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Appendix C Approximating the Obstruction Angle from A-Pillars

Appendix D Approximating the Visible Areas on Control and Display Surfaces

1.

2.1

2.1.1

3.1

3.1.1

Scope—This SAE Recommended Practice establishes methods for describing and measuring the driver's field
of view. The document describes three methods for measuring the direct and indirect fields of view and the
extent of obstructions within those fields. The first method uses any single pair of eye points to determine the
fields or obstructions that would be seen by an individual driver. The second method uses the SAE Eyellipses
defined in SAE J941 to determine the largest fields or obstructions that would be seen for a given percentage
of the driving population. The third method uses specific eye points defined in SAE J941 to measure the extent
of a specific field of view or obstruction for which those points were developed.

References

Applicable

herein. The
SAE PuBL
SAE J2¢

SAE J941—Motor Vehicle Drivers’ Eye Locations
SAE J9§

Definitions

Vision Orig

EYE POINT

originate.

Publications—The following publications form a part of this specificationto the
latest issue of SAE publications shall apply.

CATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096
4—Vision Glossary

5—YVision Factors Considerations in Rear View Mirrof\Design

n Points

(E PoINT) (FIGURE 1)—Point representing the location of the eye and from which
The left and right eye points are 65.0' mm apart.

Plan View

\ . Neck Pivot
Eyepoints Paint
Side View

45

1

\ £ *o

65°

extent specified

0001.

sight lines may

FIGURE 1—EYES MAY ROTATE ABOUT THE EYE POINTS (E POINTS) A MAXIMUM OF 30 DEGREES

LEFT AND RIGHT, 45 DEGREES UP AND 65 DEGREES DOWN



https://saenorm.com/api/?name=7c91747b8cca31d6bdae395b60163134

SAE J1050 Revised AUG94

3.1.2 NEeck PivoT PoINT (P PoINT) (FIGURE 1)—A point about which the driver's head turns on a horizontal plane.
It is located 98 mm rearward and midway between the left and right eye points. (Appendix A)

3.1.3 VisioN PoINT (V PoINT)—A point developed and used for defining and measuring specific direct field of view
requirements. (Appendix A)

3.2 Sight Line—A line representing the driver's line of sight from an eye point or a V Point to a target point or at a
given angle.

3.3 Eye Rotation

(] L 1) ITh 1 £ 20 A laft_20 i
3.3.1 MAXxIMUM ErEReFaren-HeUREH—THhe-eye-may-rotate-aadmurm-of-36-degreesteft—=30-glegrees right, 45

degrees up, and 65 degrees down from straight ahead.

3.3.2 EAsy EYE ROTATION—The eye may rotate easily 15 degrees left, 15 degrees right)\15 dedrees up, and 15
degrees dpwn from straight ahead.

3.4 Head Turn

3.4.1 MaxiMuM HEAD TURN (FIGURE 2)—The driver's head may turn about a vertical axis a maximym of 60 degrees
to the left pr to the right from the straight ahead position.

Plan View //0
A\
AN
) )\
£ 60 |
30 ‘__(___>p Neck Pivot
/ Point
E 60,
Y
Sight line <
with Maximum ~
Eye Rotation ~o
30 Sight line
/ with Maximum
Head Turn
and Eye Rotation

FIGURE 2—THE SIGHT LINES AND EYE POINTS (E POINTS) MAY ROTATE ABOUT THE NECK PIVOT
POINT (P POINT) A MAXIMUM OF 60 DEGREES LEFT OR RIGHT

3.4.2 EAsyY HEAD TURN—The driver's head may easily turn about a vertical axis 45 degrees to the left or to the right
from the straight ahead position.
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3.5 Indirect Vision Device—Any device used by a driver to view a field. Examples are mirrors and video systems.
3.6 Field of View—The solid angle defined by sight lines originating from one or more eye points.

3.6.1 DIrecT FIELD OF VIEW—The field of view seen without the aid of any devices.

3.6.2 INDIRECT FIELD OF VIEW—The field of view seen with the use of devices.

3.6.3 MONOCULAR FIELD OF VIEW (FIGURE 3)—The field of view that can be seen by one eye.

Ambinocular Field

Monocular Field
Left Eye

Monocular Field
Right Eye

Binocular

Monocular
Obstruction
Angle

Binocular
Obstruction
Angle

FIGURE 3—D|RECT HORIZONTAL FIELD OF VIEW. THE BINOCULAR OBSTRUCTION IS SEEN BY BOTH
FYES. THEMONOCULAR OBSTRUCTION IS SEEN ONLY BY THE LEFT EYE

3.6.4 BiNocuLAR FIEYD OF VIEW (FIGURE 3)—The field of view that can be seen by both eyes simyltaneously.

3.6.5 AMBINOCULAR FIELD OF VIEW (FIGURE 3)—The total field of view that can be seen by both eyes separately.

This includes the binocular field as well as the monocular field visible to the right eye but not the left eye and
vice versa.

3.6.6 RANGE OF FIELD OF VIEW (FIGURE 4)—The sum of the angular fields of view to the right and left (or up and
down) which can be seen by an individual driver or by the percent of drivers specified by an Eyellipse which
is used. Although the same percent of drivers will see the field to the left and the field to the right (or up and
down), not all the same drivers will be included in both groups.
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3.6.7

3.7

3.7.1

3.7.2

4.1

Sight Line
with Eye Rotation
and Head Turn

Field of View

FIGURE 4

PERIPHERA
direction.

Obstructior

BINOCULAR
which can

MONOCULA
which can

Measuring

or angle is g
limited by ar
seen by the
eye point an

Range of .
Amb?nocular to the Right P
Field of View [ L
i \\ P
" —e
Field of View
to the Left

Sight Line
using Eye
Rotation only

—RANGE OF DIRECT AMBINOCULAR FIELD OFMIEW IS THE SUM OF THE
THE LEFT AND THAT TO THE RIGHT

L FIELD OF VIEw—The field of view that extends a maximum of 90 degrees

OBSTRUCTION (FIGURE 3)—Any object within the binocular view which creates g
ot be seen simultaneously_by the left and right eyes.

R OBSTRUCTION (FIGURE 3)—Any object visible to only one eye which creates g
not be seen by that eye.

Direct Field_ofView—The direct field of view is measured using ambinocular vis
eemed visible if at least one of the eyes can see it. Therefore, when measuring
aperture (e.g., through a window), the largest angular field at any point along the
byepaint farthest from the point on the aperture. The largest field to the left is four
d'the largest field to the right is found using the left eye point.

FIELD TO

in the temporal

n area behind it

n area behind it

on, so any point
an angular field
b aperture is that
d using the right

When determining whether a specific point or angle can be seen within a field that is not limited by an aperture,
the eye point closest to the point or angle will view the point or angle with the smallest head turn and/or eye
rotation. Therefore, the right eye point should be used to view a point to the right and the left eye point used to

view a point

to the left.

Direct Field for an Individual Driver—If the following procedure is performed for points at the left and right
limits of the field, the horizontal angle between the two sight lines is the driver's direct ambinocular field of view.
The field may be limited by an aperture or by the limits of eye rotation. Likewise, the vertical field of view may

be found usi

ng the top and bottom field limits.
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4.1.1 SELECT THE EYE PoINT—If the field is limited by an aperture, use the eye point farther from the point on the
aperture under consideration. (Figure 5)

If the field is not limited by an aperture, use the eye point closer to the point or angle to be viewed. (Figure 6)
4.1.2 ROTATE THE SIGHT LINE ABOUT THE EVYE POINT (FIGURES 5 AND 6)—Rotate the sight line about the eye point

until it reaches the specified point or angle but not farther than allowed by maximum horizontal and vertical
eye rotation. If the sight line does not reach the point or angle, then it is not visible with eye rotation only.

A Renge—of /
Ambinocular Field to Right
Limited by
Field to Left Allowable
Limited by Eye Rotation
Aperture
Aperture Aperture
Edge Edge
Field Limited

by an Aperture

FIGURE 5—+RANGE OF HORIZONTAL AMBINOCULAR FIELD OF VIEW FOR AN INDIVIDUAL DRIVER
WITH EYE RO[TATION ONLY. IN THIS EXAMPLE, THE FIELD TO THE LEFT IS LIMITED BY THE APERTURE
AND THE FIELD TO THE RIGHT ISLIMITED BY ALLOWABLE EYE ROTATION

Point Seen with
Eye Rotation Only

s30 Point Seen with
Eye Rotation
and Head Turn

/(30' /

Head Turn Field Not Limited
Angle by an Aperture

FIGURE 6—INDIVIDUAL DRIVER VIEWING POINTS WITHIN A FIELD WHICH IS NOT LIMITED BY AN APERTURE.
IN THIS EXAMPLE, THE POINT ON THE LEFT IS SEEN WITH EYE ROTATION ONLY AND THAT ON THE
RIGHT IS SEEN USING EYE ROTATION AND HEAD TURN.
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4.1.3

4.1.4

4.1.5

4.2

421

FIELD OF VIEw WITH EYE ROTATION ONLY—The field of view with eye rotation only is defined using the
horizontal and vertical angles of the sight line from 4.1.2 or the point where the sight line intersects a target.

ROTATE THE SIGHT LINE ABOUT THE NECK PIvVOT POINT (FIGURES 6 AND 7)—If the sight line from 4.1.2 does
not pass through the specified point or does not reach the specified angle, then rotate it about the neck pivot
point until it either reaches the point or angle or reaches maximum head turn. If the sight line does not reach
the point or angle, then it is not visible within the limits of maximum eye rotation and head turn.

Field to Left
seen with

Eye—Rototion
Only

Range of Field to Right
Ambinocular seen with
Field of View Eye Rotation
and Head Turn

Heod Turn Field” Limited
Angle by an Aperture

FIGURE 7—RANGE OF HORIZONTAL AMBINOCULAR-FIELD OF VIEW THROUGH AN APHRTURE FOR

AN INDIVIDUAL DRIVER. IN THIS EXAMPLE;-THE FIELD TO THE LEFT IS SEEN WITH EYE
ROTATION ONLY AND THAT TO THE RIGHT\IS SEEN WITH EYE ROTATION AND HEAD TURN.

FIELD OF YIEw WITH EYE ROTATION ANDHEAD TURN—The field of view with eye rotation gnd head turn is
defined uding the horizontal and vertical angles of the sight line from 4.1.4 or the point whéere the sight line
intersects fa target.
Direct Field|for a Group of Drivers—The Eyellipses may be used to determine the largest dfrect field of view
which will be seen by everyone within a selected group of drivers. The selected group is determined by the
Eyellipse chpsen. If the{95th percentile Eyellipse is used in this procedure, 95% of drivers willlview at least the
calculated figld.
FIELD FOR|ANY-ANGLE OR PoINT—Direct field of view is defined using a plane which i$ tangent to an

Eyellipse andwhich either goes through the point of interest or is at the desired angle. The[plane may be at
any orientation relative to the coordinate system within the limits of maximum head turn and eye rotation.
Because all the eye points of the selected group are on the ellipse side of that tangent plane, all drivers
within the group will view at least the angle on the ellipse side of the plane.

If the tangent plane contains a point on an aperture and is tangent to the side of the Eyellipse closest to the
aperture point, all drivers within the group would be able to see through the aperture at the angle of the
plane. The largest field through the aperture would be defined using the Eyellipse farthest from the aperture
point.

If the tangent plane contains a specified point in space and is tangent to the side of the Eyellipse farthest
from the point, all drivers within the group would be able to see that point. The point will be seen with the
least head turn and eye rotation if the Eyellipse closest to the specified point is used.



https://saenorm.com/api/?name=7c91747b8cca31d6bdae395b60163134

SAE J1050 Revised AUG94

4.2.2 HoRIzONTAL FIELD—The horizontal range of direct ambinocular field of view for the selected group of drivers
is the horizontal angle between two vertical planes defined when the following procedure is performed for
points at the left and right limits of the vision area. The limits may be those imposed by an aperture or by
maximum eye rotation and head turn.

4.2.2.1 Select the Proper Eyellipse—If the field is limited by an aperture, use the Eyellipse farthest from the point
on the aperture and construct the plane to the side of the Eyellipse closest to the point. (Figure 8)

If the field is not limited by an aperture, use the Eyellipse closest to the point or angle and construct the
plane to the side of the Eyellipse farthest from the point or angle. (Figure 9)

Fieid to Right
Limited by Allowable

Eye Rotation Plane Tangent

to Left Eyellipse

Range of
Ambinocular
Field of View

XF’Icme Tangent

toNRight Eyellipse

Field to Left
Limited by Aperture

FIGURE 8—THE RANGE OF HORIZONTAL AMBINOCULAR FIELD OF VIEW
FOR A GROUP OF DRIVERS WITH EYE ROTATION ONLY IS THE ANGLE
BETWEEN A VERTICAL PLANE, TANGENT TO THE LEFT SIDE OF THE RIGHT|
HYELLIPSE AND ONE TANGENT._TO THE RIGHT SIDE OF THE LEFT EYELLIPSE
IN THIS EXAMPLE, THE £IELD TO LEFT IS LIMITED BY THE APERATURE
AND THE FIELD TO'THE RIGHT IS LIMITED BY EYE ROTATION.

Roint Seen with

) Plane Rotated about
R . .
5)::::0 ?_Lar::on and /——Neck Pivot Point

Plane Tangent
to Right Eyellipse

Point Seen
with Eye
Rotation Only

Plane Tangent
to Left Eyellipse

FIGURE 9—POINTS VISIBLE TO A GROUP OF DRIVERS WITHIN A FIELD NOT LIMITED BY AN
APERTURE. IN THIS EXAMPLE, THE POINT ON THE LEFT IS SEEN WITH EYE ROTATION
ONLY AND THAT TO THE RIGHT IS SEEN USING EYE ROTATION AND HEAD TURN.
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4222

4.2.2.3

4224

4.2.2.5

4.2.3

Define the Tangent Plane Within the Limits of Eye Rotation (Figures 8 and 9)—Locate a vertical plane
through the point or at the specified angle and tangent to the Eyellipse. If the angle of the plane, as
measured from straight ahead, exceeds that allowed by maximum eye rotation, the specified point or angle
is not visible. In this case, relocate the plane tangent to the Eyellipse at the angle allowed by maximum eye
rotation.

Field With Eye Rotation Only—The field of view with eye rotation only is defined by the horizontal angle of
the plane.

Rotate the Plane Within the Limits of Head Turn (Figures 9 and 10)—If the vertical plane from 4.2.2.2
does not pass through the speC|f|ed p0|nt or reach the specified angle, it may be further rotated about a
vertical g imum head turn.
If the plgne does not reach the p0|nt or angle then |t is not VISIb|e within the I|m|ts of maximhum eye rotation
and head turn.

Sight Line
with Eye Rotation
and Head Turn

Plane Rotated
About Neck
Pivot Roint

Pione Tangent

to Left

Eyellipse
Range of p
Ambinoculgr A -
Field of View 20 :} ~

30

/ \—Plone Tangent to

Sight. Line using Right Eyellipse
Eye Rotation only

i

FIGURE 10==THE RANGE OF HORIZONTAL AMBINOCULAR FIELD OF VIEW
FOR A GROUP OF DRIVERS USING EYE ROTATION AND HEAD TURN.

IN THIS'SEXAMPLE, THE FIELD TO THE LEFT IS SEEN WITH EYE ROTATION

OINLYSAND THAT TO THE RIGHT IS SEEN WITH EYE ROTATION AND HEAD TURN.

Field With Eye Rotafion and Head Turn— T he field of view IS defined by the horizontal angle of the plane.

VERTICAL FIELD (FIGURE 11)—The direct vertical field of the selected group of drivers is defined using planes
tangent to the Eyellipse and perpendicular to a vertical plane along the longitudinal axis of the vehicle (the Y-
Z plane). The selected group will view at least the field on the ellipse side of the tangent plane.

If the following procedure is performed for points at the top and bottom limits of the field, the vertical angle
between the two planes defines the vertical range of the direct field of view. The limits of the field may either
be those imposed by apertures or by maximum eye rotation.
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glde“‘ View Field above Horizontal
yellipse Uimitied by Allowable
Eye Rotation
Range of
Vertical
Field of View

Fieid Below Horizontal
Limited by Aperture

FIGURE 11—RANGE OF VERTICAL FIELD OF VIEW FOR A GROUP OF DRIVERS.
IN THIS EXAMPLE, THE DOWNWARD FIELD IS LIMITER-BY'THE APERTURE
AND THE UPWARD FIELD IS LIMITED BY ALLOWABLE EYE ROTATION.

4.2.3.1 Define the Tangent Plane Within the Limits of Eye Rotation—Locate a plane perpendictlar to the Y-Z

plane, through a specified point or at a specified angle@and tangent to the top or bottom |of the Eyellipse,
whichevgr is closest to the point. If the plane is inclined upward or downward by an arjgle greater than
allowed [by maximum eye rotation, then the point orf\angle is not visible within the limits ¢f maximum eye
rotation.

4.2.3.2 Field of View—The field is defined by the angle by which the plane is inclined above or b¢low a horizontal

4.3

51

511

51.2

plane.

Method for Approximating Direct Fi€ld of View Through Windows—For the purpose of| comparing the
direct fields |of view provided by a.group of vehicles or windows of different sizes, the mid-Eyellipse centroid
should be uged as the most acceptable single eye point.

Measuring |ndirect Field of View—The field of view of an indirect vision device (i.e., mirrprs, cameras) is
defined using ambinocularwvision. The fields may be described either using horizontal and Vertical angles or
areas seen ¢n a specified target.

Field of View faor'anm Individual Driver

SELECT THE EYE PONT(FIGURE 12)—Usetheeye pomnt farthest frommany poimt o the disptay device and the

point on the display farthest from that eye point.

ROTATE THE SIGHT LINE WITHIN THE LIMITS OF ALLOWABLE EYE ROTATION (FIGURE 12)—Rotate a sight line
about the eye point until it either passes through the point on the display or reaches the angle allowed by
maximum horizontal or vertical eye rotation.

-10-
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513

514

5.2

Maximum
Eye Rotation

Eye Point
Farthest
from Device

Point on Device
Farthest from
Eye Point

Angle

—= ! | Vertical
= IField

FIGURE 12—WHEN VIEWING THE INDIRECT VISION DEVICE, THE EYE POINT FARTHER FROM
THE DEpVICE IS ROTATED TO VIEW THE POINTON THE DEVICE FARTHEST FROM THE EYE.
THE FIELD OF VIEW ISSMEASURED AMBINOCULARLY.

ROTATE THE SIGHT LINE WITHIN THE LiIMITS OF ALLOWABLE HEAD TURN (FIGURE 12)—If the [sight line from
5.1.2 doeq not pass through the display point, rotate it about the neck pivot point until it doep, but not farther
than allowpd by maximum head turn.

TRACE SIGHT LINES THROUGH JTHE OPTICAL SYSTEM (FIGURE 12)—Trace sufficient sight lines [from the left and
right eye points through.the optical system to define the field of view. The field may be defined using the
horizontal jand verticahangles of the sight lines or the points at which they intersect a target.

NOTE—F¢r systems which use electronic sensors and display, the sight lines would be traced through the
optical’system from the sensor.

Field of View for a Group of Drivers—The Eyellipses may be used to determine the largest indirect field of
view through a device which may be seen by everyone within a selected group of drivers. The selected group
is determined by the Eyellipse chosen. If the 95th percentile Eyellipse is used in this procedure, 95% of drivers
will view at least the angle calculated or the area of the target defined.

The horizontal indirect ambinocular field for the group of drivers is the largest horizontal angle between two
sight lines defined when the following procedure is performed for points at the left and right extremes of the
vision device. Likewise the vertical field for the selected group of drivers is the largest vertical field between the
two sight lines defined when the following procedure is performed for points at the top and bottom extremes of

the vision device.

-11-
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521

5.2.2

53

6.1

6.1.1

6.1.2

LocATE THE EYE POINTS (FIGURE 13)—Define one eye point at the point on either Eyellipse which is farthest
from any point on the indirect vision display. Locate the other eye point in the corresponding position on the
opposite Eyellipse. Locate the neck pivot point for these eye points.

Point farthest

from any

Eye Point X
X
; ‘5\
M

A—.b:.—-‘. i
O OCUOT

Head" Turn
Angle

Point farthest / A
from ‘M’

FIGURE 13—INDIRECT FIELD OF VIEW FOR A-GROUP OF DRIVERS. ONE EYE POINT IS
ON THE ElYELLIPSES (A) FARTHEST FRONDANY POINT ON THE DISPLAY (M). THE OT|
THE OPPOSITE ELLIPSE IN THE CORRESPONDING POSITION.

Rotate theg eye points and calculate the field using the procedures outlined in 5.1.

THE POINT
HER IS ON

Field of Vieyv Using Neck Pivet*Points Defined in SAE J941—A method for approximating maximum field of

view for a grpup of drivers using heck pivot points defined in SAE J941 is given in Appendix B

Obstructionjs—Obstructions anywhere within the direct or indirect fields of view may be desc
the horizontal or vertical obstruction angles or by defining areas on a specified target which an

Obstruction in Direct Field as Seen by an Individual Driver (Figure 14)

ribed by defining
e obstructed.

SELECT THE EYE PoINT—Use the right eye point for obstructions to the right and left eye point for those on the

left.

ROTATE THE SIGHT LINE WITHIN THE LiMITS OF EYE ROTATION—Rotate a sight line from the selected eye
point until it is tangent to a point on the outboard side of the obstruction, but not farther than allowed by

maximum eye rotation.

-12-



https://saenorm.com/api/?name=7c91747b8cca31d6bdae395b60163134

SAE J1050 Revised AUG94

5#1] Monocularly Obstructed
Area for the Left Eye

Monocularly Obstructed
Area for the Right Eye

Z] Binocularly Obstructed
Area

t
Monocular
Obstruction
Angle for: Right Eye
Left Eye

Binocular
Obstruction Angie

Eye Points

FIGURE 14+-OBSTRUCTION ANGLES AND OBSTRUCTED AREAS'SEEN BY AN INDIVIDYAL DRIVER

6.1.3 ROTATE THE SIGHT LINE WITHIN THE LimITS OF HEAD TURN—If, the sight line of 6.1.2 did| not reach the
outboard gide of the obstruction, the eye points and sight.iné may be rotated about a vert|cal axis through
the neck pivot point until the sight line reaches the outboard side of the obstruction but|not farther than
allowed by maximum head turn.

6.1.4 Define the|lobstructed angle or area in one of the-fellowing ways. (Figure 14)

6.1.4.1 Monocular Obstruction Angle—The monocular obstruction angle across any sectipn through an
obstructfon is the angle between the Sight lines from a single eye point to the left and nght sides of the
section.

6.1.4.2 Binoculgr Obstruction Angle==TFhe horizontal binocular obstruction angle across any hgrizontal section
through [the obstruction is-the’angle between a sight line from the right eye tangent to theg right side of the
section and the sight line from the left eye tangent to the left side of the section. If these I[nes converge or
are pardllel, then no-obstruction exists.

6.1.4.3 Obstrucied Area-on a Plane—The obstructed area on a plane is found for an eye point by Iocating points

binocularly obstructed

6.2 Obstructions in the Direct Field as Seen by a Group of Drivers—The Eyellipses may be used to determine
the largest obstruction angle which will be seen by anyone within a selected group of drivers. The selected
group is determined by the Eyellipse chosen. If the 95th percentile Eyellipse is used in this procedure, 95% of
drivers will have their vision obstructed by not more than the maximum obstruction angle calculated.
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6.2.1

6.2.2

6.2.3

6.3

6.3.1

6.3.2

6.4

7.1

MaxiMuMm OBSTRUCTION ANGLE—Because of the three-dimensional nature of obstructions, the obstruction
profile will differ depending on the eye points selected. The only accurate method of finding the maximum
obstruction is to calculate the obstruction angle for all points on the Eyellipse which may potentially result in
the maximum obstruction. Eye points are located by selecting one point on the left or right Eyellipse and
locating the corresponding point on the opposite Eyellipse. The neck pivot point is located for these eye
points and the obstruction calculated using the procedure in 6.1.

APPROXIMATING MAXIMUM OBSTRUCTION ANGLE—TO0 approximate maximum obstruction angle for a group of
drivers, locate the point on the Eyellipses closest to the obstruction, the corresponding eye point on the

opposite Eyellipse, and the neck pivot point. Calculate the obstruction angle using the procedure in 6.1.
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APPENDIX A

DEVELOPING V AND P POINTS

A.1 V and P points are developed to simplify measurement of direct or indirect field of view or obstruction angle.
They are used to position eye points relative to the coordinate system rather than relative to the Eyellipse. The

points are developed from the Eyellipse and should be used only in the specific situations for which they are
developed.

A.1.1 V Point (Vision Point)—A vision point is a specific point on any plane tangent to an Eyellipse. For example,
......

1 [»] P~ Walt . A itk 1 i + i = [1H [PAEEN ~1 1
the points ABanrd-CinFgureAt-where-the-planes-are-tangent-te-an-Eyelipse-eotld-be-eensidered V points.

The points dould be positioned relative to the coordinate system and angular measurements ypade without the

Eyellipse.
Plan View
Eyellipse l
- F
Side View
Eyellipse 7—%

FIGURE A1—VIS|ION:(V) POINTS MAY BE DEFINED AT ANY POINT WHERE
A PLANE ISTTANGENT TO AN EYELLIPSE AS IN POINTS A, B, OR C,
OR WHERE THESE PLANES INTERSECT AS IN POINT F

If the planeq were exténded rearward to where they all intersect at point F, a single V point at|point F could be
established which would enable the measuring of the angles left, right, and upward from one|point. Although
this simplifies the . méasurement by reducing the number of points, it also limits the range of anjgles that can be
measured wjthin‘an acceptable level of error. Only the angle used to define the V point will lje tangent to the

Eyellipse. Affothers witrbe mside or outside the Eyettipse. The resufting error must be weighed against the
ease of use and acceptable limits determined.

A.1.2 P Point (Neck Pivot Point)—A P point is a specific neck pivot point positioned such that the eye points will fall
on specific tangents to the Eyellipse. It is typically used in locating points closest to, or farthest from, a given
location. For example, Point A in Figure 13 is the point on the Eyellipse farthest from point M. The neck pivot
point is 98 mm rear of a point midway between point A and the corresponding point on the opposite Eyellipse.
This neck pivot point could be defined as a P point and could be located without first locating the Eyellipse.
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A.1.2.1 P PoINTS DEFINED IN SAE J941—The four P points defined in SAE J941 were developed to be used for the
measurements listed in A.1.2.1.1to A.1.2.1.4.

A.1.2.1.1 P1—P1—is used to measure the obstruction angle of an A-pillar to the left of the driver.
A.1.2.1.2 P2—P2—is used to measure the obstruction angle of an A-pillar to the right of the driver.
A.1.2.1.3 P3—P3—is used to measure the indirect field of view of rearview mirrors to the right of the driver.

A.1.2.1.4 P4—P4—is used to measure the indirect field of view of rearview mirrors to the left of the driver.
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APPR

APPENDIX B

OXIMATING THE INDIRECT FIELD OF VIEW USING "P" POINTS DEFINED IN SAE J941

B.1 This method will approximate the largest horizontal and vertical indirect fields of view for the group of drivers
defined by the 95% percent Eyellipse. It should be used only for the standard left- and right-hand passenger
car mirror positions.

B.1.1 Select the P Point—If the rearview mirror is to the right of the driver, use neck pivot point P3. If the rearview
mirror is to the left of the driver, use neck pivot point P4.

B.1.2 Locate the

[ Daoiat Th W) albtoara QO nana apiaradl and 29 0 o Aty oo oFf thhn D POInt
- T T oS arc- oo it O O OoOZ I i CTIeT SOt oT e .

B.1.3 Rotate the §
the point on
through the
(See Figure

B.1.4 Rotate the {
through the
maximum h4

B.1.5 Reflect Sig
from points

B.1.6 Define Field
points at wh
left eye to th
mirror.

bight Line About the Eye Points—Using the eye point farthest from any _point gn the mirror and
the mirror farthest from the eye point, rotate a sight line about the eye pgint unti| it either passes
point on the mirror or reaches the angle allowed by maximum horizontal or vertical eye rotation.
12)

bight Line About the Neck Pivot Point (Figure 12)—If the sight line from B.1.4 does not pass
mirror point, rotate it about the neck pivot point until it d@es, but not farther than allowed by
pad turn.

t Lines From the Mirror Surface—Reflect sight linés originating at the left and| right eye points
n the surface of the mirror.

of View—The field is defined using the harizontal and vertical angles of the dight lines or the
ch they intersect a target. The largest horizontal field will be found between the s|ght line from the
e farthest right side of the mirror and thé’ sight line from the right eye to the farthept left side of the
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APPENDIX C

APPROXIMATING THE OBSTRUCTION ANGLE FROM A-PILLARS (FIGURE C1)

C.1 Locate the eye points using one of the following methods.

C.1.1 Locate the eye points relative to the appropriate neck pivot point. If the A-Pillar is to the left of the driver, use
neck pivot point P1. If the A-Pillar is to the right of the driver, use neck pivot point P2.

C.1.2 Locate one eye point at the point on the Eyellipse which is closest to a horizontal section through the A-pillar at
the height of that point. Locate the corresponding eye point on the opposite Eyellipse. Locate the neck pivot

C.2

C3

CA4

C5

point for the

Locate a Se
eye points.

Rotate the {
until it is tan|
eye moveme

Rotate the {
eye points g
reaches the

Define the (
eye to the ri
lines conver

~ A _ava oo
CCyCPoOImtST

nt.

bight Line About the Neck Pivot Point—If the sight lin€,of C.3 did not reach thg
nd sight line may be rotated about a vertical axis through the neck pivot point uptil the sight line
outboard side of the obstruction but not farther than allowed by maximum head mpovement.

ction Through the Pillar—Determine a horizontal cross section of the A-Pillar‘at|the height of the

bight Line About the Eye Point—Rotate a sight line from the eye foint’ closest tp the obstruction
gent to a point on the outboard side of the obstruction, but not farther than allowed by maximum

obstruction, the

Dbstruction Angle—The obstruction angle isdefined as the angle between the line from the right
pht side of the obstruction and the line from the left eye to the left side of the obs{ruction. If these
je or are parallel, then no obstruction exists.

Angle Point closest

to A-Piltar

Line paralle! to
lak

4 H
e eye—3ignt—mne

FIGURE C1—METHOD FOR DETERMINING A-PILLAR OBSTRUCTION ANGLE
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