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_______________________________________________________________________________________________________

The factor of aesthetic attractiveness of products for 

various purposes begins to play an increasing role in connection 

with the development of science, technology, technology, 

especially with the development of market relations and the 

strengthening of competition in the market of goods, and 

especially carving on various materials, in particular wood 

carving having different Gaussian  curvature.  For a wide variety 

of products, a thorough and versatile design study is required, on 

the general geometric shapes of objects, technical creativity and 

their details, techniques and methods for decorating surfaces, of 

any order.  Ornamentation has long been one of such methods, 

the most important and most traditional, especially in Central 

Asia.  Ornaments decorate buildings inside (interior) and outside 

(exterior), various household items, clothes, weapons, books, 

souvenirs and jewelry, columns of architectural buildings built 

in the traditional way. 

The national ornament is the expression of graceful 

beauty and goodness, the phenomenon of the artistic culture of 

the people, which carries the experience of generations.  At 

present, in the conditions of the revival of the self-consciousness 

of peoples, great changes in the life of society, it is natural to 

strive to focus on traditional identity, on folk traditional applied 

art.  The imparting of national identity is often carried out 

through the use of motifs and ornamentation techniques in the 

folk style, and especially in Central Asia, on surfaces of the 

second order, in particular, wood carving on a spherical surface. 

It is known [6] that the images, form and style in the 

decoration of handicrafts have evolved and improved over many 

centuries. 

They are very stable for individual peoples and groups 

of related peoples.  One of the areas of study of folk traditional 

art is the disclosure of the semantics, origin and hidden meaning 

of images.  In Central Asia and, in particular, in Uzbekistan, art 

critics have carried out a number of scientific and research works 

in this direction.  Another important area is the selection of 

optimal prototypes that are of high scientific aesthetic value and 

meet strict criteria.  Over time, the ornament becomes an 

independent element of art, lives its own life, developing and 

becoming more complex: for example, in Tashkent, interesting 

work was carried out on the construction and reproduction of 

some types of ornaments using CAD (computer-aided design 

and technological production of automatic mechanisms with 

cyclic programmed control is also used  Auto CAD when 

designing ornaments). 

In architectural and construction design, one of the most 

logically clear stages of design activities, which are carried out 

in a certain sequence, is the design of structures, in particular the 

formation and design of architectural ornaments.  Therefore, it is 

no coincidence that the introduction of computers, computer 

graphics in construction design began with the implementation 

of construction and engineering calculations. 
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In the design process, a person does not work with a real 

object, but only with its image as a graphic-geometric model.  

This allows experiments not to be carried out during 

construction, which is expensive and time-consuming, but on a 

drawing.  The presence of a (graphic) geometric model also 

makes it possible to see the object as a whole even before it is 

ready, to connect all the parts into a single whole in the best way. 

Architectural forms that have arisen in the last five to sixty years, 

such as thin shells, hanging coverings (cable-stayed, membrane, 

awning, architectural and construction ornaments, etc.) are based 

on curved surfaces and curved lines (pic. 1).  these forms are 

distinguished by technological, functional, constructive, 

aesthetic and economic advantages. 

 

Pic-1 

When designing and designing modern architectural 

forms, in particular architectural ornaments, the geometric 

design stage occupies a serious place, since the surface (wood 

carving) must satisfy the predetermined conditions [2,3,4]. 

An important stage in the design of the shell (wood 

carving) is the geometric design of its middle surface, that is, the 

determination of its geometric shape that best meets the set of 

requirements of a different nature.  Usually it is possible to 

partially and completely obtain a geometric interpretation of 

such requirements.  In these cases, taking them into account 

when designing a surface is reduced to solving geometric 

problems [2,3]. 

In the practice of designing thin-walled spatial coatings 

(architectural and construction ornaments) in the form of 

complex surfaces (combined), the problem often arises of 

determining the coordinates of a discrete set of points on the 

surface of the coating, for example: when calculating an 

ornament, it is required to set the middle surface to point frames 

along a grid given in the plan;  when controlling the geometric 

shape of the core being constructed, it is necessary to know the 

coordinates of the control points on the middle surface of the 

ornament.  When designing the surfaces of spatial thin-walled 

coatings (architectural and construction ornaments) using 

existing methods, this problem is solved in each case in different 

ways.  For complex (combined ornaments) surfaces, its solution 

can be laborious.  Often, the surface is specified immediately in 

the form of a point frame with an arbitrary grid in the plan.  

However, in many cases, when solving geometric engineering 

problems of design, calculation and manufacture of ornaments, 

a situation may arise when a given network cannot be accepted 

as a basic network.  In this case, the designer faces the task of re-

assigning the original frame to a new frame, including from 

special lines (asymptotic, geodesic, curvature, etc.).  For 

example, when constructing a broken geodesic line passing 

through two points of a wireframe surface, existing algorithms 

allow sequential enumeration of the initial parameters to build 

wireframes from geodesics connecting pairs of given points of 

the surface (pic. 2).  However, a significant drawback of such 

frames will be the fact that they will be irregular, while for 

engineering purposes, as a rule, the problem arises of studying 

geometric structures described by an ordered frame. 

 

Pic-2 

In this regard, an algorithm for spline approximation of 

a line has been introduced into the complex of algorithms and 

the package of applied programs that implement the task of 

redefining the frame.  This allows you to obtain a regular linear 

(or point) frame of the surface (ornament), which in turn allows 

you to minimize the amount of input information, facilitate the 

creation of computer processing algorithms for displaying 

information, and also use the developed programs, in particular 

Auto CAD. 

The process of designing an architectural form 

(ornament) is a rather complex information and computing 

complex directly related to the intellectual creative activity of a 

person.  Analyzing this activity within the framework of a real 
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system for designing complex shapes, the following stages of 

design work can be distinguished: 

1. Study of technical specifications (design assignments); 

2. The choice of a constructive solution; 

3. Execution of technical (geometric, strength, etc.); 

4. Execution of drawing and graphic works. 

About half of the designers' working time is spent on 

the number of technical work [1] that can be automated, so it 

becomes obvious the need to identify these works and take 

measures to increase labor productivity through automation.  

There are three main directions in which it is possible to solve 

this problem: 

 - rationalization of the design system; 

 - improvement of the working conditions of the designer; 

 - complex automation of non-creative functions of the designer 

in the design process. 

In connection with the intensive development of 

mathematical methods and computer facilities, computer 

geometry and graphics, the most promising direction is complex 

automation.  In all the variety of works that arise during 

development, the tasks of shaping, the description of geometry, 

and graphic documentation, which can be conditionally divided 

into two main classes, are of predominant importance. 

1. Formation and description of the geometric configuration of 

surfaces (ornaments) and the solution of a complex of applied 

problems on them (technical and economic calculations, 

approximation and discretization of shapes, construction of 

networks of surface lines, solution of differential, metric and 

positional problems). 

2. Display at various stages of input, output and intermediate 

information in the form of drawings, graphs and tables. 

Computer-oriented methods for solving problems are 

thought of as a synthesis of methods of analytical to differential 

geometry, computer modeling of graphic methods, 

approximation methods, various and iterative methods.  The 

choice of these or those of them is determined by the formulation 

of a specific problem. 

Already at the very early stage of designing ornaments 

(surfaces), the designer faces the task of choosing a constructive 

form, on which all other stages largely depend.  Therefore, when 

creating an automated complex, the main task included in it is 

the task of geometric modeling of an ornament (surface).  The 

methods, algorithms and programs of this stage should be 

closely related to the subsequent stages by the general structure 

of the database.  The calculation of the shape of the structure 

(ornament) is carried out on the basis of the fulfillment of a 

number of formal requirements for it.  It should be noted that 

some of these requirements, for example, the requirement of 

aesthetics, are difficult to formalize, and therefore, at the stage 

of shaping, we can only talk about the automation of individual 

operations, and not the whole process.  Obviously, the decisive 

role in the development of design solutions in difficult 

formalized tasks is to remain with the designer. 

When creating a mathematical model that implements 

the task of shaping, requirements are imposed on it that allow 

not only to control the format of an ornament (shell), but also to 

provide a form of description of its surface (geometric structures, 

algebraic, piecewise-analytical,  kinematic, frame) to describe 

the surfaces of shells (ornaments), which most fully reflects the 

geometric essence of such structures (ornaments). 

Computer-aided design in industry also raises a number 

of problems, among which the main ones are geometric 

modeling of the design process and object and human-computer 

interaction in the design process.  The essence of the first 

problem lies in the fact that a person, using a computer to store 

and process information, must describe his activity in such a way 

that it is comprehensible to a computer, that is, to present a 

certain mathematical model of this activity. 

When solving the second problem, keep in mind that 

the computer is a human assistant, and the task is to distribute 

responsibilities during the design process in accordance with the 

person's abilities and capabilities. 

In this regard, an algorithm for spline approximation of 

a line has been introduced into the complex of algorithms and 

the package of applied programs that implement the task of 

redefining the frame.  This allows you to obtain a regular linear 

(or point) frame of the surface (ornament), which in turn allows 

you to minimize the amount of input information, facilitate the 

creation of computer processing algorithms for displaying 

information, and also use the developed programs, in particular 

Auto CAD. 

The process of designing an architectural form 

(ornament) is a rather complex information and computing 

complex directly related to the intellectual creative activity of a 
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person.  Analyzing this activity within the framework of a real 

system for designing complex shapes, the following stages of 

design work can be distinguished: 

1. Study of technical specifications (design assignments); 

2. The choice of a constructive solution; 

3. Execution of technical (geometric, strength, etc.); 

4. Execution of drawing and graphic works. 

About half of the designers' working time is spent on 

the number of technical work [1] that can be automated, so it 

becomes obvious the need to identify these works and take 

measures to increase labor productivity through automation.  

There are three main directions in which it is possible to solve 

this problem: 

 - rationalization of the design system; 

 - improvement of the working conditions of the designer; 

 - complex automation of non-creative functions of the designer 

in the design process. 

In connection with the intensive development of 

mathematical methods and computer facilities, computer 

geometry and graphics, the most promising direction is complex 

automation.  In all the variety of works that arise during 

development, the tasks of shaping, the description of geometry, 

and graphic documentation, which can be conditionally divided 

into two main classes, are of predominant importance. 

1. Formation and description of the geometric configuration of 

surfaces (ornaments) and the solution of a complex of applied 

problems on them (technical and economic calculations, 

approximation and discretization of shapes, construction of 

networks of surface lines, solution of differential, metric and 

positional problems). 

2. Display at various stages of input, output and intermediate 

information in the form of drawings, graphs and tables. 

Computer-oriented methods for solving problems are 

thought of as a synthesis of methods of analytical to differential 

geometry, computer modeling of graphic methods, 

approximation methods, various and iterative methods.  The 

choice of these or those of them is determined by the formulation 

of a specific problem. 

Already at the very early stage of designing ornaments 

(surfaces), the designer faces the task of choosing a constructive 

form, on which all other stages largely depend.  Therefore, when 

creating an automated complex, the main task included in it is 

the task of geometric modeling of an ornament (surface).  The 

methods, algorithms and programs of this stage should be 

closely related to the subsequent stages by the general structure 

of the database.  The calculation of the shape of the structure 

(ornament) is carried out on the basis of the fulfillment of a 

number of formal requirements for it.  It should be noted that 

some of these requirements, for example, the requirement of 

aesthetics, are difficult to formalize, and therefore, at the stage 

of shaping, we can only talk about the automation of individual 

operations, and not the whole process.  Obviously, the decisive 

role in the development of design solutions in difficult 

formalized tasks is to remain with the designer. 

When creating a mathematical model that implements 

the task of shaping, requirements are imposed on it that allow 

not only to control the format of an ornament (shell), but also to 

provide a form of description of its surface (geometric structures, 

algebraic, piecewise-analytical, kinematic, frame) to describe 

the surfaces of shells (ornaments), which most fully reflects the 

geometric essence of such structures (ornaments). 

Computer-aided design in industry also raises a number 

of problems, among which the main ones are geometric 

modeling of the design process and object and human-computer 

interaction in the design process.  The essence of the first 

problem lies in the fact that a person, using a computer to store 

and process information, must describe his activity in such a way 

that it is comprehensible to a computer, that is, to present a 

certain mathematical model of this activity. 

When solving the second problem, keep in mind that 

the computer is a human assistant, and the task is to distribute 

responsibilities during the design process in accordance with the 

person's abilities and capabilities. 
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Pic-4 

To solve many problems arising in the design, it is 

necessary to have an analytical task of this surface, which at 

present can only be obtained by owning the appropriate 

mathematical apparatus and using a computer. 

Thus, a surface is usually defined by a reference 

network of lines belonging to it, which, if necessary, is 

supplemented with new ones at various stages of design and 

calculation.  In many, the given network has to be partially or 

completely modified, based on the requirements for smoothness 

associated with aerodynamic conditions, technology, etc. 

When designing products, it is often necessary to solve 

the problem of specifying and calculating the transverse frame 

of such surfaces as, for example, aircraft fuselages, the surface 

of architectural and construction ornament, car bodies, etc.  This 

process has a number of significant disadvantages.  It is very 

time consuming, the quality of graphic constructions depends on 

the subjective characteristics of the performer;  the graphic 

preset contour has low accuracy, which entails a deterioration of 

its aerodynamic, aesthetic and other properties;  when processing 

parts set graphically, it is impossible to use programmed 

machines, etc. 

When creating modern products, one of the main 

requirements for fuselages, hulls of architectural and 

construction ornament, hulls of ships, is the analytical task of the 

surface as a whole. 

On this basis, in the developed automated complex for 

designing surfaces of complex shapes, a universal mathematical 

model of the frame structure is proposed.  The construction and 

application of the model is based on the implementation of ideas, 

generalized Hermitian splines, which are a generalization of the 

ideas of approximating lines and surfaces by mathematical 

splines [2,4], and their numerical description.  In this regard, 

within the framework of computer-aided design, it seems 

possible to solve the following main tasks: 

1. Describe mathematically a surface defined by a discrete set of 

points and lines. 

2. Design the surface of the architectural and construction 

ornament so that it satisfies some predetermined conditions. 

 - the solution of these problems provides a solution to many 

other similar, and surfaces, such as: 

 - definitions of an arbitrary point on the surface; 

 - construction of differential characteristics of the surface at a 

given point; 

 - construction of sections of the surface with arbitrary planes; 

 - construction of an arbitrary frame of the surface; 

 - surface shape control; 

 - creation of a natural architectural and construction ornament 

that meets the specified conditions. 

The mathematical specification of the shape of the 

architectural and construction ornament, the surface provides the 

possibility of more accurate technical calculations. 

The emergence of computers and computer graphics, 

especially Auto CAD and others, made it possible to create 

computer patterns, interesting in their own way, except for the 

young, it is interesting that KG makes it possible to design, 

forms, form ornaments in the mainstream of folk traditional 

motives, especially in Central Asia, and to do this more  quickly 

due to the automated drawing of symmetric elements, the 

formation of colors, changes, scales and proportions of pattern 

fragments.  At present, a number of special methods of working 

with displays on the display screen in dialog modes have been 

developed, a large number of specialized graphic editors and an 

application package (PPP) are known, which are used, for 

example, when choosing patterns for fabrics and wallpapers.  

With the help of powerful modern graphic computer programs, 

such as the computer-aided design system Auto CAD from Auto 

Disk, a package for preparing illustrations Corel DRAW from 
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Corel Compaction, it is possible to create drawings, drawings of 

almost any complexity in a variety of color combinations. 

CAD systems are most widespread in the field of 

mechanical engineering, architectural images, the formation of 

architectural ornaments of construction, mechanical drawings, 

that is, exactly where numerous, very strict restrictions are 

imposed on graphic images, -technical drawing, construction 

and architectural drawing is characterized by the most stringent 

discipline of the arrangement of parts of images  , conventional 

symbols, etc. However, the world of traditional ornamental 

images also imposes significant restrictions on images. 

It is important that CAD and Auto CAD in mechanical 

engineering, architecture, construction is closely related to 

technology, with the development of computer programs and 

subroutines.  Combining approaches developed on the one hand 

in design, and on the other in computer-aided design in 

mechanical engineering, architecture, as well as wood carving in 

different Gaussian curvatures.  It is promising for the problems 

of computer-aided design and writing of architectural, folk 

ornaments. 

The study of issues Geometric modeling and the basics 

of automated design of architectural ornaments, tasks and 

methods of automated design of ornaments, in the traditional 

Mongolian-Buryat style are devoted to works [2] on from the 

point of view of automated design and geometric modeling, 

developed and conducted research work in small quantities. 

In connection with the above diversity, this article is 

considered. 

Methods for applying ornaments on various materials, 

in particular on wood.  Used as the core of an architectural 

building. 

From the designer's point of view, the methods of 

transition from a graphical representation of a surface to a 

mathematical one (and vice versa) should be simple, i.e.  

accessible to a wide range of users, and universal.  In this regard, 

it is appropriate to consider the descriptions of complex surfaces 

for a given linear-discrete skeleton with the observance of the 

surface smoothness conditions by splines of a low degree, in 

particular, parabolic and cubic, interpolating the values of the 

function and its partial derivatives not only at the nodes, but also 

on the grid lines, and especially using  design, creation of new 

types of building ornaments.  The process of constructing such 

splines is much simpler than the process of constructing higher 

degree splines.  The matrix of the equation system that 

determines the parameters of the spline is tridiagonal with a 

dominant main diagonal, and an economical sweep method in 

the sense of computer time can be used to solve such a system. 
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