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Introduction. Using Inventor and AutoCAD to create 3D models of control cabinets 
significantly improves the efficiency of the design process. Detailed virtual models that accurately 
reflect the geometry and positioning of components allow you to identify and eliminate potential 
design flaws at the early stages of development. This, in turn, helps to optimise the layout of the 
equipment inside the cabinet, reduce the number of errors during the production phase and improve 
the overall quality of the finished product. In addition, visualisation of the project in three-
dimensional space greatly facilitates communication with the customer and contributes to more 
informed engineering decision-making. [1, 2]. 

Actuality. The relevance of using three-dimensional modelling of control cabinets in integrated 
CAD systems containing component libraries from pneumatic automation manufacturers is driven by 
the need to improve the efficiency of design and production processes. This approach allows you to 
automate the selection of standard elements of pneumatic systems, create parametric 3D models of 
cabinets and perform virtual testing of their functionality. The use of modelling methods such as 
parametric design and libraries of off-the-shelf components significantly reduces development time, 
minimises errors at the production stage and ensures a high level of compatibility between different 
elements of the automation system. 

The aim of the study is to develop and optimise the design of a control cabinet for a gate-type 
dosing machine using 3D modelling. Using software and a 3D library, the task was to create a model 
that would provide accurate weight control of the selected dose of a bulk food product, while 
optimising the design and functionality of the cabinet. 

Discussion of the research results. The process of visualising three-dimensional scenes is a 
multifaceted problem that requires the use of complex algorithms and powerful computing resources 
[1,3]. Despite significant progress in the development of computer graphics, accurate real-time 
simulation of light propagation remains unattainable due to the exponential growth of computational 
complexity with scene detail. Therefore, modern rendering engines usually use a combination of 
different methods, each of which has its own advantages and limitations. One of the most common 
and fastest methods is rasterisation. This algorithm is based on projecting three-dimensional objects 
onto a two-dimensional screen plane using mathematical transformations. Rasterisation is used 
effectively in interactive applications such as video games due to its speed, but has limited capabilities 
for modelling photorealistic effects such as shadows, glare, and transparent materials [4,5]. The ray-
tracing method is a more physically based approach that produces more realistic images (fig.1). It is 
based on the idea of tracking the path of a light ray from the source to the observer's eye. Each ray 
crossing the surface of an object determines the colour of the corresponding pixel on the screen. 
However, this method also has its limitations, especially when modelling complex scenes with many 
reflections and refractions. Ray tracing is the most accurate and sophisticated rendering method that 
produces photographic-quality images. Unlike the ray tracing method, ray tracing tracks the path of 
a light ray in the opposite direction, from the observer's eye to the light source. This allows for 
accurate modelling of effects such as caustics, soft shadows, light dispersion and depth of field. 
However, high image quality is achieved at the expense of significant computational costs, which 
limits the use of ray tracing in interactive applications. Modern rendering engines often combine 
different methods to achieve an optimal balance between image quality and computing speed.  
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Figure 1.  General 3D view of the control cabinet for the mechatronic dosing module 
 
For example, ray tracing is used to create high-quality pre-rendered images, while a hybrid 

approach combining rasterisation with ray tracing-based methods is used for interactive applications. 
The development of computer graphics is aimed at creating more efficient rendering algorithms that 
will allow for photorealistic images in real time. Promising areas of research include parallelisation 
of computing, the use of GPUs, and the development of new algorithms based on machine learning.  
The main goal of the study is to create a detailed geometric model of the control cabinet, which will 
allow for a comprehensive geometric analysis and correct marking of the control cabinet as the basis 
for the design of technological equipment at the design stage (fig.2). 

 
 

Figure 2.  Adaptive modelling algorithm 
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 Using computer graphics and motion simulation methods, it is planned to study the working area 
of the energy supply to the cabinet and determine the limitations of the working area for servicing 
electropneumatic equipment. This approach also makes it possible to identify potential conflicts 
between the controlled elements. The results obtained will allow us to assess the efficiency of the 
machine as a whole, identify bottlenecks for maintenance and take into account the design features 
of the process machine and offer recommendations for optimisation. 

 
Conclusions 
 
This study demonstrates the effectiveness of using Inventor software to create a detailed three-

dimensional model of a packaging machine. The use of the 3D model library from 3Dfindit.com has 
significantly accelerated the development process and ensured a high level of accuracy of geometric 
characteristics. The resulting model provides an opportunity to analyse the machine's operation in 
detail, identify potential problems in the design and optimise the packaging process. The use of 
Inventor Studio for model visualisation allowed us to create a realistic image of the machine, which 
makes it easier for both developers and customers to understand its functioning. The developed model 
can be used for further calculations, simulations and optimisation of the packaging machine design. 
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