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W
ell designed A

utom
obile T

raveler Inform
ation System

s (A
T

IS) can enhance the navigational
perform

ance and enjoym
ent of drivers. C

urrent A
T

IS designs have m
ade use of H

F research and
guidelines, w

ith a large em
phasis on safety. H

ow
ever, there are m

ism
atches betw

een the actual needs
and goals of the drivers and the services and interfaces of the system

s. W
e conducted a survey to

investigate the actual driver goals, and found a num
ber of w

ays that A
T

IS designs can be im
proved.

Im
provem

ents can be m
ade in term

s of the display design, the use of landm
arks, supporting the user’s

goals, and distinguishing betw
een planning and driving tasks.

U
se o

f L
an

d
m

arks

•U
sing appropriately selected landm

arks
(e.g. “next traffic light”) leads to decreased
 reaction tim

es w
hen using A

T
IS (Phillips, 1999)

•L
andm

arks…

•can be seen from
 farther aw

ay than street signs,
allow

ing m
ore tim

e to prepare for turn

•can often be pre-attentively processed (recognition of a
shape), w

hile street signs require a cognitive com
ponent

(reading the street nam
e)

•are m
ore visible from

 a greater distance, and in less-
than-ideal view

ing conditions

•allow
 individuals to m

ake better cognitive m
aps of their

routes (Jackson, 1998)

•H
F literature, testing needed to determ

ine w
hich

landm
arks are superior (and in w

hich context)

•R
edundant cues increase probability &

 speed of detection

v
42%

 of drivers preferred turn com
m

ands that m
ention

both the street nam
e and the traffic light (e.g. “M

ake a
left at M

ain Street, w
hich is the next light”)

v
61%

 of drivers w
ould like to use fam

iliar landm
arks to

describe directions to new
 locations

P
lan

n
in

g
 vs. C

o
m

p
letin

g
 th

e T
ask

•Planning and executing navigational tasks m
ay be done in

different contexts:

•Planning m
ay either be done aw

ay from
 the car, inside

a parked car, or w
hile driving a car

•C
arrying out the task of navigation m

ay only be done
w

hile driving

•Planning a trip m
ay also occur w

hile driving

v
W

hile driving to shopping, entertainm
ent, or dining,

nearly half of drivers change destinations en route
m

ore than 1 trip out of 4

•A
T

IS should support all contexts of route planning and
com

pletion:

•In-car displays for driving, desktop display for
hom

e/office, PD
A

 display for w
hen you are on the go

•C
onsider user preferences w

hen trading off flexibility
(e.g., PD

A
) &

 display richness/com
fort (e.g., PC

)

•T
ask analysis can determ

ine w
hich tasks should be

perform
ed in-car and aw

ay from
 car

•D
ue to cognitive &

 perceptual dem
ands of the prim

ary
task of driving, tasks should generally be perform

ed aw
ay

from
 the car if it is not needed in car

•W
eigh benefits of increased functionality in-car vs. the

distraction it m
ay cause

•Perform
ing A

T
IS tasks aw

ay from
 the car m

ay lead to
better perform

ance in the car (due to m
ental rehearsal)

•D
rivers m

ay w
ish to allocate part of the planning to the

A
T

IS.

v
39%

 drove w
ithout a pre-planned destination at least

once in a 1-w
eek period

G
o

als o
f D

river vs. G
o

als o
f A

T
IS

•A
ssist drivers w

ith navigation activities, both before and
during driving task

•“B
est route” should consider safety, probability of getting

lost, condition of road (C
ross &

 M
cG

rath, 1977)

v
D

rivers w
ant navigation help for 2+ destinations (74%

)

v
Support chunking of turn sequences in fam

iliar areas for
greater goal congruence (70%

)

•T
he fastest route to a destination (w

hich A
T

IS does now
)

is not alw
ays the goal of the driver

•W
hat is im

portant to drivers?

v
M

inim
ize route tim

e only w
hen under tim

e pressure

v
A

voiding stressful driving situations regardless of tim
e

pressure

v
W

hen not under tim
e pressure, enjoying scenery is

relatively im
portant; fastest route is actually one of the

least im
portant criteria

•D
o not assum

e tim
e pressure. M

inim
izing route tim

e m
ay

result in goal m
ism

atch for >25%
 of trips m

ade to…

v
E

ntertainm
ent or dining (for 96%

 of drivers)

v
Shopping, running errands (95%

)

v
W

ork, school, appointm
ents (65%

)

•M
oreover, w

hen not under tim
e pressure drivers are

w
illing to add >5 m

inutes to route tim
e, in order to…

v
A

void stressful driving situations (71%
 of drivers)

v
D

rive through a better area (66%
)

v
A

void tolls (59%
)

v
U

se fam
iliar roads (54%

)

v
R

educe distance traveled (54%
)

D
isp

lay Issu
es

•D
riving is a visually intense task that could

have life-or-death im
plications

•D
isplays that speed up processing and m

inim
ize visual

distraction from
 the driving task result in safer driving

•A
ugm

ent or replace vision by audition. Inclusion of an
auditory display leads to…

•Faster reaction tim
es (Srinivasan, 1997)

•Increased attention to driving (L
abiale, 1990)

•D
ecreased route com

pletion tim
es &

 errors (Streeter,
V

itello, &
 W

onsiew
icz, 1985)

•E
nhance Stim

ulus-R
esponse (SR

) C
om

patibility

•SR
 com

patibility enhances perform
ance (Fitts &

 Seeger,
1953)

•D
riving tasks (e.g. left turns) m

ay be perform
ed better

w
ith com

patible displays (e.g., instructions presented to
the left ear)

•D
esign auditory displays to com

bat m
asking from

 traffic,
car noise, w

eather, speech, m
usic, etc. (Patterson, 1982)

v
D

rivers prefer a dedicated in-vehicle display for
navigation, rather than a laptop or PD

A

N
O

TE
: v

 indicates findings from
 the survey

S
u

rvey N
u

g
g

ets
v

M
ost travel on an unfam

iliar route at least once a w
eek

v
56%

 use m
aps; 40%

 use directions to navigate
v

50%
 learn a route after one or tw

o visits; 95%
 after 5 visits

v
63%

 in favor of logging their trips autom
atically (in order to provide better service)

v
T

urn instructions: 22%
 prefer “at M

ain Street”; 26%
 “at traffic light”; 42%

 prefer both
v

“D
irections users”: Y

ounger; urban; fem
ale; in a hurry

v
“L

andm
ark users”: T

hose w
ho prefer “traffic light” also prefer using other landm

arks to navigate
v

U
nder tim

e pressure: avoid delays; m
inim

ize route tim
e; avoid stressful situations

v
N

o tim
e pressure: avoid stress; enjoy scenery

v
Few

er route changes and m
ore tim

e pressure w
hen going to w

ork, school, or appointm
ents

v
C

arpool m
ore often w

hen going to dining/entertainm
ent; less carpooling w

hen going to w
ork

v
Fem

ales drive less; m
ore unfam

iliar routes; avoid using m
aps; prefer to use fam

iliar places as landm
arks for getting to unfam

iliar places; find driving m
ore

stressful, and are m
ore w

illing to add travel tim
e to avoid stressful situations; m

ore often under tim
e pressure w

hen going to w
ork, school, appointm

ents
v

Y
ounger drivers m

ore in favor of chunking turn sequences in a single com
m

and; travel unfam
iliar routes m

ore often; em
phasize shorter route tim

es over other
factors (like stress, enjoym

ent, etc.); m
ore often under tim

e pressure

S
u

rvey

550 participants (60%
 F; 40%

 M
)

50%
 from

 m
etro areas of 1,000,000+

M
edian age 37 yrs

Internet responses, from
 a pool of

registered participants

C
o

n
clu

sio
n

s &
 F

u
tu

re W
o

rk

Survey results supplem
ented existing H

um
an Factors literature to provide

suggestions for the im
provem

ent of A
T

IS. T
he survey offered new

 inform
ation

on landm
ark usage, planning, possible new

 features, and a host of other topics. K
ey

recom
m

endations include m
ore refined auditory displays, enhanced use of landm

arks w
hen

providing directions, and a recognition of the context and circum
stances of the driving trip.

T
he shortest route m

ay not alw
ays be w

hat the user desires on a given trip. O
f course, user

preferences m
ust also be factored in, and there seem

 to be significant differences betw
een

different groups of drivers (m
ale/fem

ale, urban/rural, etc.). Finally, it is im
portant to

distinguish betw
een trip planning, and en route navigation, as they m

ay be done in different
contexts (at a PC

 vs. in the car). T
hese tasks m

ust be supported accordingly.

A
dditional survey data are being gathered. W

e plan to prototype an augm
ented A

T
IS based

on the findings. A
lso, experim

ents should address the perceptual issues raised (e.g.,w
hether

turn perform
ance is enhanced via SR

 com
patible instructions).
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