Theory and practice of design. Technical aesthetics. Issue 11. 2017

UDC 658.512.2
Berdynskykh Sviatoslav', Ph.D. Tech.,
National Academy of Arts of Ukraine
E-mail: artsnamu@gmail.com
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In the design tasks

Abstract: In the given article, the principles of use of modelling tools
of objective and aesthetic properties of the projected forms proceeding from
in advance defined conditions were issued.

Perception of various aspects of an object’s practically implemented
by means of a number of special images. Each of them, revealing a certain
aspect of the design plan, can also have an emotional assessment of its
perception.

The problem of ensuring the functionality, information content,
laconicism and relevance of project images, as well as emphasis of the
figurative characteristics of a designed project put by the author, conducts
to the solution of the question of the expediency of graphic tools.

From this perspective, the recommendations on the choice of
modelling tools of certain objective and subjective properties of the
designed forms on predetermined conditions were developed, and it is
possible to increase efficiency of the graphic determination by using these
recommendations.

Keywords: design graphics, graphical modeling, graphical element,
objective properties of shapes, visual image, design object.

Problem statement. Modern trends in graphic design
development are characterized by widespread transition from man-
made graphics to digital technology. Rapidly developing of computer
and information technology is resulting in increased physical
correctness images, in active use of market-ready elements,
component models, in increasing the functionality of software. The
developers are trying to create computer programs as convenient,
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easier to learn, and their interfaces are characterized be term
“humane”.

In such circumstances there is a risk of images originality loss
of projected objects, mostly through thoughtless use of ready
“template” computer configurations that partly makes graphics
unclear, low quality and devalues it.

Creation of qualitative graphics requires the development and
implementation of scientifically grounded principles, some of which
are based on classical laws and experience of traditional man-made
tools of image.

The question of choice of effective visualization tools in
modelling tasks is the most important issue which will be discussed
in this paper.

Analysis of the recent researches. The existing information
sources do not contain recommendations for selecting optimal means
of image graphics design in sufficient volume. Among the sources
related to use of graphic design in certain types of project activities
there is a quite informative work of K. Zaitsev [5], which deals with
the possibilities and methods of creative use of tools, techniques and
materials of the graphic art to figurative tasks of architectural design.
This book fully covers the use of traditional man-made graphics, but
with the advent of alternative graphical tools it has lost relevance.
Work of the famous American graphic artist U. Boumen [4] is
devoted to consideration of questions of rationality of graphic means
use in a wide range of tasks of information transfer. From the point
of view of detection efficiency of the figurative contents represented
in presentation tasks of architectural practice the research of
A. Kulikov [6] is of interest. Significant research of aesthetic and
utilitarian aspects of project graphic also contained in a doctoral
dissertation of M. Yakovlev [7], where means of objective properties
formalization of architecture and design works are considered in
particular. The expressive properties of the elements of project
graphics and the impact of their compositional organization in the
plane of the perception properties of the image are considered in the
author's publications [1; 2]. The priority principles of creation of
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graphic models of objects of design and architecture in form-building
practice are formulated in author's article [3], which became a basis
for writing of this work.

Article purposes. The goal of this article is the development
of theoretical bases and recommendations about the choice of
optimum tools of graphic visualization of designed projects.

The main part. It is known that the main aspects in the
presentation of objects of architectural and industrial design is a
position in space, surface appearance, a geometrical structure,
functional structure, the principle of work, and also constructive and
technological structure.

Part of the images which contains information on the
functional and utilitarian part of a plan conceptually differs from
images of surface appearance which, instead of that, set forms as the
priority purpose of modelling of aesthetic properties. However
aesthetic qualities of an object and its figurative contents can be
expressed also in images, concerning especially utilitarian
characteristics. For example, one model of the plan can be expressed
by various ways, changing character and relationship of graphic
elements. Therefore, at a stage of the design objects presentation,
questions of the choice of graphic style of the image takes the
important place.

U. Bouman proved that in order to the model was the most
effective in terms of its basic characteristics, the question of
expediency of the choice of graphic elements, and also ways of their
organization in a graphic form on plane space is important [4].
Functionality of model depends on a right choice of a foreshortening
of perception and the choice of type and the direction of projection
and ways of formalization of an object that is replacement of its real
properties with conventional graphic signs — symbolical or abstract.
Also efficiency of graphic model is influenced by method of the
object image (complete, sorted, transparent surfaces etc.). All this is
also directly connected with the choice of the representing means of
design graphics which defines the technological aspect of the image
constructing.



Theory and practice of design. Technical aesthetics. Issue 11. 2017

It is necessary to apply the principles formulated by
U. Boumen to concrete tasks of design graphics in an art form
building. Some recommendations concerning the priority in the
choice of the tools for objective properties modelling of the projected
forms on predefined conditions are provided in Tables 1 and 2. These
recommendations are developed based on both theoretical practices
and practical experience of designers.

It is necessary to make some explanation. Recommendations
concerning the choice of graphic elements, elections of a
foreshortening and a way of projection, a way of formalization of
graphic elements, receptions of the image and graphic means for
especially utilitarian reasons which depend on functional purpose of
model are provided in Table 1. But Table 2 concerns the choice of
means of the image, proceeding from its aesthetic characteristics
(massiveness, lightness, static character, dynamic, monumentality).

Therefore, using recommendations from both tables, it is
possible to develop the most effective graphic model.

Let us consider certain provisions of these recommendations
on the examples.

The location of an object (Tab. 1) on the area is modelled in
two-dimensional plane space, as a rule, in orthogonal projections.
Thus images of objects at the same time have most simplified
appearance, but with preservation of dimensions of a form.
Therefore, the main form of the image of provision of an object is the
map or the scheme of the area (the situational plan) designated with
all objects of the nature and architecture in a symbolical form,
according to overall dimensions, where the designed project, as a
rule, is visual accent of this type of the image.

The geometrical structure of an object (Tab. 1) includes
identification of its volume and spatial form in axonometric or
central projections which give the most complete spatial idea, and
also the description of its geometry by means of system of plane
projections.

The geometrical description traditionally is given by means of
orthogonal projections. Generally, projections that reflect the most
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objective form of preserving natural values are used, as the
conceptual basis for constructing orthogonal projection is to
represent what we know about the subject, but not what we see.

By means of system of dimensional lines the geometrical
parameters necessary for form creation are specified. If an object is
geometrical primitives, then a linear grid is used for the description.

Geometrical models of a form are built by the most laconic
means of graphics: by means of accurate drawing lines of different
type and thickness. So the main line which indicates contours of
visible elements is traditionally allocated by thickness from others.

Geometrical models of a form are built by the most laconic
means of graphics: by means of accurate drawing lines of different
type and thickness. So the main line which indicates contours of
visible elements is traditionally allocated by thickness from others.
To increase the visibility of images that shows the volume and
spatial structure it is possible to use own and falling shadows, tone
allocation of the horizontal planes etc. Thus the falling shadows on a
horizontal projection inform on the relative height of an element or
change of level of the horizontal planes. Moreover, for
differentiation of the object components on the drawing in order to
increase information content colour of lines and painting of plane
zones — continuous or shading — are used. With development of
computer graphics these means gained efficiency in use. However,
spots on such drawings should have local character on the plane for
not to destroy planned structure of graphic space.

The following aspect of representation of a designed project is
a functional structure (Tab. 1) which discloses the principle of its
main functioning. As, for example, the ergonomics of architectural
space is connected with the functional solution of the last one, then
in architectural objects components of the general functional
structure are the various zones of functional zoning limited by
surfaces of architectural elements that they are formed by (the
building envelop), and also communications that connects them and
creates interrelations between them.
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Table 1
Priority in the choice of the tools for modelling of the object
functional properties on predefined conditions

Characteristic/ Graphic Foreshortening, Method of Method of Traditional Modern

means of elements a way of characteristics object means of means of
modeling designing showing showing image image
Plane form Line, local Orthogonal Symbolic Complete Drawing, Vector
spot projections, view picture, drawing,
elevation view collage, raster
modular drawing
walls
External form | Line, local Axonometric Symbolic Complete Drawing, Linear 3d-
of space spot, projections, view, drawing picture model
surface gradation, perspective the grid and projection
light-and- stroke in a models or
shade, grid form local planes
Objective Colour, Perspective Objective Complete Picture, Physically
appearance texture, (adequate to view drawing correct
light-and- visual visualization
shade perception)
Form with Colour, Axonometric Symbolic Complete Picture, 3d-model
surfaces of texture, projections, view drawing projection
various straight line, perspective, by planes of
structural line orthogonal different
characteristics projections texture
/colour
Spatial Line, local Axonometric Symbolic Complete Drawing Linear 3d-
geometrical spot projections, view, model
tructure of a perspective transparent projection
form framework, models or
transparent local planes
surfaces
Functional Line, local Orthogonal Symbolic, Transparent Drawing Vector
structure spot, texture, projections, abstract surfaces, drawing
colour axonometry sorted
(objective) appearance,
section
drawing
Constructive Line, local Orthogonal Symbolic Transparent Drawing Vector
and spot, texture, projections, surfaces, drawing
technological colour axonometry sorted
structure (objective) appearance,
section
drawing
Location Line, local Orthogonal Symbolic, Complete Drawing Vector
spot projections stylized, view, drawing
abstract transparent
surfaces,
section
. drawing
Geometrical Line, local Elevation view, Symbolic Complete Drawing Vector
description spot orthogonal view, sorted drawing
projections appearance,
(objective) transparent
surfaces,
section
o drawing
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The detailed functional structure shows placement of the
equipment, accessories and furniture — functional elements which
organize the space. On the other hand, the space is formed by
passageways, driveways, functional zones which are calculated
according to requirements of ergonomics, standards of fire safety etc.

Table 2
Priority in the choice of the tools for modelling of the object
aesthetic properties on predefined conditions

Characteristic/ | Completeness | Foreshorfening, | Positionin | Direction | Light: | Thesize Spatial
meansof | of image a way of space of | of astroke and- concerning | organization
modeling designing | the image shade space of the plane

Massiveness Complete, Perspective, low Bottom In form Disperse Large Continuous
silhouette points d space
Lightness Dismembered, Angle Top Diagonal, | Distinct Small Plane space
aside, arib perspective, horizontal,
orthogonal tight
projections
Statics Complete, Frontal Centre Vertical | Disperse | Balanced Plane space
silhouette perspective, d
parallel
projection
Dynamics Dismembered, Angle Shifted On the Contrast, | Balanced Continuous,
aside, arib perspective, main long multidimensio
sharp direction, | shadows nal space
L foreshortening tight

Monumentality Complete, Perspective, low Bottom Vertical | Disperse Large Continuous

silhouette points

The functional structure of space is determined by the
movements of the person, as a rule by a horizontal surface therefore
the main way of the image is the projection of all of the elements
forming space to the horizontal plane at the level of eyes of the
person (plan). The objects presented on the plan represent partly
conditionally in symbolical representation with observance of their
overall dimensions. The detailing degree of these elements depends
on the scale of the image. The line is the basic structural graphic
element in construction of such types of the image. Additionally,
surfaces and volumes of the building envelop are founded.

Except horizontal structure, the space can be created behind
the vertical direction: in connection with change of height of rooms,
zoning with change of vertical level of the planes, of the number of
floors etc. The structure of the vertical solution of space is
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represented, respectively, by means of a projection of all elements,
inclusive with vertical communications, on the vertical plane that in
a certain place crosses an object (section drawing).

The functional structure of objects of industrial design can be
rather various and depends on the main (working) function of an
object. The functional structure displays situation and spatial
interrelations of its basic components. Therefore, the choice of the
plane of projection is directed to disclosure of the main idea. For the
image of this structure, except a classical section, the method of
transparent surfaces, a partial section can be used.

One of the main aspects of the objects imaging in the
industrial design is the ergonomic scheme which convinces in
convenience use of a certain object and shows interrelation with the
person.

The constructive and technological structure of objects
(Tab. 1) usually is invisible under normal conditions. In architectural
and industrial facilities, as a rule, bearing and the building envelop
are allocated. The purpose of the image of a constructive structure is
identification and the image of the bearing construction of an object,
interrelation and a relative positioning of the building envelop and
isolating constructions, its connection with bearing constructions, the
image of compound details of the construction etc.

For example, the basic structural elements of the bearing
construction of the architectural form building are the base, a
skeleton, overlapping and a covering, and of some car they are a
farm, a beam, a frame etc. The constructive structure shows the
principle of a structure of an object, interrelation of the basic
structural elements which disclose the principle of transfer of
loading, its geometrical spatial structure which provides rigidity of
construction in general and forms the constructive scheme.

For the image of the bearing constructive structure such types
of the image as a section, a partial section, the image of the sorted
object, the principle of invisible surfaces is used.

Section, a partial section, disclosure, cutting, the sorted
structure (explosion scheme) are used for disclosure of a layer-by-
layer structure of a certain construction.
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Symbolical designations which differentiate components and
at the same time associative inform on character of their material are
widely used for the image of a constructive structure. Traditionally
for this purpose different graphic plane structures from points, lines
of its various combinations and the directions etc. are used.

It should be noted that any image in design graphics can have
certain universality, so it can open not one, but several aspects of a
designed project. Multifunctionality of the image is limited by its
informative loading and is defined proceeding from the principles of
profitability and simplicity of perception. Multifunctionality of the
image is also directly connected with its physical size and conditions
of perception, and respectively, with a scale.

Appearance (Tab. 1) is the main carrier of the artistic and
figurative information perceived through sight. The appearance of a
visible part of an object surface defines its form which includes a
type of an external surface (exterior) and an internal appearance
(interior). The form is result of a functional and constructive
structure, and also its artistic reflection.

The form of any design object has certain composite structure
which is characterized by plasticity, is defined by geometrical
parameters of an object, and also by characteristics of the
components surface. The surface of components is defined by their
material which has colour, texture, surface finish, ability to beat off,
pass or absorb light etc. Therefore, surface material, interacting with
surrounding space, acquires certain visual characteristics.

In design practice there are a lot of different ways of the
imaging of an object appearance. It is known that the image of
appearance in an objective form aims to the image of the end result
of design as it can be perceived under normal conditions. And though
this way is rather effective, however it is not directed to disclosure of
a design and composite thought. But there are formal image means of
appearance which has an aim to disclosure of the main idea of
composition of a plan.

There are fundamental differences in the choice of the
modelling tools which depend on the idea which is been the basis for
composition. If, for example, it is necessary to open surface
composition, i.e. composite solution of a certain plane, then for the
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presentation it is necessary to choose orthogonal projections that
most objective (without projective curvatures) will show it.

If the main idea is an interrelation of various forms, surfaces
visual properties of which differ by its characteristics, then the model
has to be directed to identification and differentiation of such
composite components in structure of a spatial form.

In that case when the aesthetics is defined by spatial properties
of a surface of an object, the model is under construction so that as
much as possible to inform about this property. For the construction
of the image it is possible, for example, to ignore the natural
properties of the material object instead of impose a grid on the
surface to form and a stroke, use tone modelling of light-and-shade.

To identify certain emotional property shown on the plane of
the sheet properties of perception of graphic composition (Tab. 2) are
used.

The form can be given in different systems of projections — by
means of the central and parallel projection. The volume and spatial
and plastic structure of a form reveals in foreshortenings which at the
same time give information on three of its dimensions. Appearance
of objects can be presented:

— from points of real perception (a visual picture) which give a
concept about scale;

— from points choice of which is directed to disclosure of the
composite idea of the work (axonometric images, bird-eye
perspective etc.). In that case at the imaging of an interior it is
possible to use methods of transparent surfaces or a partial section;

—in objective plane foreshortenings that show completely
certain characteristic component of an object (the plane, a surface)
without projective curvatures, and its composite decision (facades,
wall elevation etc.).

For example, to show monumentality (Tab. 2) low points of
perception are used, dynamics of a form is emphasized with sharp
angular prospect, static character amplifies by use of parallel or
frontal projections.

It is known that information on a volume and plastic structure
is also supplemented by shadows: falling one inform about the
mutual provision of objects in space, own shadows give information

12



Theory and practice of design. Technical aesthetics. Issue 11. 2017

on a form of a surface and its position in space concerning other
represented surfaces. In case of modelling of aesthetic properties of
an object (Tab. 2) shadows on the image perform not only function
of form modelling tool: lighting which includes the direction and
length of the falling shadows, ratios of the lit part of a form and dark
form composite dynamics of the image, influence on perception of
weight, respectively, determine figurative content. Contrast and the
direction of lighting influence on character of the dismemberment
forms and consequently, form emotional qualities of the image. For
example, long contrast shadows give the chance to emphasize certain
dynamics of the work.

An interrelation of masses is one of fixed assets of
expressiveness of the work. The big mass of an object concerning
space of the image is capable to increase its massiveness and
monumentality whereas it is expedient to use the small size of an
object concerning space of composition for strengthening of
lightness and dynamic. Emotional qualities of the represented object
will be influenced also by its position in space. It is known that static
character of the image can be increased if to construct composition
of graphic model by the principle of statics; it is similarly possible to
strengthen dynamic of the work (Tab. 2).

The composite structure of a form, except plasticity, is defined
by the ratio and character of materials which influences on
perception of weight and dynamics of the form. Material has texture
which is characterized by the direction, the amount of segmentations
and the drawing. Also perception of mass of the material is
influenced by its transparency and glassiness which defines degree of
forms dismemberment. In graphics there are several ways of
detection of properties of material of an object:

— linear reflection of material texture;

— tone and colour gradation (by different shades);

— surface finish displaying (using graphic surface finish);

—mixed displaying mode (linear and tonal or linear and
colour, etc.);

— naturalistic imitation of texture (by means of a photo,
scanning, realistic transfer of texture graphic means).
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Since the direction of the stroke is also an active means of
conveying the emotional content, it has to be some explanation on
how to use it in images (Tab. 2). Thus the vertical direction of a
stroke will work for formation of an image of firmness and
monumentality, and horizontal one can increase lightness, and the
stroke in a form will emphasize the general mass of represented. At
the same time the diagonal stroke will lead to more dynamic
perception of the picture. Massiveness of an object can be increased
if to represent its silhouette visually by complete spot, to create big
weight on the image while it is dismembered visual image of an
object on the plane and border seems to be lightweight.

The method of graphic space organization by depth will
influence on image dynamics (Tab.2). The plane space which
“holds” a form in the graphic plane is capable to increase lightness of
represented image whereas diversity leads to a certain rhythmical
organization of composition. Uninterrupted organization of graphic
space can entail destruction of the plane and, respectively,
strengthening of dimensions and ponder ability of image.

Conclusions. With the aim of maximum efficiency of the
image, the choice of visualization tools is subject to two conditions:
compliance to its functional purpose and the main aesthetic qualities
of the represented form.

As it follows from the first condition, any design image in
general has to retell the content as informatively and precisely as it
possible. Proceeding from this it is necessary to choose graphic
means to which a way of formalization, the choice of a projection,
receptions of the image and the nomenclature of graphic elements
belong.

The second condition defines the style of the image which is
formed by such means as plane composition, a way of showing of a
form illumination, election of a foreshortening, character of graphic
elements. Thus for the sake of exact understanding of figurative
characteristics of a designed project it is necessary to choose means
of graphic expressiveness expediently.

Some recommendations about effective choice of visualization
tools are provided in tables.
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Research perspectives. The researchers conducted in this
work can be used for the purpose of creation of the systematized
technique of application of means of design graphics in formative
process.
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MOOENI08AHHS 00 €KMUBHUX mMa  ecMemudHuUx 61acmugocmen
NPOEKMOBAHUX POPM 30 Hanepeo GUIHAYEHUMU YMOBAMUL.

Ili3nannsa  pi3HOMAHIMHUX — VIMUAIMAPHUX — 61ACIUBOCTIEN
OU3aliH-00 €Kma NPAKMUYHO Peanizyemuvcsi 3a 0ONOMO2010 HU3KU
cneyianvHux 300pasxcenv. Koowcne 3 Hux, po3kpusaruu nesHy
CMOPOHY NPOEKMHO20 3a0VMY, Modce 60100imu wje t eMoyilHoio
OYIHKOIO. Ilpobrema 3abe3neyeHHs @yHryionanbHoCcmi,
ingpopmamueHocmi, AAKOHIYHOCMI Ma 3MICMOGHOCMI NPOEKIMHUX
300padcensb, a MAKONC AKYEHMYBAHHS 3AKIAOEHUX aA8MOpOM
00pAsHUX Xapakmepucmux npoekmosano2o 00'ekma, CNOHYKAE 00
BUPIULEHHS NUMAHHS OOYLILHO20 8UOOPY epAPiuHUX 3ac00i8s.

Buxooauu 3 yvoco, pospobreno pexomenoayii uo0o 6ubopy
3aco0i6 MOOENBAHHS NEGHUX 00 €KMuUGHUX ma Cy0'eKmusHux
eracmugocmeti NPOEKMOBAHUX GOpM 3a Haneped BUHAYEHUMU
YMO8aMU, BUKOPUCTNOBYIOUU AKI MOXCHA 30inbuiumu eghekmusricmo
epagiunozo supiuenns.

Kurouosi cnosa: npoexmna epaghixa, epagiune moodenosanns,
epaiunuil enemenm, 06’ €KMUBGHI 61ACMUBOCI hOpMU, BI3YANbHULL
00pas, 06’exm nPoexmyeanHsI.

The article entered release in 02.12.2016
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