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PROCEDURAL TEXTURE SYNTHESIS IN 3D RECONSTRUCTION

Abstract

The article explores the advantages of procedural texture synthesis in 3D reconstruction of
historical objects and creating high-quality textures in virtual environments. The main focus is on
methods for creating unique and realistic textures using fractal and space curves, such as the Cantor
set, Gilbert and Gosper curves. The core contribution of the work lies in the systematic application
of fractal geometry and space-filling curves to texture generation. The methodology rigorously
examines three fundamental mathematical constructs: the Cantor set for creating discontinuous and
dust-like patterns, the Gilbert curve for locality-preserving 2D space traversal, and the Gosper curve
for generating hexagonal and snowflake-like tiling structures. By parameterizing these curves and
integrating them with fractal noise functions, the authors propose a hybrid algorithmic pipeline that
synthesizes textures at runtime, allowing for infinite variation and seamless detail across different
levels of zoom (detail-invariant synthesis).
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Introduction

In recent years, the increasing demand for digitizing historical objects and bringing them to life
in virtual environments has brought computer graphics and visualization technologies to a new level.
In particular, procedural texture synthesis, which automatically creates textures for surfaces based on
mathematical rules, is helping to make 3D models of historical objects more realistic and creative. In
this process, classic fractal structures and curves help to create realistic details[1].

There are two main methods for creating textures in the field of computer graphics: hand-made
image textures and procedural textures based on mathematical rules. The first method is labor-
intensive and often limited to repeating patterns. Procedural texture synthesis, on the other hand,
allows for the automatic creation of complex patterns based on mathematical algorithms [2].

Elements of fractal geometry, including the Cantor set, Gilbert curve, and Gosper curve, are
widely used to generate complex patterns that resemble natural structures. These curves, due to their
self-repeating nature, create visual structures close to natural forms. Therefore, they are an effective
tool for texture synthesis|3,4].

Also, fractal-based procedural textures can be generated in real time. This expands the
possibilities of their use in 3D graphics, game engines, virtual museums and VR systems. In addition,
during the reconstruction of historical objects, real texture data is often not enough. Using fractal
algorithms, it is possible to artificially restore non-existent or damaged surfaces. As a result,
procedural texture synthesis is becoming an important tool for preserving historical heritage,
conducting scientific research and creating educational virtual environments [5].

3D reconstruction of historical objects is widely used in many fields, including archaeology,
cultural heritage conservation, education and virtual tours. Traditional hand-created textures are time-
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consuming and resource-intensive, and are limited to repetitive patterns. Therefore, procedural
texture synthesis using mathematical structures such as Cantor sets, Gilbert and Gosper curves
effectively creates high-quality, parametric, and visually complex patterns [6].

Today, digital reconstruction of historical objects is widely used in the fields of archaeology,
cultural heritage preservation, and tourism. High-quality visual images are required for the creation
of virtual museums, 3D tours, and digital archives. In this process, textures are one of the main
elements that provide a realistic view of the object [7].

Traditional texture creation methods often require large image files and create the problem of
repetitive patterns. Procedural texture synthesis, on the other hand, reduces memory consumption and
provides flexible parametric control because it is based on mathematical formulas [8].

Using fractal structures, it is possible to create complex textures with a natural appearance.
Fractal structures such as the Cantor set allow for surface segmentation, while Gosper and Gilbert
curves allow for the generation of complex patterns. The methods also work effectively in real-time
graphics systems. This allows them to be used in game engines, VR systems, and scientific
visualization. Procedural textures also allow for the modeling of various historical materials - stone,
brick, marble, or ancient wall patterns - by changing parameters. As a result, fractal-based texture
synthesis is of significant scientific and practical importance in 3D reconstruction of historical objects
[9,10].

This research aims to solve the following problems: identify texture generation methods based
on fractal structures (Cantor set); increase visual subtlety and complexity using Gilbert and Gosper
curves; evaluate the effectiveness of applying procedural textures to historical objects undergoing 3D
reconstruction[1-3].

Literature review

In the field of computer graphics, much research has been done on procedural texture synthesis.
Ebert et al. (2003) presented the theoretical foundations of procedural texture creation in their famous
work “Texturing and Modeling: A Procedural Approach”. The authors showed methods for creating
complex visual patterns using fractal algorithms, noise functions, and mathematical models. This
work is considered one of the fundamental sources in the field of procedural texture synthesis[1].

Lagae et al. (2010) studied the application of procedural textures in real-time graphics systems.
Their research showed that high performance can be achieved using graphics processing units
(GPUs). This work laid the foundation for the widespread use of procedural textures in real-time
rendering and game engines [2,3].

Akenine-Moller, Haines, and Hoffman (2019) analyzed the role and importance of texture
synthesis in modern real-time rendering technologies. The authors have shown the role of fractal
structures, space-filling curves, and shader technologies in graphics systems. These studies serve as
an important theoretical basis for the development of texture generation algorithms based on fractal
curves [4,5].

Methodology

The research methodology was developed by combining fractal geometry, procedural texture
synthesis, and computer graphics algorithms. At the first stage, the mathematical properties of the
Cantor set, Gilbert, and Gosper curves were studied and their application in texture generation was
analyzed. The Cantor set was used as an iterative fractal algorithm to segment surfaces and create the
basic structure of the texture structure. In this method, the initial line or the central part of the surface
is divided according to certain rules, and new fractal segments are generated in each iteration. As a
result, complex, self-repeating fractal patterns appear on the surface. This mathematical model acts
as the main skeleton for the texture structure. In the second stage, the space-filling curves Gilbert and
Gosper curves were used. These curves have the property of continuously covering two-dimensional
space, allowing for a smooth and orderly arrangement of texture elements. Using the Gilbert curve
algorithm, pixel coordinates were generated sequentially, covering the entire surface. The Gosper
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curve was used to create complex fractal patterns and give a natural look to the texture layers. These
algorithms were modeled based on the L-system and iteration rules. The resulting curves were used
as a coordinate map when generating texture elements. In the third stage, the developed fractal
algorithms were implemented in a graphics programming environment. Shader technologies were
used to make the texture generation process work in real time, in particular, procedural textures were
created using GLSL fragment shaders. During the testing process, the created textures were applied
to various 3D models - walls of historical buildings, stone surfaces and architectural elements. The
results were evaluated in terms of visual quality, level of complexity and computational efficiency.
The results showed that fractal-based procedural textures require less memory than traditional bitmap
textures and provide a high level of flexibility.

Many well-known fractals are considered close to the Cantor set, so the fractal properties of the
Cantor set are of great importance. The construction of the Cantor set begins with the removal of the
middle part from the unit cut, while the ends of the cut are not included. That is, the cut [0,1] is the
initial set, and the first step is to delete the open interval (1/3, 2/3). In the next and all subsequent
steps, the middle part is removed from all cuts (excluding the ends) of the current step. In this order,
we obtain the Cantor set with a sequence size d = 0.9542 [11,12].

The Cantor set of size d = 1. It is possible to construct a Cantor set of size d=1 by moving from
a straight line to a plane. The next example belongs to Magdi Muhammad. The initial set consists of
a single square and we assume that the vertices are (0,0), (1,0), (1,1) and (0,1). At each step we
generate squares that are four times smaller than the previous square. The limit set of this construction

is a self-similar set with N = 4 and a similarity coefficient of r = i. Its size
log(4)

~ log(4)
As can be seen from the constructions, the resulting set is a Kantor set, compact, perfect, and
completely continuous.
a?—x2 a?—y?

wola,x,y) = — N2 > 0. (1)

d=1 Based on the condition of the dimensional Kontor set, that is, we construct an iterative process,
and as a result we obtain the following [6-8].

a 3a a
wn(a'xly) = Wnp-—1 (er _T'y_z> Vo

a a 3a a 3a a
VO Wn-1 (Z,X _Z’y _T) VO Wnp—1 (Z!x +T;y +Z> VO

a a 3a
Vo Wn—1 (Z'x + 77 + T) Vo (x(a® —x?) = 0 Ag (a® —y*) 2 0) V,
Vo (y(a? —y2) =07y (a®? —x2) > 0), n=1,23,.. (2)
Gilbert curve w,- empty set.
@, we get the following as:
(wo(x,y) = (=1 —x%) 2 0). 3)
Now, to control the order of Gilbert curves, we need the following formulas: [7]:
{ mo = 0 4
m, =2m,_1 + a. )

Here m,, - n- size of the ordered Gilbert line (a- unit of measure).

filx,y) = ((J’ =0) Ao (x —mp_1) Ng (M1 +a — x)) = 0;
(lower connecting line)

fo(x,y) = ((x —Mp_1 =0)Ag (¥ —Mp_1) Ag (My_1 + a _y)) = 0;
(left connecting line)

f3:(x,y) = (()’ —2mpy_1—a=0)Ag (x —my_1) Ag (My_y +a — x)) = 0.
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(top connecting line).
Based on the recursive algorithm, we get: w,(x,y) = wp_1(x,¥) Vo f1(x,¥) Vo Wp_1(My_1 —
Y, X —My_1 —a) Vo
Vo f206,¥) Vo wn_1(x,y —mp_1 — @) Vg f3(x,¥) Vo
Vo wp 1 (y —mp_y—a,x—my_y—a),n=123,... (5
The Gosper curve is relatively similar to the Serpin curve, except that the angles of the Gosper

2 2
curve are tilted relative to the axes OX and OY: w4 (a, x,y) = (aT — (x - %) ) Ao (a%; —y*) = 0.
(6)

Here a11- a sufficiently small number (the thickness of the line).
Now we calculate the value of the angle of deviation in the axis system relative to the fixed

coordinate system and apply the translation and rotation formulas here. ¢ = arctan (g) ) Apy =
a _ V3
V7’ Amy = Qgy Pl

Xy = x cos(@) + ysin(@); yiy, = —xsin(@) + y cos(@) + amy.

(7)
Now, using recursion, we get: w,(a, x,y) = a)n_l(aky,xky, Yy — am,,) Vo
3ay 21 . (2m
Vo Wn_q1(axy, (xky - Ty) cos (?> + Yy Sin <?>,
3ak . 21 21 ay
_ (xky — Ty) sin (?) + Yiy COS (?)) Vo Wp_q (aky,xky - Ty,yky) Vo
Agy 2n . 2m
Vo Wnp_q1(Qky, (Xgy — T) cos (— ?) + Yy Sin (— ?>,
Ay . 21 21
— (xky — Ty) sin (— ?> + Yiy cos (— ?>) Vo a)n_l(aky,xky,yky + amv) Vo
Vo wn—l(aky'xky — Qgy, Yky + amv) Vo
5ay 21 . 2
Vo Wn_q1(aky, (xky - Ty> cos (— ?> + Yy Sin (— ?>,
5a . 2 2
— (xky — Zky) sin (— ?n) + Yky cOS (— ?n))n =234, .. (8)

Fractals consisting of circles. Currently, there are several methods for constructing fractal
equations: the method of L-systems, the method of iterative function systems, etc. The design
environment of the R-function algebra logic method, which is different from them, makes it possible
to construct fractal equations. Then, based on these equations, a visual representation of fractals can
be constructed. So, below, the construction of fractal equations consisting of circles based on the RFM
method of V.L. Rvachev is considered. The equation of the outer circle is defined as follows: wyo =
woo(R,x,y) = (R* —x* —y* 2 0),

The equation of a circle bounded by a circle takes the following form: w, = wgy Ay (2% + y? —
(R—a)* 2 0),

here a- thickness of the circle (thickness of the circle 2a), R- radius of the outer circle, a = 27”;

k - number of inner loops after each iteration k=2,3,4,...

. . . R
Here, using iteration, we get: w,(R,x,y) = wo(R,x,yV) Vo Wn_1 (;, X, y) Vo

R 2R 2R
Vo Wp_q (g,x — ?cos(O) /)y~ sin (0)) Vo
R 2R 2R
Vo Wnp_1 (g,x — ?cos(a),y — ?sin (a)) Vo
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R

2R 2R
Vo Wp_q (g,x - ?cos(Za),y — 5 sin (2a)> Vo ... Vo

Vo Wn_q (gx — %cos((k - Da),y — %sin ((k - l)a)) >0;n=123..09

Now let's look at the case of k=6. In this case, we get exclusive ring fractals.

It can be shown that if the inner circles do not collide with each other at k<6, the inner circles
collide at k=6, and the inner circles intersect at k>6. Now let's consider the case where there are two
circles inside a large circle. These circles are intersected. In turn, two more circles are formed in the
inner circles, etc. We construct the equation of the same fractal [9]. In this case, the equation of the
fractal in step 1 takes the following form w(R,x,y) = (R? —x? —y%2 >0) Ay (x2 + y? —
(R—a)>=0). (10)

Trivial intersecting circle fractals. After applying the iteration procedure, we obtain the
following w{ (R, x,y) = wo(R, x,y) Vo wg (g, Xy — g) Vo Wo (g,x,y + g) >0,

R R R R
(‘)Z(R:xry) = a)o(R,x,y) Vo Wy (Elxﬂy_g) Vo W (E;x:y-l_E) =0,

wn(R,x,y) = wo(R,x,y) Vo Wp—1 (g,x,y — g) Vo Wpoq (%,x,y + S) >0;n=123
(11)

Now we consider the case where the inner circles intersect and decrease. For this purpose, we
introduce a decreasing coefficient A. We determine the equation of the intersecting circles as in the
first problem wy(R,x,y) = (RZ2—x2 —y2 = 0) Ag (x? +y?> — (R — a)? = 0),

21
a=-—;

k
k - number of inner loops after each iteration k=2,3,4,...

[ - the coefficient of reduction of the inner circles after each iteration, /=2,3,4,...
R - the radius of the outer circle.
Using the iteration procedure, we can obtain the following [6].

R
wn(fo'y) = wO(R'x'y) Vo Wp—q (-,X,y)

l
Vo Wp_1q <§, X — gcos 0),y — wsin (0)) Vo
Vo Wnoq <§x — wcos (a),y — (l_fl)Rsin (a)) Vo

R (I- DR (I-DR
Vo Wp_1 X cos Ca),y — ——sin (2a) ) Vg ...V

R x— LR o (k—Da),y —

(I-1R
VO (l)n_l (T ) X

l

sin (k — 1)) = 0;n = 1,23, ..(12)

Let's look at constructing a tree equation from circles. The ends of the interval (x1,y1) va (x2,)2)
be points. Given points (x1,y1) and (x2, )») construct the equation of a straight line passing freely
through [10].

[, Y1, %2, ¥2,%,y) = (<% (x, — x1)> cos (arctan (yz _ yl)) +

X2 =X
+(y, — y1) sin(arctan (u)))Z — ((x — %) cos (arctan (}’2 — )ﬁ)) +
X2 T X2 X1
—y0)si Y2~ Y1)\ _ Ly, - ( (3’2—3’1>>
+(y — y1) sin (arctan (xz — x1)) (2 (x2 — x1) cos | arctan P +
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+(@; — y1) sin ((arctan (iz :3:))2 > 0)) Ao (a% —
- (—(x — x;) sin (arctan (Z : ii))) + (y — y1) cos (arctan (z 2 : i’ i))z > 0)

here a - height of the gap (height of the gap 2a).
a

If k if it is even, thengp, = 0, else @, = >
n=1 we have the following equation :a = 27”

w1 (x,y) = £(0,0,Rcos(¢p, + 0), Rsin(¢p, + 0),x,y) V,
Vo £(0,0, Rcos(py + @), Rsin(gpy + @), x,y) Vy
Vo £(0,0, Rcos(py + 2a), Rsin(@, + 2a),x,y) Vo ... Vg
Vo £(0,0,Rcos(pg + (k — Da),Rsin(py + (k — Da),x,y)
n=23,4...da
21

k 1 1
o= k=~ == ghon (-
R, — n- radius of the circular boundaries in iteration (R;=R).
if k is even, thenk, = [g], aks holda k, = [%] - 1.
[x] - x the whole number.
Using the iteration procedure, we get: wyyq (%, y) = f(Ry—1 cos(@o + @), Ry, sin(@, + a),
+ ki« + ki«
R, cos(<p0 +a +%>,Rnsin ((po +a +%>,x,y) Vo
Vo f(Rp-1cos(@g + @), R,y sin(@g + a),
+ (k1 + Da + (k1 + Da
Rncos<<po+0c+((pO (kl ) )>,Rnsin<<po+a+((po (kl ) )>, ,Y) Vo
Vo f(Rp-1cos(@g + @), Ry_q sin(gg + a),
+ (k1 + 2)a + (k1 + 2)a
Rncos<<p0+a'+((p0 (kl ) )>,Rnsin<<p0+a+((p0 (kl ) )>,x,y)v0 ..V
Vo f(Rp-1cos(@g + @), Ry_y sin(@g + a),

+ (k + (k
Rncos<<p0+a+M),Rnsin<¢o+a+M>,x,y)

Wnyx2 (X, y) = f(Rn—l COS(Q”O + 2“) ) Rn—l Sin(goo + 205);

+ ki« + k«a
Rncos<<p0 +2a+%>,Rnsin<% +2a+((poTl)>,x,y) Vo

(o + (ks + 1)6!))

Vo f(R,—1 cos(@y + 2a) ,R,,_; sin(@, + 2a), R, cos <g00 + 2a + .

+ (ki + Da
Rnsin<<p0+2a+((p0 (kl ) )>,x,y)vO

Vo f(Rp—1cos(@o + 2a), R,,_; sin(p, + 2a), R, cos ((po + 20 +

+ (ky + 2)a
Rnsin<<po+2a+((p0 (kl ))>,x,y)vo ..Vy

(@0 + (k1 + 2)a)>
. .

Vo f(Ry—1 cos(@y + 2a),R,,_; sin(¢@y + 2a) , R, cos (goo + 2a + @) R,sin ((po + 2a +

(po+k,a)
T) ' X y) (13)
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1<i<k™! for we have the following:
Wnyi(%,¥) = f(Ry_q cos(@g + ia) , Rp_q sin(pg + i),
+ ki + kia
R,, cos ((po +ia +%>,Rnsin <<p0 + ia +%),x,y) Vo

(@o + (k1 + 1)a)>

Vo f(Rp—q1 cos(pq + i), R,_q sin(gq + ia), R, cos ((po +ia+ .

+ (ki + 1
Rnsin<<p0+ia+((p0 (kl ))>,x,y)vo

(@0 + (k1 + 2)a)>
. :

Vo f(Ry—1cos(@y + ia),R,_4 sin(@y + i), R, cos ((po +ia+

+ (ky + 2)a
Rnsin<g00+ioc+(g00 (kl ))>,x,y)vo . Vo

(@ + kya)
— % )

Vo f(Ry—1 cos(@y + i), R,_ sin(g, + ia), R, cos <g00 +ia+

(po + kya) %,9)
k XY

wn(%,y) = wp_1(X,¥) Vo Wnx1(X,¥) Vo 0nx2(x,¥) Vg ...
Vo wnxi(x' y) Vo ... Vo Wyypn-1 (x' y)- (]4)
In the previous formulas k=2, 3, 4, 5, ....
Pythagorean tree. Pythagoras, proving his theorem, constructed a figure in which squares were
placed on the sides of right triangles. If this process is continued, a Pythagorean tree is formed. Using
quadratic equations, we construct the equation of the tree, that is

wo(a,x,y) = ((a2 —x2Z= 0N ((BP=(y—a)2=0) Vo (B2 = (y +a)? = 0))) Vo
Vo (@2 = y2 2 0) A (% = (x — @) 2 0) Vo (b? = (x + @)% 2 0))) = 0

Here wy(a, x,y) - side 2a and a square whose thickness is 2b.
Using the recursion procedure, we obtain the following [6]: w,(a, x,y) =

wo(a, x,y) Vo wy—1(acos(a), (x + a — av2 cos(a) sin G — a)) cos(a) +
+ (y —a — aV2 cos(a) cos (% - a)) sin(a) , — (x + a — av2 cos(a) sin (% - a)) sin(a) +
+ (y — a — a2 cos(a) cos (% - a)) cos(a)) Vo w,_q1(asin(a),
— (x —a — aV2sin(a) sin (% — a)) sin(a) + (y —a —aV2sin(a) cos (% — a)) cos(a),

(x —a — av2sin(a) sin (E - a)) cos(a) + (y —a — av2sin(a) cos G - a)) sin(a))
(15)

R,sin ((po +ia +

here a - The angle of the tree branch when it turns to the left
0<a< g takes a value in the interval, the angle of rotation when turning to the right g —ais

equal to

Results and discussion

The Cantor set is a classical fractal, which is generated through an iterative segmentation
process. The initial segment [0,1] is taken and the middle third of it is removed at each iteration:

Co=101] Cpyq = %Cn U g + gCn, bunda C,, — n- Cantor set in iteration; Number of segments

per iteration 2.
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log (2)
10g (3)
surface; create a pattern structure; and generate texture layers.

A Gilbert curve is a space-filling curve that covers a continuous 2D space. The coordinate
recursive representation is: G(n) = G(n — 1) U {R * G(n — 1), + ¥}. This curve has the following
properties: it covers all pixels, preserves local proximity, and optimizes the pixel order during texture
generation. Therefore, the Gilbert curve is used to determine the sequence of texture pixel generation.

The Gosper curve is generated by a fractal L-system. Initial rules: A, B. Production rules:
A—A-B—B+A++AA+B-

Fractal pattern D = ~ 0.6309. In texture synthesis, the Cantor set is used to: segment a

B—+A-BB—B—-A++A+B,
"+" — 60° turn left;
"-"— 60° turn right.

As the iteration increases, the curve becomes more complex. In texture synthesis, the Gosper
curve is used to create: a complex fractal pattern; a natural look; and multi-layered textures.

The extension of fractal lines to a 2D texture is done as follows.If the coordinates of the curve
are: P = (x;,¥;), If so, the texture value is: T (x,y) = f(x,y) + aF(x,y), in this f(x,y) — basic
texture, F(x,y) — fractal pattern; a — intensity parameter. In 3D space: T (x,y,z) = f(x,y,z) +
BF(x,y,z), This allows you to generate material textures such as stone, wood, and marble.

A fractal texture consists of several layers.: T = T; + w,T, + w373, in this T;- basic texture,
T,- fractal pattern, T5- noise.

Texture generation works based on the following algorithm: determining the texture size;
generating a fractal curve; calculating the curve coordinates; calculating the texture value for each

coordinate; generating pixel color; layering the texture; creating the final texture image, Figure 1.
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Figure 1. Texture generation results

The results of the study showed that fractal-based textures provide a high level of complexity
101



Oymycmix Kazaxcman 2vinvim Kapuwicol - Becmuux nayxu FOocnoeo Kazaxcmana - South Kazakhstan Science Herald
Ne2 (34) 2026

and naturalness. The Cantor set was effective in segmenting surfaces and creating the structural basis
of patterns. Complex patterns were generated on surfaces using Gilbert and Gosper curves. Since
these curves have a space-filling property, the texture elements are arranged smoothly and
continuously. Procedural textures were found to reduce memory consumption and provide flexible
control through parameters.

Conclusion

According to the results of the study, procedural texture synthesis based on the Cantor set and
Gilbert and Gosper curves is an effective tool for 3D reconstruction of historical objects. The
possibilities of using procedural texture synthesis methods based on the Cantor set and Gilbert and
Gosper curves in 3D reconstruction of historical objects were studied. The results of the study showed
that it is possible to create complex, non-repeating and realistic-looking textures on surfaces using
fractal geometry elements. The Cantor set played an important role in forming the fractal
segmentation of the texture structure, and the Gilbert and Gosper curves allowed generating patterns
that cover surfaces continuously. The methodology developed during the study demonstrated the
effectiveness of procedural texture synthesis. It was found that textures created based on fractal
algorithms are much more economical in terms of memory consumption than traditional image
textures. In addition, the possibility of parametric control made it easier to model the surfaces of
various historical materials. This allows for a more accurate and aesthetically perfect depiction of
historical objects in a virtual environment.

The results of the study showed that procedural texture synthesis works effectively even in real-
time graphics systems. It was found that it is possible to dynamically generate textures using shader
technologies. This expands the prospects for using this method in virtual reality, augmented reality,
and interactive visualization systems. This approach allows for the automatic restoration of damaged
or lost texture parts of historical objects. At the same time, it is also possible to significantly optimize
the process of processing large volumes of 3D cultural heritage data. In addition, the integration of
textures created based on fractal algorithms with various graphics engines (Unity, Unreal Engine) is
also a promising direction. This will expand the possibilities of creating high-quality visual models
in virtual museums, educational platforms, and digital cultural heritage projects. As a result,
procedural texture synthesis can become one of the important technological tools for the digital
preservation of historical objects and their presentation to the general public.
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3D KAMTA KYPYIAFBI TEKCTYPAJIAPIBIH ITPOIEIYPAJIBIK CHHTE3I

Tyiiin

Makanana Ttapuxu HbicaHmapAsl 3D KaifTa KypyZna >KOHE BUPTyaJIbl OpTajga >KOFaphl Caralibl
TEKCTypaJlappl Kacayla MpoLeoypablK TEKCTYpaHbl CHHTE3AEYHiH apTHIKLIIBUIBIKTAPBl KapacThIPbLIAIbI.
KanTop >kxubIHTBIFBI, [ Mn0epT xoHe ['ocep KUCBIKTaphl CUAKTHI (PpaKTaIbIK KOHE KEHICTIKTIK KUCHIKTAPIbI
KOJIJaHa OTBIPBIN, Oiperei j>KOHE IIBIHAWBI TEKCTypalapAbl KYpYy OiCTepiHe Hazap aymapbiiansl. by
JKYMBICTBIH HETI3ri yJieci TeKcTypalapisl »Kacay YINH (pakTaliIslK TEOMETPHUSHBI JKOHE KEHICTIKTI
TONTHIPATHIH KUCBIKTAP/IBI KYHET TYpHe KOMAaHy OONbIN TaObUIaIbl. OMiCTeMe VI HeTi3ri MaTeMaTHKaIbIK
KYPBUTBIMABI MYKHAT 3€PTTEHIi: Y3iK-Y31K KoHE IIaH TOpi3/i YATLIepi xacayra apHanFaH KaHTop KUHAFbI,
JIOKQJIM3ALMSHBI CaKTall OTBIPHII, €Ki OJIIIeMJI KCHICTIKTE KO3fallyFa apHaiFaH [ MibOepT KHUCHIFBI JKOHE
aNTHIOYPHIIITH KYPBUIBIMAAP MEH Kap YIIKbIHBIHA YKCAC KYPBUIBIMAAPIBI KacayFa apHaaraH [ ocnep KUCHIFBI.
By xuceikTapapl mapamerpiey skoHe omapnasl Qpakrtanaplk Ly dyHkumsuiapeiMeH OipiKTipy apKbLIbI
aBTOPJIAP KYMBIC YaKbITBIHAA TEKCTypaslapbl CHHTE3IEHTIH THOPU/TI alTOPUTMIIK KYOBIP/IBI YCHIHAABI, OYIT
opTypii MacmTalOTay ACHreHIIepiH/e MIeKCi3 OpPTYPINTIK IeH MIHCI3 OelmIeKkTepli KaMmTaMachl3 eTeql
(OemmexTepre Toyeci3 CUHTES).

Kinrrik ce3aep: TexkcTypaHblH NpOLENypajblK CHHTE31, KAHTOP JKUBIHTBIFBI, |MIbOEPT KHUCBHIFBL,
T'ocniep KuchIFsl, GpakTangpK TexHonorus, 3D Kaiita Kypy, BUPTyasisl OpTa, KOMIIBIOTEPIIK rpaduka
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MPOLEAYPHBIA CUHTE3 TEKCTYP B 3D-PEKOHCTPYKIIUH

AHHOTAHUA

B crartbe paccMaTpHuBarOTCs IPEMMYIIIECTBA MPOIEAYPHOTO CHHTE3a TEKCTYp TpH 3D-pekoHCTpy KUK
HUCTOPUYECKHX OOBEKTOB U CO3JIAHUH BHICOKOKAYECTBEHHBIX TEKCTYp B BUPTYAIbHBIX cpeaax. OCHOBHOE
BHUMAaHHUE yJEeJseTcs METOJaM CO3JaHWsl YHHMKAJIbHBIX W PEAJHCTHYHBIX TEKCTYP C HCIIOJIB30BAHHUEM
(pakTanbHBIX U MPOCTPAHCTBEHHBIX KPUBBIX, TaKUX Kak Habop Kanropa, kpussie ['minbepra u [ocnepa.
OcHOBHOU BKJIaJl 3TOM paboThI 3aKIIIOYAETCSl B CUCTEMATHIECKOM NPUMEHEHNH (DpaKTaIbHON reoMeTpun
W KPHBBIX, 3aTOJHSIONINX TPOCTPAHCTBO, JJISl CO3J[aHUs TEKCTYp. B METO010THN TIATENBHO H3Y4atoTCsI
Tpu (yHIaMEHTalIbHbIE MaTeMaTHYecKre KOHCTpyKIuu: Habop Kanropa s cozmaHus NpepbIBUCTBHIX U
MBUICBHIHBIX Y30poB, KpuBas [wnpOepra Juis TmepeMelnieHus] Mo JIBYMEPHOMY IPOCTPAHCTBY C
COXpaHEHUEM JIOKaIbHOCTU U KpuBas l'ocriepa Al cO34aHUs LIECTUYTOJbHBIX CTPYKTYP U CTIPYKTYP,
MOXO0XHX Ha CHEXKUHKH. [lapaMeTpu3ys 3TH KpUBBIE U MHTETPUPYSI UX ¢ PyHKIMAMHU (PPaKTaIbHOTO IIyMa,
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ABTOPBI IPEJIATal0T TUOPUIHBIN aNTOPUTMUYCCKHUN KOHBEHEP, KOTOPBII CHHTE3UPYET TEKCTYPHI BO BpEeMs
BEITIONTHEHH, oOecmednBasi OecKOHEUHOe pa3HooOpasue ¥ Oe3ynmpedHyro IeTaau3alliio Ha pa3HbIX
YPOBHSX MacIITaOUpOBaHUs (CHHTE3, HE 3aBUCAIINN OT JeTajeil).

KuroueBble ci1oBa: poreAypHBI CHHTE3 TEKCTYpP, MHOKecTBO KanTopa, kpuBas [ ms6epra, kpuBast
lNocnepa, ¢ppakransaBIe TEXHOTOTHH, 3D-pexoHCTpyKINS, BUPTyaabHas cpeia, KOMIbIOTepHas rpaduka
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