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PRINCIPLES OF DESCRIPTIVE GEOMETRY 

AS BASIS FOR CORRECT 3D MODELING  
  

Abstract: Descriptive geometry is a mathematical discipline 

that deals with the projection methods. In practice, many 

technical structures are composed of multiple geometric 

bodies cut planes and connected to the unit. This paper 

presents a software application that provides a better visual 

perception and gives examples of modeling in 3D space. 
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1. INTRODUCTION  
 

Descriptive Geometry is a discipline that 

develops and improves spatial visualization 

skills in students. Computer classes of 

descriptive geometry should facilitate the 

understanding of spatial relationships, 

orientation and visualization process. Every 

computer-supported approach to teaching 

descriptive geometry should follow the 

traditional reasoning and thus enable a gradual 

process of visualization. 

And today still images only natural means, 

universal and most clearly in the cosmopolitan 

communication. Of all the many forms of 

image-graphic mode of communication is 

certainly the most needed technical drawing. It 

is believed that the first technical drawings and 

astronomical and geographical maps made 

before about 6000 years ago, following the 

beginnings of astronomy, geography and 

construction techniques. 

In the course of time, with the remarkable 

growth of various scientific and technical 

achievements, and the formation of a growing 

number of relevant technical disciplines and 

related sciences: logic, geometry, mathematics, 

etc., Things are gradually for each individual 

spatial task, the corresponding graphic - 

geometric solutions. 

After twenty years of hard work in 1795 

year French surveyor and engineering general 

Gaspar Monza publish your descriptive 

(Descriptive) Geometry. Monza was first 

devised and formed a new geometric technical 

discipline, which was immediately accepted by 

the whole scientific world of the time. 

Therefore, a sign of a well-deserved 

recognition, and today two adjacent orthogonal 

projection space, connected Monžovim process 

of transformation, called Monžov pair of 

projections. This scientific discipline has both 

theoretical and practical importance of 

increasing technical theory and practice. 

 Introducing students to the engineering 

profession to develop good communication 

skills, especially graphics. First we studied 

projective geometry, then manually technical 

drawing, computer graphics, and programs: 

Auto CAD, CATIA, etc. 

Descriptive geometry can be performed: 

- In the classical manner - by constructing a 

drawing on paper with pencil, triangles, rulers 

and compasses. 

- On the computer in the respective user 

programs for CAD drawing or computer Aidid 

geometric design. 

If the Descriptive Geometry performed in 

a classical manner possible three-dimensional 

geometric space in the constructive process and 

appear in different projections, but only on a 

two-dimensional plane of the drawing. 

However, if Descriptive Geometry deals 

with computer graphics in a computer program, 

a three-dimensional geometric space can be 

constructively processed and displayed in two-

dimensional space - 2D (plane of the drawing) 

and in three-dimensional space - the so-called 

3D modeling. 

Notwithstanding the rapid development of 

information technology is the main task of 

descriptive geometry remains the same: 
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- Developing the capacity of visualization and 

spatial skills of sketching in the field of three-

dimensional Euclidean space and 

- Mastering the methods and tools for graphic 

communication. 

With the advent of computers (especially 

personal computers) is enabled and the 

computer aided drawing. Graphic software 

packages are the basis of CAD systems. This 

software can be roughly classified into 2D 

(dovodimenzijske) systems for drawing and 3D 

(three-dimensional) systems for product 

modeling. 

The toolkit suitable methodology 

constructive geometry is certainly AutoCAD. 

Software package AutoCAD Autodesk, Inc., is 

one of the world's standards of construction and 

design. The first version of the program 

appeared in late 1982, and later each successive 

version had increased performance and speed 

of execution of operations. Particular progress 

is reflected in the design and modeling 

capabilities in space (3D). Commands for 

working with 3D solid are an integral part of 

AutoCAD 2015. Over the constructed 3D solid 

it is possible to perform Boolean operations: 

addition zapemine solids (UNION), subtract the 

volume of solids (SUBTRACT) or finding a 

common volume (INTESECTION). Generating 

looking 3D solids in paper space is possible 

commands SOLVIEW, SOLDRAW and 

SOLPROF. If we make a union of two bodies, 

as a result, the one body that shows a pervasive 

fault. Using the command EXPLODE we can 

to dismantle the body curves and surfaces from 

which it was composed, among other things 

there will be a pervasive fault.  AutoCAD 

penetrating wrong curved surface is 

approximated with a number of points which 

are connected by a continuous smooth curve. 

The coordinates of the points of the curve is 

determined by the computer so that the curved 

surface of the division on the final number of 

polygons and a set of intersection of these 

polygons is pervasive approximation curve, 

which is all the more true if a greater number of 

divisions. AutoCAD has a drawing of rotational 

and vertical elliptic cone (CONE) and rolls 

(CYLINDER). Auto CAD drawing can be 

transferred to a program for visualization. In 

addition to DXF format, information about 3D 

solid can be exported in the following file 

formats: SAT (ACIS standard), STL (standard 

Stereolithography), and 3DS (3D Studio 

format).  

To create interactive educational materials 

rich visualizations in the field of Euclidean 

space, due to its excellent graphics and 

relatively simple process of interactive 

materials, suitable program Rhinoceros 1.  

Enough is used and 3D applications called 

CABRI 3D. Cabri 3D is a program for dynamic 

geometry in space, and was first introduced in 

2004. 

 

 

2. INTERPENETRATION OF 

GEOMETRIC BODY 
 

In mechanical engineering is very often 

the case that some of the mechanical parts are 

formed penetration of a geometric shape 

through the second, ie. penetration of the body 

in the body. If such a machine part made of 

sheet metal, it is necessary to know how to 

draw the network of these newly synthesized 

form. If parts made of solid material, it is 

necessary to properly present these 

breakthrough in the drawing line penetration, as 

well as the draw to know the exact position and 

shape of the projection.  For technical drawings 

line penetration (Figure 1) is shown as a 

continuous line.  

 

 
Figure 1 - Display line penetration 

 

At the point where the surface of parts that 

are dovijeni casting or deep drawing no clear 

line penetration. An imaginary line penetration 

is called a transition lines and concerted 

appears on technical drawings continuous 

narrow line. This line does not begin and end at 

the interface between the extended contour 

surfaces which intersect each other 

(penetrating). Construction of the line breaking 

or crossing the required accuracy, for example. 

in making drawings of pipelines, ventilation 

plants, reservoirs, machine housings, machine 

tools and other devices.  

Figure 2 shows the case of sale of three 

rotary roller perpendicular axes of rotation. One 
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cylinder has a vertical axis of rotation, and the 

other two horizontal axes of rotation. 

 

 
Figure 2 - Penetrations in curved objects 

  

Example intersection rotary cylinder and 

part of torus (a quarter of a torus) is shown in 

Figure 3. 

 
Figure 3 - Penetration of the cylinder and part 

of the torus  

 

 

3. MODELING  
    

In the event that a body enters into a new 

body, so that part of the area common to both 

bodies, we can talk about that one body 

penetrates the second. 

 

 
    a)            b)            c)            d) 

Figure 4 - Penetrations of the body 

(a) penetration of prism and pyramid, 

(b) penetration of prism and cone,  

(c) penetration of two cylinders  
(d) penetration of cone and sphere.  

 

A polygon or curve on the surface of the 

body, which is common to both bodies, called 

the breakthrough. For complete penetration, 

when one enters into another body on one side 

and comes out the other, there are two 

pervasive curve (or polygons). If there is only 

one penetrating curve, meaning that one body 

enters the second only partially, and in this case 

it is a zador of the body. 

In the general case, the penetration or 

zadora get the space curve, ie. continuous set of 

points connected by a rule which does not lie in 

the same plane. It can be a one-piece or two-

piece, which depends on the mutual position of 

the bodies.  

In the case of construction-point lines 

penetrating two coupe, the best is to choose 

such a system level that both coupe cut along 

the axis, ie, by their mother bulbs. Cones we 

cut planes containing their tops (Figure 5) 2. 

 

 
Figure 5 - Penetration of two cone 

 

 
Figure 6 - Complete penetration (two curves) 
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Figure 7 - Zador of two cones (single curve) 

 

Figure 6 shows complete penetration, 

while Figure 7 shows zador of two cones 

(single curve). 

 

 

4. CONCLUSION 
 

 Descriptive Geometry is a mathematical 

discipline that deals with projection methods. 

Methods of descriptive geometry based on the 

projection, ie. mapping the three-dimensional 

Euclidean space in two-dimensional Euclidean 

plane. With this work we wanted to show some 

trends of CAD programs in education, and the 

examples from the industry. 

Theoretical knowledge of geometric 

shapes and their characteristics interact with 

using 3D applications provides better visual 

perception and understanding of spatial objects. 

Although most descriptive geometry used for 

solving practical problems in engineering, it 

can also be used to study many areas of applied 

mathematics and physics. 
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