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In recent years, robotics technology has been dramatically improved. Also some
humanoid robots have been developed to look. However, the robots can not understand human emotions yet.
In other words, there is no mind in the robot. This research presented a methodology which creates robots
mind using the mental state transition network we proposed. We focus on human psychological
characteristics to develop the mind that can recognize human emotion and create machine emotion. We
analyze and estimate many statistical data based on emotion corpus in order to derive transition networks
for human ﬁsychological states. This research also presented modules that can recognize human emotion and
create machine emotion. And a method for constructing mental state transition network for emotion
interface has been proposed. We have developed a humanoid robot as a prototype of emotion robot.



B X C—19, F—19., Z—19 (GtaH)

1. WFZEBIA Y DY =

FEOaRT ¢ 7 A fom FIZEE $
L<, AMICIEFICIWARSCE X 29 5
Ay ROV OB INTND, Zhbd
I BN O, JRFFLREEERNT 57
OIZ, BELEENIED A I =X LMD
EEZITO BHELZRDL, T D 2@yl
W92 & CAHRRBIERENZREE LT
W5,

LML, ZhuiaRy sBNLERF-> TS
EWVWH ZETHEHARY, ZH LRy M,
(HHRIEEZRET 5720121, ZH2871E
v WS Z T oTWDER, EHond
FRZ E DR ZRMTRED, Lokl
ORI HHEREIX—H 22, DFE D, &
ORI TFTRETH » THIEM 1T - T
RUVRRETH D LWV B,

ANz,

(1) fHFEOFED F—r, L, #1E,
SNHEESEN O TORKFED 2 H
ET D
(2) BUEDIRW, BEORRER L 2 iRE
BICHIBr L, BEORIEZAIET S
(3) BEDRBICH DY T, B DEE
R NI 5
LWol-Z L E{THoTWWA, aiRhy MIL%E
B8 2570120k, it 3 DOBENMLIET
b5,

INHDO L, RYIOREICOWTIZWD
W5 R RN, W OO
T N—T"THENITOIN TS, FaxD T
—7H T TICT R A b, £, TEFOZNE
AUz U TRl 238559 2 ik O B3 % i
DTEY, —EORENELNTND, iz
3 HFHOHREICHOWTIE, T TIcl =L H
W< ohouRy FTEENMTDALTE
0, SHBRERLIFEEIMFGFIND,

LML, 2 %&HOHEEIZOWTONFZEHIE
Digun, ZZixuRy EEOE AT
D THY, LDOAIEICBW T FEE
W THDH, TDD, RFFIZBNTIEZ
DOHBEDBIR Z HLIFRE L REL, AN
NDHEFECENG, £ 72 F O A O & W
S Tk & IR BRI D B ) 72 A & AET D
ZEEAMET D, MIRAREITTTICZO
MEICETFLTEY, AMoLo#ixz L
FPRBEEB X v FU—7 | LR SR
ETNCRET D HEEREL QN D, BIE
DOFHETITHFENINLOSTELZTFAME L
TADL, BEDOLOIRREL ot Tl %
BIZELCTWD, ARBFZETIEZ OLHRRIEER
F v NI — 7 OFAAE TR S,
RHERNSDANEARELETHZ L TrA
v FOLEAIET S,

HIZ, 3 DOBEET X TERAVAT AL
LCEBEDOuRy MIBRTHZ LT, EE
DB TOHREIZOWTEERICHREET 5, FE
BROREEEBREZITV, BRy MBRLEFESZ
LTCa—HWiIZH LT ED L) g Br bz
B, LWVolEICONWTT vy — R —

P OAFZREEZ AW THLNZL, 5%
Dvr~<wv oA E—T oA AEEFT 5
tLTofE#zEHE5,

2. WEOEM

2 ART 4 7 AEIIRERCm E L, RE
WA TLSERRIFEETAMESL D 72
aRy hBEEESN TS, LNLZH LT
a2y MO R RV, EFHRORMEER O
HIEILARIEECTH - TH, FHTORUE 2 B L,
HHERNEIE A2 - CaEfET 5, Lot
DO OBFRIE, 1FE AT Ty
DORBARTH 5,

AL LR EER Ry U — 2 & [
W, SEEME - F R - RKIF - APREREN
O ANHOREEER, vRy hoLofE,
lzia Ry b OEIER O ik & S
BiroWsL =B ETHHDTHD, TDT=
O, FEZRHEMORREEZED S>>, Bz
AT AEEREHEE LRy MIEEEZTTH,

3. WrFED I
AT, 22—V ORFENE, 5, F
e (BanLiFsn, Enoto) flHEZEE
BANEL, ZNOHNLOKGEEE, oy
NEHOREAAE, FICEEREFELSE, 3
RN, B ORI X DA 1R
FHETEIT> ARy FERRET S, 2B
N—Rouz7tLToaRy hDOBEIILIT
DT, BIELR EOMEEZF e Ry h &
AL CEBRIZHWS,
RIFFED B & R T B 72D, kD XD
PRI 5 1T IE 2 AT o 72,
(1) vRy bOLOANE
9. LEETMMET S, LOETIV
BIZBWT, ETHEROITERED AM
DFEEDENE 2 RTT —HX—ATh
b, T, HEERAEICBLE O —5y & R
H, BONPBGAYMO—ANTHo72 L4
ELTZREOB B ORE EE DR
EEZTHEH 9, EWIEREZITYD, &
OB E ZRT T — X N— R E RS
Do LBFER 7 EERAE R A S LK
RFEAERNT, LAIREER X » b
U—7 ] ZHEEL, AOLOREBEHEE
T D HEERET D,
(2) FFENE D B IRIE DR
T X A MER S RFEE O & HE
ETHHEER, BAICEIA2LDLEEDT
KR &2 72 WFZE M T IO TS, ARIFFEICE
WCRIBE & 72 2 050%, O L DIZADNRF
PO R THY, MO NELEEh
TWBHZ e, bHIVEDITHBRETE
HELTWDH0, STEMICEIRTH -
720, RAGENZL GENT-0TDH L
Thd, 2 ) LI-MEREMR L, HE
Dh L2135,
(3) TR B IEAE D
B OBRENRFE (FomIPvRE &,
WERHE R &) ZHWTREAHEET S



(4)

(5)

(6)

(SFS

FEIZO L OIS TN DD, ek
MHHFTE STV DA 2 IR R & 52
Bz L, MREZFHMET 5, £-ET L
{EDERSFIZINTH, HIM =2 GMM, SVM,
CRF L Wo =# =T v 2 AW, %+
NZNOMEREE M 5,
FEL L < &0 D JEE O R
G B ORBERRIC BN TIE, Fik
B &5 L LT argE M Thbn b, L
ML, EEEIZ
ZDILEH IEEERL TV DI
AOE B OLFAT 5, Lo lzikyl]
MTX72WELE, Bl 2RO RHED b3
BEOHEEZITHOMLER DD, T 2 TR
T, B OK 7 L— A0 DS A
L, T o8& % M TET /UL
?5 ETCEMEICRHIE LEERENLLD

AETERR T T Y A LEHERLT D, 70k,

%%@1w#k@ﬁﬁ IBWTIE, 1Ef
TR kxR AEEWNTND
f/ﬁﬁ1%7b)%§rﬁ@nuu%%—§_ézg7b)
Do FDID, ETA AT HEEAL,
BREBEL CWDHIRIET—FX—2 (IE
wE 45 ENOHE) SITAEORRD
2‘%% DOENEEIZ SN T Nﬁi A

RIERH NS — 0 DE
%Abtuﬁy%@%%?%%ﬁm
L, BIEORME AR - 2EETDH, £
TIEIEBITIER L, 6 JE X3 B
SOENENERBT D X5 REE N
B — 2% NFTERT 5,

ARy OB LG T e 7T LD
e

I o R M EEREF L, EEERHTE
bRy NI, e AT E
RS D720, 5F TR L CTEEE
EHRAELTENT DRI 7o
LEBAHT D,

TR
mf/b@u@mLﬁ w Dt & L
DOETMLIZEBWT, FFTHIELRD
ILEZBEDO N OEE 08X 2837 —
HR—=ZTH DN, YBRE (R O —E
DERA, ARG ANO—NThH-o
ERELEZROB S BEEORE L%
DI EZEZEZTHH I, &) EBREIT
VY, JEE OB & BRT T — X X— R E

ELT,
%7ﬂﬁﬁﬁ>%@7ﬂﬁ@ u%%fﬁato
B AR DR D AR LT, ARk O

u%ﬁif%ﬁbfmh%ﬁmﬁéoa
FRR ke T E B ORI e A 2T &
YT B, WEEIL L NER O L E
WD, 2 T AR O % H
w,%h%@%ﬁﬁﬁfﬁm¢é$%®
FEHNWDZ LT, ARHBEFEO A
B ESE2 2 LB hoT-,
DERBER v U — 7 ZRRE SET-
LOET WMEEIT, KRNI DK

ANSNLOITEHETH Y,

(2)

Ok, OLORETFEEE LT,
KIS = — /S X OHESE L A5
T XLORRRE

BB - FHH - BRI
HEE 24T D BRICI, %M%M®m%:~
INAPMEL TR D o RFFETIET TITR

BB 2 — N AL, —Han
AL TW5,
T TR 2 — SRR L, k)

DI STV DR & I & % S5
\—uﬁ]\/ MEREZ FHIE LTz, E2ET 1L

DOEITIZRBNTH, HMM <2 GMM, SVM, CRF
LW o EET A ERWT, FnE

MNOPERE 2R L7z, FEBRIZL D, LW
& A A T R = — X R D BB AN i
M BTz,

FEENRE D B DZFRICHONT, T
XX MEHRD O REEE ORE 2 HEE T
HRIEE LT, O L2 ANNEFRi%
OFERTHY, BMUNREZIEENTND
ZE, LIV EOITHEBRREEEMETL
TWA72, EMIZEKRThHH-T2,
KRHFENZLS GENTZY ﬁ“é NP S
Fond, FHEREOBRYICx LT
uuugﬁajﬂ‘:@?{i@ﬁé*ﬁjﬁf%f@bf}_ﬁrﬁ%
HET 5, ke XTEE R
FAaTEEbic MﬁT5 WEIL 1AL
BEAR DT Z DN, 2 2 T TG

DIE®E VY, LD OBRAREN THE
j‘éﬁ;no)ﬁ%ﬁﬁb\é CET ll/ nbﬂﬁkﬁ
FED B LR ST D,

F'z))roml\ﬁ@nuu a\—/)b\—(, @t%ﬁ)
DIFFE STV DR & IR & 2 SR
WL, MEREEFME L7, ' T b
DERSFIZIBVT H, HMM =2 GMM, SVM, CRF
LW EEET L EHWT, TRE
TLOMRE & - L 72,

77 ha A ROHIER OV & H

Bl DR ANE — B EF L TRT,
FPIERBICEAR L, 6 RIE X3 B
MEOZNENERBT D L O ekl
INE = NFTERR LT, BIZEEE O
HEXLTOHBE LM T, Lhzh
5 LWAR—X%ZFRE LT, 72721, i<
WA D 2 L7 ERRE L, BEE
PSR DIE AT HONWTIERE 3@ &
RN k&?é EOHBEH N — &
PBRFE B L7 &R & MR
2}9673:8‘573)@6@%’8\ 1TV 23 B, /\"5'
—VDIEEZ LT, £, &
ORI EHEAEZHET 5 2 &r%mr
0)2'%Hjé"ﬁ07io

RREEHEL Y7 VRT 7 hadg
mﬁb HELTZ, M1IZT7 27 b
4%&$A&®W%ﬁwlérbko*
W iE T ElIWe b DL T 7 B ATE
Do

a NEA T EREET LD, 5FT
BIR L CEx KM aE A L CENTz
DO T e 7T LAERRE L, vy



MIBESE 2R 2 9MTE T, £
HMAREET 5L Vo HEBE DL 2 g
DETBH, ZoXoicLTCTu hF AT
PRESEL, FNE AW TS O, Al
g, RN ED XS BREREZ AT DN
DNWTHEBREIT o7,

1 77 huaA Fe NEDERER L

5. ERFEKFHLE
(WF7ERFRFE . WFZE 8 K ONEEERFZE# 1T
=)

(essEm ) (B 22 14)

@O Fuji_Ren, Yu Wang, Changgin Quan,
TFSM-based dialogue management model
framework for affective dialogue systems,
IEEJ Transactions on Electrical and
Electronic Engineering, #t &t A , Vol.10,



pp.1-7, DOI: 10.1002/tee.22100, 2015

Fuji Ren, Zhong Huang, Facial Expression
Recognition Based On AAM-SIFT and
Adaptive  Regional  Weighting, IEEJ
Transactions on Electrical and Electronic
Engineering, #&#tf, Vol.10, pp.1-11,2015
Yan Sun, Changgin Quan, Xin Kang, Fuji
Ren. Customer Emotion Detection by
Emotion Expression Analysis on Adverbs.
Information Technology and Management.
A Hi47, DOI 10.1007/510799-014-0204-2
Jun Wang, Fuji Ren, Lei Li, Recognizing
Sentiment of Relations between Entities in
Text, IEEJ Transactions on Electrical and
Electronic Engineering, # &t A , Vol.9,
Issue 6, pp.614-620, 2014,
DOI:10.1002/tee.22017

Changqin Quan, Fuji Ren. Visualizing
Emotions from Chinese Blogs by Textual
Emotion  Analysis and  Recognition
Techniques.  International  Journal  of
Information  Technology &  Decision
Making. 7 %t A, Vol.13, pp.1-20, 2014,
DOI: 10.1142/S0219622014500710
Changgin Quan, Meng Wang, Fuji Ren. An
Unsupervised Text Mining Method for
Relation Extraction from Biomedical
Literature. PLOS ONE, % 7t # ,
DOI:10.1371/journal.pone.0102039, Vol.9,
Issue 7, pp.1-8,2014

Changgin Quan and Fuji Ren : Target Based
Review Classification for Fine-Grained
Sentiment Analysis, International Journal of
Innovative Computing, Information and
Control, ##iA, Vol.10, No.1, pp.257-268,
2014

Haotao  Yu, Fuji Ren, Automatic
Role-explicit ~ Query  Extraction: A
Divide-and-Conquer System Leveraging on
Users” Reformulating Behaviors, IEEJ]
Transactions on Electrical and Electronic
Engineering, 7 &t A& ,Wol.9, Issuel,
pp.62-70, 2014, DOI:10.1002/tee.21937
Fuji Ren, Ye Wu, Predicting User-topic
Opinions in Twitter with Social and Topical
Context, IEEE Transactions on Affective
Computing, 7%t A, Vol.4, No.4, pp.412-
424,2013, DOI:10.1109/T-AFFC.2013.22
Fuji Ren, Bo Li, Qimei Chen, Single
Parameter Logarithmic Image Processing
For Edge detection, IEICE Transaction INF.
& SYST, # & f,Vol.E96-D, No.l1,
pp.2437-2449, 2013. DOI
10.1587/transinf.E96.D.2437

Ji Li, Fuji Ren, Hybrid Approach for Word
Emotion Recognition, IEEJ, & #i4, vol.8,
no.6, pp.616-626, DOI:10.1002/tee.21905
Mahmoud Elmarhoumy, Mohamed Abdel
Fattah, Motoyuki Suzuki, Fuji Ren, A New
Modified Centroid Classifier Approach for

(
o)

FARE)

Automatic  Text Classification, I1EEJ
Transactions on Electrical and Electronic
Engineering, # #t A ,\Vol.8, Issue 4,
pp.364-370, 2013 DOI:10.1002/tee.21867
Fuji Ren, Changgin Quan, Kazuyuki
Matsumoto, = ENRICHING  MENTAL
ENGINEERING, International Journal of
Innovative Computing, Information and
Control, # &t £ ,Wl9, Nos,
pp.3271-3286, 2013

Fuji Ren, Mohammad Golam Sohrab,
Class-indexing-based term weighting for
automatic text classification, Information
Sciences, #Hif, 236(2013), pp.109-125,
DOI: 10.1016/j.ins.2013.02.029

Fuji Ren, Changgin Quan, Linguistic-Based
Emotion Analysis and Recognition for
Measuring Consumer Satisfaction - An
Application of  Affective computing,
Information Technology and Management,
EHA, Vol.13, Issue 4, pp 321-332 , 2012,
DOI: 10.1007/s10799-012-0138-5

Fuji Ren, Xin Kan, Employing Hierarchical
Bayesian Networks in Simple and Complex
Emotion Topic Analysis, Computer Speech
and Language, #x#if7, 27 (2013) 943-968,
DOI:10.1016/j.csl.2012.07.012.

Ji Li,Fuji Ren, Emotion Recognition of
Weblog Sentences Based on an Ensemble
Algorithm of Multi-label Classification and
Word Emotions, IEEJ Transactions on
Electronics, Information and Systems, %5t
A, Vol.132, No.8, pp.1362-1375, 2012,
DOI:10.1541/ieejeiss.132.1362,

Wei Wang, Fuji Ren, Motoyuki Suziki: A
Novel Fast Fractal Image Coding Algorithm
Based on  Texture Feature, IEEJ
Transactions on Electrical and Electronic
Engineering, Z #t A& , Vol.7, Issue 5,
pp.521-528,2012, DOI:10.1002/tee.21768
Fuji Ren: Robotic Cloud and Robotic
School, Science and Technology Review,
554, Vol. 30, No.9, pp73-79,2012
Kazuyuki Matsumoto, Kenji Kita, Fuji
Ren : Emotional Vector Distance Based
Sentiment Analysis of Wakamono Kotoba,
China Communications, % #t A , 2012,
9(3): 87-98.

(G 26 1)

Haotao Yu, Xin Kang, Fuji Ren, TUTAL at
the NTCIR-11 Temporalia Task,
Proceedings of the 11th NTCIR Conference,
pp.461-467, Fifife At ¥ — (B - T
fHIX) , December 9-12, 2014

Haotao Yu, Fuji Ren, TUTAl at the
NTCIR-11 IMine Task, Proceedings of the
11th NTCIR Conference, pp.41-48,2£fi#a
At s — G- THRHX) , December
9-12, 2014


http://dx.doi.org/10.1109/T-AFFC.2013.22
dict://key.0895DFE8DB67F9409DB285590D870EDD/monofactor
dict://key.0895DFE8DB67F9409DB285590D870EDD/monofactor

Haotao Yu, Fuji Ren, Search Result
Diversification via Filling Up Multiple
Knapsacks, Proceedings of the 23rd ACM
International Conference on Conference on
Information and Knowledge Management,
pp.609-618, Shanghai(China), November
3-7,2014,

Kazuyuki Matsumoto, Fuji Ren, Qinmei
Xiao, Minoru Yoshida, Kenji Kita, Emotion
Predicting Method Based on Emotion State
Change of Personae according to the Other's
Utterance, Proceedings of the 3rd IEEE
International ~ Conference on  Cloud
Computing and Intelligence Systems, Shen
Zhen(China), Nov.27, 2014

Changqin Quan, Fuji Ren, Gene-disease
association extraction by text mining and
network analysis, Proceeding of the Fifth
International Workshop on Health Text
Mining and Information Analysis EACL
2014, pp.54-63, Gothenburg(Sweden), April
26-30, 2014

Haotao Yu, Fuji Ren, Ta, Advances in
Knowledge Discovery and Data Mining -
18th Pacific-Asia Conference, PAKDD
2014, Tainan, Taiwan, May 13-16, 2014.
Proceedings, Part 1. Springer 2014
pp.337-347, 2014

Lei Wang, Fuji Ren, Duogian Miao, A
Novel Method for Recognizing Emotions of
Weblog Sentences, 2013 IEEE/SICE
Internatioanl ~ Symposium on  System
Integration, Kobe International Conference
Certer(Kobe, Japan), 15-17 Decemeber,
2013, pp.358-363.

Zhong Huang, Fuji Ren, Facial Expression
Recognition Based on Active Appearance
Model & Scale-Invariant Feature Transform,
2013 IEEE/SICE Internatioanl Symposium
on System Integration, Kobe International
Conference Certer(Kobe, Japan), 15-17
Decemeber, 2013, pp.94-99.

Mohammad Golam Sohrab, Fuji Ren, THE
EFFECTIVENESS OF CLASSS-PACE-
DENSITY IN HIGH AND LOW-
DIMENSIONAL VECTOR SPACE FOR
TEXT CLASSIFICATION, Proceedings of
IEEE CCIS, Hangzhou(China), Oct.
30-Nov.2,2012, pp.2034-2042, 2012

Haitao Yu, Fuji Ren, Role-explicit Query
Identification and Intent Role Annotation,
The 21 ACM International Conference on
Information and Knowledge Management
(CIKM’12), October 29-November 2, 2012,
Maui, HI(USA), pp.1163-1172,2012

Yan Sun, Fuji Ren, Xin Kang, Changqgin
Quan, A Japanese Adverb - Emotion
Corpus for Japanese Emotion Analysis,
Proceedings of 8th NLP-KE, Hefei (China),
sep. 20-24, 2012, pp.418-423, 2012

6
(1

2

Changgin Quan, Xiao Sun, Fuji Ren,
Feature Based Review Classification for
Fine-grained Sentiment Analysis,
Proceedings of 8th NLP-KE, Hefei (China),
sep. 20-24, 2012, pp.106-116, 2012
Kazuyuki Matsumoto, Nobushiro Yoshioka,
Kenji Kita, Fuji Ren, Judgment of
Depressive  Tendency from Emotional
Fluctuation in Weblog, Proceedings of the
16th International ~ Conference  on
Knowledge-Based and Intelligent
Information & Engineering Systems -
KES2012, San Sebastian(Spain),
pp.545-554, Sep.10-12, 2012,

Jia Ma, Fuji Ren: DETECT AND TRACK
THE DYNAMIC DEFORMATION
HUMAN BODY WITH THE ACTIVE
SHAPE MODEL MODIFIED BY
MOTION VECTORS, Proc. of IEEE
CCIS 2011, Beijing(China), pp. 587-591,
Sep. 16-18, 2011

Ye Liu, Fuji Ren: Japanese Named Entity
Recognition  for  Question  Answering
System, Proc. of IEEE CCIS 2011,
pp.402-406, Beijing(China), Sep. 16-18,
2011

. WFTAR AR

YIFgERERE

£ #&fk (REN FUJI)

TR R « REBEI VAT ) A =0 AWfF5E
. B

WFFEE 5 20264947

) WSSy P
e I #F— (KITA KENJI)
FER RS « RFEBE VAT 7 ) A = AR5
- Bz
e 35 10243734
® fii~xti 1E#E (SHISHIBORI MASAMI)
FER RS « RFEBE VAT 7 ) A = A%
- Bz
e 5 50274262
® Al i (TANIOKA TETSUYA)
TR RF: « REFEBEANVAN A T ABFFEER -
%
WF9eE 35 90319997
® A Fnr (MATSUMOTO KAZUYUKI)
TR RS « REGEY VAT ) YA =0 AWF5E
B - BhE
HIEE S 90509754
® K Az (MOTOYUKI SUZUKI)
TR RS « REGEY VAT ) WA =0 AWF5E
B HEHER
WIEEE S 30282015

(CFRk 24 4EBEHI )



