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Human Factors: Cross-Cutting Program

Types of Messages Delivered |

Speed Limit Alerts A

Dynamic Message Signs
Workzone Alerts 4\

Tolling A
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Human Factors for Connected Vehicles

= Qutcome Goal

o Connected Vehicle technologies and applications will have
Driver Vehicle Interfaces (DVI) that effectively communicate
safety and various levels of non-safety driving related
information while managing workload and minimizing
distraction

= Product Goal

o Driver-Vehicle Interface (DVI) Design Principles to ensure
interfaces are effective without increasing distraction or
creating high workload
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Research for the DVI Design Principles

DVI Design

Guidance :
Evaluation

and
Measurement

DVI
Integration

Distraction \ Safety Pilot
Mitigation - DVI Criteria

Effective Stakeholder

Warnings | Des_ign \ Input
Principles

e U.S. Department of Transportation 4



Accomplishments

v’ Effective Warnings Research

v’ Distraction Mitigation Best
Practices

v DVI Integration Architecture
v DVI Design Research

v’ Integrated System
Measurement

v’ Safety Pilot DVI Criteria

v’ Stakeholder Outreach
v DVI Design Principles

DYNAMIC INTEGRATOR
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DVI Design Principles

HF Guidelines for CV Interfaces Vimuay Wasseman July 23, 312

Selecting pr jon char istics for visual ICW messages

Intreduction
This gridalize provides mcommandad daesign values mnd discussas otber design comsidenstions for developing
affective virsal ICW massags.

Design Goal: A visual ICW should clearly the of the

hazard in a manner tharis nﬁmm

Maszage Info TBD . communicaas tha nature of the hamnd.
Display Trpe If the visusl waming provides supplemeniery  fincioe-selmed infoemarion {1 should contsin
toomdc/symbalic slamants the can be quackly undsmiood by the driver

Onsat and Flashi Tha sttenticn-capturing properties of the visual wemizg should be mumimized by having it
sppesr shaupely withis the relevant Seld-ofview snd possibly by maling it flah ot o e of
4He

Using r=d s the primary color in the waming is most consistent with driven’ stareotypas of
Coler cntical wamdng levels (2 p dampar) Howeesr other considenstions about waming
‘comspicEity may necesitat wsing a differest oolos (399 Desigs Issoes on the naxt pags).

o The ICW should be visally distingudshshls snd more sslient then the CCW, if 8 CCW i3
Discriminability - 4
ro !
O O O ® O
Based primaryon Based equally on expert Based pimardyon
expert judgment jedgrment and empirical dam ermpirical data

CAMP Ome-Frage ICW GM Twe- Fage Warnming

This IO i s T IO For s
e of md £o mlden o ag e wanmiog
e ot tal confawion o iromm e

wn::lum c-;‘:u lwmsaf

4 Hi Flicker [mbe mity Profile Over Time

vl vaming opE Lagem
Tirme (enillis conds)
Example jcons and the intensity profile for the recommended 4 Hr ICW Micker.

Exampas Guidgin ey Format 2 Exampie Guldeines

HF Guidelines for CV Interfaces WVisuay Wamsmeny July 23, 212

Discuzsion
ICWe, ifmeed in comjumction with concement saditoey or hapeic ICW siznals, should provide redundest mnd
v infoemation sheut the mansre of the warming sither dissaly theough its sssocisted jcon/symbol of
indiractly theough the comtent (2. g, indicator on side-visw miter if intent to chengs lames i3 detected). Thizis
particulsrty impoetant if the mditory sinal is non-spacific non-dasscriptive {2 g, the CAMP waming sound), if tham
== multiplewaming svetems that may pot be intuitively distinguishsble or ifICWs are infrequently ancountared.
In these cases, the visusl waming can provide spacific information sbout the neure of the bamnd [T]). Eunm;m
design guidslines provide a good mference for developing and testing icons that am intuitive, meaningful, and
visually simpla [2].
Using & visusl displey to provids sedumdent information sboat the temporsl onsst of the ICW (by maline it
artemtion-zenting) is also bemaficisl bocmse it may impeove communscation of the oversll al= condition if thers iz
hﬁm“m;,nmmﬂlmmxﬂmﬁmuhﬂqwm An shrapt onsst (mapid
lominmmc: chanps) is optimal for capruzing artemtion. and this offect can be sshanced by flashing the visusl waming
&t & frequency of 3 o 10 Hz, with 4 Hz being optimal [%].
Drivers typically have inheent color stereotypes for diffeent levels of waming weency [1] The color sed is
sl ly sssocisted with critical digh priodity infeation (o2, dmger) and if 18 sppeopeiste for wae s pant of &
visusl ICW (however, ses Diasien [smss)
Tea ICW should be virually distinet Som the CCW or my other namby visual inds with which it ially
could be confused In one study, m ICW thet = identical 1o the CCW (except that it Smbaed o 4 Hz whils the
CCW wian staic), was sigmificantly less effective io alefting driven 10 lead wehicle braking, than just & single-stage
ICWeoaly display (Feference 4). What gualifies as sufSiciently differen has not yet bees filly determined
However, ona study found the two-staze (ICW and CCW) viseal wasnings tha diffeed in coloe, size, ssd form.
provided sn effecvive level of wamine as pan of 8 HUD displey confispewion [5]. Based on expen jodement usine
= ICW that ismere visuslly conspicuous than the CCW or other indicson (2., larger size flshing prasentstion
spatislly separse differsnt color) should mevimize the likelihood that it will be desly distingoisheble

Croas References

How to Sqlect the MNumbar of Waming Stags, 1-1
When toUse Visosl Wemings, 4-2

Dwiermining the Appropriste Type of Visual Desplay, 4-4
leow comprebensicn, 118
Uspency sstings 12-7

Waming respomse time, 12-3
Istefisence with viewing of hessed of drivisg tuk 124
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Additional Somrmes

Organd for Stamdardizstion (IS0) (2003) Readvehicle — Ergonomc aspecss of f-vekicle
Presentasion for transport and comtrol systems — Warning Datems (ISOTE 18532). Genava,
Switzerland: Intemarionsl Organization of 5tandards.

Relevast Web Resource Title: www selsvantehiesoince Somm

Example Guidelines Farmat 2 Example Guidelines
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Continuing Research

" Mobile devices study

" Generational drivers study

=Situation Awareness study

" Information from V2V and V2I Sources
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Additional Research Activities

=Predictive DVI Evaluation Software _ -
Tool '

o Software tool for designers to be able to
estimate distraction potential or workload
issues for their DVI and system configurations

" Longer-term Exposure Field

Operational Experiment

o Driver adaptation to FCW and CIB
o Naturalistic driving study began in July 2013 =] .
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Contact Information
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202-366-5195 NHTSA
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