” action in a situation of “ meeting dog 
during commuting ” is “ valence : 1 ” ( that is , a positive 
emotion ) . On the other hand , it is recorded that an emotion 
recognition result when the user U1 takes the " walking " 
action in a situation of “ meeting cat during commuting ” is 
“ valence : -1 ” ( that is , a negative emotion ) . The data stored 
in the learning DB 143 are used when the learning unit 106 
performs the data learning in the identification DB 141 or the 
data learning in the feedback DB 142 . 
[ 0127 ] The learning unit 106 can perform the data learning 
in the identification DB 141 and the data learning in the 
feedback DB 142 by using the data accumulated in the 
learning DB 143. Details will be described in a description 
of a flowchart illustrated in FIG . 9 below . 

[ 0121 ] FIG . 7 is a block diagram illustrating an example of 
a configuration of the information processing device 10b 
according to the present exemplary embodiment . As illus 
trated in FIG . 7 , the information processing device 10b 
includes a control unit 100b , a communication unit 110 , an 
input unit 120 , an output unit 130 , and a storage unit 140b . 
Note that contents of the configuration denoted by the same 
reference numerals as the configuration described with ref 
erence to FIG . 2 are as described above , and thus a descrip 
tion thereof is omitted here . 
[ 0122 ] The control unit 100b functions as an arithmetic 
processing device and a control device , and controls an 
overall operation in 10b according to various programs . 
Further , the control unit 100b also functions as a situation 
recognition unit 101 , an action recognition unit 102 , an 
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action : * , P / N : 1 , FB content : dog ] indicating that “ dog ” can 
be used as positive feedback for everyone , and perform data 
organization . 
[ 0134 ] Note that feedback data based on general knowl 
edge or feedback data based on a questionnaire result 
regarding preference such as likes and dislikes of the user 
may be stored in the feedback DB 142 in an initial stage for 
a case where the learning is not performed . 
[ 0135 ] The learning in the database has been described 
above as the second exemplary embodiment . Note that the 
identification unit 103 may perform the P / N identification 
based on the emotion recognition result obtained by the 
emotion recognition unit 105 . 

2-3 . Third Exemplary Embodiment ( Brain 
Stimulation ) 

2-2-2 . Operation Processing 
[ 0128 ] FIG . 9 is a flowchart illustrating an example of a 
flow of the learning processing according to the present 
exemplary embodiment . As illustrated in FIG . 9 , the learn 
ing unit 106 determines whether or not learning data is 
added to the learning DB 143 ( Step S203 ) , and in a case 
where the learning data is added ( Step S203 / Yes ) , P / N 
identification data learning in which data is added to the 
identification DB 141 ( Step S206 ) or P / N FB data learning 
in which data is added to the feedback DB 142 ( Step S209 ) 
is performed . Note that the learning performed by the 
learning unit 106 may be performed each time the learning 
data is added to the learning DB 143 , or may be performed 
based on a newly added learning data at regular intervals . 
[ 0129 ] First , a specific example of the P / N identification 
data learning in the identification DB 141 will be described 
using the table illustrated in FIG . 8. For example , in a case 
where the number of times the emotion of the user U1 
becomes positive when greeting in the neighborhood like L1 
( ID ) and L3 ( ID ) illustrated in FIG . 8 is more than a certain 
number of times , the learning unit 106 generates data 
indicating that the emotion of the user U1 becomes positive 
when greeting in the neighborhood , and adds the data to the 
identification DB 141. For example , the learning unit 106 
adds , as P / N identification data , [ user ID : U1 , situation : 
neighborhood , action : greeting , P / N : 1 ] as indicated in D4 
( ID ) in FIG . 3 . 
[ 0130 ] Further , in a case where P / N identification data 
[ U2 , neighborhood , greeting , 1 ] indicating that the emotion 
of another user , for example , the user U2 , also becomes 
positive when greeting in the neighborhood already exists 
when such P / N identification data of the user U1 is added , 
the learning unit 106 may generalize these two P / N identi 
fication data , generate P / N identification data [ * , neighbor 
hood , greeting , 1 ] indicating that the emotion of everyone 
becomes positive when greeting in the neighborhood , and 
perform data organization . 
[ 0131 ] Note that P / N identification data based on general 
knowledge or P / N identification data based on a question 
naire result regarding preference such as likes and dislikes of 
the user may be stored in the identification DB 141 in an 
initial stage for a case where the learning is not performed . 
[ 0132 ] Next , a specific example of the P / N feedback data 
learning in the feedback DB 142 will be described using the 
table illustrated in FIG . 8. For example , when an AND 
condition in each of a situation and an action is removed 
from data in which a certain user U1 has the same emotion 
like L2 ( ID ) [ U1 , commuting & meeting dog , walking , 1 ] 
and L4 ( ID ) [ U1 , neighborhood & meeting dog , stopping , 1 ] 
illustrated in FIG . 8 , it may be appreciated that the emotion 
becomes positive in a situation of meeting a dog ( additional 
learning of P / N identification data [ U1 , meeting dog , * , 1 ] 
may be performed in the identification DB 141 ) . In this case , 
since “ dog ” can be used as feedback ( positive reinforcer ) for 
a positive action of the user U1 , for example , feedback data 
[ U1 , 1 , dog ] as indicated in R2 ( ID ) in FIG . 4 can be 
generated . 
[ 0133 ] Further , in a case where feedback data [ user ID : 
U2 , situation : * , action : * , P / N : 1 , FB content : dog ] indi 
cating that “ dog ” can also be used as positive feedback for 
another user , for example , the user U2 already exists when 
such P / N feedback data of the user U1 is added , the learning 
unit 106 may generalize these two feedback data , generate 
positive reinforcer feedback data [ user ID : * , situation : * 

[ 0136 ] Feedback for promoting or suppressing an action 
according to the present embodiment is not limited to a 
positive or negative reinforcer based on behavior analysis . 
For example , it is also possible to promote or suppress the 
action by directly stimulating the brain , like transcranial 
direct current stimulation ( DCS ) . With the DCS , it is 
possible to promote or suppress perception or action by 
applying a weak direct current to the head . Specifically , it is 
known that anodal stimulation promotes a motor function 
such as jump , and cathodal stimulation suppresses percep 
tion such as an itch . 
[ 0137 ] Therefore , in the present exemplary embodiment , it 
is possible to provide feedback for promoting or suppressing 
an action of the user by applying anodal stimulation or 
cathodal stimulation to the brain of the user . 

2-3-1 . Configuration Example 

[ 0138 ] FIG . 10 is a block diagram illustrating an example 
of a configuration of an information processing device 10c 
according to the present exemplary embodiment . As illus 
trated in FIG . 10 , the information processing device 100 
includes a brain stimulation unit 133 as an output unit 130c . 
[ 0139 ] The brain stimulation unit 133 can provide feed 
back for promoting an action of the user by applying anodal 
stimulation to the brain of the user , and provide feedback for 
suppressing an action of the user by applying cathodal 
stimulation to the brain of the user . The brain stimulation 
unit 133 is implemented by , for example , an electrode . The 
brain stimulation unit 133 may be provided on , for example , 
a surface of a headband ( a band that surrounds an entire 
circumference of the head , or a band that passes through the 
temporal region and / or the parietal region ) put on the head 
of the user , the surface coming into contact with a portion of 
the head between the ears . A plurality of brain stimulation 
units 133 ( electrodes ) are arranged so as to come into contact 
with the sensorimotor areas on both sides of the head of the 
user when the headband is put on , for example . Further , the 
information processing device 10c may be implemented by 
an HMD including such a headband . Note that the shape of 
the headband or the HMD is not particularly limited . 
[ 0140 ] Other configurations are similar to those of the first 
exemplary embodiment . Further , the second exemplary 
embodiment ( database learning function ) may be applied to 
the present exemplary embodiment . Further , the identifica 
tion unit 103 may perform P / N identification based on the 

2 

. 
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emotion recognition result obtained by the emotion recog 
nition unit 105 described in the second exemplary embodi 
ment . 

no concern is identified after checking whether or not the 
action is ethically or legally negative , in addition to per 
forming identification of a positive / negative emotion . 

2-4-1 . Configuration Example 2-3-2 . Operation Processing 
[ 0141 ] FIG . 11 is a diagram for describing an example of 
a flow of brain stimulation processing according to the 
present exemplary embodiment . As illustrated in FIG . 11 , 
first , the information processing device 10c performs situ 
ation recognition ( Step S303 ) and action recognition ( Step 
S306 ) . The situation recognition and the action recognition 
are not limited to the order of the flow illustrated in FIG . 11 , 
and may be performed in the reverse order or in parallel . 
Further , the situation recognition and the action recognition 
can be performed continuously / periodically . 
( 0142 ] Next , the information processing device 10c refers 
to the identification DB 141 to perform P / N identification 
based on a situation recognition result and an action recog 
nition result ( Step S309 ) . 
[ 0143 ] Next , the information processing device 10c pro 
vides brain stimulation feedback according to a P / N identi 
fication result ( Step S312 ) . Specifically , in the information 
processing device 10c , the brain stimulation unit 133 pro 
vides brain anodal stimulation feedback to promote the 
action in a case where it is identified that the emotion is 
positive , and the brain stimulation unit 133 provides brain 
cathodal stimulation feedback to suppress the action in a 
case where it is identified that the emotion is negative . For 
example , the information processing device 10c can simul 
taneously provide the brain anodal stimulation feedback 
when it is recognized that a certain user pleasurably greets 
a person in the neighborhood ( recognition of a situation , an 
action , and a positive emotion ) to further promote the 
greeting action . Further , in the information processing 
device 10c , the brain stimulation unit 133 can apply the 
cathodal stimulation when , for example , a certain user sees 
a cat that is run over by a car at an intersection and does not 
move any more , and thus becomes sad and has a negative 
emotion , to suppress the negative emotion . The action 
recognition unit 102 can determine a gaze or fixation point 
of the user , and a gaze target by using an outward - facing 
camera or gaze sensor ( such as an infrared sensor ) provided 
in the HMD , and recognize that the user is seeing ( perceiv 
ing ) an animal that is run over by a car and thus does not 

[ 0147 ] A configuration of an information processing 
device 10d according to the present exemplary embodiment 
may be any one of those of the information processing 
devices 10a , 10b , and 10c according to the first to third 
exemplary embodiments described above . That is , the pres 
ent exemplary embodiment can be combined with any one 
of the first exemplary embodiment , the second exemplary 
embodiment , or the third exemplary embodiment . Further , 
the identification unit 103 may perform P / N identification 
based on the emotion recognition result obtained by the 
emotion recognition unit 105 described in the second exem 
plary embodiment . 
[ 0148 ] In the information processing device 10d according 
to the present exemplary embodiment , the identification unit 
103 performs emotional P / N identification , and also per 
forms ethical P / N identification and legal P / N identification . 
Identification data for the ethical P / N identification and the 
legal P / N identification are stored in the identification DB 
141 , for example . 
[ 0149 ] Here , FIG . 12 illustrates an example of a data 
structure of a database for the ethical P / N identification and 
the legal P / N identification according to the present exem 
plary embodiment . As ethical P / N identification data , an 
action that is generally and socially considered as ethically 
positive ( favorable ) or an action that is generally and 
socially considered as ethically negative ( unfavorable ) is 
registered in advance . In addition , as legal P / N identification 
data , a legally positive ( legal ) action or a legally negative 
( illegal ) action is registered in advance . Further , since cri 
teria for the ethical P / N identification or legal P / N identifi 
cation may differ depending on a country or region , a data 
item may include “ region ” as illustrated in FIG . 12. Accord 
ingly , in a case where a location of the user can be specified 
by using a GPS or the like , for example , a country or region 
where the user is currently located can be known , and thus 
P / N identification based on the ethics or law of the country 
or region can be performed . 

2-4-2 . Operation Processing 
move . 

[ 0144 ] The above - described processing in Steps S303 to 
S312 are repeated until the system is terminated ( for 
example , an explicit termination instruction from the user ) 
( Step S315 ) . 

2-4 . Fourth Exemplary Embodiment ( Ethical and 
Legal Considerations ) 

[ 0145 ] Next , a fourth exemplary embodiment according to 
the present embodiment will be described with reference to 
FIGS . 12 and 13. In each embodiment described above , it 
has been described that feedback for promoting an action by 
which the emotion of the user becomes positive is provided . 
However , the action may be reinforced even in a case where 
the action is ethically or legally unfavorable . In this case , not 
only the user eventually suffers a disadvantage , but also 
people around the user will be inconvenienced . 
[ 0146 ] Therefore , in the present exemplary embodiment , 
feedback for promoting an action is provided in a case where 

[ 0150 ] FIG . 13 is a flowchart illustrating an example of a 
flow of feedback processing considering the ethical P / N 
identification and legal P / N identification according to the 
present exemplary embodiment . 
[ 0151 ] As illustrated in FIG . 13 , first , the identification 
unit 103 of the information processing device 10d refers to 
the display unit 131 ( for example , the table illustrated in 
FIG . 3 ) to perform emotional P / N identification based on a 
situation recognition result and an action recognition result 
( Step S403 ) . 
[ 0152 ] Next , in a case where it is identified that the 
emotion is positive ( Step S406 / Yes ) , the identification unit 
103 refers to the display unit 131 ( for example , the table 
illustrated in FIG . 12 ) to perform legal P / N identification 
based on the same situation recognition result and the same 
action recognition result ( Step S409 ) . For example , an action 
of hitting a person is identified as a legally negative action 
( problematic action ) in any situation . 
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[ 0153 ] Next , in a case where it is identified that the action 
is legally negative ( Step S412 / No ) , the identification unit 
103 refers to the display unit 131 ( for example , the table 
illustrated in FIG . 12 ) to perform ethical P / N identification 
based on the same situation recognition result and the same 
action recognition result ( Step S415 ) . For example , an action 
of shouting loudly is identified as an ethically negative 
action ( problematic action ) , even in a case where the action 
is not legally negative . 
[ 0154 ] The ethical P / N identification ( Step S409 ) and the 
legal P / N identification ( Step S415 ) described above can be 
performed at least when it is identified that the emotion is 
positive in the emotional P / N identification ( Step S403 ) . For 
example , even in a case where the action of shouting and the 
action of hitting make the user have a positive emotion , 
these actions are ethically or legally negative actions and 
thus should not be promoted . On the other hand , in a case 
where the action of shouting or hitting makes the user have 
a negative emotion , FB for suppressing the action is pro 
vided without performing the ethical P / N identification or 
legal P / N identification . Therefore , in the flowchart illus 
trated in FIG . 13 , the ethical P / N identification or legal P / N 
identification is performed in a case where it is identified that 
the emotion is positive . 
[ 0155 ] Then , in a case where it is identified that the 
emotion is negative ( Step S421 / Yes ) , in a case where it is 
identified that the emotion is positive ( Step S406 / Yes ) , but 
it is identified that the action is legally negative ( Step 
S412 / Yes ) , or in a case where it is identified that the action 
is ethically negative ( Step S418 / Yes ) , the feedback selection 
unit 104 selects negative reinforcer FB in order to suppress 
the action ( Step S424 ) . 
[ 0156 ] On the other hand , in a case where it is identified 
that the emotion is positive ( Step S421 / Yes ) , and it is 
identified that the action is not legally or ethically negative 
( is positive ) ( Step S412 / No and Step S418 / No ) , the feedback 
selection unit 104 selects positive reinforcer FB as FB for 
the action ( Step S427 ) . 
[ 0157 ] As a result , in the information processing system 
according to the present exemplary embodiment , for 
example , even in a case where the user U2 is a person who 
feels pleasure in violence such as hitting a person , and the 
user U2 involuntarily hits a person who has bumped into the 
user U2 on the train and feels pleasure , since such an action 
is not an ethically or legally favorable action , the action is 
not promoted , and it is possible to suppress the action with 
the negative reinforcer FB . Note that recognition of an 
action such as hitting a person is performed by , for example , 
analyzing sensing data of an acceleration sensor ( an example 
of the sensor unit 122 ) provided in an HMD ( information 
processing device 10d ) worn by the user U2 and a video of 
a camera ( an example of the sensor unit 122 ) provided in the 
HMD . Specifically , for example , the action recognition unit 
102 can recognize the action in which the user hits the other 
person in a case where the action recognition unit 102 
analyzes that a change in acceleration peculiar to the action 
of hitting a person is shown in the sensing data of the 
acceleration sensor , and analyzes from the camera video that 
the arm extending from the front side ( user side ) comes into 
contact with the other person . 

exemplary embodiment , reframing that presents a positive 
interpretation with respect to an action that makes the user 
have a negative emotion is performed , such that it is possible 
to reduce the negative emotion of the user , regard the action 
as an action in a positive situation , and promote the action . 
[ 0159 ] A specific example of a reframing effect will be 
described below . For example , a certain user luckily sat in a 
seat on a train on the way home after a long walk , and when 
the user stood up , thinking that he / she had arrived at the 
nearest station , the user realized that there is still one more 
stop . When the user looked back at his / her seat to sit down 
again , the other person was already sitting on the seat , and 
thus the user suddenly felt tired and felt a little depressed . 
The user had no choice but to stand as he / she is , and at this 
time , the user heard a voice of the agent saying that " you 
stood up by mistake , but you did a good thing because you 
gave up your seat to another person ” from an earphone 
speaker of an HMD or the like . From what the agent said , the 
user can think of things in a positive way , for example , 
“ maybe I did a good thing ” , and an effect that the feeling of 
depression disappears and the feeling gets lighter can be 
expected . 
[ 0160 ] Here , the system recognizes a situation where the 
user is on a train based on , for example , location information 
of a GPS of the HMD ( information processing device 10e ) 
worn by the user and acceleration sensor information . Fur 
ther , the information processing device 10e analyzes the 
acceleration sensor information and recognizes ( performs 
action recognition ) that the user transitions from a sitting 
state to a standing state . Next , the information processing 
device 10e recognizes that the user does not get off the train , 
but remains standing . Further , the information processing 
device 10e recognizes that an emotion of the user is in a 
negative state based on a facial expression of the user 
acquired by a camera , pulse data , and the like . Then , the 
information processing device 10e refers to the feedback DB 
142 based on the situation where the user was sitting in the 
seat on the train , the action of standing up from the seat but 
not getting off at the station , and the identification result 
indicating that the emotion is negative , and provides , in a 
case where there is corresponding reframing FB ( for 
example , the phrase as described above ) , the reframing FB 
( for example , outputting a voice of the agent from the sound 
output unit 132 ) . 

2-5-1 . Configuration Example 
[ 0161 ] A configuration of the information processing 
device 10e according to the present exemplary embodiment 
may be any one of those of the information processing 
devices 10a , 106 , 10c , and 10d according to the first to 
fourth exemplary embodiments described above . That is , the 
present exemplary embodiment can be combined with any 
one of the first exemplary embodiment , the second exem 
plary embodiment , the third exemplary embodiment , or the 
fourth exemplary embodiment . Further , the identification 
unit 103 may perform P / N identification based on the 
emotion recognition result obtained by the emotion recog 
nition unit 105 described in the second exemplary embodi 
ment . 
[ 0162 ] In the information processing device 10e according 
to the present exemplary embodiment , the feedback selec 
tion unit 104 refers to the feedback DB 142 to select 
feedback ( action promoting FB , action suppressing FB , or 
reframing FB ) to the user based on an emotional P / N 

2-5 . Fifth Exemplary Embodiment ( Reframing ) 
[ 0158 ] Next , a fifth exemplary embodiment according to 
the present embodiment will be described . In the present 
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to perform emotional P / N identification based on a situation 
recognition result and an action recognition result ( Step 
S503 ) . Alternatively , the identification unit 103 may perform 
the emotional P / N identification based on a recognition 
result obtained by the emotion recognition unit 105 . 
[ 0170 ] Next , in a case where it is identified that the 
emotion is positive ( Step S506 / Yes ) , the feedback selection 
unit 104 refers to the feedback DB 142 and selects corre 
sponding positive reinforcer FB ( Step S509 ) . For example , 
R2 ( ID ) , R4 ( ID ) , or the like in the table illustrated in FIG . 
14 corresponds to the case . 
[ 0171 ] On the other hand , in a case where it is identified 
that the emotion is negative ( Step S512 / Yes ) , the feedback 
selection unit 104 refers to the feedback DB 142 and 
determines whether or not there is reframing FB correspond 
ing to the recognized situation , action , and emotion ( Step 
S515 ) . 
[ 0172 ] Next , in a case where there is reframing FB ( Step 
S515 / Yes ) , the feedback selection unit 104 selects the cor 
responding reframing FB ( Step S521 ) . For example , R6 
( ID ) , R7 ( ID ) , or the like in the table illustrated in FIG . 14 
corresponds to the case . 
[ 0173 ] On the other hand , in a case where there is no 
reframing FB ( Step S515 / No ) , the feedback selection unit 
104 selects a corresponding negative reinforcer FB ( Step 
S518 ) . For example , R1 ( ID ) , R3 ( ID ) , R5 ( ID ) , or the like 
in the table illustrated in FIG . 14 corresponds to the case . 

identification result . Here , FIG . 14 illustrates an example of 
a data structure of the feedback DB 142 for selection of 
feedback including the reframing FB according to the pres 
ent exemplary embodiment . 
[ 0163 ] Among feedback data illustrated in FIG . 14 , 
examples of reframing FB corresponding to R6 ( ID ) and R7 
( ID ) are described . Both FB types are a language , and 
basically , it is assumed that a positive interpretation in which 
an evaluation standard is changed is presented to an inter 
pretation of the user who has a negative emotion . Such a 
change in evaluation standard can include a change from an 
egoistic evaluation to an altruistic evaluation , a change from 
a subjective evaluation to an objective evaluation , a shift of 
a relative evaluation standard , or the like . 
[ 0164 ] For example , when the train is delayed and the user 
may be late for work , and thus the emotion of the user 
becomes negative ( frustrated , worried , or the like ) , the 
information processing device 10e may use the feedback DB 
142 to present an altruistic positive interpretation like “ I'm 
sorry that the train is delayed , but it is fortunate that no one 
was injured ” in a case where information indicating that the 
delay is not caused by an injury accident can be acquired 
from train delay information . Alternatively , when someone 
bumps into the user or is stepped on the user on the train and 
thus the user has a negative emotion , the information pro 
cessing device 10e uses the feedback DB 142 to present an 
altruistic positive interpretation like “ it is fortunate that 
he / she did not fall ” . 
[ 0165 ] In order to make the altruistic positive interpreta 
tion more acceptable to the user , the information processing 
device 10e may present the altruistic positive interpretation 
only when the other person is a weak person such as an old 
person , a child , an injured person , or a pregnant woman . 
[ 0166 ] In addition , when the user has a negative emotion 
“ it is still dirty " after looking at a place cleaned by another 
person , the information processing device 10e may perform 
the reframing in which a change from a subjective evalua 
tion to an objective evaluation is performed , for example , 
presenting an objective evaluation such as a cleanliness 
level , or promoting comparison before and after the clean 
ing , rather than comparison with a result of cleaning per 
formed by the user . 
[ 0167 ] The information processing device 10e according 
to the present embodiment may extract , based on the feed 
back data registered in advance in the feedback DB 142 as 
described above , reframing FB of which conditions of a 
situation , an action , and an emotion match , and present the 
reframing FB to the user . Alternatively , the information 
processing device 10e can also automatically generate 
reframing depending on the situation , or automatically add 
( learn ) the data in the feedback DB 142. Such automatic 
generation of the reframing will be described later . Note that 
the information processing device 10e may have at least the 
reframing FB function among the action promoting FB 
function , the action suppressing FB function , and the 
reframing FB function . 

2-5-3 . Adding Response Showing Empathy 
[ 0174 ] In the example described above , the system per 
forms the reframing without mentioning the negative emo 
tion of the user . However , a highly sympathetic response to 
the negative emotion may be added to more effectively 
suppress the negative emotion and achieve a change to a 
positive interpretation . For example , a condition of the 
reframing FB is further limited , and a response showing 
empathy to the negative emotion is added to a content of the 
corresponding reframing FB . 
[ 0175 ] More specifically , for example , in the table illus 
trated in FIG . 14 , a condition of “ situation ” of R6 ( ID ) is set 
to “ tired & train & sitting " and a content of the reframing FB 
is set to “ You must be tired from all the hard work today . But 
you did a good thing to give up the seat to another person ” . 
By doing so , it is possible to return a highly sympathetic 
response to the negative emotion of the user . As for the 
situation “ tired ” , for example , the situation recognition unit 
101 may calculate calorie consumption of the day from the 
acceleration sensor data , compare the calorie consumption 
with an average ( for example , average calorie consumption 
of the user for one day ) , and determine that the user is tired 
in a case where the calorie consumption exceeds a prede 
termined threshold value ( for example , 120 % ) . 

2-5-2 . Operation Processing 
[ 0168 ] FIG . 15 is a flowchart illustrating an example of a 
flow of feedback processing including the reframing accord 
ing to the present exemplary embodiment . 
[ 0169 ] As illustrated in FIG . 15 , the identification unit 103 
of the information processing device 10e refers to the 
display unit 131 ( for example , the table illustrated in FIG . 3 ) 

2-5-4 . Automatic Generation of Reframing 
[ 0176 ] The information processing device 10e according 
to the present embodiment can apply the configuration of the 
second exemplary embodiment described above , and per 
form learning in the feedback DB 142 including the refram 
ing FB by using , for example , the learning DB 143 . 
[ 0177 ] Change to Altruistic Interpretation 
[ 0178 ] For example , the information processing device 
10e can automatically generate the reframing FB in a case 
where corresponding actions such as “ dropping / leaving 
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cessing device 10e can perform the reframing by presenting 
a relative evaluation when the user utters these keywords 
and has a negative emotion . A reframing content can be 
generated by extracting , for example , from a social media , 
posts that include opposite emotions for similar situations 
including a keyword related to " comparison ” and evalua 
tions ( interpretations ) thereof . For example , in a case where 
a post including " the child's clothing is dirty ( situation 
[ evaluation target ] ) - washing becomes difficult ( evaluation ) 
angry ( emotion ) ” and a post including “ the child's clothing 
is dirty ( situation [ evaluation target ] ) - the child is having fun 
( evaluation ) -happy ( emotion ) ” are extracted , it is possible to 
present a positive interpretation in which an evaluation 
standard is changed to a user who has a negative emotion for 
a similar relative evaluation . Specifically , for example , the 
information processing device 10e can present , based on the 
posts collected from the social media , a positive interpreta 
tion like “ but the child is having fun ! ” when the user has a 
negative emotion because the child's clothing is dirty . 

2-6 . Sixth Exemplary Embodiment ( Example of 
Application to Small Communities ) 

picking up / using ” , “ standing - sitting " , and " using - not using " 
are specified in advance as a rule , and a situation where the 
corresponding actions are taken and emotions are opposite 
in the same situation ( train , conference room , home , com 
pany , or the like ) is stored in the learning DB 143 . 
[ 0179 ] For example , among the data accumulated in the 
learning DB 143 illustrated in FIG . 8 , L6 ( ID ) [ U1 , home & 
chocolate , eating , 1 ] and L7 ( ID ) [ U2 , home & cake , leaving , 
-1 ] correspond to corresponding actions " leaving " and 
“ using ( eating ) " , and the emotions are opposite . Such data 
suggests that although someone had left his / her food and 
thus his / her emotion becomes negative , another person 
( such as a family member ) may eat the left food and thus 
his / her emotion may become positive . The learning unit 106 
can generate , based on these data , a content ( text ) of the 
reframing FB like [ user ID : * , situation : [ food ] , action : 
leaving , P / N : -1 , FB type : language , FB content : “ although 
it is sad that you has left the [ food ] , a person who finds it 
may be happy to eat the [ food ) ” . 
[ 0180 ] Further , among the data accumulated in the learn 
ing DB 143 illustrated in FIG . 8 , L8 ( ID ) [ U3 , company & 
umbrella , leaving , -1 ] and L9 ( ID ) [ U4 , company & 
umbrella , using , 1 ] correspond to corresponding actions 
“ leaving ” and “ using ” , and the emotions are opposite . Such 
data suggests that although someone had left his / her 
umbrella and thus his / her emotion becomes negative , 
another person ( such as a co - worker or family member , 
assuming an environment in which sharing can be per 
formed to some extent ) may use the left umbrella and thus 
his / her emotion may become positive . The learning unit 106 
can generate , based on these data , a content ( text ) of the 
reframing FB like [ user ID : * , situation : [ object ] , action : 
leaving , P / N : -1 , FB type : language , FB content : “ although 
it is sad that you has left the [ object ] , a person who finds it 
may be happy to [ be able to use ] the [ object ) ” . 
[ 0181 ] Alternatively , the information processing device 
10e can generate a content ( text ) of the reframing FB by 
extracting , from a social media on which texts or voices are 
posted by multiple users , a post including an interpretation 
on a situation where emotions are opposite in the same 
situation , and entering the post in a database . For example , 
in a case where a post including “ I couldn't sit on a train 
( situation ) -I wanted to sit down because I've had a hard day 
( interpretation ) -it's annoying ( emotion ) " and a post includ 
ing “ I couldn't sit on a train ( situation ) -but some people 
seemed to sit down ( interpretation ) -I’happy for them ( emo 
tion ) " are extracted from a social media , the information 
processing device 10e presents , to a user who has a negative 
emotion , an interpretation of another user who has a positive 
emotion in the similar situation . Specifically , for example , 
the information processing device 10e can present , based on 
the posts collected from the social media , a positive inter 
pretation like " but some people seemed to sit down ” when 
the user has a negative emotion because he / she cannot sit on 
the train . 
[ 0182 ] In addition , the information processing device 10e 
may acquire a user evaluation ( explicit evaluation , emotion 
recognition result ( whether or not the emotion is actually 
turned into positive ) , or the like ) with respect to the refram 
ing FB to learn effective reframing . 
[ 0183 ] Presentation of Relative Evaluation 
[ 0184 ] Further , in a case where keywords related to " com 
parison ” such as “ strong , high , large , and clean ” are stored 
as a knowledge database in advance , the information pro 

[ 0185 ] The information processing system according to 
the present embodiment can also provide a positive action 
promoting FB , a negative action suppressing FB , and a 
reframing FB to a small community such as a family , a 
company , a department , a school class , or a neighborhood 
association . In a case of the small community , members or 
places are limited , which enables more accurate situational 
recognition and action recognition . 
[ 0186 ] As an example , assuming a situation where a child 
is cleaning a room , a cleaning action is promoted and an 
action such as playing during the cleaning is suppressed . In 
addition , when the child did not properly clean the room , the 
parent often scolds the child , which rather suppresses the 
cleaning action of the child . Therefore , the reframing is 
performed to turn such a negative emotion of the parent . 

2-6-1 . Configuration Example 
[ 0187 ] A configuration of an information processing 
device 10f according to the present exemplary embodiment 
may be any one of those of the information processing 
devices 10a to 10e according to the first to fifth exemplary 
embodiments described above . That is , the present exem 
plary embodiment can be combined with any one of the first 
exemplary embodiment , the second exemplary embodiment , 
the third exemplary embodiment , the fourth exemplary 
embodiment , or the fifth exemplary embodiment . Further , 
the identification unit 103 may perform P / N identification 
based on the emotion recognition result obtained by the 
emotion recognition unit 105 described in the second exem 
plary embodiment . 
[ 0188 ] In the information processing device 10f according 
to the present exemplary embodiment , the feedback selec 
tion unit 104 refers to the feedback DB 142 to select 
feedback ( action promoting FB , action suppressing FB , or 
reframing FB ) to the user ( child or parent ) based on an 
emotional P / N identification result . Further , the feedback 
selection unit 104 may select feedback to the user ( child or 
parent ) in consideration of the ethical P / N identification or 
legal P / N identification described in the fourth exemplary 
embodiment . 



US 2021/0145340 A1 May 20 , 2021 
13 

[ 0189 ] Here , FIG . 16 illustrates an example of a data 
structure of a database for P / N identification in consideration 
of ethical P / N identification and legal P / N identification 
according to the present exemplary embodiment . For 
example , as indicated in D3 ( ID ) in FIG . 16 , for example , an 
emotional P / N is positive because playing while cleaning is 
enjoyable for the child , but such an action is ethically 
negative ( unfavorable ) . Further , FIG . 17 illustrates an 
example of a data structure of the feedback DB 142 for 
selection of feedback including the reframing FB according 
to the present exemplary embodiment . For example , as 
indicated in R1 ( ID ) in FIG . 17 , since cleaning of a child's 
room by the child corresponds to a positive state , FB for 
promoting the cleaning action of the child , such as a robot 
being happy , is registered . 

2-6-2 . Operation Processing 
[ 0190 ] Next , specific operation processing according to 
the present exemplary embodiment will be described . In the 
present exemplary embodiment , for example , the operation 
processing illustrated in FIG . 15 can be applied to perform 
action promotion / suppression processing based on P / N iden 
tification and reframing processing . 
[ 0191 ] For example , in the information processing device 
10e , the situation recognition unit 101 recognizes that a 
parent and a child are in a child's room from a video of a 
camera installed in each room of a house . Furthermore , in 
the information processing device 10e , the action recogni 
tion unit 102 recognizes that the child is cleaning from the 
video of the camera . 
[ 0192 ] Next , the identification unit 103 of the information 
processing device 10e refers to the identification DB 141 to 
perform P / N identification with respect to the cleaning of the 
child's room by the child ( Step S503 illustrated in FIG . 15 ) . 
Specifically , for example , as indicated in D2 ( ID ) in FIG . 16 , 
it is determined that the cleaning action is emotionally 
negative ( emotional P / N identification : -1 ) , but is legally 
unproblematic ( legal P / N identification : 0 ) , and ethically 
positive ( 1 ; ethical P / N identification ; 1 ) . In this case , the 
identification unit 103 gives priority to the ethical identifi 
cation and identifies that the cleaning action is positive . 
[ 0193 ] Next , since it is identified that P / N of the action in 
which the child cleans the child's room is ( ethically ) positive 
( S506 / Yes illustrated in FIG . 15 ) , the feedback selection unit 
104 of the information processing device 10e transmits FB 
for promoting the action , for example , a control signal to 
cause , for example , a robot placed in the child's room to 
show a joyful gesture , according to R1 ( ID ) illustrated in 
FIG . 17 ( Step S509 illustrated in FIG . 15 ) . It can be expected 
that the child spontaneously and often performs the cleaning 
action because the robot will be pleased when cleaning . 
[ 0194 ] On the other hand , when it is recognized that the 
child stopped cleaning and started playing with a toy , the 
identification unit 103 of the information processing device 
10e determines that playing during cleaning is ethically 
negative according to D3 ( ID ) in FIG . 16 ( Step S503 
illustrated in FIG . 15 ) . 
[ 0195 ] In this case , since it is identified that P / N of the 
action in which the child plays during cleaning is ( ethically ) 
negative ( S512 / Yes illustrated in FIG . 15 ) , the feedback 
selection unit 104 of the information processing device 10e 
transmits FB for suppressing the action , for example , a 
control signal to cause , for example , a robot ( for example , a 
dog robot that the child likes ) placed in the child's room to 

show a sad gesture , according to R2 ( ID ) illustrated in FIG . 
17 ( Step S518 illustrated in FIG . 15 ) . It can be expected that 
the child tries not to play during cleaning , because the robot 
will be sad if playing during cleaning . 
[ 0196 ] Next , presentation of reframing in a case where the 
parent feels that the room is still messed up after the child 
finishes cleaning and scolds the child by saying that “ it's not 
clean at all ! ” will be described . The situation recognition 
unit 101 of the information processing device 10e can 
analyze a video of a camera provided in the child's room to 
recognize a degree of messiness of the child's room before 
cleaning ( such as a state where things are scattered ) and a 
state of the room after cleaning . The situation recognition 
unit 101 can compare videos before and after cleaning by the 
child and calculate a degree of achievement of cleaning ( for 
example , a decrease in the number of scattered things , an 
increase rate of a floor area in which nothing is placed , or the 
like ) . 
[ 0197 ] Further , the action recognition unit 102 of the 
information processing device 10e can analyze an uttered 
voice of the parent collected from a microphone and recog 
nize that the parent is scolding the child . Further , the 
emotion recognition unit 105 of the information processing 
device 10e can identify that the emotion of the parent is 
negative based on a facial expression of the parent analyzed 
from a video of a camera installed in the room , a pulse rate 
acquired from a smart band worn by the mother , or a voice 
recognition result of uttered voice data acquired from a 
microphone installed in the room or a microphone of an 
HMD worn by the parent . 
[ 0198 ] As such , in a case where the parent takes an action 
of scolding the child and the emotion of the parent becomes 
negative in a situation where the child has cleaned , the 
feedback selection unit 104 of the information processing 
device 10e refers to the feedback DB 142 and provides , in 
a case where there is reframing FB , the reframing FB ( Step 
S515 / Yes and S521 illustrated in FIG . 15 ) . For example , 
according to R4 ( ID ) illustrated in FIG . 17 , in a case where , 
for example , a degree of achievement of cleaning is equal to 
or more than a predetermined value , the feedback selection 
unit 104 of the information processing device 10e presents , 
as reframing , an objective evaluation like " although XX 
didn't clean the room perfectly , it's XX % cleaner than 
before cleaning ” . By doing so , a parent's anger subsides , and 
a result of cleaning can be objectively grasped , such that it 
is possible to praise the child and teach areas to be improved . 
Further , the child does not remain scolded for cleaning , and 
thus it is possible to prevent the cleaning action from being 
suppressed . 

3. Conclusion 

[ 0199 ] As described above , in the information processing 
system according to the embodiment of the present disclo 
sure , it is possible to make a state of a user better according 
to an emotion of the user and improve quality of life . The 
information processing system according to the present 
embodiment can perform at least one of the action promot 
ing FB function , the action suppressing FB function , or the 
reframing FB function described above . 
[ 0200 ] Although the preferred embodiment of the present 
disclosure has been described above in detail with reference 
to the appended drawings , the present technology is not 
limited to such an example . It is obvious that a person with 
an ordinary skill in a technological field of the present 



US 2021/0145340 A1 May 20 , 2021 
14 

disclosure could conceive of various modifications or cor 
rections within the scope of the technical ideas described in 
the appended claims , and it should be understood that such 
modifications or corrections also fall within the technical 
scope of the present disclosure . 
[ 0201 ] For example , a computer program can also be 
created for causing hardware such as a CPU , a ROM , and a 
RAM built in the information processing device 10 to 
function as the information processing device 10. Further , a 
computer - readable storage medium storing the computer 
program is also provided . 
[ 0202 ] Furthermore , the effects described in the present 
specification are merely illustrative or exemplary and are not 
restrictive . That is , the technology according to the present 
disclosure can exhibit other effects obvious to those skilled 
in the art from the description of the present specification in 
addition to or in place of the above - described effects . 
[ 0203 ] Note that the present technology can also have the 
following configurations . 
( 1 ) 
[ 0204 ] An information processing system comprising : 
[ 0205 ] a control unit that 
[ 0206 ] estimates whether a user is positive or negative , 
and 
[ 0207 ] has any one of a function of promoting an action of 
the user when it is estimated that the user is positive , 
[ 0208 ] a function of suppressing an action of the user 
when it is estimated that the user is negative , or 
[ 0209 ] a function of presenting a positive interpretation on 
a situation or action of the user when it is estimated that the 
user is negative . 
( 2 ) 
[ 0210 ] The information processing system according to 
( 1 ) , wherein 
[ 0211 ] the control unit 
[ 0212 ] estimates whether the user is positive or negative 
due to any one of a situation or an action of the user based 
on data indicating a relationship between any one of a 
situation or an action and a positive or negative emotional 
state for the situation or action , the data being learned in 
advance . 
( 3 ) 
[ 0213 ] The information processing system according to 
( 1 ) , wherein 
[ 0214 ] the control unit 
[ 0215 ] estimates an emotion of the user to estimate 
whether the user is positive or negative . 
( 4 ) 
[ 0216 ] The information processing system according to 
( 3 ) , wherein the control unit estimates whether the emotion 
of the user is positive or negative based on sensing data of 
the user . 
( 5 ) 
[ 0217 ] The information processing system according to 
any one of ( 1 ) to 4 , wherein 
[ 0218 ] the control unit 
[ 0219 ] controls an agent that interacts with the user , and 
[ 0220 ] the agent provides positive feedback to the user , as 
the function of promoting an action of the user when it is 
estimated that the user is positive . 

( 6 ) 
[ 0221 ] The information processing system according to 
( 5 ) , wherein 
[ 0222 ] the control unit 
[ 0223 ] presents , to the user , at least one of a predetermined 
comfortable sound , image , or vibration as the positive 
feedback . 
( 7 ) 
[ 0224 ] The information processing system according to 
any one of ( 1 ) to ( 6 ) , wherein 
[ 0225 ] the control unit 
[ 0226 ] applies anodal stimulation to a brain of the user , as 
the function of promoting an action of the user when it is 
estimated that the user is positive . 
( 8 ) 
[ 0227 ] The information processing system according to 
any one of ( 1 ) to ( 7 ) , wherein 
[ 0228 ] the control unit 
[ 0229 ] controls an agent that interacts with the user , and 
[ 0230 ] the agent provides negative feedback to the user , as 
the function of suppressing an action of the user when it is 
estimated that the user is negative . 
( 9 ) 
[ 0231 ] The information processing system according to 
( 8 ) , wherein 
[ 0232 ] the control unit 
[ 0233 ] presents , to the user , at least one of a predetermined 
uncomfortable sound , image , or vibration as the negative 
feedback . 
( 10 ) 
[ 0234 ] The information processing system according to 
any one of ( 1 ) to ( 9 ) , wherein 
[ 0235 ] the control unit 
[ 0236 ] applies cathodal stimulation to a brain of the user , 
as the function of suppressing an action of the user when it 
is estimated that the user is negative . 
( 11 ) 
[ 0237 ] The information processing system according to 
any one of ( 1 ) to ( 10 ) , wherein 
[ 0238 ] the control unit 
[ 0239 ) provides , in a case where an action of the user is 
legally and ethically unproblematic when it is estimated that 
the user is positive , positive feedback for promoting the 
action . 
( 12 ) 
[ 0240 ] The information processing system according to 
any one of ( 1 ) to ( 11 ) , wherein 
[ 0241 ] the control unit 
[ 0242 ] controls an agent that interacts with the user , and 
[ 0243 ] performs , when it is estimated that the user is 
negative , a control to cause the agent to present , in a case 
where a situation or action of the user and a text representing 
a positive interpretation on the situation or action are stored , 
the text representing the positive interpretation . 
( 13 ) 
[ 0244 ] The information processing system according to 
( 12 ) , wherein 
[ 0245 ] the control unit 
[ 0246 ] performs a control to generate the text representing 
the positive interpretation based on information indicating 
opposite emotions for similar or corresponding actions in 
similar situations and present the generated text to the user . 
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data indicating a relationship between any one of a 
situation or an action and a positive or negative emo 
tional state for the situation or action , the data being 
learned in advance . 

3. The information processing system according to claim 
1 , wherein 

the control unit 
estimates an emotion of the user to estimate whether the 

user is positive or negative . 
4. The information processing system according to claim 

3 , wherein the control unit estimates whether the emotion of 
the user is positive or negative based on sensing data of the 
user . 

( 14 ) 
[ 0247 ] An information processing method , by a processor , 
comprising : 
[ 0248 ] estimating whether a user is positive or negative ; 
and 
[ 0249 ] performing any one of a function of promoting an 
action of the user when it is estimated that the user is 
positive , 
[ 0250 ] a function of suppressing an action of the user 
when it is estimated that the user is negative , or 
[ 0251 ] a function of presenting a positive interpretation on 
a situation or action of the user when it is estimated that the 
user is negative . 
( 15 ) 
[ 0252 ] A recording medium recording a program for caus 
ing a computer to function as 
[ 0253 ] a control unit that 
[ 0254 ] estimates whether a user positive or negative , 
and 
[ 0255 ] has any one of a function of promoting an action of 
the user when it is estimated that the user is positive , 
[ 0256 ] a function of suppressing an action of the user 
when it is estimated that the user is negative , or 
[ 0257 ] a function of presenting a positive interpretation on 
a situation or action of the user when it is estimated that the 
user is negative . 

REFERENCE SIGNS LIST 

[ 0258 ] 10 , 10a to 10f INFORMATION PROCESSING 
DEVICE 

[ 0259 ] 100 CONTROL UNIT 
[ 0260 ] 101 SITUATION RECOGNITION UNIT 
[ 0261 ] 102 ACTION RECOGNITION UNIT 
[ 0262 ] 103 IDENTIFICATION UNIT 
[ 0263 ] 104 FEEDBACK SELECTION UNIT 
[ 0264 ] 105 EMOTION RECOGNITION UNIT 
[ 0265 ] 106 LEARNING UNIT 
[ 0266 ] 110 COMMUNICATION UNIT 
[ 0267 ] 120 INPUT UNIT 
[ 0268 ] 121 OPERATION INPUT UNIT 
[ 0269 ] 122 SENSOR UNIT 
[ 0270 ] 130 OUTPUT UNIT 
[ 0271 ] 131 DISPLAY UNIT 
[ 0272 ] 132 SOUND OUTPUT UNIT 
[ 0273 ] 133 BRAIN STIMULATION UNIT 
[ 0274 ] 140 STORAGE UNIT 
[ 0275 ] 141 IDENTIFICATION DB 
[ 0276 ] 142 FEEDBACK DB 
[ 0277 ] 143 LEARNING DB 
1. An information processing system comprising : 
a control unit that 
estimates whether a user is positive or negative , and 
has any one of a function of promoting an action of the 

user when it is estimated that the user is positive , 
a function of suppressing an action of the user when it is 

estimated that the user is negative , or 
a function of presenting a positive interpretation on a 

situation or action of the user when it is estimated that 
the user is negative . 

2. The information processing system according to claim 
1 , wherein 

the control unit 
estimates whether the user is positive or negative due to 

any one of a situation or an action of the user based on 

5. The information processing system according to claim 
1 , wherein 

the control unit 
controls an agent that interacts with the user , and 
the agent provides positive feedback to the user , as the 

function of promoting an action of the user when it is 
estimated that the user is positive . 

6. The information processing system according to claim 
5 , wherein 

the control unit 
presents , to the user , at least one of a predetermined 

comfortable sound , image , or vibration as the positive 
feedback . 

7. The information processing system according to claim 
1 , wherein 

the control unit 
applies anodal stimulation to a brain of the user , as the 

function of promoting an action of the user when it is 
estimated that the user is positive . 

8. The information processing system according to claim 
1 , wherein 

the control unit 
controls an agent that interacts with the user , and 
the agent provides negative feedback to the user , as the 

function of suppressing an action of the user when it is 
estimated that the user is negative . 

9. The information processing system according to claim 
8 , wherein 

the control unit 
presents , to the user , at least one of a predetermined 

uncomfortable sound , image , or vibration as the nega 
tive feedback . 

10. The information processing system according to claim 
1 , wherein 

the control unit 
applies cathodal stimulation to a brain of the user , as the 

function of suppressing an action of the user when it is 
estimated that the user is negative . 

11. The information processing system according to claim 
1 , wherein 

the control unit 
provides , in a case where an action of the user is legally 

and ethically unproblematic when it is estimated that 
the user is positive , positive feedback for promoting the 
action . 

12. The information processing system according to claim 
1 , wherein 

the control unit 
controls an agent that interacts with the user , and 
performs , when it is estimated that the user is negative , a 

control to cause the agent to present , in a case where a 
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situation or action of the user and a text representing a 
positive interpretation on the situation or action are 
stored , the text representing the positive interpretation . 

13. The information processing system according to claim 
12 , wherein 

the control unit 
performs a control to generate the text representing the 

positive interpretation based on information indicating 
opposite emotions for similar or corresponding actions 
in similar situations and present the generated text to 
the user . 

14. An information processing method , by a processor , 
comprising : 

estimating whether a user is positive or negative ; and 
performing any one of a function of promoting an action 

of the user when it is estimated that the user is positive , 

a function of suppressing an action of the user when it is 
estimated that the user is negative , or 

a function of presenting a positive interpretation on a 
situation or action of the user when it is estimated that 
the user is negative . 

15. A recording medium recording a program for causing 
a computer to function as 

a control unit that 
estimates whether a user is positive or negative , and 
has any one of a function of promoting an action of the 

user when it is estimated that the user is positive , 
a function of suppressing an action of the user when it is 

estimated that the user is negative , or 
a function of presenting a positive interpretation on a 

situation or action of the user when it is estimated that 
the user is negative . 


