Teaching Multimodal Interaction in Cars to First-time Users
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Fig. 1. Interior of the Mercedes-Benz EQS fitted with a three-screen layout [16].
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Fig. 2. Information pop-up indicating gesture controls are available for different functions in the 2015 BMW 7-series [11, 12].
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Fig. 3. Front and side view of the user study setup.
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Fig. 4. Frames of the animations for gesture categories: audio control (a—c), content timing control (d-g), and screen layout (h-i).
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Fig. 5. Information pop-ups used in the study: C1 (top) shows a small pop-up located on the side of the HU, while C2 (bottom) uses a
larger, centrally placed pop-up for improved visibility.

Fig. 6. Slides from the information menu used in C1 and C2: textual explanation (top) and animated feedback (bottom).
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Fig. 7. Information pop-ups in C3 explaining gesture controls for different function categories: audio (top), content timing (middle),
and screen layout (bottom).
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2.3 Procedure and Data Analysis
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C1 C2 C3
“xs e W - - 1 —4
S » pp rw 1— — 1 — 4
T x pp rwm 4— - 1 — 4
T 1 — 1 -1 — 1

Table 1. Results (n — i) of participant’s notices count (n) and interaction count (i) with each appearance of an information pop-up
for all three conditions. py, is the p-value result of the Chi-Square test for n.
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1 srp ws ' 1
11 pr 4

1

Table 2. Results of the ANOVA test on all three conditions across the twelve dimensions of the questionnaire (on a 7-point Likert
scale (from 1-7)).

Mean value P
NASA TLX Ci C2 (C3
» C] o 4

P s mow ’ 4
T wap W o o 0.02
Px rwam )

ff x 1

“rasx W 4
Acceptance scale

S ww ss 1 1 1 4
S s wng 11 1 1

Table 3. Results of the ANOVA test on the conditions across the six dimensions of the NASA TLX scale (on a 20-point scale 1-20) and
usefulness and satisfaction of the Acceptance scale (on a 5-point scale -2-+2)) [21, 56].

Feature C1 C2 C3
Pr maw 11 1
s 1 1 11
x 1
» ffrw ‘ 4
rs 1 1
us w 1 1

Table 4. Results of the Kano scale for all three conditions [25].
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Ranking Ci1 C2 C3

1T ) 1 1
nd 1o
rd (s ro) 1

p 0.048

Table 5. Results for the ranking of the three conditions from favorite to least favorite.

Mute Volume Grab Pause Pinch Play

T oox 14
S 1 11 11

Table 6. Results for rating of gestures.
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