Investigating the Design of Information Presentation in Take-Over Requests in

Automated Vehicles

MARK COLLEY, »s w o s wm owm rs G rxwaw

LUKAS GRULER, »s = m o s w om rs  Gorww

MARCEL WOIDE, »s « Ps g W o oo waw’ xs wma m xs G orwaw

ENRICO RUKZIO, »s w morw s wma om ors  Gormw

n(pr ) u m S s s sS™M mSs ¥ WX W SS W W xrx npproow
r Mg WM W MSK S WK S us m s roxr om0 s  au g ms W r W ss »

SWS X W W m " ST R oW MES W W rwss g B WM W r owr ™ Ss
wn W wawa m » » o mT x x ” ff s wr ffrw  sx » s( g m wwm g

moww m ) mows m s(se s su w r)wmswu w rmss wW wp m mg ws s rs

Lt € SSs ms w s m w oW oM RSP » » su smmmmn r s su (N= )

LA s ®oswrs r g r W MW@ SKX @ur  Br ng ST Borm W swm  wapr

swu m rmss mo o »g pr se W TR W Spr xr

S » ps « Human-centered computing — Empirical studies in HCI

» rs m PrssT XWX B SN M TR W Sa Z W
ACM Reference Format:
X w sGrw r x »oowr w z 1 % s g wng sgn  ®m ot mPrsw »aT x
ussm o w oW s m Proceedings of the 23rd International Conference on Mobile Human-Computer Interaction (MobileHCI
°21), September 27-October 1, 2021, Toulouse & Virtual, France. x S mes ws// xg/1 114 / 44’

4

1 INTRODUCTION

T x us r WS Ng r W w rox ®SS pSsSwmgr mr Swg W W W
oW om s( s) rw » rfi sw  ws w r »T r rs «rf
SW WS M R X WM R » s M s sr R om Pr ®m X ®mg W ®
rawms » s[ ] wmsa s w W x ST M@ S KW PSS PSSHEr W rorow
g Sw wmowr w % W ow s noow »m rfi sw wm wp s »T s
nom m SSK ns o R uws @« s wmrs[ ]T r «x S T WS 1S »x
» rr qu s s (T rraes —T ) rx »s s e s mop W mfis mp s
wR X WS Ssp S nSs sa  sprmwng[ ] s rus W™ oW W » U] wmm o wmg
X s s( Ts)[ 4] =g HFrwm s ] st aqupp MWW X WSS WS XSSM  SY XS WA XS
P rmass » m 8 rox » s X x S X rpPrXsSw™ X SST WWS Sgrm o »r »srw
m Xosr o w rpr fior wamax »og W » s X osm » " »ow firs » g Prg S r WP WNS
s r » s 0w w x(s) mams »ox sr wg x s T T » X s xrxpa S »s »
§sx xs r X sSr o SS T qurx S|pr rsp ﬁ »rRASsS oW / x QU S /P IWASS WS I WP XWASS 'QS@ o K'E'
c 1 mrs wmx/ w  x(s) Pa nrg s WS

nus xp Sw W


HTTPS://ORCID.ORG/0000-0001-5207-5029
HTTPS://ORCID.ORG/0000-0003-2729-3491
https://doi.org/10.1145/3447526.3472025
https://doi.org/10.1145/3447526.3472025

MobileHCI "21, September 27-October 1, 2021, Toulouse & Virtual, France Colley et al.

» rs[1] T g x o s P SSWg T W rpr ss wm rwmangsafi W
swu 0w rmoss (1]
T ms wmpr w s Ter Ss X wopr » » x »[1 1) w=
» I weRRL W WX ( YU »1]) » prprx mwg ror [ om1]) moaw om
w us s s  au (x )8 » » ppr pr su W X ™SS Sp r wNg Ng g W
Ts T ws s XWS X WX » XPr  SS  SW  SS X » morR W
s » Sws r wrmg T s ror maw w S S w W
XM SS W s
rour o x s wg S supw xS s m ¥ rsw m ¥WMSS mgwmTr W
sp fi T s s »w X W rm®m xS s n o Sp (r m
sp fi sx ) RO R W r sm» x T rprswmn T xsw s r xr ffrwm
»pr s m s W ® oM WS w prs w » rom r WMS® W PSS
um x pr s W mORm TR W . m r rss w W rwmss T r o«
Sgn m m oW n nwmsu (N= )swmwm wg x mSTH WS ss m

x ®» xwa  w information abstraction ( s x ss sr sssp i sp i) w
modality ( su ®»  su W x) x ¥R KR RPr S W » » g & & S*¥ »
m IR ®mS S R WS S rguwmw s ru » BorR R R 1] = s w

“ P swr T r wms[ ] msu s us g wn P NN s W R
Pr ormom ®Or W R owrg I s » » X sp o sur T r =

» T ss M M W R X TNNES X PX s x roprsw . r ox
[4p1 ]

Contribution statement: T s r ®m m s » g W s gm xpr Ss rwm s
MRE X Mg W MW X S Sww RS N= »r PwSs LU »r ng @ sr
® IR W XS WS su w XM SS IW  mpPpr SS S ¥ ng W W W Su now ox

S® Wpr s w 0w r W™ Sss
2 TAKE-OVER REQUESTS
Ts r w s w S rsS r W S m M NS xs w o omp W W nR S

T s W X S mgu s ®  scheduled » unscheduled s s system-initiated x user-initiated [ ]

» x grz mrm w N » r[4] prs w pr w » Pr S®™ wmx

X T T r r  arsu X WX XRsS 0w g S W W W W W o® W™ wmr
( ) wom  wmow ror wmr ( ) r o r W wowm wm owmr ) m r 1w
rox owmr ( ) T pr weooow S mgus » immediate stepwise driver monitored ®» system
monitored [ ] T W M SW SW S o us m/x su ws » x
prowap [4] mgwmr g wyp s ®wm WX MW R Tsem x =
PSS Mg ¥ Mr WP XS rpr ormawm [ 1]

2.1 Take-Over Performance Measurements

rr o x mg LS By »x u oW rse wg W
.1

B RM WX XST T MG X Mgm W S rmwm 45 s rmar s wmg 1 s ®m wma  waww



Information Presentation in Takeover Requests

MobileHCI "21, September 27-October 1, 2021, Toulouse & Virtual, France

T pr raw XS SW S S5 SS x weg s T s[1]T s m x
S wgus W WSS N oeu [1]Tm mssm o sm sarmms r©spws wwg T T
rau WX oSm oW Ssp w S mS S § XS x LR » W wgs s Sw
oswr W mS W TR oW WS mosw 0w rmssx wmgs[1]
» [ s »rrup Ne Tsx p ( r sy ms Mg S W R I®m B SK W
wpr S X an wpr [T » rsw w w increased subjective situational awareness wa  sur
S T[ 1] » improved reaction times( s r mT sgm s rwg ™ % SS [ ]
roogm s g «r
x wNg X 1] « X ug »ox "W g S "rx s us S W
1 » eus wms g wr s mrxwm T wyp s »an W ser
S s g mug r P ww » x waa mws x T prps ss wm w S wp »su
asr s s xr P ®mIXm®m rm Wz S ms xS pr s W r ws
s r omx
¥ m SwW Wg r rsw m TMmSs  Spu S o [4]T ws s ®m s
s s W mfis sa ws T m rs W m r W ss »s pap P s 0w rs
MOm R » su us AR R prmm s » » s s mow »
s o
2.2 Post-Automation Effects
S W Wz nfi rm mgs ®w W WM W KRS r S wm®™ ™ Suw ws
r fiw xomw » x fiw r wwmn s sp moor  mgrpr
m r ngT xs s » s wwm »ff ssu swws by mr [ ] rx o w
s m » s xm weg[]T x r sw xs x rsprps »s s wmg wmr
us mr »pr x PSsSwgr S » ng s [ 1] wwmams ®» p s
X gMZ WM XS WMS W NS W » ppr [ ] o M sr ms [ ] w
e w om mwmw rs[ ] w ss » »r »pr S® W™ S rss %
M SSupp r x¥ oW ¥ xrm™m x r x o« s w W Ss 8 P X W
r r s e« S w W rmSSm rox SM  SSW  SUpp x s s wm
2.3 Auditory Cues
o m) mouws x fromswws w» T ® WS wWR S KW rx SS T msp
S WM S WM S WM S Sw r o sums p W s[ 1T w xs » w WX TMmRg WS
(s L ) e raquw » g rp mr s 1 oxx »oWm X
rmassg [ ] Tus » w x MNgS W g mx S W m W S|P SS m s um wgwm [ ]
SPp WS W » S ®m ss W S s r ss Pr Pws rm
W r N R ™ W » romx x ™ oW s mr [ ]
nOrW N owWg W Z X WM W ras » (@ © T ) TXPr S WS Wurg N W
s u 0w » ne urg w T » s w ®m us ne XS XS mpPpr rmm »
s pProp w r x[ ]T su »ow w ng wrg W « T » x
nrom rrsp® wgs w  m  snot wapx rOXpr OFKRM W TN e [ ] w
gmr x T g wrg ® s XX »om X T [ ]



MobileHCI "21, September 27-October 1, 2021, Toulouse & Virtual, France

Colley et al.
X Mg S W ®wum Xx S » mS X sp s e WS r fl W
»PS ® W s m » x ne M SSS US X M W Mg wPpS W » X ®m SSS
us s g rsw W rwmss[ '] m wmp s wu ws s we s roox x
» uS Ng r X Swpm xS w »r rug su ws[ ]
2.4 Visual Cues
s x MR W rs ¥ s P MM X WS Su ®opSs X rmox P s [ 1 «x
P o negw g S Ww W sp s T "e § rurg ®»  au X xXmws WS x
» rom [[1» sg rm ow wg wm x (T g) wpr x
o 1 we x g X W PKr PRWS e r m x x ne
[ Ipxmws s »oT wajpr X o rsw W xmss T sr s ws »
mww xs zxs wmn T W x Baseline noow ng T prswmmgm W % wrwg
" W » g T rau » WK 8z by mOrw urg  ww ® »
wg » T s wu m wrg ™ s u wm[ 4] r 8 mrx s p wr
s su W™ r s o X wr W™ SS
2.5 Literature Analysis Process
X owrox s wng S supp r O X rs w0 rmssmgnr wmosp f
»T s s »w Pr W xrmrs s sy (x wasp fi st )
®orR Wm W r o sm™ o x T r opr s m T r su s ror fFrxwm ppr s m
s o B R RS W pr s ® » rom ro WS w nopS ¥ ww
x pr s w OO I v B . m r rss w® W rm ss L ss
G g S X Pu Ps Ps » S w X X L ) 1 T s x x s
»ow »oppow e rz r s ng32p s x sp M» m » ps()m m =
ss fi m()m ma  wm sp m g wm (4w W
Yor

information abstraction
W W

®osr m(s T 1)

sssp fi sp fi)
wpr WS W' s«

»n
X XS swmp S nNg rs®m ssxr W ]
msr m (s Tgar 1(1)) Sp i m rw  wmr xS su zZwgr Pr sew »s W ugwa »
() » & x sp sp i m o wm(se s s m Rrm)w
x rsx ms(s “gur 1(4) ss sr W @ W s r oS wm X r(s “gur 1()) w
sssp fiom o mwow s s s s W rpr s m x S W wrr mosp s
(s “gar 1()
» & rz ws sw S »n g s ™ x S wmgu s
P spos( s) W ;

mSruwa ™ ws r su z wms T g
nopPpROw

rZ WS W
xS S wss ws
2.6 Results
e x S®M mw W pr S gn mg nox x & x s information abstraction T
ST ow W »pr S S ppr W » r r S§«¥ msS sr sssp fi ( wms)
o/l »s & swuss mw /s »s g / wgwg/ Wpr WS W Wwwg W ®sS»s g /1 4
1

ss ")


https://www.psychologydiscussion.net/social-psychology-2/language/comprehension-meaning-and-types-psychology/1394

Information Presentation in Takeover Requests

MobileHCI "21, September 27-October 1, 2021, Toulouse & Virtual, France

P sx ss ss Sp fi »orm W ss fi sp noTR W s
sx Sp fi » T » g
[] » R W ™ we s ox r oW (ss wm wm s)
Taus x » T suggs ws( m ng )
[] Ss m ®m 1 wm » r ®m / ms w m wmorss wm owm (@ m
naw r ® ) g ; B oww T W » ne
s
[ 1] Ssm » r wm » SS W W W W ¥ W N WS T Ng
[ ] g ® ®m oW N Ss m » mraus T rwsS ¥ KX oox
(T ) » ng » »
[4] g M W oM W S's m now sp » o
su x m s
[4] ™ NG x x TMNgS 8 S o x
[44] g W o orGr ow roor W™ g s
[4] »orM W ™ Ng Ss m » » oW X W rews x
» »T S W TN Ng
[ 4] »orM W ™ Ng w o » rfi s =T
®m o ss
[ ] ™ Ng »n nT
1] P ™ Ng » »T TR OIR W u rom
ns( 8 mwg)
[ 4] oW N N N P ss r s.ss m ssfis r rs
[ ] »orm w ™ Ng Sswm r o« mwmus r wng( 8 ) ™
T ( )
[ ] g ® wm oW N » Pr s w T / wg
[ ] g ® ®mom N wrrom s ws/wa mow X
[ 1] g » ®mom N xfiox ss wmp ss aus Prps »now
W Ng rx us xs
[ 4] »orw W ™ Ng ru s o we » ® sx ws
x x P sr ws S s m
[1] g ® ®mom N S's ms s wnraus T ms rfi ws
sp s X ™ PSS C RIS )
[ ] »oxm W ™ Ng nr » rfisw =T
Ss m ®m xr w » ss
[ ] P ™ Ng PR N Nug® rews r » T rrxaus
T s
[ ] »oTR W ™ Ng sp x fi S ®m S »Ow moNg W
» m s Oy 3 » mrg » wn osp fi
TRNg WS W » ®Sss »s TMRg B
sp fi TRRNg MRS W N X PSS »s
[ ] § ® ®morm N Ss m nsp sp fi nS W g
»ox w(wr )
] g ® ®orm N WM S S WS g W M W WSS W
ws xfi ra s T w ss
[4] g ® ®mom N Ss wms wsr sws xT
[4] g ® ®orm N » ng W ns(g r m »ox noOw
»o® wgrs[ wp  m])
[ 1] g ® W™ TR W npR W sp X W@WL W ¥ XS SHE® S WS
s
[ ] ™ Ng TMWgS WS x »ow nNg IS W T
[ ] P R Ng Ss mS ws mRgs Ss W om or oW nu orop
s T »Trp mowm wn( 8 pp
S )
[ ] s W Swu 1 Trg pr wmegsp Ps w» xSwu
P srow »
[] s W s ™ s s S m TAmg N W urs
wr s rfi owmowm s wm wg r fli
[ ] g ® ®m oM W e wm o mwow wm( w rg ) ™
( x ). rfi s w
[ ] g ® ™ M W Sr & sp (xrp sw» mp) rfi swu wwmr
s ™S s W gus ™ r wmw)
Table 1. Classification of publications regarding visualizations.
»msp fi( ms) sr R oM NXgr N r Ss r g W™ gr mg ®orm W



MobileHCI "21, September 27-October 1, 2021, Toulouse & Virtual, France Colley et al.
ss fi w1 m Psprs ™ navigation & information 11 information & warning Pur sp  we
mng( wms) rss wmew r » (m ) s wmsgnfiow SS SM  NOWA R WW XS WM WgS WS

PrS WM W information abstraction s ppr pr x SS S m » SH S M W Sw

s s rws ( ms) (s waw ) » & (1 ms) s ®m ws
s s rrx ws W ® s g PPXS N owr prmwmm us s s x wwg
X RRR N WKW s m ns m WX S Pr IR row mg » r mg
nOWrom sr wp s[

2.7 HMI Design

T ) s s x s sx R OW IR WX Pr s m oW w s

rous wow . m @ s u rmss mT s Txr spurp s fim wgs rowr

x s s o omaw w BS W rsu s w xS su ™ W r WSS ®oox »

» "R S ® SSs r mwr s r » nOR IR .t rs xr x runs 4

s Sr » B XL RPr S W mOr WP W W r w2 s( sa o su )
nos 0w rs r m s mpr sswg T s » S ™ RN su s mw

3 EXPERIMENT

T » ff s modality » information abstraction ®» rpr  ss sgn W m o

CIS »Rosw N= prx pnsT su S g rs r eus m
information abstraction = modality ff (1)s « » rmss () gw ()
»wn (4 ws () w ®OrR OR R
3.1 Participants
x P rmw wap Y X aqur S wp Sz nopr X *m ssuswgQGP x[ ]T
i IR o 1 px pwmss o rsu » wm waff sz ( [ ])n»
» nopwm owmSwp s
Pr mpms rr ra pr fi o oW s s s x T re
s Pr Pwms sM= 14 xs (SD=1 11) mw » o » WSt Mg S r ma M= 4

M= s s ss m sgnfi m ffrm s «x 8 s s » RRW ns

x () p= )T px pms x mp ws €1
P rs wms sau xr  SSS X rm osgnfi m fFrwm s rgwm x(yx( ) 1

p= ) w » (x ( ) p="1) wp m sw wm(y(4 ) 41 p= ) r we

ranm (y(4 ) p=4 ) » 1 nmg s »m (y( ) p=41) pr mpws »

» B W r rus S s s X rwm sgnfi m ffrm s nom WS W rwas
RgPIr MRS roxs ms (y() p=44 ) m ng Pr pPpwms x mwn( )

1l owmwn( )

Pr pmsrpr m wamrs m s(M=4 4SD=11)m wn s s r s(M= 4

SD=11) = X oweswr " ros W wax (M= SD=111) rus s ss
rom o mam ffrm smpr PRS ®m rs w u r oW W oW ws s »


prolific.co

Information Presentation in Takeover Requests MobileHCI "21, September 27-October 1, 2021, Toulouse & Virtual, France

» ws sgnfi m Frwm s r ww xwmxs (y() p=") » » w om s
w o ows  osr(e() 4 p- ) ow e sG() pe )
T » [ ] sus noz r ne x S Pr PRS W rfi  ws ws
w S X W™ S rm (m 1) ( ms s) T w X8 w  x violations s M=11
(SD=11) w xerrors sM=1 (SD=1 ) = W romissions s M=144(SD=11) rus s s
S r o rm C x su wg Aberrant Driver Behavior Score rsgnfi m ffrwm s CI ns
s s sgnfi m Ss m(xy () p=4 4)

3.2 Materials

=

"
=
"
=
=
L]

T ss » »n ns romp mw » nown S ™ r

S » S x S W SHX WA W »n Ssu s ®r »Z

Condition Va Via Vis Vs ' VAx VApa VArs VAs
Steering wheel
lights

Countdown

Warning symbol

Textual Warning
Reason for TOR
Permanent HUD

Top-Down  Dis-

|
play I
Distance Display I
Blind spot Dis- I
play )
Extending steer- I
ing wheel I
AR highlights ‘

Table 2. Visual functions of TOR per condition; baseline excluded as it does not include TOR. V4 stands for visual abstract, V7 4 for
visual less abstract, Vs for visual less specific, and Vs for visual specific information. VA4 to VAs add the auditory information.
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Fig. 1. Simulation. (1) shows the abstract, (2) the less abstract, (3) the less specific, and (4) the specific information presentation
according to Table 2.

Condition Va Via Vis Vs ' VAu VAra VArs VAs

Warning sound

Voice based prompt

Distance to TO

Speed Limit

Voice Message P s x » wm oW Sp m s VArs

x nr S Wospr wr

T
L
I
Reason for TOR I
I
|
I
|

Table 3. Auditory functions of TOR per condition; baseline excluded because it does not include TOR.

Fig. 2. Top down views on the construction site.
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You will see a video of a highly automated ride through a simulated environment. You are in an automated vehicle on
a highway with a speed limit of 60 mph. Helpful visualizations are displayed in the HUD (Head-up-Display) or on the screen
in the center console if necessary. The vehicle takes over the steering and accelerating/braking (lateral and longitudinal
guidance). There is the possibility that the vehicle has to hand over the control to you, because of a zone that the vehicle

can’t pass automated. You are supposed to follow the entire journey attentively and then assess it.
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4.4 Objective Measurements

Colley et al.
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Fig. 9. Objective scores.

4.5 Effect of Self-Reported Driving Behavior on Measurements

T » s g X xr me x s pr
swme N s Qs wR T W [
( ™ rox r) s m W » s
M=1 "(SD= )T s w s ws Pr PRSW
( )s x s re ( r r ) »

pPRS W x v wflewm s s rsus m
» bl » x X ng rs X
nms T T S S XsSxrmwm pPpr PmSsSSs
e€r s S S TRX Ng x
s s s x s ( r g )



Information Presentation in Takeover Requests MobileHCI "21, September 27-October 1, 2021, Toulouse & Virtual, France

us ol » SS X WP rsm s xS we aqu gr wpszs[ 1] w wus
» w % » ( s ®» r wug s r x » »S) i 1 s P ws
T R » s wwn w» sgnfi »n wfluw s r m r®r M x »
» w Visual Less Abstract ( 1 14 p x 4) s s Visual-Auditory Less Abstract ( 11
1 » x 4) w Visual Less Abstract mow g1 (M="14 SD=4 4) ffrs rm
s (M=1 SD= )T » w Visual-Auditory Less Abstract s S® KXW mow
M= (SD=4 ") s roow I3 M=1 (SD= )T sm rmw o s x
m rses mp T s «x e » sss sgnfi m Frwm s » e wps m
» ws Visual Less Abstract ( 1 » x 41 ) m Visual-Auditory Less Abstract ( 1
49 1r YT m »mm wm w Visual Less Abstract ( M= SD=1 1 . s M= 1
SD=1 14) wm Visual-Auditory Less Abstract ( M=1 SD=1 ', g M= ' SD= 14) w
r R W Pr PRSW 8 er rpr sgnfi w § rsrss wm s W
er m s W s T ma m s 0w S X er wp s M= (SD= ) W
e sM=4 (SD= )
R » s's sgnfi m ffrm w» = » VAg » » s
ST wWps x s r T rm wr an s ws( L r 4 ) m Visual-
Auditory Specific ( M= 1 SD= " . s M=1 SD= )T e wp sgnfi w
& rg s r m us e M 0w »orm »

5 DISCUSSION

T s =« s s ® SS » g X reNg W » ue sgnfi m ffrwm s

nsu S S W W SuUr ®a WS

5.1 Necessity of Information Presentation

o ps f s prswmuemgm ma w Pr PRMS® rwms s r wgs T Baseline
sx XS W XWS m mss(s Tgwr ) wx (s Sgur ) W mong sufi w
(s T“gaxr ') rooox r nosgnfi m ffrm sm s su L SHr W M S » eight
s s mas ( ® wg  Baseline) T r r now rngs wssaffi W opr ox T s
TMNgS W m MW IR NXgr N WSS rownxr (s [ x »
S®m ®m SSr W™ m s w N rmSS rowpr  pr us T ss sp x » s
us W sa W M N SW % w was m [ J[uwwapp ]s psgwsgr 1 0w
® xS [ 1] ®m s s ®m sr mmls o owmp 1 wa/ »g ssu S x
» ws["] rw nw wom s s m S mspr p WS w sp r Ng
nom wm( g s mo[]) w ss m ®OIR W % P ss R oW x
14 S w mIrR reg rawm  ssxt T x «x rgu » M MgM NS S W ¥
x momom o morr os(8 ®AXE XS) S if p x s m S ®m X m W S SSPrw
XX XS WS r su » ppr Pr s W W X W ss
T Visual Specific » Visual-Auditory Specificx pr s m W mgM m SS m sr gmr
ne [ ] wap wmwm » B WMgH MgS S W WS WG srp s 8 p» W Zr WS

sT r©prx SS s ma wapr S w sg m S x s ®opr rs w 0w X WSS



MobileHCI "21, September 27-October 1, 2021, Toulouse & Virtual, France Colley et al.

SS Sswa W »nopr w rs s m roow Sr  mgm wr m Ne 4
RUR rs w ™ s g noOR W gw w su s »
5.2 Modality Usage
» us g " s(w ® sa ) @w Wr s Sw W X WSS S ®® S X WS
I~ x ¥ $S W mFgur » S S S sa nooow r Wm I, N N )
X s v nsgnfi w T s »nm gnmrx » » mr oS mWmw x
(s "gur ) w x Visual-Auditory Specific  » noox S rswrgm e r(s Tgur
frw X S S*¥ smgs ) » SS W W X (s “gur )m mwm w» ws (s Tgur )
x ¥ X sa B W X W M RpPprswm » » " w » m sgnfi w
BEX S M SHF W W g & r ®m orwm wmT x x U W w [] W r sgm s
s us s S rgg rssm »orm »or s r s no wpr x n oW mg mr [14]
®» wmrx sp fi row [ ]T » r ww m ®» r Ss "oz S gm ® oSS ¥
o w » mE S S W W rMSS ©r g rus
5.3 Effect of Self-Reported Driving Behavior
f s r ww s mr WS IR w x o ®x
»oTR W ¥ s s m s ®S W » BS WM (O TR ) s rom
g W s fhiw Ss ss S rsus w S s su s s sr
s[ ] 1 L I x X NESKX § X wWg (M=1 ".SD= ")
5.4 Practical Implications
ng mx S waswwm S qQup w» »n 8 r »OWrm now S
s ws x ( sp fiom om W) T XS X W W X » » Pr W X W M NS ¥
uws u SWR rS WS W WS
T s r s s »r »ne meg sM ssx (s Tgur ) rox x s s sgnfi w
ffrm s » ss wms T Baseline sx s g mm s s ®sur W WS
(8 “gur 4) grx wg s © (s Tgur ) Baseline wmpr mwa (mwsgnfi » ) r
» s ® SS Sx ® TR WS S WS W S Bmpx s T x «x »ow
2 L m IR WS W s wnsp fi SPpr s W H s m o wm( ssuge s
s [1]) nopSs i » s w W X WSS
» [T ]s e r r ms( s4 r s) r rsm X XX XS W x
S mr s r xS ¥ I r wg S s ® s m r [1] % ws mr mpr pwms
mow e 11s x S W » r W ss s ®m wm wwTlT r x wur »
X Ngp®r rem s®om Ss x ss s w » ¥ ™SS S o sarx
5.5 On the Study Design
wrs w S8 SS r S r WNgS S MW r S Su s s ) s fliw Ss ss
)y s » ®OR wrwg s »ow nOw s suffi =
x € ® WS xS sr¥ X or W RS um x rpr pws w » s

)LD R D S Mé RS X ns nowu S ™ SS SS x .’USS s S RS X »



Information Presentation in Takeover Requests MobileHCI "21, September 27-October 1, 2021, Toulouse & Virtual, France

s sp M WS SSSSWMS X sM (% w x us su m rwmss) T r «x s
X su s x w ow » urs wyp Sx X ung r x fin mgs S
® xS xS s Pr pws
x S swu sSgn S SS W ®n gs s URAL X P®r PRNS S g »
SS S Sswmr ra wgpmpr pws(r ra wg rm W wRg ww XS p P ») »

5 S ®wmg ™ Irmw Sx mr w s o) ng x S s mwmar
rsS®M S s mr W us xs s » » s m ror  xus s x I
r xas mg x  wap Ts s m oug s p[ 1T s s s s » wa firs gu s s

x »n g [11] xmg mwm x wm rsr g o t]1x z xs x = xS S
wer s er s 0w s r  swm s sp wrsw sr x

s gm
T » «x now ur s w Sgwm Ssmw r S » us s mr xS
e us xs mos
6 CONCLUSION
» ® ws mm mwm r s wmnwmsau (N= ) s r m sg ff information abstraction
®»  modality w» rpr  SS W e VR T s s x moox S®m s
® S Ss m rowr o x » MR X S MW su e ffrm s mpr ng x »
morm W ms wm ff ® s r  mgs s S W ® x us s U
rmSs S s m su 0w rmSssr Ngs Prsm mgwm rm  wmow s spr  xx x
» e i) ( su » w x )T r rx »ow » XX SS'S wr sugs S

®ax » ng » rssafi o m T s s wpr »m s xS S wr m

R MgS W WS W » VS ss x n ORI W
ACKNOWLEDGMENTS
T s W su pr pwnsT s «x s mou » »r Swu r ww R ¢

mSr X mwm ff s m owmorg ( )

A SEARCH CRITERIA
Databases:
e g S X
°
e Pu Ps
e Ps »
S =w x
Keywords » ffrm mwm » ws(pr ms x )

e »n » W



MobileHCI "21, September 27-October 1, 2021, Toulouse & Virtual, France Colley et al.

Conditional inclusion criteria:

T « LA » sp s gm

® x mgsww » rr rxfli

e Grp X pr s m » sp s

o mpr s ng ( ® r s wg) Sp S

eSu s % sp ws
. st m sp s
oT =w S sp s(m wgrx ws B W W s x » mx » m s
en rs( g [41 )

REFERENCES

[1] T x nr mg ™ S m TR oWmr W ws wg r 1 u wm X M- SS SSWa W »ox » W opSs
W rr r owmg » ws Procedia Manufacturing (1) -

[1] r nSs w S moaw 1 » ¥ orm o wr % oW oNg w4 WM s w wr  Applied ergonomics (1)

[1) wwms x s s™ W x x 1 wpr wg ror— W W MW r now T us Mg W W CRUL I S}
Human factors (1) 11 -1141

[4] w Mr O mow ) ow rs® Ppa w» w Swm ow 1 x uro X owae »r now mwow
MRgRH BN A WM X Wgs s W s s »ow ng ® ©r  w» IFAC-PapersOnLine4 1 ( 1) 1 -

[1Ss »S & ®m r w rs X w ® w Sus wm 1 "r o wg r wg Prwwg srs T

rSwu W wm g “ ™ x wg = Proceedings of the 20th International Conference on Human-Computer Interaction with Mobile

1



Information Presentation in Takeover Requests MobileHCI "21, September 27-October 1, 2021, Toulouse & Virtual, France

Devices and Services( r w» Sp w) (MobileHCI ’18) ss » r mpa wNg »r x S x 141 pgs »s
[ rg/l 114/ 44 44

[IS x» » wrg wm S 14 S Ng ¥ WaR W w om ¥ wmg W X XS§ X r XS Mg WX XS r 8

w W x wg ™ 17th International IEEE Conference on Intelligent Transportation Systems (ITSC) x S - -
ws// rg/1 11 /TS 14 1

[1y » « 1 SS au I T s Usability evaluation in industry 1 1 4(1 ) 4=

[1 ss s rsss ®» S msPpwmns s w 1 R R-R W r Om T ug up sp wm ¥ Cognition, Technology
& Work1 1( 1) 41—

[1 r wm ywgTwg 17 g ffrwm sw x WX W NggW N NRN T WX S WS W
x wg » » @ wm  w Accident Analysis & Prevention1 ( 1') 4 -4’

[v1 X S m m xs m 1 x 8z W us g so Sp S wrmg W ¥ W

» x s Transportation research part F: traffic psychology and behaviour (1) -4

[11] »T  m 1 G g/ m S pp Ts wg S x wgT xTs xs X R s » swg S T
Tw oW ™ om ws// o om W w/ 1711/ 1/g g s s ng s r g s rs x s puswg
s w wwwm/ [ nnw ss M 1]

[v] » . » ws wg r 1 moOWZ W W wwm s xR xm 1 pgs

[1]) s nox S m m w o swa 1 s TPr M MIr W OB W

[14] r » ns » s 4 m » oW wu swsr o m o om owmm £ s s wmews ms  m m WS nr »

wa Perception & psychophysics ( 41 -144
[v] » mrs xr r xp T sP G wm s wr j o s » Tws ggr 1 » Xpr  ssm s % W W MS TS wp
® w® % w 2018 IEEE 18th International Symposium on Computational Intelligence and Informatics (CINTI) x
S -1 ws// xg/1 11/ T 1 1

[1] u ) ss ng ® T owg o Ps » s 8 X Sp WS S T QLSS MW » o W x wg Accident
Analysis & Prevention 14 ( )1 4

[1] w7 owg w ooz Pa r n T ax » P r  wa  Pr n oW ) ss ng N Ng ff s
mw » B raus W T OTRE B W » w oW x wg Transportation research part C: emerging technologies
uo) -

[v] s Swa w» x ®m ss Handbook of human factors and ergonomics ( ) — 4

[1] ms Sp» »jS »T ms MmN ow o G or 1 wap x » ss SGTw»S T «x w o ws
s w x ®m ss m Proceedings of the human factors and ergonomics society annual meeting 4 S G Pu nsS g s wmg s

S G Pu ®S S Wg S S -

[ ] ™ wz%w gr x X w oRr o r G rg wg S s » rwm ssuswngG P r 1Tss x xx » oW
x g5 ss m m s s Behavior research methods 41 4 ( ) 114 11

[1] = » T wmas us wg ¥ nrow TR RR T W » ra r 14T rs »r gu w » nr 4
u wm s » »ou x  Ergonomics =~ ( 14) 4 -

[ ] RUCIE » ) ozx 1 w wng £ Sz wmPs s s r Swmns wm ms s Advances in Methods and Practices
in Psychological Science (1)yr =1 ws// g/l 1177/ 1 4 1 4 x ws// g/l 1177/ 1 4 1 4

[ ] G ng Stm S mm »orow xS » » w1 » ™ S W Ng W W WS
Prp = mr s Sw W x m ss m Proceedings of the 10th International Conference on Automotive User Interfaces and Interactive
Vehicular Applications (T x » » ) (AutomotiveUl ’18) ss X wpa wNg »x x S -4 »s
// xg/1 114 /

[4] »r sOGrgr s w s rSu ff 1 Swm w» s R ww swrsw m TMSS M OB MW SS W
Ergonomics 1~ ( 1) 4 -

[ 1®Pwm Grwwa 1 Social Desirability Bias warx ®» ®m xS » G rg S 1 ws// rg/1 1/ 1444 1 »

x ws// mwm  rx W/ /11 ] 1444 1 .

[ ] uws  Gu w S»m w ) m rsp Ppw) wm ps w S w» wg S wm) aus uss Su m =
T wms gu nT 1 pPr o mror R oW om r WS S W Wjp W w now o n Transportation research
part F: traffic psychology and behaviour 1( 1) 14-

[] s mow XSS w ®osxp » w WP SP  Sgm WM SM  SSw  x Ts sw r W wap

ws// asw ssws  r W/ xs ¥ s r N WP uswNg P X & T[ »w ss 4 1

[ 1]S»nx G =r w S O P w S T (Ts ) sus wap x » x rs x »
Advances in psychology s r ms r mT rwms 1l -1

[ ] » wss wa S wm s «x ras wg ® wm»r s wz 1 ngR B Ng r oxs Prp x » ma » »

n s sp » Proceedings of the 20th International Conference on Intelligent User Interfaces( » G rg S )(IUI’15) ss »ox

py Ng wnr r S 11- 1 ws// xg/1 114 / 1


https://doi.org/10.1145/3229434.3229464
https://doi.org/10.1145/3229434.3229464
https://doi.org/10.1109/ITSC.2014.6958168
https://cleantechnica.com/2017/11/01/googlewaymo-stopped-testing-level-3-self-driving-tech-testers-literally-fell-asleep-using-switched-full-autonomy/
https://cleantechnica.com/2017/11/01/googlewaymo-stopped-testing-level-3-self-driving-tech-testers-literally-fell-asleep-using-switched-full-autonomy/
https://doi.org/10.1109/CINTI.2018.8928199
https://doi.org/10.1177/2515245919847202
https://arxiv.org/abs/https://doi.org/10.1177/2515245919847202
https://doi.org/10.1145/3239060.3265636
https://doi.org/10.1145/3239060.3265636
https://doi.org/10.1002/9781444316568.wiem02057
https://arxiv.org/abs/https://onlinelibrary.wiley.com/doi/pdf/10.1002/9781444316568.wiem02057
https://www.businessinsider.com/hackers-trick-tesla-accelerating-85mph-using-tape-2020-2?r=DE&IR=T
https://doi.org/10.1145/2678025.2701393

MobileHCI *21, September 27-October 1, 2021, Toulouse & Virtual, France Colley et al.

(]
(1]
L]
(]
[4
(]
(]
[]
(1]
[]
[4]
[41]
[4]
(4]
[44]
(4]
(4]
(4]
(4]
(4]

]
(1
(]
(]

»ox ns T s RER W s s pwg x wg r Wy ws// xg  wa/ /1] 144 1/
s xr rs pwgp 18 » "y [ »w. ss M 1]
T » Grm® mnwn x x » S fiwm ssm 1 PrswmwmgSs ®m » r » » o m s xSupp r wNg
Tras * ®mwm w wwws r wg »Proceedings of the 5th International Conference on Automotive User Interfaces and Interactive Vehicular
Applications ( » » x w s) (AutomotiveUl '13) ss ® X Rpa Ng mx X S 1-1 ws// rg/1
114/ 1 4 1 4
RN WS gw 1 % o X Ne s g ™ SS W™ W x sgn ms r  wms m Proceedings of
the 5th International Conference on Automotive User Interfaces and Interactive Vehicular Applications ( » » x m s) (AutomotiveUI ’13)
ss »or wpe Ng nx x S 14 -14 ws// rg/l1 114/ 1 4 1 4
S s ) »rom nr oW W gnr » mor r W orm Prow s gm xS ng® ¥ o
® KRR WS ws/l 8 W oW/ / /mx w wg FRE mor or m[ww. ss 4 1
weg oW oysp G x 1 SS sswg ST np oW ng L W x wp sp S ¥ x xs Human factors
(1)14pgs
T ms » sG S rmmam w me rwmrx 1 wapr wgT o now oW x wg n rrap Ng
®» r wgT s s w Proceedings of the 24th International Conference on Intelligent User Interfaces (  x ™ ) (IUI’19) ss »
X wpu Ng o x S 1 -1 ws// xg/l 114/ 1~
rz r© r rs »nG nrow ws wg r 1 T  wflewn g » x nr w8 u W
x wg Transportation research part F: traffic psychology and behaviour (1) 1 —
S rup w 1 S r sgemg wur w W oW wss s ws( S) w// e s/Pg ™ s/ 1 /1 B )
o » wwg w) m» 1. T rm » x auss swg @Sp w ox sp swSwm w W s
w Extended Abstracts of the 2019 CHI Conference on Human Factors in Computing Systems (G sg S » ) (CHIEA ’19) ss mox
wpy Ng »r x S 1- ws// xg/l 114/ |
roor owre ) rSm oz w W wNg ) S rgwz 1 S ¥ WS X W X AWM we W XS Sp S W w W
rwsprss wms 1 wes
P mus rssm wmawa ) WSS W S mam wm r T wpsm 1w x ® Sgm r v WgS S WS »
» S wrng w W s x wg Procedia Manufacturing ( 1) =~ 4- "1
T T r»nG ) w o1 s s ™ wus » » g wm sp s International Journal of Human-
Computer Studies 1 ( 11) -
Sw P »gCGun » w Swm » rsPwu@G mwn» » G m 1 oW ff s g W
R AW M R T S W r o rs T OTRMAR N g w om s Transportation research part F: traffic psychology and
behaviour ~( 1) = -1
wvg g w W jwng ww) wwg 1 ff s » rRoNg W XN » o Ssp s x o sy »p » r wg
s m rspms pr rwaw  Applied ergonomics4 4( 1) -
wz xtwNz P pp xS wv ® s S owwaomwm 14 S gnm ng ¥s ®mx S r w mWm X nNg S ugwm W x
supp © ror g » ®»  ® Proceedings of the Human Factors and Ergonomics Society Annual Meeting S G Pu »s
Ss s wg S S G Pu »sS g s wg S S 1 1-1
ng w G fir o nS wur 1 T rs = x ®m rwgSs w ¥ swm nmg r rSu = r m ss w2019 28th
IEEE International Conference on Robot and Human Interactive Communication (RO-MAN) x S 1-
Trwn w G rg s ww wr s ¥ ors m 0w s x 1 X orm »OW W mg wowm W s r x
wgegmn ff xsuwp w nr w 4th International Conference on Driver Distraction and Inattention (DDI2015), Sydney: proceedings
Gr wp Grup S w» S wu s wsr 1 mgs
Trwm w o w x »mm s mu s mw G mm = s x 1 g g Ng W Ts f s r xs
xspeSsS ®m g m » s rs ™ w w w wrs Transportation research part F: traffic psychology and behaviour (1) = -
» wwj s 7 »oro 1 x »orm x »roow x rRS WS W W W x wg Procedia Manufacturing
(1) 1-1
» NP » » ) wgr r Sewmawm w Ng o owr »ow Srp w w M XS nz s
1 ® ss w SN § M NS WINg WrNg W N W uS s wmg IEEE/CAA Journal of Automatica Sinica 1( 1) -
ws// g/l 11 /'S 177 1 4
RIE “am WM mzar x NZ W S »// w n [ apswn/ /[ mow. ss S PT ]
wr mom » » 14 w5 rom TR owmoox s ss s rgr W r The annals of
mathematical statistics1 1 (1 4°) - »// s x xgls / 11
x wuss » Tmwa e » rwm Trxr x z » 1 S r m» asrxr ®m T PR W »
» Accident Analysis and Prevention (1)1 -1 ws// ¢/l 11/ p 1
Row G » X Img m r s s x s w »T ms wg » mr Ts 8 1
» oW % oW WS » rs w  ws Transportation Research Part A: Policy and Practice 1 4( 1) - w»s// rg/1


https://www.theverge.com/2020/9/18/21445168/tesla-driver-sleeping-police-charged-canada-autopilot
https://www.theverge.com/2020/9/18/21445168/tesla-driver-sleeping-police-charged-canada-autopilot
https://doi.org/10.1145/2516540.2516554
https://doi.org/10.1145/2516540.2516554
https://doi.org/10.1145/2516540.2516549
https://blog.waymo.com/2020/03/introducing-5th-generation-waymo-driver.html
https://doi.org/10.1145/3301275.3302323
http://www2.vinnova.se/PageFiles/751290059/2012-03678_EN.pdf
https://doi.org/10.1145/3290607.3313078
https://doi.org/10.1109/JAS.2017.7510745
http://www.uni-koeln.de/~luepsen/R/
http://www.jstor.org/stable/2236101
https://doi.org/10.1016/j.aap.2012.09.030
https://doi.org/10.1016/j.tra.2018.05.005
https://doi.org/10.1016/j.tra.2018.05.005

Information Presentation in Takeover Requests MobileHCI "21, September 27-October 1, 2021, Toulouse & Virtual, France

(4
(]
(1]
(]
(]
(]
L1
(1
(1]
[]
[4
(1]
(]
(]
(]
(]
(]
(1
(]
1
(4
(1
(1
1

» *S wm w x o« r s x x row m o wr 1T rr QLSS T W W r  wg Procedia
Manufacturing (1) -
s x Ms ) ms ®m rwm » o) s W 14 Txr ms m ™ W xox wur »
X SamaNg WX ¥ W 8 % m Transportation Research Part F: Traffic Psychology and Behaviour =~ ( 14) "4 - »s
1/ g/l 1.1/ r 14
mA o rw wvg W Tonusjsp G x | Tru s su W © Sug 1 agwa ® ¥ »ox
s gwm mppr s rg x w s wmws ©r wm r wg s s IEEE transactions on visualization and computer graphics 4 11( 1)
- oox w s s mp » nox wowwa 14 T jid nrg W X QM SS WrNg @ u o T oNgwm T
sx oW ws Advances in human aspects of transportation = P r  ( 14) 4 1
roox w s rs wPura x »or wauw S W rw S gr 1 »r »r U r wg
ww mS— s W ¥ X KX xs x r ms ff s rwg Transportation research part F: traffic psychology
and behaviour (1)1 -1
»ox P 1 su z ws s s s T ggs sp »er Journal of Open Source Software 1( 1) 1
ws// g/l 11/ ss 1~
mP or ju o m s »n P o L 1 Tu u om T Ng WP ras W pr LRI T »ror x
Human factors (1) — 41
Jur P ox » X » »P ox 1 X WS R L ) L - MK SsSs WA W ¥ X X SsSS »
s m s ®  w Robotics and Autonomous Systems 114 (1) 1 —
»msP sSp® ®mr sx w» “rwm P 14 Sp T wms wpr  Sp rmgs r r rs wm Proceedings of the 6th
International Conference on Automotive User Interfaces and Interactive Vehicular Applications (S S ) (AutomotiveUl °14) ss »or
Npy N wnr r S 1- ws// xg/1 114/ 1 1
we s P sSp® mr sr ™ rm P 1 weu g H U sp s » X WrOM W WM W WS XS
® Proceedings of the 7th International Conference on Automotive User Interfaces and Interactive Vehicular Applications ( mg W W ng W)
(AutomotiveUI °15)  ss ®or wpe wg mor x S -1 ws// rg/l 114/ ° '
R »S ®»rwm wmaug 1 S wrg » w X Q% S SwW X Xs W WS
® 2018 21st International Conference on Intelligent Transportation Systems (ITSC) r S 1 -14
R ) » S ®» rw» mwg 1 S w urg w woox XX au ssw X x
s w  ws w2018 21st International Conference on Intelligent Transportation Systems (ITSC) x S 1 -14 »s
// x¢/1 11 /TS 1
S » S r 1. T ru w s x wg xs Scientific American 14 ( 1) -~
ss Swa  Jsp G row rs W™ om 1 » s » sp s wmwg Tr » s sp
SS sSW W r  mg w Proceedings of the 8th International Conference on Automotive User Interfaces and Interactive Vehicular Applications ( »»
rox S ) (Automotive’UI 16)  ss » T wpe Ng mr r S 1 -1 ws// rg/1 114 / " 41
Prx S rsm wmwmz » Grg jJwmswmn 1 Supprwg »m P» ®mw xr wg 1 oog no®Om moxpr now
sp s Accident Analysis & Prevention 1( 1) 1 -11
s s s 1 us wg SPSSS s s ws//s s s x  wa/spss w x s/m » US Mg SPSS S S SP P
[ »w ss 1 S PT 1]
» S x T x rsm » rus  owmowp 1 ¥ Mg WM M RI SNg ¥ W Xo— mer s wpr
XX ow o mwox » Procedia Manufacturing (1) -
x T » 1 Sa = XMW SSK wWg nen S T T pRw x rx ss wms sgw m Situational
awareness W g ng ® 111-1
» T » gs Unity » T » g s
) ss Borwwawa w x rm mrnequ Gra r w w "e e 1 W oW Wows prp »T » 8
OO Transportation research part C: emerging technologies (1) 4-4
m »oor » row »nOw o1 swp  pr wr x SS sswa M »w » r msp r
w s Transportation Research Part C: Emerging Technologies 1 (1 ") 1-1 ws// rg/1 1.1/S ()
s 0w » s W Fr s T =« nS W T » g »w Tar wg w oW T Su s
Management Science 4 ( )1 - 4 ws// g/l 1 “/waws 4 1 11
x x » o1 pPr owmop »nT 7 T « owm s m Extended
Abstracts of the 2019 CHI Conference on Human Factors in Computing Systems (& sg S » ) (CHIEA ’19) ss »ox wpa wNg
»nox x S 1- ws// rg/1 114/ B
X x » o1 x wngTs wv W »owox »R oW oW r ngT s g8 ©
P wr  m Proceedings of the 11th International Conference on Automotive User Interfaces and Interactive Vehicular Applications: Adjunct Proceedings

(= x m s) (AutomotiveUl ’19)  ss nr wpa Ng nx x S 4 —4 ws// xg/l 114/ 4


https://doi.org/10.1016/j.trf.2014.09.005
https://doi.org/10.1016/j.trf.2014.09.005
https://doi.org/10.21105/joss.03167
https://doi.org/10.1145/2667317.2667318
https://doi.org/10.1145/2799250.2799262
https://doi.org/10.1109/ITSC.2018.8569650
https://doi.org/10.1109/ITSC.2018.8569650
https://doi.org/10.1145/3003715.3005419
https://statistics.laerd.com/spss-tutorials/mixed-anova-using-spss-statistics.php
https://doi.org/10.1016/S0968-090X(96)00025-3
https://doi.org/10.1287/mnsc.46.2.186.11926
https://doi.org/10.1145/3290607.3313022
https://doi.org/10.1145/3349263.3351527
https://doi.org/10.1145/3349263.3351527

MobileHCI *21, September 27-October 1, 2021, Toulouse & Virtual, France Colley et al.

[] x s ™ Ng TR WR NN N o1 W WM WMS T N W S g Ng T s roxor W x
sss ™ m Proceedings of the 7th International Conference on Automotive User Interfaces and Interactive Vehicular Applications ( ng M W
ng W) (AutomotiveUl ’15) ss B wpe Ne »r x S 111 ws// rg/1 114 /
[] x xoox » x 1 » S T m T =xsGz s ™ x » » noxror o ox
® ©  ® m Proceedings of the 11th International Conference on Automotive User Interfaces and Interactive Vehicular Applications:
Adjunct Proceedings ( x x ™ s) (AutomotiveUI '19) ss B r mpu wg o X S - »s
/. rg/l 114/ 4 1
[ ] x xoox » x 1 » S T m T sz s ™ x » » moror o ox
®» r  ®m w Proceedings of the 11th International Conference on Automotive User Interfaces and Interactive Vehicular Applications: Adjunct
Proceedings (AutomotiveUl '19)  ss B wpe wg »x x S - w»s// xg/l 114/ 4 1
[ 1] x rs® ) wes rausTwn S TR wR R R x 17 Trwma or oxr ox 0w s »r
®» r s S WS x 1 x— »ox »R oW oW x  wmg m Automotive User Interfaces: Creating Interactive Experiences in the Car
G rr nr oW rs ® _ x( s)Sprwgrm m wm Pu s wg mo - 4 ws// g/l 1 /7 1 4 44 1
[ ] x T sS P R wwmRe W x 1. T rs »r xr wNg ® ng rox
® W oW W oW ous s s m wg ™ Proceedings of the 8th International Conference on Automotive User Interfaces and Interactive
Vehicular Applications ( »» x x S ) (Automotive’UI 16) ss ® o mpe Ng mox x S 1- »s
/! xg/1 114 / 1 4
[ ] x x s mo TR oweee W o1 »r x  wg X WNg ¥ W s
s ru Swsr wg x x m m Proceedings of the 11th International Conference on Automotive User Interfaces and Interactive Vehicular
Applications (AutomotiveUl °'19)  ss ®x wpa Ng » x S 144-1 ws// rg/l 114/ 41 44 1
[4] ™ =« oW S mg » Gr S m 1 ff s mwm r wgr s ™ s w XprX TR N g
u m x wg Human factors (1)y -1
[ 1 m™ «x » oW S mg » Gr S m 1S m r s Wggwmm B SWggmR N » s u oW
x wg Transportation research part F: traffic psychology and behaviour (1) -
[ 17 mg m 1 S r 1 r gnmggpPps W wg ww W SSS »noow oM x ng s L T pPrmm su
IEEE Transactions on Intelligent Transportation Systems (1) -1
[ ] nje® ng Sus ww gr W »ou » P H » T ong » 1 swng s Swue ws  wpr X xS
Prmam»m » Su w» x m ss m Proceedings of the 2017 CHI Conference on Human Factors in Computing Systems ( » x x S)
(CHI’17) ss ®or o owpe nNg wmor x S 14— ws// rg/1 114 / 4 4
[ ] s x ns WP rswr S WM Pr rmwm ppr m Theoretical issues in ergonomics science ( )1 -1
[ ] w w»ng wng wr x G » mR w s » us wg r 1 » LI ] wpr X rs
su rmSw w R SSH oW m ® 2018 21st International Conference on Intelligent Transportation Systems (ITSC)
x S -
[ 1] rm w mrow S rw 1 s T owm mooxs T wp s v »orox X
« rom » % m r  wg Accident analysis & prevention (1) -
[ 1] rus wawaxm wm S 0w wx s . » rs x » ws) wg r 14 e & & muw o w ow
W w nox nomop o pr r wmg w 2014 international conference on collaboration technologies and systems (CTS)


https://doi.org/10.1145/2799250.2799268
https://doi.org/10.1145/3349263.3351338
https://doi.org/10.1145/3349263.3351338
https://doi.org/10.1145/3349263.3351338
https://doi.org/10.1007/978-3-319-49448-7_10
https://doi.org/10.1145/3003715.3005458
https://doi.org/10.1145/3003715.3005458
https://doi.org/10.1145/3342197.3344531
https://doi.org/10.1145/3025453.3025634

	Abstract
	1 Introduction
	2 Take-Over Requests
	2.1 Take-Over Performance Measurements
	2.2 Post-Automation Effects
	2.3 Auditory Cues
	2.4 Visual Cues
	2.5 Literature Analysis Process
	2.6 Results
	2.7 HMI Design

	3 Experiment
	3.1 Participants
	3.2 Materials
	3.3 Measurements
	3.4 Study Design
	3.5 Procedure

	4 Results
	4.1 Situation Awareness, Usability, and Cognitive Load
	4.2 Acceptance and Intention to Use
	4.3 Timeliness, Control Take-over, Warning Sufficiency, Information Presentation, Driving Style, and Capabilities
	4.4 Objective Measurements
	4.5 Effect of Self-Reported Driving Behavior on Measurements

	5 Discussion
	5.1 Necessity of Information Presentation
	5.2 Modality Usage
	5.3 Effect of Self-Reported Driving Behavior
	5.4 Practical Implications
	5.5 On the Study Design

	6 Conclusion
	Acknowledgments
	A Search Criteria
	References

