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Comparison of Linguistic and Acoustic Features Caused by Different
Dialogue Situations in a Landmark-input Task

TOSHIHIKO ITOH,t ATSUHIKO KAI, YOSHIYUKI IWAMOTO,?
MAKOTO MIZUTANI,t HIROKI YUASA,t TATSUHIRO KONISHIf
and YUKIHIRO ITOH?

This paper presents the characteristic differences of acoustic and linguistic features observed
for different spoken dialogue situations in human-human and human-machine interactions. We
compare the acoustic and linguistic features of the user’s dialogue speech both for a spoken
dialogue system and an actual human-operator service in several landmark-setting tasks for a
car navigation system. It is known that speech-based interaction has the potential to distract
drivers and degrade safety. On the other hand, it is not clear whether a different dialogue
situation causes some acoustic or linguistic differences on their utterances in a speech inter-
face system. We collected a set of spoken dialogue data by 10 subject speakers under several
dialogue situations. For the car-driving condition, we prepared a virtual driving simulation
system. We analyzed the characteristic differences of user utterances caused by different
dialogue situations or the system understanding errors. As a result, we observed that the
existence of a car-driving task affects some prosodic features and the difference of human-
machine and human-human dialogue conditions also affects the other acoustic and linguistic
features, while no significant differences are observed for the other acoustic and linguistic
features whether they performed a car-driving task or not.
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Table 1 Dialogue situations.
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Fig.1 Example of human-machine spoken dialogue.
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Fig.2 Example of task scenario.
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Fig.3 Configuration of spoken dialogue system.
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Fig.4 Compass Link.
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Fig.5 RRI and RRV.
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Fig.6 Comparison of RRV changes.
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Table 2 Linguistic features of all user utterances.
oooo SF[%] SGF[%] S[%] SG[%] C[%] CG[%]
ogooo 4 6 20 20 20 20
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Table 3 Linguistic features of new-information utterances.
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oooo SF[%] | SGF[%] S[%] SG[%] Cl%] CG[%]
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oooo 5 4 19 17 75 92
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0ooooo 2.3 1.3 1.6 1.7 1.4 1.3
0000000 | 6[35.3] | 34[82.9] | 100[71.4] | 97[75.8] | 82[62.1] | 75[55.2]
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Table 4 Acoustic features of all user utterances (means
per utterance).
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000000 (RMS)
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SGF| S
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SG C
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Table 5 Acoustic features of new-information utterances (means per utterance).

oooo SF SGF S SG C CG
000000 (sec) 1.47 1.70 1.10 1.41 0.70 0.56
0000 (1)(sec) 569 | 3.11 3.77 3.66 3.76 4.06
0000 (2)(sec) 339 | 225 2.64 2.60 2.93 3.00
0000 (1)(mora/sec) | 4.09 | 5.28 5.11 5.23 4.97 5.16
0ooo (2)(mora/sec) 6.74 6.99 6.81 6.92 6.09 6.59

00oooo (RMS) 13.71 | 32.37
000000 (RMS) 56.77 | 134.54
000 FoOOO 4.20 4.36
000 FoOOO 5.41 5.25
000 FoOO 4.82 4.89
000 FoOOOO 0.18 0.21

28.23 27.59 33.38 33.17
130.91 102.21 145.73 | 134.71

4.37 4.36 4.34 4.33
5.31 5.31 5.42 5.41
4.89 4.90 4.94 4.94
0.19 0.21 0.23 0.23
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Table 6 Filled pauses before and after speech recognition

errors.
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Table 7 Number of morphemes before and after speech

recognition errors.

goooo SF|SGF | S |SG |C|CG|ODO
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SF | SGF | S SG C | CG

oooo 10 15 | 110 | 102 | 11 15

000000 (0D00) [9.40 | 4.80 | 4.64 | 4.19 | 5.09 | 8.87
ooooDo (oDo)|3.80 3.27 | 3.88 | 3.17 | 3.18 | 4.67
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Table 8 Number of keywords before and after speech
recognition errors.

0000|0000 SF[SGF| S [SG | ¢ [cG] oo
0oo | 0oo
1 0| 4 |47 [ 325 ]8] 9
1 2 oo 12| 3 |00l 15
3 oo | 2 1 |ofo 3
1 o | 1 [15(8)[13(8)|1(1)[3(3)[33(20)
2 2 |211)] o | 83|42 | o |1[1]] 15
3 oo |21 2 ]o0o]o 4
1 (1] o [4@ 3@ ] o] 1| 95
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Table 9 Ellipses of verb phrase before and after speech
recognition errors.

oooo SF | SGF S SG | C | CG
ooo-o000 4 8 26 20 6 9
ooo-000 1 0 14 24 2 3
ooo-000 4 4 16 25 2 2
ooo-o000 1 3 54 33 1 1
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Table 10  Acoustic features for different kind of utterances (means per utterance).

S-AVE

C-AVE

oooo gooooo (00000 |oooo

goooo |ooo000 |Ooooobo (oboo0 (ooooo

000000 (sec)
0000 (1)(sec)
0000 (2)(sec)
0000 (1)(mora/sec)
0000 (2)(mora/sec)
000000 (RMS)
000000 (RMS)
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ooo FoODO

00D FoOD
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0.97
2.50
1.57
4.75
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28.47
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4.46
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3.71
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5.17
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27.91
116.56
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5.31
4.89
0.20
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31.28
88.47
4.49
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4.91
0.17

1.00
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5.10
6.72
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0.20
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1.55
5.48
6.85
33.85
149.68
4.46
5.32
4.93
0.21
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3.91 1.73
2.96 1.48
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6.34 7.62
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140.22 115.29
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4.94 4.96
0.23 0.25
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Table 11

pgooO0d0o0o0obooooooboobDi1oboboo
Effect of a car-driving task on acoustic features
(means per utterance).

oooo goooboo

oooo C CG C CG
000000 (sec) 0.33 | 0.17 | 0.40 | 0.55
0000 (1)(sec) 1.39 2.07 1.47 | 2.01
0000 (2)(sec) 129 | 1.68 | 1.21 | 1.60
0000 (1)(mora/sec) | 7.77 | 5.93 | 7.04 | 5.96
0000 (2)(mora/sec) | 8.23 | 7.01 | 7.87 | 7.05
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