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Navigation and Route Guidance Function Accessibility While Driving
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2. Norm

2.1

ative References

Applicable Publications

The following Standards and Recommended Practices contain provisions that are referenced in this text
and therefore are provisions of SAE J2364. At the time of publication, the editions listed were current. All
document are subject to revision, and parties to agreements based on this section of J2364 are
encouraged to investigate the possibility of applying the most recent editions of the standards listed in this

section. SA
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PUBLICATIONS

m SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

Driver Hand Controls Reach, Volume 3

—Describing and Measuring the Driver's Field of View, Volume 3
-Definitions and Experimental Measures Related to the»Specification of O
r Using Video Based Techniques

—Calculation of the Time to Complete In-Vehicle Navigation and Route Guidance

tions

oses of this Document, the following definitions apply.

ccessible by a driver when:

rols to complete the task™are within reach of the unconstrained driver as defi
d

ay is visible with head-movement as defined by SAE J1050; and

bm is operable by-the’driver.

utationally-interrupted Task
the drivermust wait 1.5 seconds or more for the driver interface to respond to &

complete a task such as when an off-board computer is queried. (See S
htprocedure.)

river Visual

Tasks

ned by SAE

driver input
bction 5 for

3.3 Contr

ol

Device used to enter information into a vehicle system.

3.4 Display

Device that presents information to a driver, typically by visual or auditory means.
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3.5 Driver Interface

Means by which a driver interacts with a vehicle or vehicle subsystem.

NOTE—The driver interface typically includes one or more controls and/or displays, as well as the
system’s operating logic.

3.6 Glance Duration

Time from tll|e moment at which the direction of gaze moves towards a target (e.g., the jnter

the moment
NOTE—Thig
3.7 Goal

System end

Examples o
of a map dis

Example of
for that doegq

3.8 Navigation System

System that

a destination.

NOTE—Info
hea

3.9 Occldsion Interval

Time a drive

NOTE—Thig
avai

it moves away from it.

includes transition time to that target per SAE J2396.

state sought by a driver.
goals include: obtaining guidance to a particular destination; providing greater n

play; determining the location of a point of interest; and canceling route guidance

not achieve the system end state of beingprovided with route guidance.

identifies the current position of aehicle on the earth’s surface and may provide

rmation that may be provided includes the road being driven, the location of cro
ing or compass directions, the distance to a destination, and other items.

r display oninterface is not visible.

can'be the shutter closed time using occlusion goggles, or the time the d

or mirror) to

nagnification

what is not a goal: Entering part of a destination address without having the roufe calculated

guidance to

5sroads, the

splay is not

able if display blanking is used.

3.10 Occlusion Total Shutter Closed Time

Total time that the view of the display is occluded.

NOTE—Occlusion can be either by physical means or display blanking, during a trial.

NOTE—This is the sum of the total shutter closed times during a trial
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3.11 Occlu

sion Total Shutter Open Time

Sum of the total shutter open times during a trial.

3.12 Occlu

sion Total Task Time

Total time required to complete a given task using the Interrupted Vision method.

3.13 Routg
System tha
directions td
text, voice, d
3.14 Shutt
Time interva
3.15 Shutt

Time interva

3.16 Static

Total task time measured in a stationary vehicle,.buck, or mock-up in which a subject is onl

the task of i
3.17 Task

Specific seq
goal is reack

EXAMPLE—

3.18 Task

Subdivision

-Gaidanee-System

automatically selects a path to a user-specified destination and usually”’a
a destination by indicating the streets and roadways comprising the(path usi
r other means. Route guidance may be a feature of a navigation system.
br Closed Time
| during which the subject cannot see the visual display whenusing an occlusion
pbr Open Time

| during which the subject can see the visual display when using an occlusion tec

Total Task Time

terest without interruption.

Lence of control operations leading to a goal at which the driver will normally pe
ed.

FObtaining guidance by entering a street address using the scrolling list metho
guidance isnitiated.

Partitionability

SO provides
ng graphics,

technique.

hnique.

performing

sist until the

d until route

pf a,task into small time segments

3.19 Total Task Time

Total time to complete a task. (See Section 5 for the measurement procedure.)

3.20 Vehic

le In Motion

Vehicle speed exceeds the minimum nonzero speed that can be reliably detected by the vehicle speed

Sensors.
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3.21 Vision Interval

Time a driver display or interface is visible when using the interrupted vision method.

EXAMPLE—The shutter open time using occlusion goggles, or the display available time if display

4.

blanking is used.

Background and Summary of the Methods

This documént encourages interface designs that do not unduly distract drivers from the-pri
driving. Tha@ precise prediction of distraction-related crash risk induced by any particular-dri
is difficult, ahd is not provided by this practice. However, it can be reasonably stated’that

not looking
probability fq

Because dir
challenging
provided: a
which navig
the needs a
41 Statig

The Static M
driver interfd

t the road (i.e., are looking inside the vehicle to operate a control or read a disp
r a crash is increased (Wierwille, 1995).

bct measurement of eyes off-the-road time, i.e., glance time measurement, can b
and requires significant effort, two alternative evaluation-and compliance pro
Static Method and an Interrupted Vision Method. Eithér method can be used {
htion functions should be accessible to the driver while.the vehicle is in motion, d
nd preferences of the evaluator.

Method

ethod determines the static total task time. In this method, the subject continuou
ce to accomplish the navigation/route.guidance related task of interest. In brief,

mary task of
ver interface
f drivers are
ay) then the

e technically
cedures are
o determine
bpending on

sly uses the
a sample of

subjects, after practice, completes each task of interest several times using a stationary vehicle or buck

with a functi

pning or simulated driver interface.” The Static Method approximates the total g

driver will spend looking at the display of an in-vehicle device. The total time for one task

from the tim
with a criteri
4.2 Interr
The Interru
blanking, an

driver interfg
visual displa

b the subject begins the task until the task is completed. The measured times a
bn to determine if the task for that interface may be performed while driving.

ipted Vision Method

pted Vision~Method determines task partitionability using occlusion goggles
d measuring- occlusion total shutter open time. This method requires the subjeq
ce to aseomplish the navigation/route guidance task of interest with the subject’
y being/periodically occluded by blocking the subject’s view or blanking the displs

ance time a
S measured
e compared

or display
t to use the
5 view of the

y.

The data c

I " & L/ o " 1 : 1 £ " (Y PRV 4
NMECUHUTT Protulur (subjell sdlllpIc SIZT, TIUTTTuET Ul pratlive difu test Ulidls, €5

context) to

obtain the total task time is the same as that of the Static Method except that vision is periodically
interrupted. The occlusion total shutter open time is compared with a criterion to determine if the task for
that interface may be performed while driving.
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43 Useo

f Either Method

Either method can be used; it is not necessary to use or satisfy both of them.

Static total task time provides a useful surrogate measure of visual distraction since it is easy to measure,
it can be readily accomplished early in the product design process, and it can be estimated using SAE
J2365 or other methods.

The Interrup

between the
occur in act
ensure that
Document.

and experinmpental complexity. However, the Interrupted Vision Method has \the“advantag

higher face
5. Task

The followin
Interrupted

5.1

hardware o
stationary ve

5.2 Subjects

The subjects

Licensed
under inV
Capable
45t0 65

5.3 Subject Sample Size

[Fime Compliance Measurement Procedure for Either Method

Evalur
The navigation and route guidance driver interfacesunder evaluation must be operationé

i
bal driving. The Interrupted Vision Method with its implicit test of partitionability
designs that require long single glance durations will not be able~te’ com
Setting up the Interrupted Vision Method may involve some additionall.equipme

alidity than the Static Method.

g procedure shall be used to determine total task time for either the Static M
ision Method.

tion Setup

hicle, simulator buck, mockup or equivalent.

shall be:

drivers not famijliar-with, or technically knowledgeable about, the specific dri
estigation;

pf operating-the*driver interface, learning and completing the test procedure, and
ears of age.

gk and forth

e, as would
can help to
ply with the
nt, software,
e of having

bthod or the

| (prototype

simulated) and the driver interface.'shall be fitted in the design intent location within a

er interface

10 subjects

5.4 Subje

Slidll De 1esled.

ct Training

Prior to testing, each subject shall be trained in the use of the driver interface and the task of interest.
Following training, each subject will be given five (5) practice trials for each task prior to testing.
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5.5 Test Trials and Data Analysis

Each subject shall be tested individually. Three test trials shall be completed for each task. The data to
be entered for the specific tasks in the three test trials shall be different from that in practice trials but
equivalent in difficulty. Coaching is not allowed during test trials but feedback on errors is permitted when
a task is completed. As each task is completed, the subject will be given the next task.

Each task that is desired to be acceSS|bIe wh|Ie the vehicle is in mot|on should be tested. The specific

data to be ¢
difficulty for

The naviga
production §

5.6 Task
Task timing

Start: Th
as soon

hat task.

ional database should represent the database planned for, or available in,
ystem.

[iming
s determined as follows:

b task is initiated by a verbal/audio command from the evaluator. The timing of
as the evaluators command is completed. The, visual display is set to the

presentafion for the task of interest, such as the main menu or main screen. The subjec

be on or
Duration:

near the control or the screen.
Tasks are timed from beginning to end without interruption, including error time

computa

ionally interrupted tasks.

End: Tim|ng ends with the beginning of system cenfirmation that the last operation is acce

driver’s gpal has been achieved.

The logdrithmic mean of the time for.all“30 trials for a given task determines whethe

criterion has been exceeded.

Calculation

pf task time:

Compute the¢ log mean for alf-three (3) trials for all ten (10) subjects. Compare the value to t

required crit

(21:1—10 (O

(21:1710 (i

brion given below.

(log TTT()))/n <log 15 Static Method

(logrFTT,)))/n <log 20 Interrupted Vision Method

tive level of

the current

A task starts
initial visual
I’'s hand can
5, except for

bted and the

r or not the

ne log of the

The time assigned to the task time due to a computational interruption is determined as follows:

included in the task time;

If the computational interruption is less than 1.5 seconds, then entire computational interruption is

If the computational interruption is greater than or equal to 1.5 seconds, without feedback indicating

the computational interruption and estimated completion, then the entire computational interruption will
be included in the task time; or

If the computational interruption is greater than or equal to 1.5 seconds with feedback indicating a

computational interruption and estimated completion, then only 1.5 seconds of the delay is included in
the task time.
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6.

6.1

Static Method

Compliance Measurement Procedure for Static Method

The procedure given in Section 5 shall be used to determine total task time compliance.

6.1.1

TEST EQUIPMENT AND TIMING

HAL

er interface.

The times o
An alternati
accuracy.

6.2 Comg

Any navigat
task time of

ackb-trial oo, b meaaarad a-ih. aarap-tar—aafhwara-that niralatha—dein
cacrurarray oo rmocasaurcy e CUTPOTCT SUTtwaTr T tat GOt OTS— tr et

e is to use a hand-held stopwatch that can be easy to implement and provide

ST

liance Criterion for the Static Method

on function that is accessible by the driver while a vehicle is in mation shall have
ess than 15 seconds.

6.3 Estimation of Compliance

An estimate
calculation n

7. Interr|

7.1 Comg
The procedd
interval. Ea
occlusion in
subject is un

During the

of the static total task time (and a prediction of compliance) may be determin
nethod in SAE J2365.

upted Vision Method

liance Measurement Procedure for.Interrupted Vision Method

re given in Section 5 shall be used, with the trial starting with the beginning of th
ch trial consists of a contindous alternating sequence of a vision interval foll

erval, with the trial ending when the task is completed or the trial is terminated
able or unwilling to complete the task.

controls is

llowed. Most input would be expected to occur when the display is viewable. T

simulates drjvers looking-at:the road but continuing to enter information if the interface allows

the desired

a static total

bd using the

e first vision
pwed by an
because the

bcclusion interval; \neither the displays nor controls shall be visible, but opefation of the

[his protocol

A vision intgrval duration of 1.5 seconds on the display shall be used in the interrupted visio

This is the shutterdopen" time if occlusion goggles are used, or the "display on" time if displ

¢

 procedure.
blanking is

used. The shutter closed interval is recommended to be 1.5 sec, with values in the range ¢f 1 to 2 sec

being acceptabte:

It is recommended that the ocular illumination levels during the vision and occlusion intervals be

comparable

711

so that significant dark/light adaptation of the subject’s eyes is not required.

TEST EQUIPMENT AND TRIAL TIME RECORDING

Intermittent viewing of the display can be provided by any means, including (1) occlusion goggles
(Milgram, 1987; Translucent Technologies, 2002), (2) display blanking, or (3) a shutter between the
subject and display. Total shutter open time for each trial may be recorded by (1) a modified version of
the software controlling the goggles or display blanking, (2) the software controlling the driver interface, or
(3) other suitable means.
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7.2 Compliance Criterion for the Interrupted Vision Method

Any navigation function that is accessible by the driver while a vehicle is in motion shall have an
occlusion total shutter open time (or display on time) of no more than 20 seconds as determined using

the Interrupt

ed Vision Method.

7.3 Tasks Exempt from Compliance Criterion for the Interrupted Vision Method

Any navigatien-funetiontasithat-has-a-statictotaasktime-oHess-thanfive-secondsisrotsubject to the
Interrupted Yision Method. The purpose of this method is to encourage driver vehicle interface designs
that can be ¢ompleted in a few, brief glances.
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