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Research on expressions of the Humanoid robot
based on personalities

KE Xianxin, YUN Yawen, QIU Benrui
(School of Mechatronics Engineering and Automation, Shanghai University, Shanghai 200072, China)

Abstract; In humanoid robot research, the facial expressions of different personalities are an important basis for
enhancing the realism of humanoid robots. To achieve more vivid emotional expression by robots, in this paper, we
introduce human personality characteristics into robots, based on the personality and emotional model theories, and
determine the emotional intensity of robots with different personalities. By mapping the relationship between facial
expressions and robot control points in the facial action coding system, we obtained a basic expression
implementation method for humanoid robots with different personalities. We used Solidworks software to establish
the facial model for the emotional robot and set the model as an elastomer in ANSYS. Using the finite element
simulation calculation method, we explored its expression capabilities, and obtained the load sizes of the control
regions that realize basic expressions in the humanoid robot SHFR-II and simulation results. Based on these
simulation results, we conducted expression experiments with the humanoid robot SHFR-II for different
personalities. Our experimental results show that these simulation results can guide the humanoid robot SHFR-1II to
achieve basic humanlike facial expressions associated with different personalities.

Keywords: humanoid robot; facial expressions; emotion model; personality; facial model; elastic skin; finite
element simulation; control regions
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Table 4 Force loads of face control areas when happy N
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Fig.6 Happy expression simulation results
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Table 5 Force loads of face control areas when angry N
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4 S

RS UEAT AL AR AN R AP 1 22 15 1 1 &
ZEIL DL R AR ALK R 1 T R AE LA A
SHFR- I RS2 -5 120 i R AE L A LRSS
SRHBHAL BT, 20 JE B AL R LA v
HUR, 2 DA T #E i oo, il 8 Fos, 5
Pl 4 g ] DX IO B, AE BB 25+ 1) Sl b AE
SHEFR- T A4 TR 8 0 B2 B, Bz R b Rk i 38 2 i A
B TR RE AR SR L B B ok B ZE AL A T <
287 b R Rk B R S A SR OCHkE . SHFR-TI LA
FPGA F il AFE Jy 4% O 45 il oo i, 8 2 b A LA il
UK Bl ) ST A AEAIL , DT 9K 2 1 8 Rz ik

JA B # T MR fi: 42 il 85T
AN

W i

8 SHFR-MEEKFEEH
Fig.8 SHFR-II experiment platform
XA RS B R AT SRS
ik EAIHLRE S AEBLEL 30, 42 5] i B K A ] A
gy, LB RIS PE A e 4 T AR, SEgR A R A 9
7R o [RIRE X AN TR A 4 A9 A0 06 2 1 ik A Bl A <
5, SCHR A RANIE 10 PR
SLERA RN i AT HLAR AT LSS A
[l AP AR TR, SR T D AR R



%4

WRAE , 5 R R PR TS LA A\ RS 5 <473 .

(QFHR (b)IRT 5T

B9 FRMEBAEHER
Fig.9 Happy expression experiment of different personalities

()BT

10 FREMEFRFELR
Fig.10 Angry expression experiment of different personalities

(b))

5 #AiE

A XA R B A AR A ST A B T
[P SEA SR LB . SRJE R A ANSYS 41
BROT07 ELIF5 B T i, 368 3k Xl v 0 44 (A A i o
LYTOMGIAT , RAE AN R B 8 % RIS v 1Y
AT AR5 AR, IR 3 T S BUR AR RY
el 4RI A8 AT A 42 o) DX ey R/, AR A7
LR A ] DX R RIS HEAT AN TR AR A 2
THEIESEER, SEI A5 A R I, R A ALy A mT LS B
ANRIASPE Y o 26 AP T TR R . i T2 AR A%
PEBR M, AR HILA A2 ] 50 A (0 A AN RE 55 1 HUARR
TR ) 2 ] X3 SE A ), AN [R] AR A 2R AR A A
AE S AF RO BE (8 it — 2B W 52 05 AR ABHLAR A $
BT AP R BOR SR

SE W

[1]fems. B Redlas Nz shiz bl REE LA B[ D], Jbat:
Jentsgi R, 2013; 1-6.
HOU Peng. Research of intelligent robot’ s motion control
system and algorithm [ D ]. Beijing: Beijing Jiaotong
University, 2013, 1-6.

(2188, e, #han, 55 BRI Em i APl AR

TREFE[T]. A B 24 FLARBRA R, 2013, ST
352-355.

LU Zhen, XIE Lun, HAN Jing, et al. Research on
humanoid robot expressions based on mood control [ J].
Journal of Huazhong university of science and technology,
2013, S1. 352-355.

[3]DELAUNAY F, DE GREEFF J, BELPAEME T. Towards retro-
projected robot faces: an alternative to mechatronic and
android faces[ C]//The 18th TEEE International Symposium on
Robot and Human Interactive Communication. Toyama, Japan,
2009: 306-311.

(4] 2500, Phebiz, 57,55, HA RN S I

Plas NSk R GEr il [T]. BLARBEI 5 ik, 2011
(7): 95-97.
LI Ruifeng, SUN Zhongyuan, WANG Ke, et al. Research of
the robot head system with facial expression recognition and
representation [ J ]. Machinery design and manufacture,
2011(7): 95-97.

[ 5] BECKER-ASANO C, ISHIGURO H. FEvaluating facial
displays of emotion for the android robot Geminoid F

[ C ]//IEEE Workshop on Affective Computational
Intelligence (WACI). 2014, 1-8.

[ 6 ] BECKER-ASANO C, ISHIGURO H. Evaluating facial
displays of emotion for the android robot Geminoid F

[ C ]//IEEE Workshop on Affective Computational
Intelligence (WACI). 2011, 1-8.

[7])2Mi#F FRiE. [2016-07-24]. htip://zh.wikipedia.org/zh-
on/ M4 L.

[8] ISHIHARA H, YOSHIKAWA Y, ASADA M. Realistic
child robot “ Affetto” for understanding the caregiver-child
attachment relationship that guides the child development
[ C]//2011 IEEE International Conference on Development
and Learning ( ICDL). Frankfurt am Main, Germany,
2011: 1-5.

(9] M2z, fLyeh, BFBH. MEOHFEIM]. 3 . 1.
AEARIVE R A7 AL, 2010: 106-132.

(10 kI SRk, F5 R, 4%, LS AL M. Jbat: HLAK
TollHipsAE, 2012 171-199.

[N]EER, S A NTHEIM]. JEat: HUBC T H AR
#t, 2009, 178-273.

[12] AMINI R, LISETTI C. HapFACS: an open source api/
software to generate facs-based expressions for ecas animation
and for corpus generation [ C]//2013 Humaine Association
Conference on Affective Computing and Intelligent Interaction
(ACII). Geneva, Switzerland. 2013, 270-275.

[ 13]EKMAN P, FRIESEN W V. Facial action coding system[ M ].



- 474 - o A & o M 12 %
Consulting Psychologist Press, 1977.110-120. (20 {4k F] 15, 4 PA , 45, B B2 15 05 A Sk AL
[14] EKMAN P. ROSENBERG E L. What the face reveals: W ARG [J]. B RER G F M, 2015, 10(8):
basic and applied studies of spontaneous expression using 556-560.
the facial action coding system (FACS) [ M]. 2nd Edition, XIN Jizhong, KE Xianxin, YANG Yang, et al.
Stock: Oxford University Press, 2005 ;:330-340. Development of the system of a humanoid robot head with
[15] COHN J F, AMBADAR Z, EKMAN P. Observer-based facial expressions [ J]. CAAI transactions on intelligent
measurement of facial expression with the facial action systems, 2015, 10(8) : 556-560.
coding system[ J]. The handbook of emotion elicitation and fEETEIT:
[ s e | FRAG, T, 1973 4F 4, Bl #4082, 1

assessment, 2007, 203-221.

[16] KOBAYASHI H, HASHIMOTO T, SENDA M, et al.
Realization of realistic and rich facial expressions by face
robot [ C ]//Proceedings of 2003 TEEE/RSJ International
Conference on Intelligent Robots and Systems, Tokyo,
Japan, 2003, 1123-1128.

[17]KIHARA Y, DUAN Guifang. A dynamic facial expression
database for quantitative analysis of facial paralysis[ C]//

and

South

International Conference on Computer Sciences

Convergence Information Technology. Seogwipo,
Korea, 2011; 949-952.

[ 18] 7. ANSYS 13.0 Workbench 0B AIF A M]. Jb
50 EK AR AR AL, 2012 253-260.

[197# AR, M F 1, 5 fLEE. F T HyperWorks 15 ABLEE A
TR G 05 B [ J]. Wl A 3h 1k, 2015, 37(1):
118-121.

KE Xianxin, SHANG Yufeng, LU Kongbi. Simulation of
humanoid robot facial expression based on HyperWorks

[ J]. Manufacturing automation, 2015, 37( 1) 118-121.

+5, FERGE T 5 APLE AR
) HUEERAC H.,, ERFiZ 5 E % 863" I
H A 11 R 25 5 0 H R H
10 &I, BREF K& LR AL 10 T,
RRFARL 30 R

=W, 5, 1991 4F 4 i+ BF 5%
A BB 18 AT ADLEE AR AL
TEEsE .,

ERAC 4R, BB 1992 4E A= | A7+ BF 5%
A BB 5 18 A AL AR AL
TBEsE .,

5 PO I B R 0 25
The 4th Asian Conference on Pattern Recognition ( ACPR 2017)

The 4th Asian Conference on Pattern Recognition ( ACPR 2017) will be held on November 26-29, 2017, Nanjing,

China. The conference aims at providing one major international forum for researchers in pattern recognition and related

fields to share their new ideas and achievements. Submissions from other than the Asia - Pacific regions are also highly

encouraged.

Topics of interest include all aspects of pattern recognition including, but not limited to;

Computer Vision and Robot Vision
Pattern Recognition and Machine Learning

Signal Processing ( signal, speech, image)

Media Processing and Interaction ( video, document, medical applications, biometrics, HCI and VR)

Website; http://acpr2017.njust.edu.cn/.



