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Figure 1: Example responses generated by our study: (a) FastTrack reaction selected using emotion evidence only, (b) grounded Fast-
Track reaction selected using both emotion and dialogue-act evidence, and (c) the subsequent SlowTrack response providing the full

conversational content.
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Abstract

Accumulated latency from language generation, speech synthesis, and avatar rendering can introduce noticeable silence in live Al
VTuber broadcasts. This study reframes this problem in terms of perceived responsiveness and proposes a dual-track latency-cover
architecture. FastTrack immediately plays a pre-synthesized preliminary reaction grounded in user emotion and dialogue act,
while SlowTrack generates the context-aware main response. In a repeated-measures evaluation with 32 participants, Character
Appeal differed significantly across conditions (Friedman p = .009), and the Emotion Only condition was rated higher than the
SlowTrack Only condition (Holm-adjusted p = .043); however, most other measures showed no significant condition effects.
The proposed architecture shifts the focus from computational optimization alone to perceptual interaction design and provides a

framework for evaluating the contextual appropriateness of preliminary reactions.
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Figure 2: Dual-Track Response Generation Pipeline.
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Table 1: FastTrack input-length-wise mean module latency (ms).

Input length bin n  Emotion Intent Retrieval Total
10-100 chars 30 10.8 9.2 16.7  36.7
100-200 chars 30 10.8 9.5 16.1 36.4
200-500 chars 30 14.2 10.6 19.2 440
500-1000 chars 30 22.0 15.6 16.3 53.9

Table 12 18 HAE Zo]o] thE FastTrack F =29 R EYH
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S| A= 36.7 ms, 100-2007F F-7F0] A= 36.4 ms, 200-5002F 7+
A 44.0 ms, 50010007 F-7Fl AL 53.9 ms2 =2 5|9}
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=3
At g2 A ARte fASE Bzt

5 SlowTrack 9 AA| =9
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S}l memoryE v 0 2 -8 A AL ST memory+= %7 seman-
tic memory”} o}4zt JSON 7]Hte
oHIE A7FAa R AR, o] latencyE I E2A] = W
Qo114 23] Het 4548 ATe7] 918 dherele
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Table 2: SlowTrack output-length-wise mean module latency (ms).

Output length bin n LLMgen. TTS synth. Total
10-100 chars 30 355.0 350.7 705.7
100-200 chars 30 608.0 511.3 1,119.3
200-500 chars 30 1,232.9 857.0  2,089.9
500-1000 chars 30 2,501.8 1,618.8  4,120.6
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| 284 3 A &0l Aol ofdzh AR ti7] Al
22 oA A7l SRS 2] 18 TS,

Perceived Latency~= LLM 7|4l intelligent virtual agent] free-

olt
d

form conversation®f| A conversational filler”} perceived response
timeS 23} = 135 H<Ql Maslych et al.o] AFE F=xo}
of, ALEA} A" o] F ZF t7] Algte] dAmtut B AFAAHA
LA E=2]E &4 3t [12]. Reaction Appropriateness+ filler2]
Pl Weto] AR A A A Aol ¥ & A=
M9 A7E BHOE, FastTrack WH-50] Bt A|7F B7]7} of
et AbgA wake] 24 o o af wiete] gh ofn gl wrg o2
A ZYE] Q=AE H7Fgit} [11, 14]. Conversational Naturalness+=
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Table 3: Subjective constructs and measurement focus.

Construct Measurement focus Refs.
Perceived Latency AR A" o]% 7o = AI7E [12]
ol H AAAHA AR =TT
Reaction Appropri- -2 2| o] A2 Ete] 4 [11,14]
ateness A2} tfj o} W 2te] =7}
Conversational FastTrack¥} SlowTrackS Z$  [7]
Naturalness & M4 die} sFo] AA TE
A Al e}
Social Presence Al VTuber7} AA2 E11 98 [21]
she Asld ZAAE LAKE
7
Character Appeal  A2JE 9] T2z} 2JojH S Bat  [22)
Ael g okt 2| 7be ot
Engagement i3} Al3te] E15t 1 Al VTu-  [1,3]

ber®] §1-3-2 A% 111 427}

T35} Social Presence= -22¢1 A G220 A Elx}7} AA 2
A5t AAE A== FEE 7Hd 3kt Kreijns et al.2] A
TE HF O R, Al VTuberZ} @23t 34 &2 427t ofvet
A2 g 11 A2 A5k ARl £ 2 Wt o A=
A& H7Fgttt [21]. Character Appeal-2 Godspeed Questionnaire
9] Likeability?} AnimacyS &115) 7}l mj2la} 2ofdo] <]
st F|EE A 35S &4 St [22]. Engagement= VTuber A]%
A0 Boleh A G4 =05 Aa) A BT 40
o 214 A% O ZA g} [1,3]. wetA] o] 4] Al A
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Table 4: Subjective evaluation means and standard deviations by condition for all participants.

Mean (SD) Grounded Emotion Only Intent Only Neutral Random  SlowTrack Only
Overall 495 (1.11) 491 (1.24) 4.81 (0.95) 4.69 (1.30) 4.48 (1.28)
Perceived Latency 5.47 (1.00) 5.24 (1.33) 5.26 (1.05) 5.12 (1.03) 4.71 (1.42)
Reaction Appropriateness 4.83 (1.10) 4.79 (1.25) 4.93 (0.89) 473 (1.33) 474 (1.19)
Conversational Naturalness 4.75 (1.49) 4.84 (1.66) 4.58 (1.29) 4.30 (1.47) 4.25 (1.66)
Social Presence 5.30 (1.24) 5.27 (1.31) 5.31 (1.38) 4.86 (1.53) 4.78 (1.55)
Character Appeal 4.44 (1.57) 4.67 (1.73) 4.05 (1.54) 4.56 (1.83) 4.09 (1.79)
Engagement 4.72 (1.53) 4.53 (1.67) 445 (1.42) 4.33 (1.78) 4.05 (1.75)
Ald AA
7 =u é"’} Table 5: Friedman test results by condition for all participants.
71 AR HE Afn Measure X2 df p Kendall’'s W
Overall 7373 4 117 .058
3299 57 2AYE & 16074 5351o] 147l &2 5Ft  Perceived Latency 8979 4 .062 .070
o] 3 ML= HWOFS w Cronbach’s alphal 930 & =7 L} Conversational Naturalness  8.233 4 .083 .064
]; i :o i _ Reaction Appropriateness 0.808 4 .937 .006
ERgte. oh9] Aol Al+= Social Presence(.916), Character Ap-  gcial Presence 5488 4 241 043
peal(.846), Engagement(.799), Conversational Naturalness(.790)  Character Appeal 13.637 4 .009 107
7]— H] WA k&5t A E Hrt Perceived Latency= .693.0  Engagement 4647 4 326 036
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