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Evaluation of Adaption to Non-contact Operation in Car System
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Abstract: We need an operation of a large-screen display and Head-Up Display in a car when fully autonomous driving.
Non-contact operation has been proposed as intuitive operation for the large-screen display. Purpose is evaluation of a possibility
for the adaptation to non-contact operation in this study. The trial number and operational time required to non-contact
operational by participants were recorded in the experiment. As the results, all experimental participants could be adapted to
non-contact operation within 10 times. The experiment participants could be adapted on average 5.84 times under non-contact
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operational condition, furthermore, the operational time was reduced by the effect of trial repeat.
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1 ANt F ALY @ F 015 Luxury in Motion[3]
Mercedes-Benz: F 015 Luxury in Motion[3].

Figure 1

FEF =T a VAT ADH v FoFL L IR EE
WO, M, BRIEME, RAeMOMRE A T 55T
FEBRNPITON TS, ZORE, FEREMEREIIHERMEN
BV, M, SRR, ARV LB NICE
nNTW5., ZOERELT, A— 73 rDERIZED
HEBIZY v F XV EHERALTHNEZ D, VAT A
WX DIENDFRERICEEL CVDZ ENERINTND.
LosL, FEEEfRIREICIEND Z LN RETH D0y, E218
AUCED FTIZBLELRFITEEIC OV TEH o ENn T
AT/ AN

ARFFETIL, FEBEAMEEICIEN D 2 E B3 FEETH 2 R
FESEBRIZ L VB S NCT B, FEBRCIXIEEMBREICIER 5
FCIT B AR RRATEI & B R A RLgk L, ST 24T o 72

191



TEHEESES A > 25 72 3 > 2018
IPSJInteraction2018

2. BSEHIRE

BRI E S A7 L2 FBLT 5 7291 Remote
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K2 BMW: Yz XF ¥ — -+ a3 ha—/L[7]
Figure 2 BMW: Gesture Control[7].

B 3 ANFY=wr . BT AT AT L8]
Figure 3 Panasonic: Input system for automotive
vehicles[8].
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X 4 FZBRERIE

Figure 4 Experiment Environment.
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Figure 5 Experiment Environment (Layout).

#£ 1 X A7 HE@EOLEE

Table 1 Specification of Task Screens.
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#2 WATEHK I L BN AN
Table 2 Number of Adapted Participants in each trial.
— Ehi= A% (N)
AR oy FoRRL
1 0 0
2 0 14
3 1 6
4 7 4
5 7 5
6 8 1
7 3 1
8 1
9 2
10 2
RRIEPNCIE- 5.84 3.42
TR A 72 1.80 1.50

3 EEMBEOEN O Z & D A%

Table 3  Number of participants in each Evaluation level
using Non-contact Operation.
AT FEHEMREAE DB DT Z & D AEL FFAH o
[EI} o 1 2 3 4 5 PEIE
1 18 4 4 4 1 1.9
2 4 9 1 16 1 3.0
3 1 5 1 16 8 3.8
4 0 2 1 13 14 43
5 0 0 2 6 15 4.6
6 0 0 0 4 12 4.8
7 0 0 0 4 4 4.5
8 0 0 0 2 3 4.6
9 0 0 0 0 4 5.0
10 0 0 0 0 2 5.0

F£ 4 X oFRFALOBENOFMZ & DA

Table4  Number of participants in each Evaluation level
using Touch Panel.
AT B FRF OB O = & D N Fk =i oD
[EIE 1 2 3 4 5 FHE
1 1 1 10 4 15 4.0
2 0 1 1 9 20 4.5
3 0 0 0 7 10 4.6
4 0 0 0 2 9 4.8
5 0 0 0 1 6 4.9
6 0 0 0 0 2 5.0
7 0 0 0 0 1 5.0
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Figure 6 Progress of Evaluation of Adaption.
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Figure 7 Operation time (Start to Tilel).
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Figure 8 Operation time (Tilel to Tile4).
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Figure 9 Operation time (Start to Tile4).
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* 5 BEREORE FRERNLZ A1)
Table 5 Progress of Operation time (Start to Tilel).

AT FHEREMERAE() B FIRFIL(s)
1EHE2S 2[[H -2.48 0.04
2[5 3[EH 0.68 -0.70
3MAEND 4RH -0.50 -0.16
4B 5EH -2.81 0.14
S5EIRAG 6 EHA 0.85 -0.28
6[BIANG 7 EHH -1.41 0.22
7EIANG 8 EH -0.45
8EIANG 9 EHA 5.50
9mIAAG 10 |H -0.26

# 6 HAEIRFRORE (Z AV 10652 A 1 4)
Table 6 Progress of Operation time (Tilel to Tile4).

AT EH FEEARIEG) | ¥ v F /SR I(s)
1[EIHG 28 H -0.69 -0.02
2[EE A 3[EH -0.48 -0.33
3EEMD 4 F [ 0.16 -0.64
4[EIE A 5[EE -0.09 -0.23
SEHAD 6 H [ -0.46 021
6EHD 7HH -0.08 -0.09
7 EH A 8 [\ [ 0.14
8EHD 9 MH 0.48
9|IEMNG 108 H -0.50

* 7 HERMoORE BHEEMNE 2 A1 4)
Table 7 Progress of Operation time (Start to Tile4).

HATEIEK FEBEMIRIEG) | & v F /7RI (s)
LEIE2 S 2 [EH -3.26 -0.06
2[EIHA D 3[EH 0.24 -1.13
3EE2 D 4[EIH -0.40 -0.82
4[EIEMD S[EH -2.89 -1.02
S5EE2 S 6[EIH 0.44 -0.49
6 mE2 S 7[EA -1.49 0.13
7EH2 5 8 [EIH -0.59
gmEE S 9[EA 5.98
9mEIENS 10 B H -0.77

51 RATEHKICKISELDOEE

FEFEARIEICIEN 2 F CICMBERBITEE R Z o 2
Bl & LT, 2TOERSMED Leap Motion Controller &
ERER N 2o T 2 EBBEZDBND. TECA ML=
3 EATWRP OFHAEZITo 7208, BAERTRe e &P 7 2
RN DEBRBINEIEBEDLVIZL ol 2 ERBLBND.
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