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Development of Low Distraction User Interface for in Vehicle

Infotainment System Using by Driver’s Hand Gesture
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Abstract: Operating In Vehicle Infotainment System (IVIS) while driving causes driver distraction due to
continuous glance for operating or using brain resource toward things except the driving task. In this study
we aim at development of low distraction UI technology which enables a driver to operate IVIS without
distraction while driving. In this paper we focused on reducing distraction generated when the driver op-
erated car navigation menu with conventional touch panel Ul. We proposed novel Ul which changes menu
GUI layout in case of detecting driver’s hand gesture and enable to stop temporary while operating menu.
In order to confirm the effect we made prototype system and executed distraction evaluation experiments
using driving simulator. As a result we confirmed that the proposed method could reduce head off dangerous
continuous glance and large stagger of car.
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2 FFIHR

Table 2 Experimental results.

Method
Evaluation item
Conventional | Proposedl | Proposed2
(1)-1 Percentage of
222 % 30.6 % 5.6 %
glance (> 1.5 sec)
(1)-2 Percentage of
11.1 % 2.8% 2.8%
glance (> 2.0 sec)
(2) Percentage of
16.7 % 2.8% 2.8%
large stagger
N3, FH6mdo%EmL. T2, AL F A

7O B HRIC L BT T 7 A7 ORI, SRR
ATV, ENENOFIEICTHHEN TV EIREEL L7,
FAANT Y a VRO 72D ZFHI L 22 B LT o
EBNTHA.
(1) 1.5 BEAEB X 0° 2 UL oo L 7= Bt (IE T
MU OEH) DFEA R
(2) EEEH O % T 72072 Id A L ogsE R
() ICEL T, BBRHMEY 2—LEHVTRIEIAN
DM A B L, MRS DR 2 51 L 72, KRB
Tld, Occlusion #D Y v v 7 BRI D 1.5 UL EB L O,
NHTSA HEEET 5 2 UL ED 23 ) O HHE T O N %
REHIIL 72, (2) TRRY T ¥ A 7 FE M 0 YE i B 0 38
FORBPOOEAM LESVE, B CHRL CEHIlZ
To7z. 7B, HAEHDS X OCHEGEEOZ AR BIZ DWW
TiE, 8HXICBVT, 6D TH A7#ITDI L, &
ML FEE L i T ofE oy > h L.

5.3 FHfifER

R 2 UAREBROFHORE R LR T, ThZhoFRB &
O, BHRFEOMERIIBWT, SR EEBEEICBI) 26
T2 FATHE (64 x6[0) THY, 5FIEZD)
LA Lo TR e L, F0EEERLZLOT
»H5.

(1) BiFRH

HARGREE, 1.5 BELEB X 02 UL o L 7= ik
BB OFAERBOE A% RO TERTH L. 1.5 B LD
HHEII BV TIE, FEk A TIE 22.2% 564 LT 2012kt
LT, #8551 TiE30.6%, #EHX 2 TIE5.6%THo
oo REFR1OULIX, AT v T 1ERATY 72 %4l
TATHOREND Y, BIEEE T T 57201213, ikt L7z
MORBLAFEAE L TLE D) Z EARERICHNTVE, —F
T, BEHFN2 TR, ATy T 1OBEL AT Y T2 D%
TEDET, JEEATENCR 5 2 & AT fe7R 720, ik L 721
MOEBLOFELEDRRINIIZ 5N T WD, 2O b,
REFR 20 U1 O TH 5, Bl % 054 2 et
W, S L 7 BRI O R ORI LT, RRT
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x 3 HURRBLOZEADIE > 1.5 sec (> 2.0 sec)
Table 3 The number of times of glance > 1.5 sec (> 2.0 sec).

Method
Subject -
Conventional | Proposedl | Proposed2
A 1(0) 2(1) 0(0)
Group
1 B 4(3) 5(0) 0(0)
C 1(1) 0(0) 1(1)
D 1(0) 0(0) 0(0)
Group
) E 1(0) 2(0) 1(0)
F 0(0) 2(0) 0(0)
Total glance times/
. 8(4)/36 11(1)/36 | 2(1)/36
Total test times

H5ZENHER SN, 2D EoEEEIIBWTIL, itk
HRTIEILIDFAE L TV 22023 LT, BEHR 1 TR
2.8%, REHN2TIE28%THo72. ZOHEMETIE, 2
FhHRN 1 OYLETOIER AR § B UEED R T & 72,
T 3 IHBRBL O ER AR L ICF L0200
ERNT . BERE O, SRS F D EfEE L& Groupl
(HIZ1mPIT), EEH,5HEIRE 7> Tw»b Group2 (H
WZ4mPLE 72720, FEWMFERTAN) O 201258 S
B, GERFTUCE L TIE, BBE F 2T RTOMERE
IZBWTHBRBIATE L TWA, K2, BEREEE b
WHEERE B X, £ OBMERSEAELTWE., Th
&, A Larb08 v FRERRICH T VERL T
Wi kEZ oML, Fiz, VT AT ONEDEN (X
Za—RKy¥ D v FAEDEN) 12X DBERBLOZEA
A % RRTAER, FIREFAFOKRTRELTBY, FES
IR SN Lo TOTENL, ¥y FMNEDENH
ARG 2 2 BRIV EVWEEZOND, REFR 1
ZBWTYH, V=TI % <, BRI EDH S
N5, R OEIEEZIT > T A Group2 @ 2 %4128V T
b, BB EL TWEDIE, EEPSEIELZNT
WHEWEREUI TH LI Ll BIEOE T CEETEICRE
LIENTELNWI LB LTS EEZONS, RE
FHR 2 I L TIE, 13&A L DOWERE THGRBL D ED
PZENTWBEZEDRGh DL, ZDOT s, REHN 2
TR 120 53, HHERBLOUEER RHIFET &
HEWR D,

(2) EiR

TERRHU O BLARRLICE L TId, EBRAeKREEL T, ft
KFRTIZ 16 TRFEL TV LT, REFAL &
2TIRELLDLED, 28%DFEICEEE 72, R4
BHHGREBOSSENR A PBRE T LICT LD DERT.
WeBEE OGHB LU ToxInE, £3 OB LFET
HbH. ZORFENPOIL, HEHEEFEFEA L T BHERE
IZBWT, BB B L OB O 0@V IC X 555
BRI R SN o7z, T2, EEITRIZBIT A4
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x4 HEHRFOFEAE R
Table 4 The number of times of large stagger.

Method
Subject -
Conventional | Proposedl | Proposed2
A 2 1 0
Group
) B 1 0 0
C 1 0 0
D 1 0 0
Group
E 1 0 1
2
F 0 0 0
Total stagger times
. 6/36 1/36 1/36
/ Total test times

T AT DWNEDENZ & D BRI OSEAME I DN T
b, RO AELFAFICEEREIR N5 72
DT ENS, F v FLEOEWITHEBRT S BEE R

FEhnwkE2Z6N1A5.
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ke, 279 721285 % v FHRIERZIT VLTV GUI
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Thb, ATy 71l T%ﬁ/%?ﬁf@ﬁ)/lX%’v%&T’E

WWEEbo/z2bd, AT S 20EBITAY Yy FRY
ERELCFIRLEZED, EfFHIC )‘%Tﬂ’ﬁ@ﬁmﬁﬁ

ZO%HY, BHSEBIEOMESKENEEZZ S5N5.
DLE ORI R A S, #REHFN 2 0BMEUI 2 H5Z
ET, T YA DERICE D %) BB ORE L, &
I ENOELBOW S OFEEIZOWT, BRI S
HLIENTELI LR

6. EX

6.1 REAHK 2 1T & 2 FIREHRRE DKR IR DR
AHESEERIC X o T, IREFKX 2 PHEI RO — AT —
IZBWT, FA4ANT 7Y a v EEAEBICHIKTE 5

T EDS o REITIE, IREHN 212X B L6

KRBT A O BIRAI R D E LI OV TIRR B,

RM7IcH 75 2A7% 1 REBTLHDICL S %o THAE

5 2 RN OAREF & R LR AR,
AR BREH ORETCIE, 1-EH 1, ki, =%

T2 DIETHA L TWDEH, TOEIEFIHRKT018H L,

KEZBEVIELTWRW., ZOREREEETLE, BE

Ji 2 0 UL T, BIEICLEREMOYER %, T—H)

HEDRBWI A IV T TIZTWwWhEEZLNS, 8 12

Rk U 7- B O & B IR T ERE RO Bl 2R,
MU B 0 2 T OBARIREE (AT 5 51 & BLAR R )
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Fig. 7 Total glance time per one subtask.
step1 + step2
glance —___
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(a) Proposed 1
step1 step2
glance
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0005101520253035404550
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(b) Proposed 2
8 FEBRIZBT B BRI DT A B

Fig. 8 Example results of eye state in experiment.
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LTWb72072EE2 5, EFRPOEBREOBLZETY, it
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*® 5 EREHlAER [1 (k) EHi7z) ~5 Gl zr-72)]

Table 5 Results of subjective assessments (1: no good,

5: good).
Method
Conventional Proposed1 Proposed2
Mean score 2.8 3.8 39
Standard
o 0.60 0.23 0.20
variation

INEDZ Enb, EHN 2 ORMTH 5 HiniR I
WOTH RN S UL FHFEHE, iR L 7280 0 564 % I
WEEL-DIEFICEELERNTH AL Z LD 5

6.2 EERFHAM
REFRNOEREICOCT, BIEFICT 2 HHRANDR)
Rt b720, EBEHLE L 72, FEHNEIIEE
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