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[Abstraci]

The voice user interface that enables free interaction even in situations where eyes and hands are not free is the most important
interface in the autonomous driving system, which is the ultimate goal of the future automobile industry. Many domestic and
foreign automakers are striving to gain market dominance through the development and application of voice commands, but the
usability and persistence of voice commands have fallen short of users' expectations. To increase this usability and persistence,
users' needs must be analyzed. This work compares and analyzes the usefulness of voice commands for in-vehicle manipulation
functions according to driver's variables such as driving experience, age, and functional understanding. There were 95 in-vehicle
operating functions used in the experiment, and a survey of 61 drivers was conducted. We use the results to analyze in-vehicle
manipulation features with high voice command usefulness and driver's variables affecting these results.
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Table 1. In-Vehicle operating functions
. Number
Category Description uofbe
voice command execution, bluetooth,
infotainment media control, navigation, phone, 17
etc.
driving and Drlylng mode, driving aid, Idle stpp,
. cruise control, headlamp operation, 28
parking . . .
wiper operation, parking, etc.
air conditionin Temperature control, wind control, air 19
9 conditioning, air circulation, etc.
Window adjustment, trunk and bonnet
doors, windows | opening, side mirror adjustment, seat
f b 20
and seats adjustment, handle position
adjustment, etc.
. Veh'd? Tire pressure, engine oil information,
information inspection date notification, etc 6
guidance P ’ :
Sunroof adjustment, interior lighting
etc. : 5
adjustment, etc.
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Table 4. Level of usefulness ranking of voice commands
on descriptive statistical quantity of participants in
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Qo] weh k) viehobs 94 Walel f84 st A e e "7%9° | Deviation
W 22} 71%5-9] Fhe| ] AR} UZE ) al A A skt 1 vehicle information guidance 4.34 0.676
2 etc. 4.23 0.506
1) 7| BAF 2 758 849 ¥4 3 air conditioning 4.22 0.603
of digat WA el 71 ARl wE 24 R 4 infotainment 4.03 0.483
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Table 2. Level of usefulness ranking of voice commands
on descriptive statistical quantity of total
participants (N=61)

Ranking Category Average S:/?:ti;i
1 vehicle information guidance 4.23 0.787
2 air conditioning 3.95 0.740
3 etc. 3.93 0.760
4 infotainment 3.81 0.597
5 doors, windows and seats 3.63 0.782
6 driving and parking 3.46 0.736
E 3. 20ch E7IAte] 7| SA™ st M HEel 78N

2/(N=33)
Table 3. Level of usefulness ranking of voice commands
on descriptive statistical quantity of participants in

20s (N=33)
Ranking Category Average S:/?:ti;i
1 vehicle information guidance 4.18 0.844
2 air conditioning 3.83 0.761
3 infotainment 3.74 0.518
4 etc. 3.71 0.738
5 doors, windows and seats 3.49 0.754
6 driving and parking 3.31 0.683
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Ranking Category Average St;?:t?gi
1 vehicle information guidance 4.19 0.823
2 etc. 4.14 0.994
3 air conditioning 3.92 0.820
4 infotainment 3.67 0.886
5 doors, windows and seats 3.63 0.854
6 driving and parking 3.39 0.934
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Table 6. Level of usefulness ranking of voice commands
on descriptive statistical quantity of group with
driving career of less than 1 year (N=20)
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Ranking Category Average S:/?:ti;i
1 vehicle information guidance 4.36 0.823
2 air conditioning 3.97 0.994
3 infotainment 3.87 0.820
4 etc. 3.85 0.886
5 doors, windows and seats 3.62 0.854
6 driving and parking 3.48 0.656
4 A9 1d ol s vk et g o4 WY 27
o] fr-84 9= AR AR <t l11(4 08), F-3(3.90), Q1ZH|IH
E(3.83) o2 UEpgton, 33 9 F21(3.46) ¥ 23 7]
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Table 7. Level of usefulness ranking of voice commands
on descriptive statistical quantity of group with
driving career of more than 1 year and less than 5
years (N=20)

Ranking Category Average S:/?:ti;i
1 vehicle information guidance 4.08 0.903
2 air conditioning 3.90 0.744
3 infotainment 3.83 0.493
4 etc. 3.78 0.673
5 doors, windows and seats 3.63 0.780
6 driving and parking 3.46 0.707
E 8. 20 ZHo| 54 olael OE9| 7= SAHZ thE 24

Yol R84 £2l(N=21)
Table 8. Level of usefulness ranking of voice commands
on descriptive statistical quantity of group with

driving career of more than 5 years (N=21)

Ranking Category Average S:/T:ti;i
1 vehicle information guidance 4.25 0.765
2 etc. 4.16 0.891
3 air conditioning 3.99 0.813
4 infotainment 3.72 0.782
5 doors, windows and seats 3.63 0.899
6 driving and parking 3.43 0.859
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Table 9. Differences in voice command usability by driving

20 Zd=o| s 24 "o

[l

career

Var. Group M(SD) [F Jel scheffe
less than 1 year 3,76
(a) (1.10)

- more than 1
Bg\r/g;? year and less (‘?‘g% 1.23 | 0.292 -
than 5 years (b) )
more than 5 3.72
years (c) (1.17)
E 10. 9ol w2 24 wyel R84 o|
Table 10. Differences in voice command usability by
driver's age

Var. Group M(SD) [F Jel scheffe
3,61
20s (a) (1.15)
3.99

Age 30s (b) (0.99) 64.47 | 0.000 | b>a,c
more than 40 3.68
years (c) (1.11)

http://www.dcs.or.kr



CIX| & 28l = &+5| =& X|(J. DCS) Vol. 22, No. 8, pp. 1273-1279, Aug. 2021

E 1. =& 7|5 olsizoll e =M HEol 7EM *fo|
Table 11. Differences in voice command usability based
on feature understanding

Var. Group M(SD) F p scheffe
3,79
know well (a) (1.16)
Unders—t 3.56
anding normal(b) (0.97) 38.18 | 0.000 | a>b,c
not sure (c) 3.45
(0.93)
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