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ABSTRACT

Time "parametrism” today most people know like a
designers world. But still debate regarding the integrity of
and independence parametric directions and opportunities
the allocation of his in a separate style. There are many
errors value and the essence of the term "parametric”.
However, this style the direction of the parametric, based
on the use of new architectural elements transformers
space and gives objects movement finds all more fans. So
it is especially relevant in today there are search and
application relevant digital technology for the realization
of all theoretical design features in the real creation
objects environmental space.

The modern idea of the world based on paradigm
nonlinearity, in which develops the idea of the universe as
many systems who live at laws of self-organization.
Development of ideas nonlinearity considered as a result
create the new methodology nonlinear design, lesser
extent guided historically formed rules of shaping or
subjective artistic experience designer. Therefore, the
basis of new methods put principles of artificial
morphogenesis, synergistic paradigms of simulation
biotic and inanimate nature which open unprecedented
prospects in the field forming and offer new techniques
and ways of describing and organizations architectural
objects. So the notion of "nonlinear architecture™ brings
together a number of areas that develop in parallel:
parametric,  the  on-tech, electronic  Baroque,
BLOB-design, landfermann and others. Arose these areas
as a result the evolution of ideas previous styles: bionics
structuralism, organic design [1].
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1.INTRODUCTION

Parametric represents new global style in modern
architecture and design that come on change of
post-modernism. A new direction arose on the basis of
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different areas science: computer technologies of arts,
biology, architecture mathematics, sculpture. The term
"parametrism" originates math has in mind use certain
editable parameters and variables in the result which
varies the result on the target system. Greek the language
of the word "parametrism" translated as "map" and
denotes the amount figure characterizes any property
device or process. Name a new direction due to the
method design. At the initial stage architect specifies the
parameters designer counts its form, and change the
settings displayed on shaping structures. Development
computer technology allowed to provide most creative
freedom of the architect in creating a variety of the shape
of the buildings [3].

The founder of this style considered to be Frei Otto, who
one of the first began to use for design method "search
form™ using simulation of physical processes. Further
penetration digital technology and programming in
architecture made a huge influence on many architects of
the avant-garde, which have been actively to apply in his
work tools computing design [4].

Other  well-known  architects-parametric-considered
ZahaHadid, Greg Lynn, Norman foster. Parametric
direction different from other styles defined features:
elegance fluidity without seam; a combination of a large
number of individual elements in a unit; dynamic form;
individuality architecture; it is based on parameters and
geometric forms; all strictly calculated.

It should also to emphasize that parametrism born from
digital methods animation. Attraction parametric
modeling and relevant forming tools give this the process
radically new goals and values. Parametric modeling
significantly different from the usual two-dimensional
drawings or three-dimensional modeling. The principle of
creating architectural forms: parametric the method is
described not one form, a certain set forms, with changing
the settings, present in mathematical expressions, impact
the geometry forms [5].

Parametric after modernism great style. It closes transition
the company, which was generated the crisis of
modernism, and marked such movements like



postmodernism,  deconstruction and  minimalism.
Parameters requires scale in everything from architecture
and interior design to large urban design.

As a conceptual definition the parametric you should
contact to the definition Patrick Schumacher, that offers
the following formula: the parametric means, all
architectural the elements have to be parametrically
related providing flexibility of the entire system.
Parameters in together with algorithmic methods of
shaping, define fundamental ontological slip inside basic
key elements that define this style. Almost instead of the
classic composition perfect geometric figures, instead
straight lines rectangles cubes, cylinders and pyramids,
used new items — dynamic, adaptive, geometrically
modified [7].

In General, parametric shows awareness as a new Outlook
and innovative development in related fields knowledge,
coupled with technical opportunities new designs and
materials create the need working with complex
information models architectural objects on computer
based technology [6].

2.MATERIALS AND METHODS

Parametric projects received the opportunity the
embodiment only with the creation of algorithms able to
visualize computational geometry. Software tools such as,
for example, a plugin grasshopper for three-dimensional
environment modeling rhinoceros, allowed designer to
create the algorithm, performing which is based on the
originally set output parameters the program generates 3d
model. The principle build parametric models almost
fully automated: most often as an output the parameter
acts as the set of points line or lines. Search best the
solution is under the program, man creates "tree
building”, which, upon closer proceedings visually
decorated software code [6].

Parametric direction has in view of the changes space
robotic ecosystem materials respond to changes in
environmental environment and so on. And this makes it
possible development time, for example, it is a
convertible, collected again the building that gradually
being completed. This means gradual a departure from
static the idea of the environmental space. Fully change
strategy development and it is the view such objects.
Appears a lot materials membrane type, textile and filmy
materials there is a powerful the development of the
textile industry. Early architecture rested in stone
structures — concrete or glass. That is appear new
materials which carry in another story and give others
ways of working with form and functions. After today it
is possible to create morphogenetic structure where each
element can offline, but according with neighbors to
change shape so that will change properties environment
such as illumination, temperature, the air flow through,
color, texture and much more. And if it is associated with
natural the principle flexibility and elasticity living
matter it will designers in the future on another level the
formation of environment accommaodation [6].

According to the new paradigm the parametric you can
expect many new auxiliary styles enrich and bring the
advent of digital era (digital age). Today parametric
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brings together many different directions parametric
urbanism, morpho-ecological design digital Baroque,
parametric ornament, digital morphogenesis etc., each of
which has its own own tools and aesthetic features [7].
Among the latest architectural development the
parametric it is possible to allocate following [8]: cultural
center name Heydar Aliyev project Studio ZahaHadid
made by all the canons the parametrism; office building
media-ict is designed Studio architect Enrica Ruiz gels
with inflatable facade; the project google campus that
soluble in the surrounding environment due plastic
translucent shell that transformations by the prescribed
features structure; pavilion from ICD and that repeat the
structure of the exoskeleton the beetle, in this work were
United achievements robotics and biometrics [3,4].

Thus it should be noted, what parametric design based on
geometric modeling object using parameters elements the
shape and proportions between these parameters. The
emergence of powerful software systems parametric
modeling, such as catia (dassaultsystemes), generative
components (bentley systems), rhinoceros + grasshopper
(Robert Mcneel & associates), Revit + Dynamo
(Autodesk), allowed to create extremely difficult objects
that simulate the natural structure. At the heart of
algorithms computer programs are geometric equation
describe the curves and surface (Nurbs, Spline, Bezier,
etc.). Camera  geometric  modeling  provides
mathematically accurate representation surfaces arbitrary
imitating counterparts with world live nature that further
allows you to translate in the life of the project, based put
bionic form any complexity [2].
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Fig‘ure‘l: VR-paranTetric modeling in SketchUp

In figure 1 we see VR-parametric modeling in SketchUp,
by using simple 3D models.

So digital parametric architecture — progressive the
direction in the development of modern styles. In her
based on the principles virtual and real reality. The
project parametric architecture created using computer
technology and programming [8].

One of the important problems of modern pair. Metric
architecture there are difficulties in implementation
projects. Probably use in the future 3d printers and print
individual blocks will allow to optimize the process of
construction Grand buildings [7]. The difference
parametric method architecture from traditional approach
is that following installed designing, architect designs
structures and contemplating functionalism each element.
In parametric the architect of the specifies the parameters
and the computer on their basis creates thousands of
variations structures.



In creating architectural projects of the xxi century. Goes
the analysis of patterns environmental the world, and
apply the same principles creating the artificial
environment. As an organizational system parametric
architecture actively used composite reception, modern
analog ornament — pattern or pattern [3].

Modern architectural objects in parametric so complex
that to create them traditional ways was would be
impossible. For their simulation should spend original
research to create mathematical algorithms and ask logical
the conditions that must reply the specified requirements.
This kind work as previously connected with the design,
aesthetic functional components however the form is
important not only to figure out but also to simulate and
procedural to describe. Existing diversity forms developed
by geometers and famous engineers-architects but this list
can be extended and supplemented, thanks to the methods
build for wusing computer modeling and visual
programming. For a more accurate the use computer
graphics is note on the classification surfaces in according
to method build CAD [4].
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Figure 2: Parametric 3D design with CAD

In figure 2 we see parametric 3D design object with
CAD-technology. There are various technicians computer
modeling, using which ask form shell (table 1). The
selection of the or other equipment will be determined
specific project tasks. For example, for create sketch
proposals you can "sculpt blank" forms in one from
programs digital sculpting or on the basis photos any the
object of nature to make an analogue surface bionic shape
[11].

To create accurate and details worked project shell can be
used such programs parametric modeling, as, for example,
rhinoceros + grasshopper (Robert Mcneel& associates),
Revit, + Dynamo (autodesk). In the future using export
third-party applications you can perform constructive
calculation to create models for production, photorealistic
visualization. As a rule, design used complex geometric
objects obtained the result operations easier [10, 11]. The
term "operation" understand the set actions on single
object or a group of objects, directed the creation new
geometric object. The set actions that change the object
without changing his nature call modification or edit
(move, rotate, scale, mirror reflection changing the shape).
Thus, edit object is to change the values it data when
unchanged structure. Geometric the objects are described
scalar values and vectors and editing results to change
these the scalar and components vectors [4].
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Table 1: Basic
techniques computer three-dimensional modeling [4]
Technique Description Software
1 2 3
Polygon Cubic modeling. | 3Ds Max
modeling Form is modeled | (autodesk), Blender
using  manipulation | (Blender foundation
over the geometric
primitives. Modeling
on sides along a given
contour
Modeling Surface built on the | Maya
using curves basis of  splines | (autodesk), rhinocer
curves, nurbs, curves | os (Robert Mcneel
Bezier and other tools | & associates)
using such operations
as lofting, rotation
and other
digital Methods: offset | ZBrush
sculpting (displacement), (Pixologic), Mudbo
volumetrica x (autodesk)
Parametric create model on tasks | generative
(procedural or | parameters generation | components(Bentle
algorithmic forms oceurs |y systems),
modeling) algorithmically ~ (via | rhinoceros+grassho
visual programming) pper (Robert
Mcneel &
associates)
Modeling on create imageModeler
the basis three-dimensional (autodesk),
of image object on the basis of | Photomodeler
the two-dimensional | (eos systems inc)
image determined
point of view adjusted
promising and optical
curvature
3D scanning digitization real the | Zscan
world with special | (creaform), cronos
equipment

In turn to surfaces free form from-worn surface different
from canonical (cube, plane) which can to be obtained by
pulling profile along three-dimensional curve build spline
surface control dots, smooth message between the two
pieces and such operations [13-18]. Thus, technology
create surfaces arbitrary form, first apply for mechanical
design (create complex technical objects, such as blades
(blades) turbine fuselage flying apparatus), today used in
architectural design in the simulation surfaces shells.

The surface free forms are created on the basis of
modeling using curves, of which using various operations
created floor-no (lofting, squeezing profile the like) or
directly edit surface, for example through the control point.
the largest distribution got the system, building surfaces
which is based pigwig (created on the basis of
heterogeneous rational B-splines or t-splines) [12]. In
addition, this used creation methods objects on based
surfaces Bezier Koons and garden. properties the surface
free forms are set such parameters as a control point




number "rags", degree (density control points on the plot).
thus, it is worth noting again, in contrast from the classics
and modernism, where applicable hard geometric
structure and in the composite the underlying cause are
relatively simple geometric shapes (cube, cylinder,
pyramid), parametric style the direction is on the
application other, absolutely new geometric objects, such
as splines and pigwig. Construction blocks are the new
system such as "metabole”, "hair," bubbles created and
modifierade  using  visual-PR-ingramophone.  so
developing new architectural aesthetics is born at the
junction of geometry, design ideas and modern digital
technology [18].

3.CONCLUSION

Parametric design is still at an early stage development,
but modern research show that in the near the future it
will be embedded real design. the development of new
methods becomes fundamental condition future success.
new method design develops not only because of
technology but also the new software security that will
make parametric design available for architects. most
popular parametric trends in design XXI article linked
with the rapid development computer technologies. use
opportunities modern computer technology (computer
programs 3d modeling), all this has allowed to create a
large variety of parametric designs. in the world the
principles the parametric in addition to the architecture
actively used in sculpture, furniture design and industrial
design. That is the future further research.

REFERENCES

1. A. Semenyutina, I. Svintsov, A. Huzhahmetova& V.
Semenyutina. (2018). Regulation of increase of
biodiversity of woody plants in protective forest
plantings of the Volga region. World Ecology
Journal, 8(2), 46-59.
https://doi.org/https://doi.org/10.25726/NM.2018.2.
2.005

2. A Tereshkin. (2018). Specificity of optimization of
recreational potential Forest park (on the
example of the green zone of Saratov). World
Ecology Journal, 8(2), 60-70.
https://doi.org/https://doi.org/10.25726/NM.2018.2.
2.006

3. M. Belitskaya. (2018). Ecologically adaptive
receptions control the number of pests in the
ecosystems of transformed at the forest
reclamation. World Ecology Journal, 8(2), 1-10.
https://doi.org/https://doi.org/10.25726/NM.2018.2.
2.001

4. 1. Lovanov. (2018). Solution of the problem of the
theoretical profile of non-dimensional speed on
the thickness of the boundary layer at the
turbulent flow in the boundary layer based on the
solution of the differential equation of Abel of the
second generation with the app. World Ecology
Journal, 8(1), 43-51.
https://doi.org/https://doi.org/10.25726/NM.2018.1.
1.004

3176

5.

10.

11.

12.

13.

Gladilin V. A et al., International Journal of Advanced Trends in Computer Science and Engineering, 9(3), May — June 2020, 3173 — 3177

S.V. Klyuev, S.N. Bratanovskiy, S.V. Trukhanov,
H.A. Manukyan. Strengthening of concrete
structures with composite based on carbon fiber
/I Journal of Computational and Theoretical
Nanoscience. 2019. V.16. Ne7. P. 2810 — 2814.

I.  Berlinskii & I. Zhadovskiy. (2017).
Physico-chemical characteristics of cations of
non-ferrous metals on ferromanganese nodules.
In International Multidisciplinary Scientific
GeoConference Surveying Geology and Mining
Ecology Management, SGEM (Vol. 17, pp.
943-948).
https://doi.org/10.5593/sgem2017/11/S04.120

O. Lobacheva& . Berlinskii. (2017). Er(lii) solvent
sublation from dilute aqueous solutions. In
International Multidisciplinary Scientific
GeoConference Surveying Geology and Mining
Ecology Management, SGEM(Vol. 17, pp.
409-416).
https://doi.org/10.5593/sgem2017/51/S20.094

R. Arora, R. Habib Kazi, T. Grossman, G.
Fitzmaurice, and K. Singh. 2018. SymbiosisSketch:
Combining 2D & 3D Sketching for Designing
Detailed 3D Obijects in Situ. In Proceedings of the
2018 CHI Conference on Human Factors in
Computing Systems (CHI '18). ACM, New York,
NY, USA, Article 185, 15 pages.
http://dx.doi.org/10.1145/3173574.3173759

S.-H. Bae, R. Balakrishnan, and K. Singh. 2008.
ILoveSketch: As-natural-as-possible Sketching
System for Creating 3D Curve Models. In
Proceedings of the 21st Annual ACM Symposium
on User Interface Software and Technology
(UIST '08). ACM, New York, NY, USA, 151--160.
http://dx.doi.org/10.1145/1449715.1449740

T. Bakker, J. Verlinden, D. Abbink, and R. van
Deventer. 2017. Development of a Haptic Device
with Tactile and Proprioceptive Feedback for
Spatial Design Tasks.In 2017 IEEE International
Symposium on Mixed and Augmented Reality
(ISMAR-Adjunct). 223--228.
http://dx.doi.org/10.1109/ISMAR-Adjunct.2017.74
Google ScholarCross Ref

H. Benko, A. Wilson, and F. Zannier. 2014. Dyadic
Projected Spatial Augmented Reality. In
Proceedings of the 27th annual ACM symposium
on User interface software and technology. ACM,
645--655.
https://www.microsoft.com/en-us/research/publicati
on/dyadic-projected-spatial-augmented-reality/

N. Bogdan, T. Grossman, and G. Fitzmaurice. 2014.
HybridSpace: Integrating 3D freehand input and
stereo viewing into traditional desktop
applications. In 2014 IEEE Symposium on 3D User
Interfaces (3DUI). 51--58.
http://dx.doi.org/10.1109/3DUI.2014.679884

G. Bruder, F. Steinicke, and W. Stuerzlinger. 2013.
Touching the Void Revisited: Analyses of Touch
Behavior on and above Tabletop Surfaces. In
Human-Computer Interaction -- INTERACT
2013, Paula Kotzé, Gary Marsden, Gitte
Lindgaard, Janet Wesson, and Marco Winckler



Gladilin V. A et al., International Journal of Advanced Trends in Computer Science and Engineering, 9(3), May — June 2020, 3173 — 3177

14.

15.

16.

(Eds.).Springer  Berlin Berlin,
Heidelberg, 278--296.

R. Budhiraja, Gun A. Lee, and Mark Billinghurst.
2013. Interaction Techniques for HMD-HHD
Hybrid AR Systems.In 2013 IEEE International
Symposium on Mixed and Augmented Reality
(ISMAR). 243--244,
http://dx.doi.org/10.1109/ISMAR.2013.6671786Go
ogle Scholar

S. Butscher, S. Hubenschmid, J. Muller, J. Fuchs,
and H. Reiterer. 2018. Clusters, Trends, and
Outliers: How Immersive Technologies Can
Facilitate the Collaborative Analysis of
Multidimensional Data. In Proceedings of the
2018 CHI Conference on Human Factors in
Computing Systems (CHI '18). ACM, New York,
NY, USA, Article 90, 12 pages.
http://dx.doi.org/10.1145/3173574.3173664 Google
ScholarDigital Library

J. Butterworth, A. Davidson, S. Hench, and Marc. T.
Olano. 1992. 3DM: A Three Dimensional Modeler

Heidelberg,

3177

17.

18.

Using a Head-mounted Display.In Proceedings of
the 1992 Symposium on Interactive 3D Graphics
(I3D '92). ACM, New York, NY, USA, 135--138.
http://dx.doi.org/10.1145/147156.147182Google
ScholarDigital Library

A. Yassir, M. Bassiri, S. Belaaouad &Benmokhtar, S.
(2019). The multi-agent system a key pillar in the
modeling and engineering of digital assessment
platforms for a real competency mapping.
International Journal of Advanced Trends in
Computer Science and Engineering, 8(1.4 S1),
446-451.
https://doi.org/10.30534/ijatcse/2019/7081.42019

S. N. Z Ahmmad, & Muchtar, F. (2020). A Review
on applications of optimization using bat
algorithm. International Journal of Advanced
Trends in Computer Science and Engineering, 9(1.1
Special Issue), 212-219.
https://doi.org/10.30534/ijatcse/2020/3791.12020



