renepatopa. [loganeia B3aeMomis BiIOUTUX XBUJIb 13 HOBUM IMITYJILCOM BXI1JHOTO
ra3y CIOpuuuHs€ TypOyJIEHTHE MEpEeMIllyBaHHs 3yCTPIYHUX MOTOKIB 1 BUTIK Ta3y y
KaMepy HU3BKOTO THUCKY.

[ToBTOpEHHS IILOTO LUKITY 3a0€3Meuye MyIbCAIliHHUN PeKUM POOOTH CUCTEMH,
0 CYNPOBODKYETHCA YAAPHO-XBIJIBOBHMH B3a€EMOISIMA Ta HEPIBHOMIPHHUM
PO3IO/IIOM THUCKY.

BucHoBkn

Y poboti Oyno AOCHIIKEHO TMOBEAIHKY MMOTOKY ra3zy HpHU pI3HHX BHIAX
OCBOBOTO CTPWIKHS, SIKHH PO3MIIIyBaBCs Y IICHTP OCHOBHOTO MOTOKY Tas3y.
BUKOpUCTaHHS TaKOTO CTPIKHS HE JIMIIE MOAUQIKYE CTPYKTYPY BXiTHOTO
CTpyMEHs, a W BH3HAa4Ya€ XapaKTep XBHUJIHOBHUX IIPOIECIB Ta CIPHUSIE PO3IBUTKY
KyMYJISITUBHUX TEPMOTa30/MHAMIYHUX e(eKTiB, SKi KPUTUYHO BIUIMBAIOTH Ha
e(eKTUBHICTb T€HEPATOPA.
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Visual perception of analytical information is important for humans, and the
volume and speed of perception of visual images are significant. It takes only a few
seconds to perceive the characteristics of spatial objects while looking at a visual
Image. However, it takes hours to decipher and compare thousands of numbers that
can represent the same objects. Therefore, the importance of visual representation of
calculation results cannot be overestimated.

Laser scanning has recently been used for the visual representation of spatial
objects. Laser scanners are used for spatial scanning of objects. A laser scanner uses
laser beams to obtain a three-dimensional, positioned, single point cloud. The
advantage of a laser scanner is that it creates a highly accurate image that is used in
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3D modeling. Laser scanners are used in industries where accurate measurements are
required. However, laser scanners and their software are very expensive.

There is another approach to studying the shape, size, position, and other
characteristics of objects—digital photogrammetry. Digital photogrammetry does not
require expensive equipment; you can use a regular phone to photograph an object. A
database of photographs of the object of interest is created (the object is
photographed from different angles), which is then processed to determine the spatial
coordinates of the object's points. In other words, a three-dimensional point cloud is
created.

Applications have been developed that stitch together and process the resulting
database of photographs of the object. One of them is Autodesk ReCap Pro.

Autodesk ReCap Pro has long been one of the most popular applications due to
its level of performance and built-in options. With its help, you can skip starting from
scratch and immediately move on to integrating the object into the real environment.
This software consists of two applications.

The Autodesk ReCap Photo application is a cloud service. Autodesk ReCap
Photo allows you to upload photo arrays to Autodesk servers and receive a digital
surface model (DSM) of the object being studied (point cloud) (Fig. 1).

The DSM visualizes real objects with the ability to edit them. When editing, it
Is possible to separate an object or element of an object for further use in design
(Fig. 2). It is also possible to delete or add points to the cloud to improve the quality
of the DSM. DSM visualization allows you to eliminate possible errors when creating
a three-dimensional model based on the received photo database. The use of DSM
allows you to improve real objects or develop design documentation at the stage of
designing new objects. Thanks to the identity of the DSM and the real object, the
accuracy and quality of the design is improved.

Figure Fig. 1 — Point cloud
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Figure 2 — Digital model of the object

The resulting DSM can be used in Autodesk Inventor and other packages for
designing or improving metal structures and their elements (Fig. 3).

@ £

Figure 3 — Reproduction and refinement of objects in 3D models

Thanks to the identity of the DSM and the real object, the accuracy and quality
of the design is improved.
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The paper considers the issue of improving the construction of parametric
three-dimensional models of parts and the development of their drawings in order to
solve the problems of compliance with the requirements of current standards, in
particular, the representation of part sections on drawings in the Autodesk Inventor
package.
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