


Nav, VII, CICAS-V, and Beyond:
Understanding Driver Behavior
has Just Begun

Christepiier Newakowski
calliforia PATH

D ﬂ‘/I b

A\l 1}
20"MAnniversary




The Evolution of Driving




Information Displays:

The Good, the Bad, and the Ugly

Helps the Driver Hurts the Driver

e Relevant e Irrelevant or ambiguous

e Timely e Poorly timed

e Easy to perceive — Interrupts

e Easy to understand — Distracts

e Easy to find — Infermation overload
e, Difficult to perceive
e, Difficult to understand
e Difficult to find
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History of Navigation Research

e 104 - 1980s: Paper Maps

e 1980s: Electronic Maps (ETAK Navigator)
— Are electronic maps better/worse than paper?
— Is route-guidance an enhancement or; requirement?

e Early 1990's: Route Guidance: (AlifScourt)

e Mid 1990's: Moedern GRS Navigation (PathMaster)
— Are they safe to)userwhilerdriving?
— Screen design; fent size; imput: method
— Driver; Erroers

* Today: Allimajor automakers have Nav systems
— Real-Time Tiraffic Inferimation €A 1g {01
: 1D) |
— Voice Interfaces \l 1]
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Transportation Benefits

If drivers know where they are going...

Reduced travel time. (less time lost) / congestion

Confidence/Ability, te reroute around traffic even
If unfamiliar withr an anea

Less time scanning fer navigation related signs =
more time: scanning| fer hazards

Less erratic hehavior
Lower drver woerkioad

D ﬂ*/I ]

\l 1)

. ——— (VA nniversary



Ambiguous/Poorly Timed Information

Video Of Driver Using Prototype Navigation System

e Some infermation Is net always better
e Easily fixed with HE studies ‘j
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Poor Usability Safety Conseguences

e Missed Turns / Wreng Turns
e | onger eyes-off-the-read time
e |ncreased distraction
— Fixation on| the system rather than the road
e |ncreased driver workioad
e Abrupt er unsafermaneuvers
— Abrupt lane change

— Hard braking
— Erratic maneuvers: (Is it here?)
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Technology & Information




Communication Revolution

Vehicle Infrastructure Integration
e California VII Testbed
e 40+ Roadside Units
e [ntersections/Freeways
e Application Partnersfips
— Safety
— ATIS
CICAS-V
e Using VIIRSE
e [n-Veh RLR'Warning
e [uture Iintersection warnings
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Future HF Challenges

1.

2.

3§

Designing optimal’ infermation conveyance
e (Content
e Modality (auditory/visual/haptic & roadside vs. in-veh)
e T[Iiming
Integration ofi warnings (15+ warnings discussed)
e Prioritization
e Discrimination
Integration; efi Venicle= and infrastructure-based warnings
o Compatibility.
— Content
—  Iiming L
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Summary

e The task of driving Is evolving

e [he guantity of infermation that can be provided
to drivers Is increasing with technology.

e Poor usability’ can easily: negate any positive
effects; of providing better information to drivers

e [Further increases;in safety will enly: come from
understanding drivers

— Easy o commoen' Sense: solutions have been applied
— Crash causation| Is;complex

— Solutions to ene: problem = cause another nﬂfr
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