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Abstract. The modern world is faced with an increasingly aging population, so
the demand and market of the aged have expanded rapidly. The authors suggest
researching the icons suitable for the elderly. The findings herein identify design
elements of 2D and 3D icons and may serve as a reference for those engaged in
icon design and research in the future. Therefore, this study probed comprehen‐
sively into the viewing angles, depth, and directionality of 2D and 3D icons. The
useful references for further research and practical applications of website design.

Keywords: Icon · Viewing angle · Depth · Directionality

1 Viewing Angle of 2D and 3D Icons

1.1 Three-View Diagram

As a 3D object is observed, the position of the object in relation to the observer can be
shown from different viewing angles. There are six viewing angles available: top, left,
front, right, back, and bottom (Fig. 1). However, the front, top, and right viewing angles
are the three frequently used. As the feature of an object differs, the viewing angle
suitable for it varies. A designer will choose the viewing angle that can present the
features and details of the icon more adequately.

1.2 Viewing Angle

A designer can present an icon from four viewing angles, or viewpoints: one-view, two-
view, three-view, and offset from front [1], which are explained below.

One-View Diagram. The one-view diagram is the most commonly used for icons at
present. This way, an object is presented from only one viewing angle, which is parallel
with the viewer’s sightline, usually from the front or the angle which can show the
optimum features of the object (Fig. 2).
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Fig. 2. One-view diagram

Two-View Diagram. A two-view diagram presents an object from two viewing angles,
from the front and the slight top or side, to show its two sides and highlight its features
(Fig. 3).

Fig. 1. Three-view diagram
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Fig. 3. Two-view diagram

Three-View Diagram. A three-view diagram presents an object from three viewing
angles, i.e., from the front, top and side, to show the object in an optimum and equal
way (Fig. 4).

Fig. 4. Three-view diagram

Offset From Front. An offset from front diagram (Fig. 5) is similar to a two-view
diagram (Fig. 3) in terms of presentation effects, for both are presented from two viewing
angles. However, close examination reveals their difference. The offset from front
diagram takes the front view as the major viewpoint and the slight top or side as the
minor viewpoint [1]. The major viewpoint shows more features of the object than the
minor viewpoint. The greatest difference between offset from front and two-view is that
the former presents the object in a one-view diagram without contracting the major
viewpoint. By contrast, the latter contracts the major viewpoint to present a two-view
diagram. Therefore, when the object is presented in the offset from front viewpoint, a
one-view diagram plus depth and shade is good enough to present a perspective.
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Fig. 5. Offset from front

1.3 Depth

Depth is an important factor used to distinguish 2D icons from 3D icons. The factors
affecting the way to present the depth of an icon are shade [1], shadow [1–3], depth/
shallowness [1], and front/back. As an icon is presented in different levels of depth, the
results are widely different. 2D icons show farness or closeness by means of front/back
(Fig. 6), depth/shallowness (Fig. 7), distance (Fig. 8), and size (Fig. 9). However, 3D
icons (Fig. 10) are presented in common ways; that is, their convexness or concaveness
is shown in two ways. Moreover, some icons show 3D effect through 2D techniques;
namely, shades are used to present convexness (Fig. 11) or concaveness (Fig. 12).

Fig. 6. Front/back
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Fig. 7. Depth/shallowness

Fig. 8. Distance

Fig. 9. Size

Viewing Angle, Depth and Directionality of 2D and 3D Icons 311



Fig. 10. 3D perspective

Fig. 11. 2D convexness with 3D effect

Fig. 12. 2D concaveness with 3D effect

1.4 Directionality

Icons can present directionality [1]. To be exact, 2D icons can show such two-dimen‐
sional directions as upwardness, downwardness, leftwardness, and rightwardness
(Fig. 13). However, 2D icons can hardly present depth, i.e., inwardness and outwardness
(Fig. 14), though the front of the arrow is larger than its back. By contrast, 3D icons can
not only show upwardness, downwardness, leftwardness, and rightwardness (Fig. 15)
but also inwardness and outwardness (Fig. 16).

Fig. 13. Upwardness, downwardness, leftwardness, and rightwardness of 2D icons
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(a)Inwardness                 (b) Outwardness

Fig. 14. Depth of 3D icons

Fig. 15. Upwardness, downwardness, leftwardness, and rightwardness of 3D icons

(a)Inwardness         (b) Outwardness

Fig. 16. Depth of 3D icons

2 Conclusions

Presentation of depth is an important factor influencing 2D and 3D icons. Viewing
angles, depth, and directionality are important factors that affect viewers’ judgment of
depth. In general, there are four viewing angles used for icons: one-view, two-view,
three-view, and offset from front. To present an icon in an optimum way, designers
usually adopt the offset from front viewpoint. Thus, the main features of the object may
be presented from the major viewpoint while the features from the minor viewpoint are
less important, with only depth indicated. In addition, to present depth, 2D icons rely
on front/back, depth/shallowness, distance, and size. As for directionality, 2D icons can
show the direction on a two-dimensional axis without presenting depth (inwardness and
outwardness). By contrast, 3D icons can easily present three-dimensional movements,
including inwardness and outwardness.
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The modern world is faced with an increasingly aging population, so the demand
and market of the aged have expanded rapidly. The authors suggest researching the icons
suitable for the elderly. The findings herein identify design elements of 2D and 3D icons
and may serve as a reference for those engaged in icon design and research in the future.
The useful references for further research and practical applications of website design.
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