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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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

A wide range of information and communication devices and advanced driver assistance systems are
being introduced into motor vehicles. These include navigation aids, emergency messaging systems and
wireless communication including email and internet access, which are all accessible to the driver of
a motor vehicle. Many of these features have associated visual information that can potentially both
inform and distract. To help ensure that the use of such devices and features that are meant to be
used by the driver while driving do not result in excessive visual demand, a consistent, verifiable and
repeatable method to determine the visual demand imposed by such in-vehicle systems is needed.

Deve 3 rather 5 v action from
using a particular driver interface is difficult. However, it can be reasonably stated thdt\if drivers are
not lpoking at the road (e.g. looking inside the vehicle to operate a control or read a@displqy), then the
probpbility of a crash is increasedl[5].

This|document is not intended to preclude direct measurement of eye glancés as a meth
visual demand. Direct measurement of eye glances is always desirable. However, direct me
of eyes-off-the-road times, i.e. glance time measurements, are typically difficult and v
meagure. The occlusion method estimates visual demand, including ‘résumability, of a
means for intermittent viewing of the in-vehicle system. Evaluatien by occlusion identifies driver
interffaces that are likely to take the driver’s eyes away from thé road for excessively lonjg durations.
Additional data collected without occlusion can be combined with occlusion data to calculate R, a
meagure believed to identify whether or not tasks can be easily resumed after the driver interrupts the
task fo look back at the road. This procedure does not require extensive resources and can pe applied if
a furlctioning prototype of the driver interface exists.

© IS0 2017 - All rights reserved v
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Road vehicles — Ergonomic aspects of transport
information and control systems — Occlusion method to
assess visual demand due to the use of in-vehicle systems

1 Scope

This|document provides a procedure for measuring visual demand due to the use of viSu
manfial interfaces accessible to the driver while the vehicle is in motion. It applies~to bpth original
equipment manufacturer (OEM) and after-market in-vehicle systems. It applies to both permanently
instqlled and portable systems. It applies to any means of visual occlusion and is\not deperjdent on one
specific physical implementation.
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3.1
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3.2

ormative references

e are no normative references in this document.

Terms and definitions

he purposes of this document, the following terms@and definitions apply.

EC Electropedia: available at http://www:electropedia.org/

SO Online browsing platform: availableat http://www.iso.org/obp

b1 accessible
face controls necessary to-Complete the task (3.11) that are within the reach of the bu
he interface display is visible with a head movement, and the system is operable by th

1 to entry: See IS0 3958[1] for the driver reach of the restrained driver, and SAE J1050[3]
ment.

P to entry: Thexdriver interface includes the visual display and any relevant controls.

PLE Aynomadic or portable device such as a PDA outside of the reach of a restrained
dered driver accessible if within the reach envelope of a buckled driver.

a ezt o
T aurationr

al or visual-

nd IEC maintain terminological databases for.us€ in standardization at the following 4ddresses:

ckled driver
b driver

for the head

driver is still

glan

time from the moment at which the direction of gaze moves towards a target (e.g. the interface display)
to the moment it moves away from the target

Note 1 to entry: This includes the transition time to that target as shown in Figure 1, simplified from

ISO1

Note

© ISO

5007-1:2014, Figure A.2[2].

2 to entry: A single glance duration may also be referred to as a glance.
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time
target B
target A
target C
Glance d
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Figure

3.3

goal
system end
vehicle syst

EXAMPLE
guidance.

3.4

integrated
two or mor
motor vehic

EXAMPLE 1
manual input

EXAMPLE 2
made or rece

3.5

(e.g. the interior mirror)
[e.g. the roadway)

[e.g. in-vehicle display)
Liration.

| — Chronological relationship of driver visual allocation between target region

state sought by the driver and which is meaningful in the context of a driver’s use of g
bm

Obtaining guidance to a particular destihation, magnifying a map display, or cancelling

System
e in-vehicle devices which provide information to, or receive output from, the drivel
e whose input and/or output have been combined or harmonized

An in-vehicle entertainment system and route guidance system which use the same visugd
portals and visual and auditory output portals.

An in-vehicle‘entertainment system whose auditory output mutes when a mobile phone
ved.

occlusion interval

time during

which the driver interface is not visible when using an occlusion procedure

nin-

route

of a

I and

all is

3.6
outlier
observation

3.7

that lies outside the overall pattern of the sample data distributionlé]

portable system
device, which provides information to, or receives output from the driver of a motor vehicle, that can be
used within the vehicle without installation or can be rapidly and easily installed in and removed from

a vehicle

© ISO 2017 - All rights reserved
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3.8
resumability
ease with which a dialogue can be continued after it is interrupted

Note 1 to entry: A dialogue is considered resumable if task performance continues without a significant
degradation after an interruption.

3.9

resumability ratio

R

ratio of the duration of the total shutter open time (TSOT) to the total task time unoccluded (TTTynoccl),

i SOT/TTT.. N
i.e. TSOLA T Tomorct

3.10
system response delay
SRD
interfval during which the driver has to wait for an interface to respondor update [in order to
contlnue a task

EXANPLE Waiting for an off-board computer to be queried or waiting fora-ydice message to bg generated.

3.11
task
process of achieving a specific and measurable goal using a prescribed method

Note |l to entry: Ultimately, it is for the users of this documenfyto determine tasks that are meaningful in the
contgxt of a driver’s use of a system.

EXANPLE1 Obtaining guidance by entering a street address using the scrolling list method, coftinuing until
route guidance is initiated (visual-manual task).

EXANPLE 2  Determining where to turn based-on a turn-by-turn guidance screen (visual task).

3.12
tota] shutter open time
TSOT
total[time that vision is not occluded when using an occlusion procedure (3.19)

Note [L to entry: TSOT is the sum.of vision intervals (3.17) required for the task (3.11) of interest.

3.13
tota] task time occluded
TTTqccl

total| time to complete the task (3.11) of interest, including both unoccluded and occludg¢d intervals,
while using a'visual occlusion procedure (3.19)

3.14
total task time unoccluded

I'TTunoccl
total time required to complete the task (3.11) of interest without using a visual occlusion procedure

(3.19) and without any concurrent task

3.15
trial
investigation of one participant undertaking one repetition of one task (3.11)

3.16
vehicle in motion
vehicle whose speed relative to its supporting surface is “nonzero”

Note 1 to entry: Practical limitations on existing vehicle sensors may cause small velocities (typically not more
than 5 km/h) to be registered as zero.

© IS0 2017 - All rights reserved 3
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vision interval
discrete time during which the driver interface is visible when using an occlusion procedure

Note 1 to entry: Vision interval is also the shutter open time (SOT).

3.18

visual demand
amount of visual activity required to extract information from an interface of an in-vehicle system to
perform a specific task (3.11)

with which i

3.19

. d d d d 0
formation extraction can be resumed following any interruption.

visual occlysion procedure

measureme
visual infori

4 Measu

4.1 Set-u

Intermitten
approximat
interface, 1g
occlusion cd

ht method involving periodic obstruction of the participant’s vision or the obscurati
mation under investigation

rement procedures

P

[ viewing of an interface can be provided by various. means. The occlusion procd
s the driver looking back and forth between the forward driving scene and an in-vd
oking at each for a brief period of time. In addition to the commonly used goggl
n be achieved using blanking of the visual display or a shutter in front of the intef

Display bla
with the ti

king can be done by electronically turning;the visual display on and off in accord
ing in 4.2. A shutter shall be opaque duking the occlusion interval. This could be

electronically with a variable transmittance lens, siich as that used in the occlusion goggles, or it
be done usipg a system of one or more mechanjeal shutters. In the latter case, the shutters shoul

interfere wi
switching p
occur in less
view) used 3

During the

of the conty
available). Tl
manual cont

The system
in a design ¥
and control
and occlusid

th operation of the manual controls: Whether using electronic or mechanical means
Focess and restoration of the active screen display at the end of an occlusion interval

than 20 ms. Early studies involving occlusion in the primary driving task (forward fig
| head mounted mechanicalishutter(17Z].

cclusion interval, neither the interface displays nor controls shall be visible, but oper
ols shall be permitted (though most input to the interface might occur when visi
his protocol simulates drivers looking at the road but continuing to enter information
rol.

under investigation shall be operational and fitted to a vehicle, simulator buck, or mo
which duplicates the intended location of the interface in the vehicle (i.e. the viewing

placement relationships shall be maintained). The ocular illumination levels in the v
rntervals should be comparable so that dark/light adaptation of the participants’ ey

bn of

dure
hicle
es(8],
face.
ance
done
rould
i not
, the
shall
bld of

htion
bn is
via a

rk-up
ingle
ision
res is

not necessa

y during the procedure.

The instruction shall be standardized and be presented either orally or in writing. The display and
controls of the interface should be visible during instruction. An instruction may be repeated at the
request of the participant.

Written instructions should not be visible to the participants during task performance or they should
be visible to the participants during the whole task performance, i.e. also during occluded intervals.
The latter holds only if the screen is blanked or hidden during the occlusion intervals.

4.2 Vision and occlusion intervals

The vision interval shall be 1,5 s and the occlusion interval shall be 1,5 s. These intervals are consistent
with the occlusion literature (see References [4], [9] to [13]).

4 © IS0 2017 - All rights reserved
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Periods of vision and occlusion shall automatically occur without interruption until the task is
completed or the trial is terminated (see 4.4). Thus the pacing of the occlusion intervals is controlled by
the system, rather than the participant.

4.3 Task timing
The total shutter open time (TSOT) shall be defined as follows:
— Start: Timing starts with the beginning of the first vision interval;

— End: Timing ends when the instructed task has been completed and the participant says he or she
is~“dome™;

— Duration: Tasks are timed from start to end without interruption, including errorsand|subtracting
cclusion intervals. Individual system response delays greater than 1,5 s are accounted for by the
rocedure in Annex A. If the task is completed during a vision interval, then enly thaf part of the

yision interval that was used for the task should be included in the TSOT.

As an alternative, TSOT may be approximated by the number of vision dntervals needed [to complete
the task multiplied by the 1,5 second vision interval. Another.approximation is provided by
(TTTocel/3,0) x 1,5. Individual system response delays greater than 1,5 s are accountegl for by the
procgdure in Annex A.

Timing starts
Task starts
vision @nd

occlusion intervals
Task completes
and timing
finishes

TasKeentinues
duringsuccessive

<

Visible \ﬁ)\v
Q\o
G
V\i&\l Occlusion
Grme val interval

t) Total task time occluded (TTT.q)

(
<

isible Visible

Figure'2 — Measurement of total task time in occluded conditions

The total tasktime unoccluded (TTTynoccl) shall be determined as follows:

— $tart:timing starts at the end of the task instruction;

dys he or she

— Duration: tasks are timed from start to end without interruption, including errors. Individual
system response delays that are greater than 1,5 s are accounted for by the procedure in Annex A.

The total task time in occluded conditions (TTToccl) shall be determined as follows (see Figure 2):
— Start: timing starts with the beginning of the first vision interval;

— End: timing ends when the instructed task has been completed and the participant says he or she
is “done”;

— Duration: tasks are timed from start to end without interruption, including errors. Individual
system response delays that are greater than 1,5 s are accounted for by the procedure in Annex A.

© IS0 2017 - All rights reserved 5
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4.4 Exclusion of trials

There may be occasions when a participant refuses to complete a trial, when a participant says he or
she is done with a trial but they are not, when the experimenter judges that the participant cannot
successfully complete a trial in spite of multiple efforts, and/or when there is a trial where the TTToccl
is more than four times the average TTTuynoccl for all the trials completed by that participant[15]. In such
instances, the result should be documented and that trial should be then excluded from the analysis.
The participant should make a reasonable number of attempts to successfully complete five trials. If the
majority of participants fail to complete five trials, then the interface design should be reviewed. The
experimenter may restate the task if necessary.

5 Assessing visual demand

5.1 Selectkion of tasks

This docum| asks

with durati

ent applies to any means of visual occlusion, but this method is not appropriate for
n less than approximately 5 s TTTynoccl-

NOTE The occlusion procedure described in this document does not apply “to“tasks shorter than 5 s,

because ther
inadequate.

EXAMPLE 1
EXAMPLE 2

Once the ta
that task th
destination
Some of the

5.2 Parti

Consistent
in the evald

enough samjpple that the evaluation procedure can be applied with reasonable effort, time and exp

yet, it is lar
participantl

The particip
etc.) whose
of the gener
the system
of the parti

e are not enough shutter open and closed periods. In this case, the resolution of the methodol

Pressing a button to turn the audio system on or off.
Glancing at collision warning system/warning icon.

5k to be evaluated has been identified, the user’should develop a number of exampl
it are broadly the same, but ideally not identical. For example, for the task “Route guid
entry by postcode”, there shall be a number~of possibilities, e.g. RG40 3GA and GU21
be are used for practice trials and the others for the test trials.

Cipants

vith conventional human facters practice, at least 10 participants should be inv
ation of each human magchiite interface (HMI) configuration. Ten participants is a {

oe enough to provide a-meaningful statistical assessment when there are five trial
L5],

ants shall be licensed drivers for the class of vehicle being studied (e.g. automobile, t
knowledge.and familiarity with the specific driver interface under investigation is ty
al driving\population. Persons who have specific technical knowledge or familiarity
being sstudied shall not be included as test participants. Other relevant character
Cipahts should be recorded (e.g. gender, age and driving experience). At least 20 % d

gy is

es of
ance
6AG.

lved
mall
bnse;
5 per

ruck,
pical
with
stics
f the

participants

should be over 50 years of age.

5.3 Training

Before the first training session, each participant should be familiarized with the occlusion procedure
using a similar visual-manual task. Prior to conducting the test trials, as per 5.4, for each task, the
participant should be given a clear explanation of the system operation and the task of interest. Each
participant should have at least two and up to five practice trials for each task being investigated. Fewer
than five practice trials can be used if the participant is judged to be adequately prepared for the task.
Participants shall be told that they may operate the controls during an occluded period. The participant
should be required to successfully complete a task without intervention from the experimenter and to
verbally acknowledge that he or she is “comfortable with the task”. Note that the participant should be
trained on a given task just before administering the test trials for that task. The participant should not

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=68b41bc4fb88f0bda0e28bd9f1a5e2b6

IS0 16673:2017(E)

be trained on all tasks prior to the test trial for a given task. The number of practice trials should be
recorded for each participant and task.

At least two of these practice trials should use the occlusion procedure.

Any data to be viewed or entered for the specific tasks in practice trials should be different from that in
test trials but equivalent in difficulty. The aim should be for each practice task to be properly completed
using the designated method; the experimenter should aim to ensure the appropriate completion of
the task by providing coaching or assistance if the participant is having problems with the task. If
participants cannot successfully complete the practice task at least once in five trials, then the interface
design and training protocol should be reviewed.

The
com

5.4

Aftel
shou
is pe
recoj

For 4
entel
that
inter]

5.5

The
TSOT

To c4
in Fij

Meas
expe
effec

;

articipant shall be instructed to say “done” at the moment he or she believes tha
eted.

Test trials

training, each participant should be tested individually. As each trial is'eompleted, thg
Id be given the next trial. Coaching should not be provided during test trials but feedba
'mitted when a trial is completed. “Successful” or “not successful’completion of the {
‘ded for each trial.

ach task, each participant shall be asked to complete fivedrials. The specific data to
ed for each of the five test trials should be unique but representative of the level of ¢
Fask. If there are two or fewer successful trials out of five for two or more participantg
face design should be reviewed.

Experimental plan

bxperimental plan will depend on whether the user is calculating only the TSOT me
'and R metrics. These metrics are described in 5.6.

Iculate only TSOT, there is no needto conduct unoccluded (static) test trials. The test p
bure 3 a).

urement of R requires & comparison of occluded and unoccluded (static) measut
rimental plan to accomplish such a comparison should be designed to avoid carry-ove
ts between the conditions [see Figure 3 b)]. The plan should also ensure that ins

participants are identicaland that tasks are of equivalent difficulty (see Reference [7] for a|

the task is

participant
ck on errors
ask shall be

e viewed or
lifficulty for
, the task or

tric, or both

an is shown

ements. An
[ or training
tructions to

In example).
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Training task /
2 to 5 trials

Occlusion task /

a) When calculating TSOT only, static (unoccluded) condition is not needed

Group I

5.6 Calcu

5.6.1 Gen

Ehe AR Foeedl /]
TTammgTtasK—y

2 to 5 trials

Oaal i PR, B )
TteraSsTomrtasKy;

5 trials

Cror:o ol [
JtatrctasKy

5 trials

Group Il

Training task /
2 to 5 trials

Static task /
5 trials

Occlusion task /
5 trials

b) When calculating R, balancing occluded and unoccluded (static)

conditions using two groups of participants

Figure 3 — Test plan for each task

lation of visual demand metrics

eral

Testing with visual occlusion encourages the desigit of the driver-vehicle interface dialogues thaf can
d in a few, brief glances by identifying those dialogues that require more sustained vjisual

be completd
attention. T

5.6.2 (Cald
The TSOT v4
If one of the

NOTE
of an outlier
error in meag

The mean

he methods for calculating TSOT{and R are described in this document.

ulating TSOT

lue shall be recorded-foreach trial for a given task as described in 4.3.

TSOT values is an‘outlier, it should be removed from the data.

An outlier is an©hsérvation that lies outside the overall pattern of a distribution. Usually the prepence

ndicates soine sort of problem. This can be a case which does not fit the model under study [or an

urement.

alu€ of TSOT for each participant shall then be calculated. If nj is the number of upable

(successful)

trials completed by participantj and k is the trial number, then the mean value of TSO[l; for

participant jis given by the sum of the individual usable TSOT values from that participantj divided by

n;, as shown in Formula (1):

n .
R J
TSOT =LZT50T]-,<

nj =1

€y
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The number of trial values for each participant may not be the same (e.g. because a different number of

successful trials were completed or an outlier has been removed). This leads to N values of TSOT, one
for each participant, as shown in Table 1. The overall mean value of TSOT is shown in Formula (2):

N
—_— 1 —_—
TSOT =-—Y" TSOT ; 2
N&g T 2)

Table 1 — Calculation of the TSOT value for a given task from participant trial data

Participant | Trial1 | Trial 2 Trial k Trial n Mean
1 e
: - = = = = = |
J — — —  TS0Tj  — - TSOT j
v - - = = =, 00— | Tsor

For 4 given task with N participants, four summary statisticshall be reported for the TSOT metric:

a) 1mean of the N values of TSOT j [see Formula (2)];

b) gtandard deviation of the N values of TSOT ; [see Formula (3)];

N__ , N__
N TSOT ;" - (D TS0T ;)

j=1 j=1
57: 3
TSOT N(N-1) (3)

c) 1median of the N values of TSOT ;;

d) §5th percentile valuecof the cumulative distribution function of the N values of TSOT ;.

The 85th percentile valu€'is estimated by plotting the set of values (on the y-axis) in order of magnitude
using a linear scale{(o1 the x-axis). The 85th percentile value is that value on the y-axis cofresponding
to a point at 85 %of the range on the x-axis.

It is for theaisers of this document to determine the exact value of TSOT to be used as a criterion when
evaluatinga-given interface.

5.6.3—€Calculating R

A second purpose of testing with visual occlusion is to encourage driver-vehicle interface interactions
that can be easily resumed after interruption (e.g. to attend to the primary driving task)[16][17]. The
resumability ratio, R, shall be calculated as follows.

To obtain the R ratio, users shall first calculate the total task time unoccluded (TTTynoccl) for each
participant.

If one of the TTTynoccl Values is an outlier, it should be removed from the data.
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The mean value of TTTynoccl for each participant is then calculated. If nj is the number of usable trials
completed by participant j, then the mean value of TTTynoccl for participant j is given by the sum of the
individual TSOT values from that participantj divided by nj, as shown in Formula (4):

n.

e 1 J

TTTypoca ji= n_ 2 TTTynocd j.k (4)
J k=1

Note that the number of trial values for each participant may not be the same (e.g. because a different
number of trials were successfully completed or an outlier has been removed). This yields N values of
TTTunoccl, one for each participant, as in Table 1.

For a given fask, the ratio, R;,can then be calculated for each participant, as shown in Formula (\5):

n

— J, TSOT;
R;= 1 2 _ Uik (5)
n; k=1 TTTUnocclj,k
The R valueffor a given task is the mean R value for all participants, as shown in Fermula (6):
N
— 1 L —
R= ) R; (6)
jAt

If either ong of the TSOT or TTTuynoccl Values is an outlier, it should e removed from the data anf the
R value shotild not be calculated for that trial. Note that the number of trial values for a given tagk for
each particilt)ant may not be the same (e.g. because a different,number of trials were completed pr an
outlier has heen removed). The result is N values of R, one fox(each participant.

For each tasl, the following four summary statistics should be reported for the R metric:
a) mean of the N values of R_] [see Formula (5]];
b) standand deviation of the N values of R_j;

NOTE Because the mean Rj is caleulated for each participant, the data set per task is reduced frqm nj
to N. When the standard deviatign jef this reduced data set is calculated, the intra-subject variability is
removed (only the inter-subject-wariability remains).

c¢) median|of the N values af R_j;

d) 85th percentile valué.of the cumulative distribution function of the N values of R_]

5.6.4 Intgrpretation of results

There are twoXOptions for applying the metrics TSOT and R:

a) the user may calculate only TSOT, or
b) the user may calculate both TSOT and R.

The mean and standard deviation are common summary statistics but have limitations when the
data are skewed. Alternatively, the 85th percentile value emphasizes the tail of the distribution and
represents a reasonable worst case value for the parameters.

NOTE This document gives no guidance regarding specific criterion values for TSOT or R. It is up to users

to establish their own criteria. Further, if both TSOT and R are calculated, this document provides no guidance
regarding how the user should apply both TSOT and R.
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Annex A
(informative)

System response delay

General

noccl, TTToccl and TSOT measurements can be influenced by the presence of a syst|

lag in system response after an input by the participant. Thus, in terms of task timing (se
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meters may not be correct when the participant is “idle” for part of the time, waiting foy
h has notified the participant that it is performing some calculation or consulting a (
1) database.

h a system delay occurs while driving, the driver shall recognize that\the system is busy
trieving information, and that no further dialogue is possible. Ifithe system delay is
a few seconds) the driver will look back to the road and may engage in a number of “ch
ke in-vehicle display to confirm the status of the system. Siriee several shutter open p
' between the onset and conclusion of the system response delay (SRD), TSOT is

mes its function and informs the driver, the driver shall recognize that the system delq
hat the task can now be continued.

ind. It is not known, for example, to what extent visual demand varies with the length
L known to what extent drivers use the SRD periods to look at the road (vs. glance at t
m). Furthermore, the mode and content of indicators used to inform drivers that an
rminated may have differing effects on visual demand and eye glance behaviour. Ind
active state that are visual in natlise may trigger glances to a display, while auditory ing
bome visual indicators may lead to very brief “check” glances, while others may lead
frequent looks. Visual indicators of an SRD-terminated state may lead to frequent lod
ory indicators of SRD-termination may allow the driver to look at the road until in
ayed on the screen after-the SRD has ended. Thus, empirical research is limited, on SR
PD-state indicatorsyand on the effects these have on visual demand.

the state of/knewledge on these issues, caution is advised in applying and inte
ation procedureés described in A.2. Users should understand that when an SRD is involy

em delay or
e 4.3), these
the system,
possibly off-

y calculating

long (more
bck-glances”
briods could
‘artificially”

ased relative to the actual total glance time (TGT) for thetask under study. Then, when the system

y is finished

uld be noted, however, that, to date, little reseaxch is available on the effects of SRD on diriver visual

of an SRD. It
he device or
[RD is active
cators of an
licators may
to longer or
ks, whereas
formation is
Ds as well as

preting the
red in a task,
easurement
an SRD and
information
edure in A.2

aly-measured

Recognizing the preceding caveats, users may apply the procedures given in A.2 to estimate TSOT when
a system response delay (SRD) occurs while the driver is performing a task. The impact of check-glances
to the display is assumed to be minimal in terms of their contribution to the driver’s visual demand, and
this factor is not considered further (although it could be revisited if experimental evidence becomes

avail
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A.2 Including system response delay (SRD) within occlusion protocol

This procedure shall apply to each trial when there is a system delay greater than 1,5 s that is clearly
indicated to the test participant. No correction shall be applied to individual system delays of less

than 1,5 s.

An SRD shall be clearly indicated to the participant if the following two criteria are met.

— The system provides an indication by visual or other means that an SRD is active.

— The system provides an indication by visual or other means that the SRD has terminated.

Generally,

a number off
period (see |

The SRD co
would not b
SRD occurs
start towar
occlusion in

Any SRD th
under the o
scene). An S.
to attend to

interval, andl a number of approaches‘are possible.

If the exper
the followin

a) SRDsta

the
SRII

lg protocol shalt-be’used:

SRD will begin during an open period (after the participant has made an input)).
duration can be assumed to be variable, depending on the request or information to be retrigved.

trials, there will be a mean SRD, but any particular SRD may finish during an opén-or c
Figure A.1).
Start End

Shutter
open=15s

Shutter
open=15s

Shutter
closed=1,5s

A

r

SRD=1,7s

Figure A.1 — Timing of SRD relative to vision and.occlusion intervals

1ld simply be subtracted from the total task time occluded and the TSOT. However
e correct because with fixed occlusion and viewing intervals, in general, only part g
during a vision interval and part during an’occlusion interval. The SRD is most likg

ferval than a vision interval.

it occurs during an occlusion interval will not affect the determination of visual der
cclusion protocol (because the participant is occluded, i.e. simulating looking at the
RD that occurs during the vision interval represents time that the participant does not
the in-vehicle device. Thus,the issue is to evaluate the part of SRD occurring during a vj

menter can determine with a precision of one interval when an SRD begins and ends,
't

participant needs all of the vision interval during which an SRD starts to realize tha
is7active. All of this vision interval is counted as interaction time;

Its
Over
osed

this
f the
ly to

s the end of a vision interval, and on average, the SRD is more likely to finish durigg an

nand
road
need
ision

then

t the

b) SRD end:

commence at the beginning of the next vision interval;

interaction time.

if the SRD finishes during an occlusion interval, then the participant’s interaction can re-

if the SRD finishes during a vision interval, then all of the vision interval is counted as

Under this protocol, the maximum error in any individual measurement will be one vision interval for
SRD start, and one vision interval for SRD end less the time taken for the participant to realize that an
SRD is active. On average, over a number of trials, this error is likely to be less than about one vision
interval. The error will always tend to overestimate the visual demand of a system with SRD (but this is
not unreasonable, as participants would prefer no perceptible delay).

12 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=68b41bc4fb88f0bda0e28bd9f1a5e2b6

IS0 16673:2017(E)

If the SRD is greater than 1,5 s, and is clearly indicated to the participant, the parameters TTTynocc] and
TTToccl and TSOT shall be replaced in the calculation of visual demand by the parameters NTTypocc and
NTToccl and NSOT where the new parameters are determined as follows:

Net task time occluded (NTToccl) NTToccl = TTToccl — SRD
Net shutter open time (NSOT) NSOT = TSOT - V x Vision Interval Duration

where V is the number of vision intervals during which the SRD is active, and is calculated as follows:

— Vbegins at the beginning of the vision interval during which the SRD starts (i.e. N =0);
— Vincrements for each vision interval during which the SRD is active.

If the SRD finishes during a vision interval, then Vis not incremented by one for;that vision|interval.

© IS0 2017 - All rights reserved 13


https://standardsiso.com/api/?name=68b41bc4fb88f0bda0e28bd9f1a5e2b6

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Measurement procedures
	4.1 Set-up
	4.2 Vision and occlusion intervals
	4.3 Task timing
	4.4 Exclusion of trials
	5 Assessing visual demand
	5.1 Selection of tasks
	5.2 Participants
	5.3 Training
	5.4 Test trials
	5.5 Experimental plan
	5.6 Calculation of visual demand metrics
	5.6.1 General
	5.6.2 Calculating TSOT 
	5.6.3 Calculating R 
	5.6.4 Interpretation of results
	Annex A (informative)  System response delay
	Annex B (informative)  Surrogate driving task as a primary task
	Bibliography

