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An Initial Study of Predicting Listener’s Backchannel Type
Based on Multimodal Information

1. ELHIC

MEEZBNT, T5AI AL, NEv), 2w REOH
EXFORIGERT ANy 7 F v p1UE, BEERELZD—DT
Hb. INET, Maliv AT LOMEERITS DI, Hi
BFETNY 7 F v 302 THIT %80 % {ATbhTtun
3 (1, [2], [3], [4]. @6 OWHREFITIE, FREEPLIHEHA
BITBIT 2w VFE—XVERDP SN Y 7 F ¥ 2V DFEE
EPRT 2 RRA 7% T-o>TW5S. AAREONGEICBIT 55
FEEEAENY 7F 2 VB ETHY, ThERHTS
SELHMEZIGFEEL TV 5. kb, HARESNR
LRBENY ZF v FNDONTIE, HRERZZBIEICER L
TRy I F ¥ AN 0HT 2MANZ ATDILTV S [6].
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TV,
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FERERIINTE 20 S KRN AT 2 HIEERIRE L, WEE(T4
(DA) 2MINZFEHEORFOEN - MEL: OFFREHS
PIZLTWS [7]. LirL, Ay 2 F v 2L OfME L DA
DEBZEHLGPCT 2O MHAICE EEoTED, HEEIC
BBV FE-ZNERP SNy 7 F ¥ 2VOEEE T
HE 2E D HARITbRTWARW., 22 TARTIE, it
IBIBRAFE—-RIUERPHNY 7 F ¥ XVOEEE

HET B 2B TEZDHPHLLICT 57D DRIHIR %
175.
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2.1 2BEWET—RIZOWVWT

ARFFETIE, MEGa— 2 MRS 372012, MHEics
% 2 BENEE T — & (8] R T 5. 2 BEMNEEOSINE X,
BEtc26% (B2 x7%134) THD, wItEoHA
NBLTHB. HiEEEATNYy I7F 2 3ILDT—R%E X
DEZIET 2720, —HOBME GELF) oz
mE (EEF) c7=xX TharvzV— | ONEEHNH
FTERRAY ZITo TS, FEahDHALIZ Inter-pausal units
(IPU)[9] ZHWTED, VLERKERTAY 200ms A 0 dfE L
FEEXEE 12 LTWS., ZoMETF—&TlE, Aff
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22 Ny IFvXRIOBEICOVT

AR TIX, Nv 7 F v 1V E 0T 512, Morikawa
LPMEL TV 9EEO IV EFHT S 7. 0o
D7 VUL, WEEY AT 2B B RIGEDER L 7
HREDHE DR S T DK E R EINT WS,

e Positive: T9AIAL, TZ25Z5), 2R, 17
213, ThLi2) BEFHELFEAOEHEENZILE.

e Neutral : 5 A1, NIV, TBB] REFELFADK
B2 & ERVINE.

e Non-positive: 5 —A 1, T&—Al, NE—Al, TH—],
=, TA—] BEFELFAOBENEIFHATY
% K5 RINE.

e Emotional word : 2w, 341, Td5], Nz,
Z DAV 2 CEE OB E 2R L TWD X5 R
JRE.

e Confirmation : X o], N&oy, Ho), T7RAT) ¥
CHEREE T, BT 5 X5 RIEE.

e Repetition of Speaker’s utterance word : i LFDF
BV IRTIOE.

e Speak a word before speaker’s speaking : &% LF Db
BZEID LTwaINE.

e Summarize speaker’s speaking : i LFDFEDEH, B
KUBVWHZZ L TW5 &S RIGE.

o Others : Ml EFOBMEPMY FShy, Kl 357
ANOLDIFEN IR .
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AETIE, MEHIZBIT 2 <AL FE—XAEREFHWT,
Ny 7 F 3 FILORHEEHEE T 2720 OHEEET LD
MFT 21T 5.

3.1 HHEERHICOVT

AEFFETIE, 2.1 HiOXGEET — X H &< LFE— XVIER
PREBEL LTHT 2. 2Ot HiErFAIEAAv Y
F ¥ 2V EGHONGL T 2720, BHEFOFE L Z OHi
‘raAHBE MRz T 28 35, 20
BT, #EEMREZ A L X8 % 7291 ResNet-50[10],
VGGish[11], BERT[12] 2 EZRH L, @RXILORZ Fv
WAL RN, BEN, SENERzRNEEL LT
WoTW3 2. —HT, FEXY T 4 OFMEZEMRT 2
72912, Action Units[13], MFCCJ[14], LIWC[15] 7% Efi##R
FIREZ AR, A, SRERMERERHEL L ThoT
WBIFSED B 5 [16], [17]. Z T TR TIE, HER, 3
B, SHENREELZEIITONT MV EE LTIl
277 E e AT RE 72 & 5 Wi 3 2 75HED 2 DD EN S
T2 e 2MELTWS.
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3.2 HMHFBEETILOBEICIOVT

3.1 I CHI U =R 2 AR, 228 TN G L2
~VEBEHMZERY U, ERFECBI I ANy 7F v 210
HEHET 2B EE T VOBEZHF L TCWS. B
Mgk b, MR, EER, SEOHERCET 25 EED?
5, XN IZF ¥ INVDREDTRDTRETH 5 Z & H/RIE
SRTWVWD [2]. 512, HEHRESHCHMRLR YD DA T
%, Positive, Neutral, Emotional word (283 % [ Iivh315
541, Non-positive 72 1B 3 2 K3 A i WIEA D HERR
THRTW3 7. Zhs kb, HEMN, BN, SENER
BT A RES SNy 7 F v XAV OBEEHEET S 2 b
NTEZDTIERVLEEZOND.

4. HHDIC

ARTIX, HIEEBALE N Y 7F ¥ 3L % SREN - HHE
IRIE 2> SIRRINC IS 2 FTRICEDWT, MR
BRIVFE—=ZIUERDP SN 7 F v 3IVOFEEEHEE T
L5ZEMTELOPHALPICT 2720 OUIE 2R L 7=,
SHEIE, FEEOMHITIE L B E TV OMETTEE
HRTATETHB. 512, BHEOME & EiMEE £
FILORREEPITV, SILFE—ZUERP Oy 7 F ¥ 2
NOTEEEHEE ST 2 2B TEZOPELPIZL TV F
ETH5.

BEXH

[1] Hara, K., Inoue, K., Takanashi, K. and Kawahara, T.:
Prediction of Turn-taking Using Multitask Learning with
Prediction of Backchannels and Fillers, Proc. 19th An-
nual Conference of the International Speech Communi-
cation Association (INTERSPEECH ’18), pp. 991-995
(2018).

[2]  Ishii, R., Ren, X., Muszynski, M. and Morency, L.-
P.: Multimodal and Multitask Approach to Listener’
s Backchannel Prediction: Can Prediction of Turn-
changing and Turn-management Willingness Improve
Backchannel Modeling?, Proc. 21st ACM International
Conference on Intelligent Virtual Agents (IVA ’21), pp.
131-138 (2021).

[3] Morency, L.-P., Kok, I. D. and Gratch, J.: Predicting
Listener Backchannels: A Probabilistic Multimodal Ap-
proach, International Workshop on Intelligent Virtual
Agents (IVA ’08), pp. 176-190 (2008).

[4] Huang, L., Morency, L.-P. and Gratch, J.: Parasocial
Consensus Sampling: Combining Multiple Perspectives
to Learn Virtual Human Behavior, Proc. 9th Interna-
tional Conference on Autonomous Agents and Multia-
gent Systems (AAMAS ’10), pp. 1265-1272 (2010).

[5] Maynard, S. K.: On back-channel behavior in Japanese
and English casual conversation, Linguistics, Vol. 24,
No. 6, pp. 1079-1108 (1986).

[6) Mukai, C.: The Use of Back-channels by Advanced
Learners of Japanese: Its Qualitative and Quantitative
Aspects, Japanese language education around the globe,
Vol. 9, pp. 197-219 (1999).

[7] Morikawa, A., Ishii, R., Noto, H., Fukayama, A. and
Nakamura, T.: Determining Most Suitable Listener

65



(10]

(1]

(12]

(13]

(14]

(15]

(16]

(17]

GN Workshop 2022

Backchannel Type for Speaker’s Utterance, Proc. 22nd
ACM International Conference on Intelligent Virtual
Agents (IVA ’22), pp. 1-3 (2022).

Ishii, R., Higashinaka, R. and Tomita., J.: Predicting
Nods by using Dialogue Acts in Dialogue, Proc. 11th
International Conference on Language Resources and
Evaluation (LREC ’18), pp. 2940-2944 (2018).

Koiso, H., Horiuchi, Y., Tutiya, S., Ichikawa, A. and
Den, Y.: An Analysis of Turn-Taking and Backchannels
Based on Prosodic and Syntactic Features in Japanese
Map Task Dialogs, Language and Speech, Vol. 41, pp.
295-321 (1998).

He, K., Zhang, X., Ren, S. and Sun, J.: Deep Residual
Learning for Image Recognition, Proc. IEEE conference
on computer vision and pattern recognition (CVPR
’16), pp. 770778 (2016).

Hershey, S., Chaudhuri, S., Ellis, D. P., Gemmeke, J. F.,
Jansen, A., Moore, R. C., Plakal, M., Platt, D., Saurous,
R. A., Seybold, B., Slaney, M., Weiss, R. J. and Wilson,
K.: CNN architectures for large-scale audio classifica-
tion, 2017 ieee international conference on acoustics,
speech and signal processing (ICASSP ’17), pp. 131—
135 (2017).

Devlin, J., Chang, M.-W., Lee, K. and Toutanova, K.:
BERT: Pre-training of Deep Bidirectional Transformers
for Language Understanding, Annual Conference of the
North American Chapter of the Association for Compu-
tational Linguistics (NAACL-HLT ’19), pp. 4171-4186
(2019).

Baltrusaitis, T., Zadeh, A., Lim, Y. C. and Morency,
L.-P.: OpenFace 2.0: Facial Behavior Analysis Toolkit,
13th IEEFE international conference on automatic face
and gesture recognition (FG ’18), pp. 59-66 (2018).
Eyben, F., Weninger, F., Gross, F. and Schuller, B.: Re-
cent Developments in openSMILE, the Munich Open-
Source Multimedia Feature Extractor, Proc. 21st ACM
international conference on Multimedia (MM ’13), pp.
835-838 (2013).

Kahn, J. H., Tobin, R. M., Massey, A. E. and Anderson,
J. A.: Measuring Emotional Expression with the Lin-
guistic Inquiry and Word Count, The American journal
of psychology, Vol. 120, No. 2, pp. 263-286 (2007).
Onishi, T., Yamauchi, A., Ogushi, A., Ishii, R.,
Fukayama, A., Nakamura, T. and Miyata, A.: Model-
ing Japanese Praising Behavior by Analyzing Audio and
Visual Behaviors, Frontiers in Computer Science, Vol. 4
(2022).

Park, S., Shim, H., Chatterjee, M., Sagae, K. and
Morency, L.: Computational Analysis of Persuasiveness
in Social Multimedia: A Novel Dataset and Multimodal
Prediction Approach, Proc. 16th International Confer-
ence on Multimodal Interaction (ICMI’14), pp. 50-57
(2014).

© 2022 Information Processing Society of Japan

2022 11

66





