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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 1SU, also take part In the work. 150U cCollaborates closely with the International Ele
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7 consists of the following parts, under the general title Road vehicles — Measurement of driver visual
behaviodr with respect to transport information and control syStems:
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Introduction

Vision provides the primary source of information available to a driver. Information is gathered by looking at objects
and events and this in turn affords control and navigation of the vehicle in the road traffic environment. Assessment
of a driver's visual behaviour provides a method of quantifying the driver’s visual allocation to the roadway or in-
vehicle information sources.
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3 Terms and definitions
For the purposes of this part of ISO 15007 the following terms and definitions apply.

3.1
accommodation
adjustment of the lens of the eye to bring about focusing of an image of an object upon the retina

3.2

adaptation
abiIity of the eye to del 1st ta r‘hqnging Iighf conditions

33
direction of gaze
target to whjich the eyes are directed

3.4
duration of diversion
period of glance duration(s) associated with directions of gaze away from one target to another target{during a
defined perfod of interest

See A4,
3.5
dwell time

sum of congecutive individual fixation and saccade times to a targetin’a single glance
See A3.

3.6
fixation
alignment df the eyes so that the image of the fixated target falls on the fovea for a given time period

3.7
glance durption
time from the moment at which the difeetion of gaze moves towards a target (e.g., the interior mirrgr) to the
moment it moves away from it

See A.2.

3.8
glance frequency
number of glances to-a\target within a pre-defined time period, or during a pre-defined task, where each glance is
separated hjy at least.one glance to a different target

3.9
glance locationprobability
probability that the eyes are fixated at a given target (location) during a sample interval

NOTE This would be defined as the number of glances to target A divided by the number of glances to all targets in the
sample.

3.10
link value probability
probability of a glance transition between two different locations

NOTE Operationally, the link value probability between, e.g. target locations A and B, is defined as the number of glance
transitions from A to B plus the number of glance transitions from B to A; this sum is divided by the total number of glance
transitions between all pairs of locations in the sample interval.

2 © 1SO 2002 - All rights reserved


https://standardsiso.com/api/?name=63c3d8661b829e198bff55a259a181dd

ISO 15007-1:2002(E)

3.1
saccade
brief movement of the eyes between fixations

3.12
sample interval
reference time period that constitutes a sample of interest (e.g. an in-vehicle task) in the data

NOTE Usually, this will be the time associated with a reference event.

3.13

scan duration
time intefval consisting of two or more glances that are linked in a consecutive set of fixations_to\targets in the
visual scgne

3.14
target
pre-deteqmined area within the visual scene, e.g., a rear-view mirror

3.15
transitio
change in eye fixation location from one defined target location to a differentdocation

3.16
transition time
duration petween the end of the last fixation on a target and the start of the first fixation on another targg

—

3.17
visual angle

angle subtended at the eye by a viewed object or separation between viewed objects
3.18
visual d¢mand

degree of visual activity required to extract infermation from an object to perform a specific task
See A1.
3.19

visual display
device uged to present visual-information

4 Data collection-and analysis
4.1 Gdidance_onthe collection and analysis of driver visual behaviour data is provided in ISO 15007-2.

4.2 Further'guidance on the categorization and interpretation of experimental data is given in annex A.

4.3 For statistical interpretation of data, ISO 2854 and ISO 13245 should be taken into account.

5 Data presentation

5.1 To enable consistent recording of comparable data on TICS evaluation, common summary information shall
be reported. Results from evaluation trials shall include the following parameters per sample interval for each
target, experimental condition, subject and a summary for all subjects.

a) (glance frequency (mean, standard deviation and total frequency);

b) glance duration (mean, standard deviation and total duration);

© ISO 2002 - All rights reserved 3
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c) percentage time (mean, standard deviation and total percentage time);

d) measurement type.

5.2 Where possible, results from evaluation trials shall also include the following measurements for each target,
experimental condition, subject and a summary for all subjects:

a) range;

b) 10th and 90th percentiles;

c) percen

5.3 Any
reactions, s

age of extended duration glances (e.g., glances over 2 seconds).

hall be defined and reported to ensure a consistent interpretation of results.

pxclusion of data recorded from a trial, such as static vehicle occurrences or uncontrolled subject
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Annex A
(informative)

Supporting information for the interpretation of driver visual behaviour

A.1 Visual behaviour in the vehicle

This is ; acting that
informatipn from the surrounding visual environment (e.g., the duration and/or frequency of glancesrequired).

Various parameters may be calculated from the distribution of the driver's eye movements around the specified
targets the visual scene. The visual demand associated with specific targets may be inferred from [the various
parametgrs that can be calculated from this data.

Driver vigual behaviour typically consists of a series of fixations and saccades within a pre-determined target
followed py a transition to another target, see Figure A.1.
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A = Road’'scene ahead
B = latérior mirror
C.="TICS display
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E = Driver side mirror

F = Driver side window

G = Passenger side mirror
H = Passenger side window
——= Transition time

& = Dwell time

——= Saccade

e = Fixation

NOTE This figure applies to left-hand drive vehicles.

Figure A.1 — Pre-defined targets and an illustration of example driver fixation
and saccadic movements within a target (C)
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A.2 Glan

ce duration

A single glance duration may also be simply referred to as a glance. It should be noted that glance duration
includes the transition time to a target and the dwell time on that target. There may also be some accommodation
of the eyes during the transition time, see Figure A.2.

Glance duration = Transition time + Dwell time

Glance duration
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See\Figure A.3
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gure A.2 — Chronological relationship of driver visual allocation between target regions
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A.3 Dwell time

This is measured as the time period from when a driver first fixates on a target until the eyes shift to a different
target. See Figure A.3.

Dwell time =F1+S1+F2+S2+ ... Fn+ Sn

where:
F = fixation
$ = saccade
Transition Transition

N /

Target region

F1 S1 F2 S2 F3 Sn Fn

Dwell time

Time

Figure|A.3 — Chronological relationship between fixations and saccades during dwell time to gne target
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