TECHNICAL ISO/TS
SPECIFICATION 15007-2

Second edition
2014-09-01

Road vehicles — Measurement of
driver visual behaviour'with respect
to transport information and control
systems —

Part 2:
Equipment and procedures

Véhicules routiers,—~ Mesurage du comportement visuel du
conducteur enrelation avec les systemes de contréle et d'infoymation
sur le transport —

Partie 2:\Equipement et procédures

-_— Reference number
=/ N— ISO/TS 15007-2:2014(E)

© IS0 2014


https://standardsiso.com/api/?name=dc5343feeba0a83dc51ab2f022e97591

ISO/TS 15007-2:2014(E)

COFPYRIGHT PROTECTED DOCUMEN1

© IS0 2014
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=dc5343feeba0a83dc51ab2f022e97591

ISO/TS 15007-2:2014(E)

Contents Page
FOT@WOTM ... oottt iv
|00 0 Yo L) ot 5 () ¢ OSSOSO \'4
1 SCOPI ...t 1
2 INOTTNATIVE FEECT@IICES ........ooooooooeoeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee oottt 1
3 B IR N0 (o B <Y 000 ) 4 00000 1
4 Evaluation and trial planning
4.1 Subject selection....................
4.2 TrIAl PrOCEAUIES. ..oy e e
5 Recording @ qUIPIMIENT ... e e
5.1 (TS 0TS =1 Y et S
5.2 Eye-Tracking €qUiPMENt ... Yoo
5.3 Additional recording equipment
5.4 | 0103 = 1 =1 o ) o WO o et
6 I DT = 10 =00 10 Ut 0 (0 ) ¢ OO N 6
6.1 (7<) 1<) o= OO FHiie st S 6
6.2 SaMPIe INEIVAL ..oy e e 6
6.3 SUMMATY AATA e e | 7
7 Data analysis and presentation................q o o 8
7.1 General
7.2 Interpretation of findings from analyses of glance metrics ... 9
7.3 Interpretation of multiple glance MEEIITS ... o 10
Apnnex A (informative) Supporting information‘for performing and analysing experiments|to
determine Ariver VISUAl Deaviour s ... ossseseesseseesseeeessseseeseeeseseessessesseesesse s 11
BEDIIOZTAPIY ... e 14

© 1S0O 2014 - All rights reserved iii


https://standardsiso.com/api/?name=dc5343feeba0a83dc51ab2f022e97591

ISO/TS

15007-2:2014(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The pro
describe

d in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for t}

different| types of ISO documents should be noted. This document was drafted in accordance with t}

editorial

rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attentiof is drawn to the possibility that some of the elements of this document may,be the subject

patentri
patent ri
the ISO 1

bhts. ISO shall not be held responsible for identifying any or all such patent rights. Details of a
phts identified during the development of the document will be in the dntroduction and/or d
st of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the conveniénce of users and does n
constitufe an endorsement.

For an ¢xplanation on the meaning of ISO specific terms and;expressions related to conformif

assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barrief

to Trade

(TBT), see the following URL: Foreword - Supplementary information

The conjmittee responsible for this document is ISO/TE 22, Road vehicles, Subcommittee SC 1
Ergononlics applicable to road vehicles.

This sec

bnd edition of ISO/TS 15007-2 cancels and replaces the first edition (ISO/TS 15007-2:2001

which hgs been technically revised.

ISO/TS 15007 consists of the following parts, under the general title Road vehicles — Measurement
driver vijual behaviour with respect to transport information and control systems:

— Part

— Part

1: Definitions and parameters

2: Equipment and procedures [Technical Specification]

edures used to develop this document and those intended for its further maintenance 'af

e
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Introduction

This Technical Specification supports ISO 15007-1, which defines key terms and parameters for the
assessment of the visual impact on driver visual behaviour of TICS (Traffic Information Control Systems),
and other vehicle tasks or on-board systems.

ISO/TS 15007-2 supports ISO 15007-1 by giving guidance on equipment and procedures that can be used
in a practical TICS evaluation, with recommendations on how to interpret selected metrics (standards
of measurement) of visual behaviour.

© IS0 2014 - All rights reserved v
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TECHNICAL SPECIFICATION ISO/TS 15007-2:2014(E)

Road vehicles — Measurement of driver visual behaviour
with respect to transport information and control
systems —

Part 2:
Equipment and procedures

b

Scope

This Technical Specification gives guidelines on equipment and procedures for-analysing drivler visual
behaviour, intended to enable assessors of transport information and control systems (TICS) tp

plan evaluation trials;

specify (and install) data capture equipment, and;

validate, analyse, interpret and report visual-behaviour metrics (standards of measurement).

el
.

is applicable to both road trials and simulated driving.environments.

2| Normative references

The following documents, in whole or in parf;*are normatively referenced in this document and are
dispensable for its application. For dated“references, only the edition cited applies. For|undated
re¢ferences, the latest edition of the referenced document (including any amendments) applies.

—
—

p—

40 15007-1, Road vehicles — Measuxenient of driver visual behaviour with respect to transport infprmation
nd control systems — Part 1: Definitions and parameters

Q

3| Terms and definitions

For the purposes of this-document, the terms and definitions given in ISO 15007-1 apply.

41 Evaluatioirand trial planning

441 Subjéctselection

Eyaluation trials of TICS applications should use a representative sample from the target pgpulation
for-the .)pcuifi\, FeS—Thisdriver aalup}c shoutdbe LatCsUl tzed lu_y age; scudch vistrat alui}it_y ( ncluding
colour vision deficiencies, as well as whether and what type of corrective lenses are required to drive)
and driving experience.

4.2 Trial procedures

4.2.1 General
Assessment of driver visual demand can be carried out in relation to many forms of TICS applications

and road environments. Therefore, consideration should be given to the following factors influencing
driver visual behaviour.

© ISO 2014 - All rights reserved 1
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4.2.2 Roadway/traffic specification

An appropriate operational environment for the specific TICS application under evaluation should be
chosen. The type of roadway and likely traffic conditions to be encountered should be defined within
the trial (or study). This may entail defining and documenting the roadway geometry, signals, and
surroundings - as well as describing the driving scenarios that participant will experience (including
speeds of travel, manoeuvres, traffic densities, movement of traffic, and so forth).

4.2.3 Vehicle specification

Experimpntal apparatus used to represent the driving task should be described as fully as practicabls.

EXAMPLH Documentthe make and model ofthe road vehicle employed or the driving simulator characteristifs
employed (including key parameters of the vehicle dynamics model, whether the simulator has a fixedspr.moving-
base, the preadth of its field of view, etc.).

4.2.4 TICS specification

The charfacteristics of the TICS should be reported.

EXAMPLH Type, position and image quality of a visual display (resolutien,-contrast, colour-renditiopn,
reflectivity/glare).

4.2.5 Subject training

Trial objectives will determine the need for subject training in the'use of the TICS. Assuming that sonje
form oftfainingisrequired, subjects should receive clear and censistent guidance. The tasks and subtasks
associat¢d with the TICS should be fully explained to the.stibject and the limitations of responsibilit
and pacihg of these between the driver and experimenteirshould be specified. Each subject’s familiarit
with the|TICS prior to the trial should be reported. Whéen determining the usability of the TICS devic
considerption should be given to the level and assessment of training required.

<<

o

4.2.6 Data exclusion

Control procedures for individual evaluation trials within an experimental programme should include
guidelings for the conditions under which the trial is to be terminated.

EXAMPLH Trial aborted for failureto complete a task or subtask: document how this is to be recorded or how
the trial if to be re-scheduled.

4.2.7 HExperimental conditions, tasks, subtasks, sub-subtasks, and relationship

4.2.7.1 |Experimental condition

This is cgnsidered to encompass all visual behaviour of the driver during an experimental session.

EXAMPLJ The distributions of visual scanning to all specified areas of interest of the visual scene (includirllg
the TICS), from the specified Start of a testroute to 113 specifiedend:

Researcherswill need the flexibility to define experimental conditions that are relevant for their research
goals. However, when studies involve examining glance patterns for secondary tasks while driving, the
following experimental conditions may be useful for planning and for performing the research. The
following terms are introduced because they define intervals of time and behaviour that may be of
particular interest when evaluating a TICS - and, hence, in analysing the glance data associated with a
TICS.

2 © ISO 2014 - All rights reserved
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.2.7.2 Task

refers to a sequence of interactions undertaken to achieve a goal glance behaviour may be measured
over the duration of a task.

EXAMPLE All visual behaviour occurring during the task of entering a destination into a route
system.

4
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emtering the “city name” portion of the destination.

city name appeared” on destination entry screen.

.2.7.3 Subtask

guidance

Sequence of Interactions undertaken to achieve a sub goal ol the task (olten one specific 1ntd
ance behaviour may be measured over this (shorter) duration of the subtask.

KAMPLE When entering a destination into the route guidance system, all visual behaviouriassoci

2.7.4 Sub-Subtask

perations or interactions with lower-level subtask elements (e.g. individtal controls or screel

KAMPLE On the route guidance system, glance behaviour associated\with the sub-subtask of “

2.7.5 Relationship

he relationship between an experimental condition, a task; a subtask and a lower level subtash
graphically represented in Figure 1.

nnotation: Users of this standard may wish toConsult references on hierarchical task ang
hidance on how to decompose a task (e.g. see Reference [4]).

raction).

ated with

1S).

verify the

r element

1lysis for
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4
time
Key
1 experjmental condition
2 task
3 subtask
4 sub-syibtask

Figure 1 — Experimental condition, task and subtask — Relationship

5 Recprding equipment

5.1 Gedneral

The folldwifig 'gives practical advice on the use of data recording equipment to monitor driver visupl
demand.

5.2 Eye-Tracking equipment
In general, there are two different methodologies for recording eye-tracking data:
— Head-mounted eye-tracking systems.

— Remote eye-tracking systems.

4 © ISO 2014 - All rights reserved
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5.2.1 Head-mounted eye-tracking systems

With head-mounted eye-tracking systems, the subject wears components of the eye-tracking system
directly on the head. The components necessary for the eye-tracking are mounted on a helmet, a cap
or on a device similar to glasses. Head-mounted eye-trackers may consist of the following components:

— Scene camera: this camera records what the subject can see.

— Eye camera: this camera records at least one eye.

OTE 1 The eyecan berecorded r‘irnrHy orvig-aninfrared (ID) reflectivve mirror.

DTE 2  Calibration of eye camera to scene camera is necessary to transform the x- and y-coordinates from the
re camera coordinate system to the scene camera coordinate system. Thereby the head-mounted eyg-tracking
stem is able to indicate in the scene camera view where the subject is looking.

wv o
(OS2I

- Infrared LED: the infrared LED typically makes the eye visible in the infrared spectrum.|Thereby
the system becomes more independent and robust from the surrounding lighting conditiops.

5|2.2 Remote eye-tracking systems

With remote eye-tracking systems the glance behaviour is recorded-by at least one camera mqunted in
s¢me location that can record the driver’s eyes, such as the dashboard.

Remote eye-trackers (and/or image recording systems) may-eonsist of the following components:

— Eyecamera: atleastone camerais directed to the driyers face to capture where the subject is looking
— Scene camera: the scene camera records the road, scene ahead.
NPTE1 Calibration of eye-camera to scene-camera is necessary to transform the x- and y-coordinates from the
eye-camera coordinate system to the scene-camefa coordinate system. Thereby the remote eye-tracking system

is|able to indicate in the scene-camera view whete€ the subject is looking.

- Infrared LED: the infrared LED typically makes the eye visible in the infrared spectrum. Ag a result,
the system becomes more indeperdent and robust from the surrounding lighting conditiops.

NPTE2  Remote systems include conventional methods of capturing glance behaviour on video.

9]}

2.3 Additional components
The following additional components are typically required:
— Computer unitfor storage and control

- Eye-tracking software: the eye-tracking software records, processes and stores the data

5|3 «<Additional recording equipment

5.3.1 Cameras

Additional cameras should be used for capturing the road scene ahead and in-vehicle activities. These
cameras should be as small and unobtrusive as is practicable. All recorded videos and the recorded eye-
tracking data should be synchronized using a single time code (as well as documentation of degree of
accuracy obtained), preferably the same time code from the eye-tracking equipment. If an experiment
includes acquisition of other types of data such as driving performance data consideration should be
given to applying the same time code or synchronization of eye-tracking, videos and any remaining data.

© IS0 2014 - All rights reserved 5
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5.3.2 Video monitor

A video monitor is needed for examining the quality of the recorded videos. Ideally, such a monitor
should be positioned such that the experimenter is able to observe the recorded data periodically during

an exper

imental condition.

5.3.3 Microphones

Microphones can be readily interfaced into the video data-capture system and audio recordings can be
made. This option should be considered for capturing any verbal protocols from the experimenter or

subject. 4

5.3.4 H

Auditory event markers may also be recorded to facilitate cueing during data reduction.

vent markers

After deflining experimental conditions, tasks, subtasks and sub-subtasks event markersshould be use

to mark
will facil

5.3.5 K

When us
head-tra

tate data reduction after the experiment.

fead tracker

ing head-mounted eye-tracking systems, they can be supplemented by adding technology fi
rking to transform the x- and y-coordinates from the scene camera coordinate system to a c3

coordinate system.

54 In

Although
applied.

The inst
the road

These cr

6 Dat

6.1 Ge

Reducing
assumpt
practical
Data red

6.2 Sa

stallation

the specific conditions of an experiment will varythe following general principles should k

lled data collection system and employed\procedures should not obscure the driver’s view
vay or any in-vehicle equipment, and should not cause the driver any unnecessary distractio

teria also apply to any experimenters who may be present within the test vehicle.

n reduction

neral

y experimental records of visual behaviour into metrics of visual demand requires that sever
ons be made.<Guidance on the suggested steps to be performed in data analysis following

liction camBe done manually or can be partially or fully automated.

mple‘interval

hese task intervals during the experiment in the recorded data. Clearly markéd task intervals

TICS evaludtion are given in the following (Quality and artefact issues are given in Annex A).

d

hr

e

Of

=]

hl

Two regi

mes may be adopted 1n the reduction of visual behaviour records:

— reduction of the entire experimental session, for all identified areas of interest of the visual scene;

— reduction of the forward view and areas of interest relevant for the study (e.g. TICS display).

For manual reduction, the data analyst should be trained to carry out the following steps:

a) Advance the record of visual behaviour to the start of a sample interval (experimental condition,

task

or subtask) of interest.

b) Examine the first frame of the information on gaze direction to determine the glance location, then
record this as the area of interest applicable and the starting time for that glance.

© ISO 2014 - All rights reserved
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c) Advance the record of visual behaviour frame-by-frame until the driver’s eyes start to move to
another specified area of interest. When this occurs, record the glance duration for the previous
area of interest, record the new area of interest and the time code for that frame.

d) Repeatthe previous steps frame-by-frame until the sample interval has been fully reduced.

An example of a reduction record is given in Table 1.

Table 1 — Example reduction record — glance durations are in seconds

Clocktime |Driver mirror | Rightregion | Leftregion Into car Notes
54:51:31 0,6
54:52:44 0,5
54:56:22 0,8
etc. 1,5 L.0oKsS at the instrpiments.

6({3 Summary data
Dpta that summarizes the trial, encompassing the information asCgiven in Tables 2 to 5, should be
re¢ported.
Table 2 — Subject summaryinformation

Parameter Information required
Age Range, mean and standard deviation
(ender Number of each gender
[istance (kilometres or miles/
ygar Range and meéan

during the previous five years)

Years of driving

Range; mean and standard deviation (if absolute values are report

ed)

Vlisual legal compliance

Statement that all subjects comply with relevant legal requirement
minimum driving visual ability

s for

<

isual ability

Definition of range of subjects visual ability relevant to the experiry
design

hental

Hxclusion criterion

Description and frequency of exclusions

Table 3 — Experimental design summary information

Parameter

Information required

Hxperiniental conditions

Number and description

Duration of condition

Range, mean and standard deviation

1 1 1]
I TUTpPTIUCIIU VATl IdUICS

A 1 11 . .
INUIIIUCT a0 UTSLTTPLIUIT

Dependent variables

Number and description

Vehicle environment

Public road, test track or simulator

Type of roadway

Arterials, Collectors, Locals (see FHWA functional classification system

Traffic density

Use Level of Service (A-F)

Exclusion criterion

Description and frequency of exclusions

© IS0 2014 - All rights reserved
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Table 4 — TICS and control condition summary information

Parameter Information required
System Description of system including functions, controls and displays
Tasks Number and description
Subtasks per task Number and description

Task, subtask and sub-subtask  |Frequency (number of tasks and subtasks and subsubtasks/per time unit)

pacing and description
Subject egpertence of TICS Categorization of eXperience
Exclusion criterion Description and frequency of exclusions
Table 5 — Visual data classification summary information
Parameter Information required
Number ¢f regions Number and boundaries (forward view, driver mirror,etc.)
Calibratipn of areas of interest Statement that all subjects instructed to fixate on eachareas of interest

with respect to driver’s glances | prior to experimental condition, including relevantjsubject instructions

Start of elxperimental conditions,

Time (and definition of environmental cue ifany)

tasks and subtasks
Stop of experimental conditions, Time (and definition of environmentalcuie if any)
tasks and subtasks
Basic unilt of observation for data . .
. :llt Data recording resolution
reductio
Exclusiml criterion Description and frequency«of exclusions
7 Datp analysis and presentation
7.1 General
Likely glance areas of interest may fall into four high level categories which can be further subdividgd
if necesspry:
a) Road scene ahead;
b) Othdr traffic related areas of interest (left road scene, right road scene, left side mirror, right side

miry

c) Displlays and Control devices of interest;

NOT

or, inside rear«view mirror, speedometer);

mirr

. Special care is required when using transparently overlapping areas of interest such as Heafl-

Up D[i)splay and symbols superimposed on the inside rear view mirror, the left side mirror or the right siTe

r<{e.g. warning symbols of a lane departure warning system).

d) Other non-traffic related areas of interest (e.g. billboards, sky, and so on).

The fundamental glance metrics that should be considered for visual demand assessment (as defined
in ISO 15007-1) shall be calculated in relation to the above listed key areas of interest. From these, a
number of derived metrics of visual behaviour have been defined and interpreted from the standpoint

of visual

NOTE

demand.

To gather valid results, one has to care about Quality of Eye-Tracking Data and potential Artefacts in

the recorded data. For more information about these issues see A.1 and A.2.

© ISO 2014 - All rights reserved
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7.2 Interpretation of findings from analyses of glance metrics

Example interpretations of some of the commonly applied glance metrics follow.

7.2.1 number ofglances: The number of glancesis an indicator for how often a subjectlooks ata certain
area of interest (AOI). A high number of glances to an area of interest may indicate a high importance of
the area of interest or may indicate visual intensity of the display, such that multiple glances are needed
to extract information.

7[2-2—total glamce time: Totat glance tme associated Wit an area of Interest (e.g- In-vehicie device)
ptrovides a measure of the visual demand posed by that location. As visual demand increases,. total glance
time should increase.

7|2.3 mean glance duration: The mean glance duration describes how long a subject has to|look at a
cértain area of interest (e.g. a TICS display) to perceive information from it. Shorteriean glance qurations
are an indicator that information can be perceived fast from an AOI and longer’mean glance durations
dicate the opposite.

e
—

2.4 glance rate: The glance rate is an indicator for how often a‘subject looks at a certaln AOL A
gh glance rate to an area of interest may indicate a high importance of the area of interest, [or visual
ifftensity /information density at that area of interest.

e

This measure hasalsobeenrelated to eventdetection. Reseaich hasindicated thatthe largestde¢rements
11 event detection tend to occur when glance rate is veryhigh (the eyes are moving a lot, in othé¢r words,
nfaking many transitions). During transitions, visionis' suppressed - and perhaps the contfinuity of
situation awareness is also disrupted as the number of glances increases (and, hence, the niimber of
tansitions increases). This is the only glance metric that correlates significantly with event detection,
besides task-related glance metrics (percent-and durations for glances to task) (see Refergnce [1]).
Tpgether, these metrics account for between66 % and 82 % of the variance in specific aspe¢ts of on-
r¢ad event detection. It may be important,to include this metric for distraction assessment whenever
there are conditions that could lead to.high levels of scanning (such as with some types of visual-manual
tdsks), or very low levels of scanning {which are sometimes associated with states of cognitivelload).

—

7|2.5 percent Time on AOI:The percent time on AOI describes the visual demand of an area off interest
(dspecially when operating aTICS). A high percent time on AOI combined with along mean glance|duration
while operating a TICS mayjindicate that the task’s design does not allow it to be visually interrupted and
r¢sumed easily withoutloss of information. Design improvements to this aspect of the task mdy reduce
itp visual demand.

NPTE The aboye mentioned glance metrics should be interpreted in conjunction for the TICS evalyation and
notisolated from each other, because this may lead to wrong conclusions (see 7.3 Interpretation of multiple glance
metrics).

7]2.6\_‘maximum glance duration: Long maximum glance durations to a TICS display while gperating
itfmay be a sign for high visual and mental demand caused by the TICS. This may be due to humdgn factors
problems such as unexpected or delayed reaction from the TICS.

7.2.7 glance location probability: glance location probability on a given area of interest reflects the
relative visual demand associated with that area of interest. Across a mutually exclusive and exhaustive
set of areas of interest, fixation probabilities capture where the eyes were fixated throughout a sample
interval. Given such a distribution, visual demand assessment might statistically compare two such
distributions (under two experimental conditions or tasks).

EXAMPLE If device use were to induce a relative decrease in the fixation probabilities associated with the

driving scene, such as road scene or rear-view mirrors, this would be considered indicative of the visual demand
associated with the device.

© ISO 2014 - All rights reserved 9
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7.2.8 link value probability: Link value probabilities represent the relative number of transitions
between one AOI and another and thus the strength of their relationship. The greater the link value
probability, the stronger the need to time share attention between the two locations. In visual demand
assessment, the link value probabilities may be analysed to assess how visual attention has been affected
by TICS use or the driving conditions.

7.2.9 total eyes off road time (TEORT) and percentage of eyes off road time (PEORT): Increasing
TEORT and PEORT indicate that the subject may be distracted by TICS. It can also be a sign for low primary
task workload which may have the effect that the driver starts operating TICS in the car (which can in turn

- 1 ToAaADT 1 DCADTY
also leadrtoincreasedtEORTand TCORT]J:

7.2.10 percentage of transition times: A transition time is roughly a linear function of the distance from
one arealof interest to another. During the transition time, there is relatively little new visual ififormatiqn
acquired|by the driver. Thus increased transition times reflect reduced availability for driverinformatiop-
gathering.

D

7.3 Inferpretation of multiple glance metrics

When drpwing conclusions about visual behaviour and driver workload, user's should examine multip|e
visual metrics.

EXAMPLE 1  Glance frequency and mean glance duration may be traded off within a fixed sample interval. Thpt
is, very ldng glance durations (indicative of high workload demand) may be associated with fewer rather thgn
more glarjces. Thus it is important to consider the two measures togethép, especially if the sample interval is fix¢d
rather than allowed to reflect task completion time.

EXAMPLE 2  When comparing the speed gauge in a head up display (HUD) with a conventional speedometer |n
the instrymental cluster one may find that subjects have a higher humber of glances and a higher glance frequen¢y
to the spefed gauge in the HUD than to the speedometer in theinstrumental cluster. When only taking into accoupt
those tw@ metrics this might lead to the conclusion that’the HUD is more distracting. When also taking info
account that the mean glance duration to the HUD is shorter than to the instrumental cluster and that the totpl
glance tirpe to both areas of interest for the same ‘time interval is the same one will draw the conclusion thpt
subjects dontrol their speed more often with the-HUD without being more distracted which leads to an increage
in safety (see Reference [2]).

EXAMPLE 3  The HUD also offers an opportunity to highlight another example of where multiple metrics should
be examined. Because the HUD is typjeally located high in the field of view and closer to the driver’s line of sight
to the forpvard roadway, transitiongto-nearby areas of interest on the roadway are shorter - and the probabilify
of noticing events in nearby regions-(such as unexpected roadway events like pedestrians or braking vehicles)|is
increased, with response times toe-them facilitated (see Reference [3])

NOTE Another considefation in interpreting glance metrics for new technologies (such as HUDs) is that they
may have|a novelty effeCt, which often results in increasing the number of glances to the AOI containing the new
technology or display.sThis was the case for HUDs, and it was found that the novelty effect of increased glances
to the HUP declin€d across 4-days of use (1 session of use per day). Thus, it is important to disentangle ‘novelty
effects’ o glanceimetrics from effects that are more stable and representative of long-term use of a display onge
novelty has worn off.

Offering stamdardimterpretations s a Challenge because the COMtext Talr Tave a Strong etffect o their mearring.
For example short mean glance duration might indicate efficient uptake of information, but it might also indicate
the presence of many short, useless glances and consequently an inefficient uptake of the visual information

10 © ISO 2014 - All rights reserved
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(informative)

Supporting information for performing and analysing
experiments to determine driver visual behaviour

E

A

et

i

A1 Quality of Eye-Tracking Data

hsure the quality of eye-tracking data by performing the following checks:

1.1 Check of calibration

he calibration check makes ensure that the eye-tracking system has calculated the point o
rrectly after the calibration and that there is no drift in calibration during the experiment.

he required procedure is as follows:
At the beginning of each participant session a two-step clieck should be used:

— Use the calibration procedure provided by the eye<tracking system in use (e.g. matrix
16 dots)

— Once calibrated have participant glance.te¢éach area of interest important to the s
verify that each glance is properly displayed/calculated

- At the end of the experiment a single step-check should be used:

— Have participant glance to eachvarea of interest important to the study and verify t
glanceis still properly displayed/calculated. Ifitis not, itis a sign that there’sa driftin ca
that occurred. The experimenter needs to determine whether the shift is still acceptab

p evaluate whether too much.drift in calibration has occurred Table A.1 may be helpful:

Table A.6 — Criteria for calibration quality

Good Glance is inside AOI
Satisfactory Glance is near border of intended AOI and not in another AOI
Poor Glance is far from intended AOI and/or in adjacent AOI

the shift in calibration is poor there are two options:

Re-calibrate at the moment of drift;

' fixation

of 4,9 or

rfudy and

hat each

libration
le or not.

— Discard the data of the participant and replace with a new participant.

A.1.2 Validity and validation of data

Issues specific to the experimental work which may limit the validity of findings should be reported.
For example, distributions of visual scanning during day and night driving may be different. Criteria for
exclusion of data, such as non-relevant driver behaviour or non-relevant vehicle behaviour or equipment
malfunction, should be carefully defined and documented in the report of driver visual behaviour.

©

ISO 2014 - All rights reserved
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