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ABSTRACT 
This paper describes how referring to and using test methods and 
conditions specified in recognized standards and guidelines from 
the International Organization for Standardization (ISO), the 
Society of Automotive Engineers (SAE), U.S. Department of 
Transportation (US DOT), the International Telecommunications 
Union (ITU), and other organizations can improve the 
replicability and applicability of driver interface research.  In 
particular, this paper examines all 25 papers presented at the 2011 
AutomotiveUI (Auto-UI) Conference.  Identified for each paper 
were (1) the method used, (2) the dependent measures, (3) if the 
dependent measures were adequately defined, (4) the relevant 
standards, and (5) if the relevant standards were cited.   
Of the 9 papers involving driving or simulated driving, only the 
experiments using the ISO lane-change test (3 papers) would 
obviously be publicly replicable because the scenarios were 
otherwise described too generally (e.g., “highway”).  Furthermore, 
to a lesser extent, many papers did not define the dependent 
measures used, so what was measured was sometimes uncertain 
(e.g., gap or headway).  A solution would be to cite the definitions 
of measures in SAE Recommended Practice J2944 (e.g., lane 
departure, option A; time to collision, option B).  Finally, only 2 
of the 25 papers completely cited relevant industry standards, 
resulting in a weak connection between the research presented and 
application (though for some papers, there were no relevant 
standards).  

To strengthen that connection, the call for papers for future Auto-
UI conferences must require submissions to cite relevant 
standards in the keywords and references section where 
appropriate, and their inclusion must be among the review criteria.  
To aid future authors, lists of relevant ISO, US DOT, and other 
standards and guidelines are provided in this paper.  As the 
authors of Auto-UI papers present similar materials at other 
conferences, the recommendations given here are appropriate for 
other conferences as well. 

Categories and Subject Descriptors 
H.1.2 [User/Machine Systems]:  Human Factors,  
H.5.2 [User Interfaces] 

Keywords 
Driver distraction; driver workload; lane-change test; ISO 26022; 
SAE J2364; SAE J2365; SAE J2944; visual-manual guidelines 

 

1. INTRODUCTION 
Many famous scientists have described the scientific method (e.g., 
[1, 2]).  However, one of the most interesting descriptions appears 
on a web page for the Discovery TV Mythbusters program 
(Table 1). 

Table 1.  Mythbusters description  
of the scientific method 

Step Description 
Wonder  What crazy questions can we ask? 
Research  What is already known about those questions? 
Guess  What do you think the answers are? 
Test  Design experiments to answer the questions. 
Discover  Test and test again…and break some stuff too. 
Results  What did your experiments tell you? 
Share  Shout it from the rooftops!  Make a TV show 

about it. 
(Source: [3]) 

Regardless of how the process is described, an essential aspect of 
scientific research is that the research is publicly replicable, “that 
the methods and results can be duplicated within the limits of 
statistical error given only the information in the document on 
hand and the references cited” [3, cover].  (See also [4, 5, 6, 7, 8].) 
To the point, Adam Savage of Mythbusters said, “replicate the 
circumstances then duplicate the results” [9].   

How well does driving research, at least driving research 
presented at the prior (2011) Auto-UI conference [10], meet the 
public replicability test?  Where the research does not meet that 
test, what can be done to improve it?  The replicability test is 
difficult to pass, and quite frankly, if the author’s own research 
was given the same scrutiny that hindsight provides here, there 
would be some challenges.   

To examine how many papers in the 2011Auto-UI Proceedings 
pass the public replicability test, all 25 papers in those 
proceedings were reviewed.  Identified for each paper were (1) the 
method used, (2) the dependent measures, (3) if the dependent 
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measures were adequately defined, (4) the relevant standards, and 
(5) if the relevant standards were cited.   The summary table is in 
the Appendix.  No claims are made that this review is perfect.   

2. MANY SCENARIOS LACKED DETAIL 
NECESSARY FOR REPLICATION 

To replicate a driving experiment, one needs to replicate the 
driving scenario.  For studies involving the lane-change test 
(3 papers in the 2011 proceedings), replication is straightforward, 
as specifications of the test scenario are part of the test method.  
(See the table in the appendix for specific citations.)  For other 
papers in the 2011 proceedings (cited here by authors and page 
numbers to save space), replication is more problematic.  Teken, 
Visser, and Tokmakoff (page 22) refer to a “highway driving 
scenario,” but do not provide much additional information.  
Anand, Terken, and Hogema (page 57) say "four driving scenarios 
were selected: 1) Parking_Reverse 2) City 3) Countryside 4) 
Highway," and show images of the circuits.  Christiansen, 
Frederiksen, Ranch, and Skov  (page 123) refer to a "closed 
circuit used for ...training driving school pupils," and provide a 
figure showing an aerial photograph of the track.  They note on 
that same page "we included another car on the track."  Jeon, Yim, 
and Walker refer to a driving simulator experiment in which 
subjects “drove three scenarios with different difficulty levels: 
highway (easy), tunnel (medium), and foggy/snowy (hard)” 
(page 138).  Stromberg, Andersson, Almgreen, Ericsson, 
Karlsson, and Nabo provide no description of the road driven.  
Admittedly, providing a complete scenario description in the 
limited amount of space in a proceedings paper is difficult.  
However, without some details, or a reference to where that 
information appears, replication based on the information just 
listed is not possible.   

As a solution, the author suggests identifying the road class (using 
terms from the highway engineering literature), the lane width and 
other geometric characteristics, the posted and actual speeds, the 
Level of Service or some quantitative measure of traffic, the 
vehicle mix (percentages of cars, trucks, etc.), the distributions of 
distances to lead vehicles if present, information on signs and road 
markings, and many other characteristics that influence how 
people drive and could influence the outcome of an experiment.  
As shown in the quotes above and in the table in the appendix, 
much of this information is missing from the papers in the 2011 
proceedings. 

3. MANY PERFORMANCE MEASURES 
AND STATISTICS WERE NOT DEFINED 

Not only are many of the driving scenarios not replicable, but 
many of the performance measures listed in the papers in the 2011 
proceedings are not replicable as well.  For the lane-change test, 
the measures and statistics are well defined.  In contrast, Teken, 
Visser, and Tokmakoff, (page 22) refer to “average speed and 
speed variability, and average headway and headway variability.”  
Is average the arithmetic mean, the median, or the mode in this 
case?  As will be shown shortly, headway could refer to several 
different measurements.  Weinberg, Harsham, and Medenica 
(page 40) refer to “following distance.”  What is it?  In contrast to 
this situation, (1) Curin, Labsky, Macek, Kleindienst, Young, 
Thyme-Gobbel, Quast and Konig, (2) Tchankue, Wesson, and 
Vogts, (3) Schneegass, Pfleging, Kern, and Schmidt and (4) others 
were thorough in defining their dependent measures. 

4. SAE RECOMMENDED PRACTICE 
J2944 DEFINES MANY MEASURES AND 
STATISTICS OF INTEREST 

As with scenario definition, there often is not enough space in a 
proceedings paper or journal article to precisely describe each 
performance measure in a replicable manner.  A solution is to 
reference a set of standard definitions, a set the author has been 
developing for several years and that will appear in Society of 
Automotive Engineers (SAE) Recommended Practice J2944 [11].  
Commonly cited catalogs of measures sometimes do not provide 
sufficient detail (e.g., [12, 13, 14, 15, 16]). 

As background, as part of his master’s thesis at Tufts University, 
Mark Savino [17] examined 5 years of the Human Factors 
journal, along with the Driving Assessment Conference 
Proceedings, and other documents, just shy of 500 papers, 
articles, and reports.  He recorded each instance where a common 
driving performance measure was mentioned, and where 
provided, the verbatim definition. 

As shown for the lane departure example in Table 2, terms were 
not consistently used.  Notice that the most common name for 
lane departure was used only 28% of the time.   

Table 2. Names for lane departure (18 total) 

Measure name Frequency 
lane deviation 5 
out of lane 4 
lane departure 3 
lane exceedence 2 
lane keeping 1 
lane violations 1 
crossing white sidelines 1 
major lane deviations 1 

Source: [17, page 27] 
 
However, the problem is larger than the lack of consistent naming, 
it is a lack of definitions (typically provided in only 15-20% of the 
cases), and even more importantly, consistent definitions.  Some 
examples that follow highlight the definition problem.   

What is a lane departure?  Specifically, what constitutes the lane 
boundary and what part of the vehicle is considered to have 
departed?  SAE J2944 [11] provides 5 definitions for a lane 
departure.  Definition A refers to when the outer edge of the 
contact patch of a front tire touches the inside edge of the painted 
lane boundary.  This departure is easy to detect with a camera 
attached to the side of a vehicle and aimed at the tire.  Definition 
B refers to when the widest part of the vehicle, usually the outer 
edge of an exterior mirror, is over the centerline of the painted 
lane boundary.  In this position, the mirrors of two adjacent 
vehicles would touch and hence collide.  Definition C refers to 
when the contact patch of a front tire touches the outside edge of 
the lane boundary.  Based on email inquiries by the author, 
definition C is the definition that police authorities tend to use.  
The difference between definitions A and C is the width of the 
painted line, 4 to 6 inches in the US (or 10 to 15 cm).  The 
difference between definition B and definitions A and C depends 
on the vehicle.  For a sports coupe, the outer edge of the mirror 
may be inboard of the outer edge of the tire contact patch.  For a 
pickup truck with oversize exterior mirrors (common when 
towing), the outer edge of the mirror could be 8 inches (20 cm) 
outboard of the outer edge of the tire patch.   
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Definition D considers the contact patch of any tire (usually in the 
rear) touching the inside edge of the painted lane boundary and 
Definition E considers contacting the outer edge of the painted 
lane boundary.  Definitions D and E were originally added for 
tractor-trailers, when the cab, all the cab tires, and the exterior 
mirrors are inside the inner edge of the lane boundary, but the 
trailer is outside.  This can occur when driving a sharp curve, but 
may occur in other maneuvers as well.  These departures can 
occur for any type of trailer. 

Thus, there are 5 ways that a lane departure could be defined, and 
depending on how it is defined, the number of lane departures 
reported will vary, possibly substantially.  However, when J2944 
was being developed, the decision was not to force a single 
definition, as the preferred definition will depend upon the 
measurement system available and the application.  Furthermore, 
experience has shown that the process of selecting a single 
definition would delay developing a needed document.   
As was noted earlier, papers from the 2011 Auto-UI Conference 
referred to headway and following distance. In the civil 
engineering literature, headway is an indicator of traffic flow, 
commonly measured as vehicles/lane/hour, and therefore headway 
refers to the front of a test vehicle to the front of the preceding 
vehicle.  (See [18, chapter 4, page 11].)  Headway has been used 
for many years in that way in the traffic safety literature as well.  
For clarity, J2944 includes 2 terms for headway, distance 
headway and time headway.   

In human factors studies, the concern is with a subject vehicle 
colliding with a vehicle ahead, so there is interest in the separation 
of the front of the subject vehicle and the rear of the vehicle 
ahead.  Consistent with the human factors literature (for example, 
on gap acceptance), that measurement in J2944 is referred to as 
gap (actually distance gap and time gap), not misleadingly as 
headway.  The difference between distance gap and distance 
headway is the length of the vehicle ahead, 15-1/2 feet (5 meters) 
for a sedan but 55 feet (17.7 meters) for a tractor-trailer 
(Figure 1).  This is a large practical difference, and what is 
important is from encounter to encounter, the difference between 
gap and headway varies.  Guessing which measure an author 
intended is not good scientific practice. 

 
Figure 1. Gap, headway, and CG headway 

In reality, the situation is worse.  Many researchers do not realize 
that the headway measure reported by many simulators is neither 
gap nor headway as just defined. Simulators usually provide a 
measure from the center of gravity (CG) of the subject vehicle to 
the center of gravity of the lead vehicle determined from vehicle 
dynamics calculations.  Hence, SAE J2944 also defines 
CG distance headway and CG time headway. 

These 2 examples make the point that terms commonly used in 
human factors studies of driving could have multiple, viable 
meanings, and that differences in interpretation can lead to 
significant practical differences in the values reported.   

Table 3 (on the next page) lists the measures and statistics defined 
in the current draft version of J2944, many of which have multiple 
(alternative) definitions.  For example, time to collision and time 
to line crossing can be computed using only velocity, or velocity 
and acceleration.  

The current draft of J2944 is about 70 pages long and has over 
150 references, a substantial document.  In addition to specific 
definitions, J2944 lists example studies that have used each 
measure and statistic, and for many terms, provides representative 
values from the literature, ideally as frequency distributions.  For 
example, for time gap, naturalistic distributions are provided from 
the ACAS field operational test [19], so authors can readily 
compare their experimental results with actual driving data.  All 
too often, simulator studies emphasize statistically significant 
differences of unrepresentative driving situations.  Admittedly, 
some things may need to be exaggerated in an experiment to 
examine questions in a cost effective manner.  However, when the 
baseline standard deviation of lane position is 6 times that of 
normal driving, one wonders about the applicability of the 
experimental findings [20].  
In addition, definitions that are well defined in the literature (for 
example, time to collision), some of which are quite lengthy and 
appear in copyrighted documents, have been reproduced verbatim 
in the appendix to J2944, saving future authors retrieval time.  
These features should make the J2944 document extremely 
valuable and worth obtaining.   

Given the consistent content of the Auto-UI conference over time, 
the author would assert that the definition problems found in the 
2011 sample should be true for the preceding years.  In light of 
this problem, the space constraints in proceedings papers, and the 
forthcoming acceptance of J2944 as standard practice, the author 
recommends that future Auto-UI proceedings papers be required 
to cite J2944 when measures and statistics defined in J2944 are 
used.  Therefore, something such as the following would appear in 
a future paper:  “All dependent measures were defined as per SAE 
J2944 (Society of Automotive Engineers, 2012).  Dependent 
measures included the number of lane departures (option A), 
distance gap, time to collision (option B), ...”  The descriptions of 
the dependent measures are precise and compact, and the results 
more likely to be replicable.  As an alternative, the list of 
dependent measures and J2944 option could be presented in a 
table.  Should an ISO standard for definitions of driver 
performance measures and statistics be developed in the future, 
that document should be referenced as well. 
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Table 3.  Measures and statistics defined in SAE J2944 [11] 

Category Measures and Statistics 
Longitudinal control: pedal  
(Response Time until…. 

Accelerator pedal contact 
Accelerator pedal rotation  
Accelerator pedal release 

Brake pedal contact 
Brake lamp on 
25% of brake pressure maximum 

Brake jerk 
Brake pedal release 

Longitudinal control: vehicle Distance gap 
Time gap 
Distance headway 
Time headway 

CG distance headway 
CG time headway  
Time to collision  
Minimum time to collision  

Adjusted time to collision  
Time exposed time to collision  
Time integrated time to collision 

Lateral control: steering Steering reaction time  
Steering movement time 
Steering response time 

Steering wheel reversal  
Number of steering wheel reversals 
Steering wheel reversal rate 

Steering entropy 

Lateral control: vehicle Lateral lane position 
Lane departure 
Lane change  

Number of lane departures  
Magnitude of lane departures  
Lane departure duration  

Number of changes 
Time to line crossing  
Minimum time to line crossing 

 

5. USE STANDARDS TO INCREASE 
RESEARCH APPLICABILITY 

Standards may be the intended product of a research program, 
specifying how driver interfaces and warnings should be tested 
and designed.  If authors of journal articles and proceedings 
papers (such as Auto-UI) want their research to be applied, then 
they need to cite standards, guidelines, or regulations to which 
their research relates, and specifically cite the relevant section.  
Even better would be to also send a copy of their research to the 
relevant standards committee.  To increase the chances that 
research will be applicable, researchers should examine relevant 
standards before they conduct research, so the test methods used 
and test conditions explored are consistent with standards they 
could affect.  

When a standards developer searches the literature for the latest 
related research, they start with the common reference for the 
standard (e.g., ISO 26022, SAE J2365), though they may use 
other search terms.  Citing a standard in a research publication 
helps ensure the standards developer finds the author’s research, 
and by possibly incorporating the research into the standard, gets 
the research into practice.  Most authors, especially academic 
authors, benefit from having their research cited.  Standards 
developers benefit because their standard is based on more 
research.  Readers benefit by being informed of relevant standards 
of which they may be unaware.  

Auto-UI authors are not doing very well in making the connection 
between research and application, at least based on 1 measure.  Of 
the 25 papers from the 2011 Auto-UI conference (listed in the 
table in the appendix), only 2 completely cited the relevant 
standards.  For some papers, there was no connection to be made 
with standards, either because the research was very basic or 
because standards have yet to be developed, as is the case in the 
eco-driving research.  

To be specific, there were 3 papers that used the lane-change test, 
all citing Stefan Mattes’ research, but not the ISO standard 
(26022), the authoritative description of the test.  Many of the 
studies had implications for how driver interfaces should be 
designed or warnings presented, but the relevant standards were 
not listed, substantially reducing the likelihood that research 
presented at Auto-UI will affect standards.  

6. STANDARDS OF INTEREST TO THE 
AUTOMOTIVE USER INTERFACE 
COMMUNITY 

This absence of citations could be because Auto-UI authors are 
unaware of relevant standards, a motivation for the author’s 
preconference tutorial on standards.  As a further aid, tables are 
provided for ISO telematics standards from ISO Technical 
Committee 22, Subcommittee 13, Working Group 8 (TC22/SC 
13/WG8, Table 4), warning and assistance standards from TC 204 
(Table 5), and the US DOT New Car Assessment Program 
(NCAP, Table 6).  There is an analogous program in Europe 
(EuroNACP).  Also relevant are standards from the Society of 
Automotive Engineers Safety and Human Factors Committee (not 
included in a table due to a lack of space).  There are SAE 
documents for navigation system assessment, visual behavior 
measurement, ACC, FCW, LDW, and blind spot systems, text 
messages, and icon testing.  For speech standards, see the 
International Telecomunications Union (ITU).  (For additional 
information, see [21, 22, 23, 24].)  Finally, of particular 
importance is the draft US DOT visual-manual guideline docket 
[25], issued after the 2011 Auto-UI conference. 

Table 4.  ISO telematics documents (ISO TC22/SC13/WG8) 

Document Abbreviated Title 
Std 15005: 2002 Dialogue management principles and 

compliance  
Std 15006:2011 Auditory information specifications 

and compliance  
Std 15007 (2 parts) Visual behavior measurement 
Std 15008:2009 Legibility  
Tech. Rep. 16352: 
2005 

Warnings literature review 

Std 16673:2007 Occlusion method to assess 
distraction 

Trial Std 16951:2004 Message priority 
Std 17287:2003 Suitability of interfaces while driving 
Std 26022:2010 Lane change test to assess distraction 
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Table 5. ISO driver assistance and warning systems 
documents (TC 204) 

Document Abbreviated Title 
Std 
15622:2010 

Adaptive cruise control (ACC) performance 
requirements and tests 

Std 
15623:2002 

Forward vehicle collision warning performance 
requirements and tests  

Std 
17361:2007 

Lane departure warning systems performance 
requirements and tests  

Draft Std 
17387:2008 

Lane change decision aid systems (LCDAS) 
performance requirements and tests 

Std 
22178:2009 

Low speed following (LSF) systems 
performance requirements and tests  

Std 
22179:2009 

Full speed range adaptive cruise control 
(FSRA) systems performance requirements and 
tests 

Draft Std 
22839 

Forward vehicle collision systems―Operation 
and performance, requirements 

Std 
22840:2010 

Extended-range backing aid systems (ERBA) 

CD 26684 Cooperative intersection signal information and 
violation warning systems (CISIVWS) 

 
Table 6. US DOT New Car Assessment Program documents 

Document Abbreviated Title 
US DOT FCW NCAP Forward crash warning system test  
US DOT LDW NCAP Lane departure warning system 

confirmation test  
US DOT ESC NCAP Electronic stability control 

confirmation test 
 

7. REQUIRE THAT STANDARDS BE 
CITED 

How can the Auto-UI conference organizers and presenters 
improve the connection between the research conducted at this 
conference and practice?  In the keywords section at the beginning 
of each Auto-UI paper, authors must be required to list relevant 
technical standards (from ISO, SAE, US DOT, etc.).  Standards 
listed must also appear in the references, and relevant sections 
must be identified in the body of the paper.  Further, in reviewing 
manuscripts, potential applications will be considered and 
relevance to standards is an indication of such.  This does not 
mean that basic research or research that pre-dates standards 
should not be presented.  However, this requirement will motivate 
researchers to thoroughly consider the application of their 
research.  This single requirement will have a more positive 
impact in building an industry connection to the Auto-UI 
conference than anything else the conference organizers and 
presenters could do.  This requirement will also elevate the quality 
of work.  Asking authors to do this is not burdensome. 

There may be some resistance to requiring the use of J2944 or 
requesting authors to cite relevant standards because SAE and 
ISO documents are copyrighted and not free.  However, just as 
books, software, and other intellectual works of value produced 
by authors need to be purchased, the same is true of standards.  It 
is wasteful to spend a huge amount of money on a research project 
but to ignore relevant standards, knowledge of which when 

projects are planned will help make the resulting studies 
replicable, more likely to be cited, and applied. 

8. SUMMARY OF THIS PAPER’S 
RECOMMENDATIONS 

This paper makes 4 specific recommendations for future Auto-UI 
submissions to ensure the research is replicable and applicable. 

1. Driving scenarios must be described in sufficient detail that 
they can be replicated.  A list of characteristics to include is 
provided in this paper. 

2. If a dependent measure reported is in SAE J2944, then the 
definition option and other characteristics of the measure 
must be included in the paper, and J2944 must be cited.  
Other measures must be reported in similar detail. 

3. When a paper is reviewed for acceptance at Auto-UI, the 
presence of standards in the reference list will be considered.   

4. Relevant standards cited must be cited in the keywords. 

If the author is elected the “Supreme Ruler of Auto-UI”, these 
recommendations will become requirements.  Other conferences 
(Driving Assessment, Human Factors and Ergonomics Society 
Annual Meeting, Association of Canadian Ergonomists Annual 
Conference, etc.) would benefit from similar requirements.  As 
some of the authors who present at the Auto-UI conference also 
present at those conferences, similar problems are expected, 
although supporting evidence concerning replicability and the 
citation of standards is desired. 
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Appendix – Summary of Auto-UI 2011 Papers

Authors Shortened Title Method 
Driving Performance Measures Relevant Standards 

Examples Defined Examples Cited 

Curin, Labsky, 
Macek, Kleindienst, 
Quast, Young, 
Thyme-Gobbel, and 
Konig 

Dictating and 
Editing Short Texts 
While Driving 

Lane-Change Test (LCT) 

Overall Mdev, 
Overall SDLP, 
Lane-keeping 
Mdev, Lane-
keeping SDLP, 
reaction time 

yes 

ISO 26022, 
national, 
state texting 
laws 

no 

Terken, Visser, and 
Tokmakoff 

Effects of Speech-
based vs, Handheld 
E-mailing and 
Texting on Driving 

fixed base simulator, 
p. 22 "highway driving 
scenario" 

p. 22 "number of 
collisions; number 
of near collisions, 
average speed and 
speed variability, 
and average 
headway and 
headway 
variability"  

some 
national, 
state texting 
laws 

no 
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Authors Shortened Title Method 
Driving Performance Measures Relevant Standards 

Examples Defined Examples Cited 

Truschin, 
Schlachtbauer, and 
Zauner, Schermann, 
and Krcmar 

Content Matters: 
Handling E-Mail 
while Driving 

Lane-Change Test (LCT) 

p. 27 "average 
deviation from the 
… model and the 
standard deviation" 

no 

ISO 26022, 
national, 
state texting 
laws 

no 

Ziegler, Hussein, 
Munter, Hofmann, 
and Linder 

Generating Route 
Instructions with 
Varying Levels of 
Detail 

lab, p. 36 generated 
routes "varied … 
between short (approx. 
25 km) and long (approx. 
75 km),... four different 
...routes" 

no driving na See ISO TC 
204 no 

Weinberg, Harsham, 
and Medenica 

Usability of a Head-
Up Display for 
Selection from Lists 
in Cars 

p. 40 "virtual roadway"   
"same ...used in [22]: a 
gently curving highway 
course with a … leading 
vehicle traveling … 
between 35 and 55 
mph... depending on the 
road curvature." 

p. 40 "Following 
Distance, Lateral 
Position, Speed, 
Steering Angle, and 
Throttle Percentage" 

some  AAM 
guidelines no 

Bader, Siegmund, 
and Woerndl 

User Acceptance of 
Proactive In-Car 
Recommender 
Systems 

on road, p. 51 " For the 
second scenario, .. a 
route from the north of 
Munich to 
Herrsching" 

no driving measures 
reported na 

AAM 
guidelines, 
ISO 15005 

no 

Anand, Terken, and 
Hogema 

Individual 
Differences in 
Preferred Steering 
Effort for Steer-by-
Wire 

driving simulator, p. 57 " 
four driving scenarios 
…1) Parking_Reverse 2) 
City 3) Countryside 4) 
Highway," shows images 
of circuits 

no driving 
performance 
measures reported, 
only preferences 

na see ISO 
TC22/SC 9 no 

Tuchscheerer, 
Kratzer, Hoppe, and 
Dittman 

Statistical Effects of 
Noise on Speaker 
Recognition 

no driving (static 
acoustical evaluation) no driving na See ITU-T 

P series no 

Schneegass, 
Pfleging, Kern, and 
Schmidt 

Modeling 
Interaction with In-
vehicle Interfaces 

no driving (calculation 
description & static task 
time completion) 

no driving  yes SAE J2364, 
J2365 yes 

Feld and Muller 

Automotive 
Ontology: 
Managing 
Knowledge in the 
Vehicle 

no driving (description of 
knowledge organization) no driving na ISO TS 

18234 yes 

Tchankue, Wesson, 
and Vogts 

Impact of Adaptive 
User Interface on 
Distraction  

Lane-Change Test (LCT) p. 92 "mean lateral 
deviation" no 

ISO 26022, 
J2364, 
phone/ 
texting laws 

no 

Rosario, Lyons, and 
Healey 

Dynamic Content 
Summarization for 
Infotainment 

no driving (description of 
algorithm application) no driving na texting laws no 

Islinger, Kohler, and 
Wolff 

Human Modeling in 
a Driver Analyzing 
Context 

no driving overview of 
model for psychological 
state) 

no driving na none na 

Meschtscherjakov, 
Wilfinger, Gridling, 
Neureiter, and 
Tscheligi 

Qualitative In-situ 
Methods to Grasp 
the Automotive 
Context 

no driving (contextual 
and ethnographic 
analysis of car interior) 

no driving na maybe ISO 
17287 no 
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Authors Shortened Title Method 
Driving Performance Measures Relevant Standards 

Examples Defined Examples Cited 

Huger 

User Interface 
Transfer for Driver 
Information 
Systems: a Survey 

no driving (alternative 
architectures for 
computer UI) 

no driving na 

mentioned 
EU, AAM, 
and JAMA 
guidelines, 
not SAE 
J2364 

mostly 
yes 

Christiansen, 
Frederiksen, Ranch, 
and Skov 

Investigating the 
Effects of an 
Advance Warning 
System 

test track, p. 123 "closed 
circuit used for ...training 
driving …pupils," figure 
shows track, "we 
included another car on 
the track" 

"participants’ 
reaction time" yes 

Danish 
traffic signs 
rules (listed), 
work of ISO 
TC 204 (not 
listed) 

mostly 
no 

Mizobuchi, 
Chignell, Suzuki, 
Koga, and Nawa 

Central Executive 
Functions Mediate 
Device Operation 
When Driving 

driving simulator, oval 
road of approximately 4 
km without any traffic 
rights and turns (very 
basic research) 

pedal response time yes none na 

Jeon, Yim, and 
Walker 

An Angry Driver Is 
Not the Same as a 
Fearful Driver 

driving simulator, p. 138, 
"drove three scenarios 
with different difficulty 
levels: highway (easy), 
tunnel (medium), and 
foggy/snowy (hard)." 

p. 139 Deviations in 
center line and 
sideline were ... 
“Lane Keeping” 
Violations of stop 
signs, ... “Traffic 
Rules”… “total 
number of collisions 

some none na 

Frohlich, Baldauf, 
Hagen, Suette, 
Schabus, and Kun 

Investigating Safety 
Services on the 
Motorway: Realistic 
Visualization 

on road, map of test route 
shown, p.145 "drove 
along the motorway 
using a normal route 
following service ... " 

none na maybe TC 
204 tbd 

Mahr, Endres, 
Schneeberger, and 
Muller 

Human-Centered 
Parameters of 
Micro-Gesture 
Interaction 

no driving (lab test of 
gesture preferences) no driving na none na 

Riener and 
Wintersberger 

Natural, Intuitive 
Finger-based Input 

lab test dual task (gesture 
performance) no driving  na ISO 9241 no 

Broy, Goebl, 
Hauder, Kathmayr, 
Kugler, Reinhart, 
Salfer, Schlieper, 
and Andre 

A Cooperative In-
Car Game for 
Heterogeneous 
Players 

no driving (observations 
and survey of game use) na na none na 

Stromberg, 
Andersson, 
Almgreen, Ericsson, 
Karlsson, and Nabo 

Driver Interfaces for 
Electric Vehicles 

driving simulator, road 
and traffic not described 

none, simulator was 
used to just provide 
exposure to driving 

na AAM 
guidelines no 

Loumidi, Mittag, 
Lathrop, and Alhoff 

Eco-driving 
Incentives for North 
America 

no driving (surveys and 
card sorting) na na none na 

Tractinsky, Inbar, 
Tsimhoni, and Seder 

Using Animation to 
Promote Eco-
driving 

no driving (comments on 
animations) na na 

AAM 
guidelines, 
JAMA 
guidelines 

no 
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