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Augmentation of Remote Communication
Using Congruent Facial Deformation Technique
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Abstract: In this research, we propose a video chat system that supports congruent emotion expression
with a partner in remote communication such as customer center or remote lecture. “Mirroring”, in which
one person mimics other’s expression, is effective in building a friendly relationship with others. However,
continuous expression and suppression of emotions requires conscious efforts, resulting in mental exhaustion.
On the other hand, in remote communication, we considered that it is possible to deepen empathy among
dialogue parties by adding informational modulation to elements related to communication through informa-
tion media such as video chat, to express emotion, and to expand communication. In this research, pseudo
mirroring is generated by changing the facial expression of the conversation partner by image processing so
as to synchronize with the facial expression itself acquired by the facial expression recognition sensor. As
an evaluation experiment using the proposed system, we had a pair of participants whose facial expressions
were deformed have a conversation. Our results suggested that smoothness of conversation and indices of
sympathy degree are improved for both mimicker and mimickee. It was found that the effect of pseudo
mirroring affected not only mimickees but also mimickers.
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Fig. 1 Concept of proposed method.
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Fig. 2 Facial deformation algorithm.
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® 1 FEABHOSHENOZE R (mm)
Table 1 Amount of deformation of each point handle for gen-

erating smile (the unit is mm).

FEUR left  up  rear | FEMUR left  up  rear
1 36 57 37 | 14 .15 35 138
2 -1.7 34 26 15 0.0 30 13
3 05 19 15 |16 15 35 138
4 0.0 18 15 17 32 53 34
5 05 19 15 |18 15 35 15
6 1.7 34 26 19 0.0 30 1.1
7 36 57 37 |20 -15 35 15
8 25 50 23 |21 06 21 06
9 13 45 04 |22 06 21 06
10 00 43 -02 |23 22 39 -01
11 -1.3 45 04 24 22 39 0.1
12 25 50 23 |25 -39 37 0.1
13 32 53 34 26 39 37 0.1

X4 EE~NOLE

Fig. 4 Deformation into smile.
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Fig. 5 Screenshots of FaceShare.
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Fig. 6 Impressions toward the partner.
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Fig. 7 Smoothness of the conversation.
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r=077) CENETNHEBEEPR LNz, BFFEICOWT
—BRS T R AT o728 2 A, SMICEEEIIR SN
ol (F(2,22) =029, p=0.75).

X 8 ICEKHEEZRT. PHEFRELIZONT—HR
GG EIT o728 25, FUMICHEMEMASE S
(F(2,22) = 2.69, p=0.090). HHZEHEL L THILDODH
HtMEICLBDLELEEZTo72L 25, WINOSFMM
TOHEEIR SN oz, FEHEICOWT—ERFH
G EATo728 A, FUEMICEEEIR NP o7
(F(2,22) = 1.14, p=0.34).
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4.5 EE

HHFEHRIZBWT, HHTOEPEGLIEIZ L > TERL
TWLZ LRV EER LTV AHEREIT V2o
72. FaceShare (2 & 5251, BRERE 13 L CTHIAE L&A
KEGZHEDDTIE ol ELD.

[HFPEDBIDLEE LW ERWE L] &v) igE
(22T, Mimickee 5 TR &< %5 L) KBTI
L, Mimicker 5 CTlb & oz, [HF L ORFHE %
LAELE L72D] L) REICOWTH &M T EME
MR ONZ., ZERBICIAFEEZIEO N G720
DD, Normal-Mimicker 41 @ Wilcoxon 55 NEA A %E
IBUARERED r =054 EREL BoTHY, FHET
A TH Mimicker £ TR o Twb. ZOME L
LT, Mimicker DEMEEN LA LD I 7 —1) ¥ 7 OFR
7%, Mimickee (2 & D WVEEHEZFR L, TOMEE [HTH
B OEFCEE 2> THWT N TWwab ] & Mimicker
WELA L) Rho/zOTIE W), EEZD. T2, #
BEIANLNRERTE#RL I ihrozbon, £F
2 & 2 MEEFRN 2 BEREAS, 3T =) ¥ T ORREFEBEO
ZEIZEZ2H5DL D B/NS L TWAIEETBOEZONS,

72 [HFPELOEFETHAF Lz2] L) fFiEicon
TlE, Mimicker 4&ff - Mimickee §&f® M J5C Normal 4=
B ELhoTWAE, 2O L5, FaceShare 213

RiEEY LTSRN HD LD B. T, SR
2DV TIEHFIZ SR iﬁ%h&iﬁot. Z DFERIZ

DWTIE, REBRTIIWBRBF LPRKAZ EDHMY GV T
HHZLELDHY, ZHZLERFENBYNTLE ) LWk
MBI EDEMETHEHFVEL TR o7z, D720, %
HEoEE L THN o7z 8E 2 5. F72, Mimicker -
Mimickee DM AS [ RFEVHATZ | LIELTWBE I LD
5, BEEEOR EAFEWIZHTHHE LA TW A REMED &
25,

PHPEBEBE O W TG ICH B/ S .
% BRI X Zﬂﬁi;ﬁ 36N L o725 DD, Normal-
Mimicker [, Normal-Mimickee DD & 5 t FiE 12
BUF SRR EN r =042, r =048 EHHREICL-THEY,
SEYECR A & ARERIZHEVY Mimickee §5ff, Mimicker 5=
PRONEICE K o 7z, FHEFIZBWTUIEMH TOZENS
b ol-lenb, SUEHEICEILI T V73K
BHOFHERER & ) b EHDOME 2 mD LR R D 5 Z LA

MBS,

UJ:@#E%VPE ARV AT L1E, RFANICELST S
XEEHHTFORIEE WD 2 L% 2 HEE 2T TR L, &
MEHLTHEHFLRL TS E2MEIELHREDRY T 147
T4 =Ky 2 &b 5T D 0holz.

4.6 &R

KR TIRET AV AT LONRE B —HFE LT,
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HAZ =L I DFRL—F R, EBIZELIE LT L
e, EIBESEE AT e EHRESINL. S DEE
R, B, BELRELII A=Y arEfT)HhT, O
Y= I X BEERBOHEFHT 254, 4hlo
FERD L) IIKFEEATH) MEIZ Y AT A EEA L TEIER
FEATH L RHENTII RV, —T, SHOERKRTIE
Mimicker (FXL — % 1ZH24) & Mimickee (BZIZHHY)
Wi, BEZLPEEFAROHKREZHELZND DD,
MEEDIZTI2=r— 3 VIEOMBELSHERTETH
D,ﬁ@%&%ﬁ@%fiﬁﬂﬁi?+ﬁ&:tﬁﬁ#
ZD7®, WNEEAHTFOWEA S N % 7Rk T 5 HERE

I U 72BN L 72 Wi 4 % 5 56 A T2 hl_%’fﬂ%ﬁ‘é%:%
DIV AT LELR TSI LT, Mimicker (+XL —
ZITHIY) [T AT LAREAL, ﬂ%miﬁuww
ATV ENT VBT OEETH- T, R
WRPNEHTEX L% 5.

F70, R, RERADANOERS T I 2 =7 —
T a vtz ARERPRT 5720, BEHWIZHMY AV
T OWERE I CERBRICSIMLTH S o7, LaL, 9D TEL
FTARLOLHIZ, 2020 3IT7—0) bl
<, BIEHEE LTORBPIKELC RS L) ZRIICBW
Th, PBEVATLCLE-oTIIa=r— 3y OPIEN
WEETH 5 0BAET A LELNH LD, HbET, LT E
DFHIIS ATV, BRI 2 BB R M RIE 7B THE L 500
BIHDOBRI O L b P EED 5.

+=A
5. [U=Kzlii|

AWFZETIE, BT I 2= —2a v ilBW (I ryEa—
WL BBIEELOWMICLE T, 23224 —3 300
i b=, i MOBEREom EX K A8 L7+
Fr v NATLAORBEYHIE L7z, B DK% B
537=0 7] EwHBRIEHL, HEiEoEN% &
Yy, WA RWTEPMIZI T YIRS
AEEELILET, ZOMEEGI ST REELRELL. £
LT, INEEHITLETFF v v I AT L FaceShare

T REEE L7,
FaceShare & i\ CHESXEF 2179 FEBRETIE, FHFHM LR
FEIZ & o T, FEHEESCHTNOHIL, SEHOME 28

M3 52 E2%9h o7 FRITHFEANOHZIZOWTIE,

BERLE XD b EE D13 ) AT IR L TIFERY 72 5
ZLTBY, RREFHRITFMEF IS LTET TR R
FVATLAOFHERNCOBEEZ L6 T 2 EHRS
nr.

—FT, KFECIERAOS G E LTEEL 2 fkb i
Molehs, WLAR, BERR) Lo 2RIFOFAIZD
WTh, 331“7~>37’52%%@iﬁ&?%%
KGR KN % A ST 2 ) BT 72w I3
L DEMZE R, e o) 7 726}:0)4: 9 75:, IS
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BT 1 THEEE GAMTPNOREL RT Z EPEBELY
T, BLARBICLZEFLHCL L) XH12, B
e U CHFT 2 RIEOMEIHZ @) I3 5 2 & T,
IORBEMICaI a2y —3 a v ER{EHETEDL EE LS.
KRFFETIE, FEOEREEHRLT LI ETI—FD
BB LR B, L) B MA TH o 7283, FEE
BEDA—HICEBIATI 2= —2 3 V2O DAHT]
RO H 5. BMEHGORELOER LY, RKIEOER
RO, B, AEONERE, A e OREREGEH L
7o) F 5 ETRROEREAZED, LVRRBZET
TF vy bV AT LARERTLFELBE LT L
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