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VISION FACTORS CONSIDERATIONS IN
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UCTION:

ign and location of rear viewing mirrors or systems, and the
ration of the rear view to the driver can best beQachieved if
ér and the engineer have adequate references available on the
ogical functions of head and eye movements and on the percep
ities of the human visual system. The foldowing information
are provided for this purpose. For more complete informatiqg
xnship of vision to forward vision, see "Visual Consideration
icle, and the Highway," SAE SP-279.

FACTORS CONSIDERATIONS IN REAR VIEW MIRROR DESIGN:

uction: The design and location of rear view mirrors to pro
te driver rear vision can _best be performed when a basic kng
ysiological and perceptual-capabilities of the driver's visy
derstood.

of View: The field of view of each eye of the driver extend
ntal meridian 90.deg to the outside and 60 deg to the inside
's forward line)of sight. (It is assumed that the driver's
f sight is directly in line with the longitudinal axis of th
e highway 9\ It can be seen from Fig. 1 that the fields of V
p each other to the extent of approximately 60 deg, thus prg
lar field of view of 120 deg in the horizontal meridian. Th

(Fig, 2) of the binocular field of view is approximately 5C
the’primary line of sight. The vertical extent of the field
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FIGURE 1 - Horizontal Extent of the Binocular Visual Field
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FIGURE 2 - Binocular Visual Field with Head and Eyes Fixed



https://saenorm.com/api/?name=bf4c748c725d4ea1854e76e665530c29

Vi

N7

Page 3

oaAr
s

J985

2.3 Visual Fields with Head and Eye Movement:

2.4

In the design and engineering of
rear view mirrors and mirror systems, every effort should be made to allow
the driver to maintain his visual attention ahead in the area on or
surrounding the axis of his vehicle. Driver eye attention away from the
road ahead should be kept at a minimum. Eye and head movement are two
factors affected by the placement of rear view mirrors and must be
considered.

Optimal eye rotation in the horizontal meridian is 15 deg to the left and 15

deg to the'right (Fig. 3).
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b deg to the right. Maximum head movement is 60 deg left and
Optimal eye rotations in the vertical meridian are 15cdeqg
g downward (Fig. 4). Maximum eye movement upward is 45deg 3
ard, 65 degrees. Easy head movement in the vertical meridian
H 30 deg down and maximum head movement is 50 deg up and 50 ¢

Huce driver fatigue and improve visual efficiency, the entirg
n mirror is best located within the area 60 deg to the left g
e right of the driver's forward field of view (45 deg easy he
ent plus 15 deg optimal eye rotation). Armirror in this loca
ield of view of both eyes while the driver looks straight ahe
ame reason, visual effciency will becat its highest when the
n mirror is placed within an area 45,deg above the forward 1i
and 45 deg below the forward line.of sight (30 deg easy head
15 deg optimal eye movement). If necessary, the horizontal 1]
and eye movement may be extended 75 deg to the left and 75 de
of the forward line of sight to view the mirror (45 deg easy
bnt plus 30 deg eye movement).

ver can combine headrand eye movement that exceeds the above
b should not be requitred to do so repeatedly or for long peri

ptual Characteristics of the Eyes: The ability of the eye td
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to alert him to the presence of traffic activity to the rear.

I, form, color, and motion is highest in the area of central
iately surrounding the primary line of sight. The perception
ions isureduced outside of the central vision area. The perg
ic events and the presence of cars to the rear is reduced whe
ncedaway from the forward line of sight. Beyond a given are

ff
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Under these

conditions, an alert driver must monitor the rear vision mirror in order to
determine the traffic activity and vehicle presence to the rear.
farther a mirror is placed away from the forward line of sight, the poorer
the driver's perception of the forward traffic events while he is Tooking
into the rear view mirror.

1The human eye does not rotate around a single point.

Thus, .upon

The

temporal

(outward) gaze the eye moves rearward approximately 0.5 mm and in nasal
(inward) gaze, the eye moves forward approximately 0.6 mm.
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FIGURE 3 - Horizontal Extent of Head and €ye Movement
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FIGURE 4 - Vertical Extent of Head and Eye Movement
2.5 Enhancement of Visual Perception: Visual perception (perception gf

happ )n mirrors
are placed within the binocular field of view. Rear traffic activity,
reflected in the rear vision mirror, stimulates the retina of each of the
driver's eyes and he is, thus, provided with a stronger image, a higher
degree of motion perception of the image, and a reduced reaction time to
turn his eyes and observe the image directly in the mirror. A rear vision
mirror provides better visual perception when its width allows the driver to
view the images in the mirror with both eyes simultaneously. This means the
effective aperature (opening or width) of the mirror must be sufficiently
wide to allow both right and left 1ine of sight to view the mirror while the
eyes are parallel. Interpupillary distance is the distance between the
lines of sight and is approximately 64 mm (2.5 in). It is desirable that
the mirror should be sufficiently wide to allow binocular view with
reasonable changes in the lateral position of the driver's eyes.
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2.5

2.6

2.7

(Continued):

The vertical dimension of a rear view mirror or system should adeq
provide for changes in the vertical position of the driver's eyes.
Insufficient vertical mirror dimension restricts a driver's "eye f
and often a physical eye and head adjustment must be made to use t

Better space and motion perception results when the object perceiv
within the context of its highway environment. More accurate loca
of cars seen in the mirror will result when a portion of the obser
is seen in the mirror, serving as a reference cue

nation and Visual Perception: MWhen highway and street il tum
to levels experienced at twilight and dawn, visual per€eptio
Brightness contrast of the vehicles and objects on’the h
great]y reduced. The contrast approaches zero (no contrast) short
dark descends. For best visual perception of rear traffic events,
view pirror should have as high (bright) a reflection”as possible
the d
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abili

I1lum
falls
suffers.

ness of his forward view. The brightness ©f the view to the
ted in the mirvor should remain as high-as) possible until da
1y descends. Low-transmittance mirrors ‘reduce the driver's
y during the low-illumination hours ofi dusk and dawn. This
due to the difficulty the eyes have in adapting to a reflected ima
brightness greatly lower than the brightness of the forward highwa
A lowered brightness image results in\a longer viewing time of the
a congition to be avoided.
with age. A 60-year-old driver may require three times more light]
than a 20-year-old driver.

Visio
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the roadway ahead.
on dr

ce of glare or reflected glare sources within the driver's f
Headlight glare.from oncoming vehicles can reduce forward
lity. Overhead)roadway lighting glare can also reduce drive
lity. Likewise, glare from following vehicle headlights ref
ar view miwror into the driver's eyes can reduce driver visi
A1l of these glare sources are additive in the

fatigge-to-drivers at night.

iver will be provided with a rear view that is similar to the

ver visibility and every effort should be made to minimize or

uately
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The illumination needed to see well increases

to see

in Night Driving: (Seeing during night driving is handicapped by the

jeld of

=

Tected by
bility of
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elimiqate stich glare. Glare sources may be a cause of both irrita

The closer a rear vision mirror is placed to the driver's forward

vision at night, the greater may be the reduction in forward visib
the greater may be the discomfort from the glare source. The redu
the glare is possible with Tow-transmittance rear view mirrors. T
such mirrors is advised when the glare sources may be disabling to
and discomforting to the driver. The age of a driver is generally
to the degree that glare affects vision. Older drivers are more s
to glare discomfort and visibility loss. After glare, a driver 60
age may require two times as long to recover from glare as a 20-ye
driver.
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2.1

2.8

(Con

tinued):

Day-night mirrors that provide both high- and lTow-image brightness should be
easily activated by the driver and used only when the glare source is high.
The mirror should quickly be returned to full transmittance whenever the
glare source is not high, in order that the driver can perceive the vehicles

to the rear in the context of the highway on which they are traveling.

In

this way, full knowledge of the speed characteristics and the lateral
placement characteristics of the following vehicles can best be determined.
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