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This study constructed a spoken response generation method using linguistic
and prosodic information of the user"s utterance based on the neural conversational model, which is
actively studied for dialogue systems. Our experiments confirmed that the proposed method can
produce FO sequences that are closer to natural speech than the baseline. Then, our research group
expanded the spoken response generation model to a multimodal response generation model, that can
consider the facial expression control signals. Experimental results suggested that the performance
of the model can be improved by considering multimodal information. Additionally, we also proposed a

response timing estimation model based on the dialogue context encoder and the continuous LSTM. We
have presented six papers at domestic conferences and workshops, four papers at international
conferences, and applied for one patent.
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A BLE DT FERODRTM FRATIE & FER Al
ETNW TS W EER R P | ESER WMER O F | ESR R FM
CRF and N-gram 5T 1000 | 0.575 0.516 0.544 | 0.243  0.174  0.150 | 0.011  0.044  0.018

5000 | 0.582 0.515 0.546 0.281 0.178 0.154 0.011 0.044 0.018

10000 | 0.664 0.507  0.575 0.293 0.176 0.151 0.068 0.043 0.023

15484 | 0.601 0.486 0.537 0.301 0.176 0.151 0.159 0.050 0.036

F U E LT 1000 | 0.317 0.353 : 0.176 0.173 0.170 0.049 0.050 0.049
5000 | 0.300 0.354 0.179 0.175 0.171 0.043 0.046 0.044

10000 | 0.405 0.419 0.412 0.187 0.181 0.178 0.066 0.061 0.062

15484 | 0.458 0.443 0.450 0.177 0.173 0.170 0.075 0.063 0.067

BLSTM_POS 0.631 0.453 0.527 - - - - - -
BLSTM_CAT - - - 0.424 0.395 0.399 - - -
CRF (i, W=10000) and BLSTM_CAT - - - - - 0.217 0.207  0.208
Cascade (F7ZH7&L) 0.574 0.505 - - - 0.314 0.200 0.201
Cascade (tHJEDIHHEH) 0.701 0.473 2 = - 0.315  0.203  0.240
Cascade (22J&7% f°7H) 0.661 0.447 - - - 0.345  0.197  0.249
Simultaneous 0.808 0.308 - - - 0.471 0.112 0.141
talk (SMOC) Cascade Simultaneous
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Objective evaluation of language generation
[ Model Modality | PPL™ BLEU-4  Dist-2 |
L 258.16 1.61 21.31
- Unified model P 97.60 0.93 0.22
Encoder-Decoder L+P 257.09 1.70 21.33
FO Separated model
(Language generation) L 255.38 1.78 20.08
Objective evaluation of prosody generation
FO 2 Model Modality ALF0 LFO
MSE* RMSE™ [cent]
( ) e 0.0615 4389
Unified model P 0.0606 4425
2 FO L+P 0.0618 433.8
L 0.0501 407.2
Separated model P 0.0503 407.8
(AFO context generation) — L+P 0.0492 406.2
w/o Encoder | 0.0505 400.0
Baseline — — 433.3
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(Roddy and Harte, 2020) 3 MAE
RTNet (Roddy and
Harte, 2020) RAND
Mean
Absolute Error (MAE) Method Encoder MAE
3 (Avg. + SE)
RTNet Response Encoder  0.595 + 0.015
+ visual Response Encoder  0.524 + 0.028
Proposed Context Encoder 0.668 £ 0.006
+visual Context Encoder 0.601 £ 0.026
Inference LSTM ~ w/o 0.686 = 0.011
+visual w/o 0.638 + 0.004
RAND - 1.219
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4 MSE ( + ) A
LFO AU LAYV
ST MT
MSE . w/o
Enc.
input\output A LFO0 (ST) AU (ST) A LF0 (MT) AU (MT)
L+A+V 0.0534 £ 0.0002 0.2649 £ 0.0003 | 0.0527 £ 0.0001 0.2366 £ 0.0015
L+A 0.0530 £ 0.0001 0.2801 =+ 0.0004 0.0530 £ 0.0003 0.2423 £ 0.0024
L+V || 0.0529 +0.0004 0.2628 + 0.0008 0.0538 4+ 0.0007 0.2335 £ 0.0014
A+V 0.0541 £ 0.0004 0.2635 £ 0.0018 0.0534 £ 0.0004 0.2206 £ 0.0003
L 0.0533 £ 0.0003 0.2776 £+ 0.0024 0.0531 £ 0.0002 0.2441 + 0.0008
A 0.0541 £ 0.0003 0.2775 4+ 0.0009 0.0537 £+ 0.0004 0.2333 £ 0.0004
\% 0.0537 +0.0003  0.2661 = 0.0015 | 0.0544 =+ 0.0003 0.2212 £ 0.0003
w/o Enc. 0.0547 £ 0.0004 0.2792 £ 0.0011 0.0542 £+ 0.0007 0.2328 £ 0.0022
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