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The quality of the interface between any visual communication system and the
viewer is, to a very large degree, a function of the extent to which the design of that
system and the interior space in which it is housed responds to certain fundamen-
tal human capabilities and constraints. The more important factors for the architect
or interior designer to consider involve the biomechanics of the human body and
the geometry of the visual field. A third factor, the eye heights of seated and stand-
ing viewers, will also be discussed in the following section. In regard to bi-
omechanics, the area of particular concern centers on the limits of the range of
head movement. The degree to which the viewer may rotate the head in the verti-
cal and horizontal planes will quite obviously widen or restrict his or her field of
vision. The geometry of the visual field is equally significant since this aspect of the
eye establishes the viewer's cones of vision and related viewing angles. It should
be noted that in addition to head movement, the eyes themselves are capable of
rotation. The range of eye movement up or down or from side to side adds to the
viewer's ability to scan visual displays. The drawings on the following pages deal
with the basics: the range of head movement in the horizontal and vertical planes
and the visual field in the horizontal and vertical planes.
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ally recorded in three basic planes—
sagittal, frontal or coronal, and trans-
verse—or in planes parallel to them.
The sagittal plane is a vertical plane - % v
taken through the center of the body / k-

and perpendicular to body breadth.

The frontal or coronal plane is also a
vertical plane and is assumed to be "/

taken through the body and perpen- .
dicular to the sagittal plane. The trans-
verse plane is a horizontal plane
perpendicular to the other two planes.
For purposes of biokinematic re-
search, these three planes are viewed

as an orthogonal axis system cen-
tered on the pelvis.
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1..¢ top drawing illustrates the range
of head movement in the transverse or
horizontal plane. Anthropometrically,
the motion is referred to as “neck rota-
tion” and a range of 45° to the left or
right can be achieved without strain or
discomfort by most people. A simple
trial rotation by the reader will demon-
strate the tremendous increase in the
area that can be scanned from a sin-
gle fixed location. The lower drawing
illustrates the range of head move-
ment in the vertical or sagittal plane. A
range from 0° to 30° in either direction
is possible without discomfort. An-
thropometrically, the movement is
termed “neck flexion.” If measured
downward, it is described as “ventral,”
ar~ if measured toward the back or
UL ard, it is described as “dorsal.” In- 0
ternational  Standard Orthopaedic

HEAD MOVEMENT IN HORIZONTAL PLANE

Measurements (ISOM), however, re- 2. ggNT =27 DVik== HEAOM
fer to the downward motion as “fle- \ “,\o\l"r“vi | 9
xion” and the upward motion as 6"‘0\

“extension.” Again, a simple experi- P A >

ment by the reader illustrates the tre- 0. ¢:;? %

mendous increase in the field that can N ¢ _

be scanned as a result of head move- \K g

ment, even if that movement is only a 7N

few degrees in magnitude. \
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HEAD MOVEMENT IN VERTICAL PLANE
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VISUAL FIELD IN VERTICAL PLANE
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The visual field is that part of space,
measured in angular magnitude, that
can be seen when the head and the
eye are absolutely still. The visual field
of the individual eye is termed “mono-
cular vision.” Within this field sharp
images are not transmitted to the
brain, causing objects to appear un-
clear and diffused. When an object,
however, is observed by both eyes Si-
multaneously, the visual field of each
individual eye overlaps, creating a
central field of greater magnitude than
that possible by each eye separately.
This central field of vision is termed
“pinocular field” and, as indicated in
the top drawing, is about 60° in each
direction. Within this field very sharp
images are transmitted to the brain,
depth perception occurs, and color
discrimination is possible. Within this
central field, recognition of words and
symbols also occurs: 10° to 20° of the
line of sight for the former and 5°to 30°
of the line of sight for the latter.
Beyond these respective limits, both
words and symbols tend to disappear.
The area of the sharpest focus is actu-
ally about 1° either side of the sight
line. Depending on the particular
color, color begins to disappear be-
tween 30° and 60° of the line of sight.

As shown in the drawing at the bottom
of the page, the standard line of sight
is assumed to be horizontal and at 0°.
A person’s natural or normal line of
sight, however, is actually below the
horizontal and varies slightly depend-
ing upon each individual and whether
he is standing or sitting. If standing,
the normal line of sight is about 10° be-
low the horizontal and if sitting about
15°, In a very relaxed position, both
standing and sitting sight lines may
drift to an even greater angle below
the horizontal: about 30° and 38° re-
spectively. The magnitude of the op-
timum viewing zone for display
materials is about 30° below the
standard line of sight.
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The preceding drawings serve to indi-
vidually illustrate the range of head
movement in the horizontal and verti-
cal planes and the field of vision in the
horizental and vertical planes. The
drawing here combines both the head
and eye movements in the vertical
plane involved in sighting at various
angles above and below the horizontal
plane. Although the diagram itself may
be of little, if any, practical use to the
interior designer or the architect, it
serves to stress the extent to which
the area that can be scanned is af-
fected by the range of head and eye
movement.

288 INTERIOR SPACE/DESIGN STANDARDS

90° - Lines of Sight

) | Upward  ~y
~ | Scaletfz || / 87 1/2° \
o VT e
rc of Movement of
Asight6inaway 4| | / \ ‘
From the Eye Optional Lines
11~ Of Sight
,w"""'""".'.:"
— F i
P \\ 4 2 *-1..-.;.-.,‘;."_
ZArc of Movement / T A1 --......:.._ J - 22 1/2°
/  Ofthe Eye /. i = A2t
/ N S ;L:..,;» NS _\_
QR il WP . Vi N Horizontal
/ LA L e T Line of Sight
' T o R I ) B 0 A e WO \
| VA ! DR S I veashs e {
\ L L i il A ol | oy T euil 8;:"-,. ‘t
\ “-éi e L L AN TN .‘
\ Arc of Movement 7y AN \r
N\ Of the Ear Hole ]' f\ \\ : "'\\ e, . \"L
\\ | /"' \\ AN KR l ,!’ 125 12
\""-.. I o :’ . \ \ : -.\\ . 4 ‘ /
. —— o i f oo ! _MJ _.- - )
R N\ B | A \lV
% \| 7 /\ AN
(s AN VAP
A / \ \ [
/ | N A “ Y Lines of Sigr
’f . { L\‘ M éﬁ*‘l}ownward
NN St }Q.e? 1ff2°
1 4 T e
N —#
Shoulder = 1
Rest /
[ 900
E p‘\ 9‘7ﬂ

RANGE OF HEAD AND EYE MOVEMENT
IN THE VERTICAL PLANE

Adapted from Human Factors Engineering,
U.S. Air Force Systems Command Handbook, DH1-3, P. DN2B11, 19.



