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Abstract—The use of chatbots is state of the art to produce 
illustrations and pictures. When using these chatbots to draw 
technical illustrations, the results are often wrong. However, 
using chatbots to derive CAD-models is appealing to support 
and automize the design process, e. g., of machinery. This paper 
analyses the current state of the art and the requirements for 
such a use case with a systems engineering approach. 
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I. INTRODUCTION 
The design of machinery is a complex and time-

consuming task. Market and economic constraints lead to 
shorter product life cycles and cost pressure. State of the art in 
the design of machinery is the use of 3d-CAD-systems 
(Computer Aided Design) [1]. To meet the mentioned 
challenges, it would be appealing to automize the time-
consuming process of generating CAD-geometry using 
chatbots. 

  Microsoft Copilot claims to be familiar with coding in 
iLogic, a programming language implemented to automize the 
3d-CAD-system Autodesk Inventor. A simple test to produce 
an iLogic code that would generate a chair in Autodesk 
Inventor 2024 gives, after 3 iterations with error corrections, 
the result presented in Fig. 1. 

As this is of course only a humble example of the use of 
chatbots to steer a CAD-system, it illustrates the possibilities 
of the automation of the design process using Large Language 
Models (LLM). In this paper, a systems engineering approach 
[2] is applied to elaborate the possibilities and requirements of 
such a usage. Based on the problem description above, a 
situation analysis will summarize the current situation. Then, 
the objectives of this work are formulated. To achieve these 
objectives, appropriate methods are chosen. In the synthesis, 
a system to steer CAD-systems with the use of LLM is 
proposed. Autodesk Inventor serves as an example for the 
CAD-system. The conclusion summarizes the findings. 

II. SITUATION ANALYSIS 
In the situation analysis, the current situation is 

summarized. 

A. Process of the Design of Machinery using CAD-Systems 
The design process of machinery describes [1] in detail. It 

is derived from the problem-solving procedures in systems 
theory [2]. The main phases are  

• the clarification of the problem,  

• the formulation of an appropriate technical concept,  

• the definition of the geometry and 

• the derivation of the detailed documentation, e. g., the 
technical drawings [1]. 

This process is supported by CAD-systems. The 
modelling process may differ slightly form system to system. 
As an example, [3] gives the modelling process used in 
Autodesk Inventor 2024. To summarize, basic steps are 

• overall sketching of the geometry, 

• usage of existing components, if possible, 

• derivation of part sketches, 

• extrusion of the sketches or other operations to get 
volumes, 

• manipulation of volumes, 

• integration of the parts to the assembly 

• and derivation of technical drawings. 
 

Fig. 1: Autodesk Inventor model of a chair created by Microsoft Copilot 
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As CAD-systems use a mathematical representation of the 
geometry, Computer-Aided-Engineering (CAE) is often used 
to simulate and verify the design. 

B. Large Language Models 
Large Language Models (LLM) are neuronal networks that 
generate text in response of an input prompt based on training 
data [4]. These models may be trained for specialized tasks. 
[5] gives an example of a language model trained to produce 
CAD-commands. A more generalized and popular LLM is 
ChatGPT, which drives Microsoft’s Copilot, see above. An 
overview of LLM may be found in [4]. 

C. Survey of Existing Solutions to Generate CAD-Geometry 
Beside the simple solution presented in the introduction 

based on existing standard software, several products do exist 
that facilitate LLM to define CAD-geometry. One example is 
CADGPT [6], which can produce optimized Dall-E-prompts 
for vector drawings that may be used by CAD-systems. A tool 
which produces CAD-geometry directly from a text prompt is 
Text-to-CAD [7]. In [8], the ability of LLM to complete CAD-
sketches is investigated.  

An approach using the open-source software FreeCAD 
and the programming language python is given in [9]. In [10], 
ChatGPT, Dall-e, Blender and other tools are used to rapid 
prototype using additive manufacturing. [11] uses 2D-
sketches to generate 3D-models with LLM.  

The existing solutions cover several aspects of the use of 
LLM to generate CAD-geometry. Some solutions only cover 
parts of required design process [6], [8], others do not generate 
full featured CAD-geometry [10] or are not fully integrated 
into the workflow [9], [11].  

D. Summary of Situaion Analysis 
The evolution of LLM is very progressive. The size of the 

models increases rapidly and with this, the quality of the 
generated output improves [4]. With respect to the use of LLM 
in the design process of machinery, the publishers of modern, 
industry established CAD-systems do not offer 
commercialized solutions yet. Here, the use of Artificial 
Intelligence (AI) is often applied to generative part design, see 
[12] as example.  Thus, the expected full potential of the use 
of LLM to steer CAD-systems is not yet unleashed. 

III. OBJECTIVE OF THIS WORK    
To foster the use of LLM in the process of 3d-CAD 

definition of geometry and to improve the design process’ 
efficiency, this paper  

• compiles requirements to implement the usage of 
LLM in the definition of 3d-CAD geometry and  

• deduces a proposal for such an implementation. 

These objectives were chosen, because the abilities of 
LLM will rapidly increase, however, the framework of using 
LLM in the 3d-CAD geometry designing process is not clear 
yet.  

IV. METHODOLOGY 
Besides a literature survey, with its results briefly 

presented in the situation analysis above, the following 
methods to achieve the paper’s objectives were applied. 

A. Prompt Engineering 
The prompt engineering is performed by analysing the 

prompts and observing the result of the LLM with respect to 
the produced 3d-CAD model. A scoring model evaluates the 
quality and the required time for a set of tasks of different 
complexity. 

B. Process Modelling 
The Business Process Modelling and Notation (BPMN) is 

described in ISO/IEC 19510:2013. It is used to model the 
usage of LLM in the 3d-CAD geometry definition. 

C. User Interface and User Experience Design 
The User Interface and User Experience design (UI/UX-

design) aims at improving the usability of software by, in this 
paper, applying the results of the process modelling and the 
prompt engineering to the software development. 

V. SYNTHESIS 
In the synthesis, a system to steer a CAD-system is 

presented based on the application of the methods chosen 
above. 

A. Prompt Engineering 
The prompt engineering was done using the LLM 

Microsoft Copilot (based on Open AI’s GPT-4). The language 
model was asked to generate an Autodesk Inventor iLogic 
code that would make Autodesk Inventor model a cube, a 
cylinder, a bridge made of building bricks, a cup, a chair (see 
Fig. 1), a wheel and a complex wheel rim. As can be seen from 
the list, the complexity increased. More complex tasks 
produced no results. This matches the complexity of the 
examples seen in the situation analysis, except in [7]. The 
scoring model gave satisfying scores for the simple models 
(cube, cylinder), but poor scores for higher complexities like 
the wheel rim. Table 1 gives the example of the prompt 
engineering for a cup. The prompts used were in German, the 
English translation is given in brackets.  

Table 1 gives a typical result of the use of Microsoft 
Copilot to generate iLogic-code. Simple geometry like cubes 
or cylinders were generated quite well, more complex 
geometry did not lead to a useful result. As the generated code 
changed with time though the same prompt was used, it could 
be observed that generating a chair was not always as 
successful as shown in Fig. 1. 

B. Process Modelling 
Based on the generalized design process of machinery in 

the situation analysis above and the experience of the prompt 
engineering, the process modelling results in the BPMN-
process in Fig. 2. As with many AI use cases, the human user 
is still required to check and validate the LLM results. 

C. User Interface and User Experience Design 
Based on the experience from the prompt engineering, the 

process modelling and the expectation, that LLM capabilities 
will rapidly evolve [4], the following design decisions were 
made:  

• As personas [13], both the experienced CAD-user and 
the novice are defined. 

• The tool should be able to access different LLM. 

• The tool is designed as a plug-in for CAD-systems. 
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TABLE 1: PROMPT ENGINEERING OF A CUP 

Iteration Prompt Number of 
Error 
Corrections 

Result 

1 Generiere eine iLogic-Regel, um einen Kaffeebecher in Autodesk Inventor 2025 zu 
erstellen (Generate an iLogic-rule to generate a coffee-cup in Autodesk Inventor 
2025) 

1 

 

2 Bewerte, ob die erzeugte iLogic-Regel einen Boden für den Becher erzeugen sollte. 
Sollte dies nicht der Fall sein, passte die Regel so an, dass das erzeugte Objekt einen 
Boden hat (Check if the generated iLogic-rule should have generated a floor. If it has 
not, change the rule, so that the generated object has a floor.) 

0 

 

3 Kannst du dem Becher noch einen Henkel verpassen? (Could you add a handle to 
the cup?) 5 No result after 5 

error corrections 
4 Generiere eine iLogic-Regel für Autodesk Inventor, die einen Kaffeebecher 

generiert. Der Kaffeebecher soll einen Boden und einen Henkel haben. Achte darauf, 
dass SketchRectangle nicht definiert ist. (Generate an iLogic-rule for Autodesk 
Inventor that generates a coffee-cup. The coffee-cup shall have a floor and a handle. 
Mind that SketchRectangle is not defined.) 

0 

 

5 Der Henkel muss am Becher angebracht sein, damit man diesen an ihm hochnehmen 
kann. Der Becher muss ebenfalls eine Öffnung haben. (The handle has to be attached 
to the cup, so that it can be lifted with it. The cup also must have an opening.) 

1 

 

6  Generiere einen Kaffeebecher, der Flüssigkeiten halten kann und einen Henkel zum 
halten hat. Überlege dir zuerst wie dieser Becher aussieht und generiere dann die 
iLogic-Regel. (Generate a coffee-cup, that can hold liquid and has a handle. 
Consider first how this cup should look like and then generate the iLogic-rule.)  

0 

 

7 Überprüfe, ob der durch den Code erzeugte Becher einen Boden hat. Überprüfe 
dann, ob der Henkel an der Becherwand befestigt ist. Sollte eine dieser 
Anforderungen nicht umgesetzt sein, korrigiere diese. (Check if the cup generated by 
the code as a floor. Then check if the handle is attached to the cup. If one of these 
requirements is not fulfilled, correct it.) 

0 

 

8  Stelle dir vor, du seist ein Konstrukteur, der Objekte in Autodesk Inventor 2025 
modelliert und hierzu iLogic-Regeln verfasst. Du bekommst den Auftrag eine 
Kaffeetasse zu modellieren. Hierfür überlegst du dir zunächst, wie das Objekt 
aussieht und welche Abmessungen bekannt sein müssen. Generiere die gefragte 
iLogic-Regel. Solltest du weitere Informationen benötigen, frage diese vom 
Auftraggeber an. (Imagine, you are designer modelling objects in Autodesk Inventor 
2025 by writing iLogic-rules. You get the assignment to model a coffee-cup. To do 
so, first consider how the object should look like and which dimension need to be 
known. Generate the required iLogic-Code. Should you require additional 
information, ask the client.) 

7 No result after 7 
error corrections 

 

 
Fig. 2: BPMN-process of CAD-code generation with LLM 
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The design process starts with the creation of wireframes 
to analyse the usage of the software. The arrangement of the 
control elements is optimized with the wireframe model. The 
control elements are a dropdown menu to choose different 
LLM, a menu to configurate the LLM, a chat window to 
interact with the LLM, a window to list chat history and a 
button to erase chat history. A second chat window allows the 
usage of the LLM to support the CAD-usage.  

The plugin itself is coded in C# using Microsoft Visual 
Studio 2022 for Autodesk Inventor 2025. Fig. 3 shows a 
sketch of the software’s intended user interface. Pressing the 
button “Code” will lead to functionality to generate prompt 
based iLogic code.  

The LLM must be integrated following their author’s 
instructions. The plugin is called from the CAD-software 
graphical user interface (GUI), see Fig. 4. 

VI. ANALYSIS 
The basic process to use LLM in the definition of 3d-CAD 

geometry in machinery design is the BPMN-process in Fig. 2. 
As this process puts the human designer into the center of the 
design process using LLM, it covers basic requirements of 
data science projects [14]. The designer stays in charge of the 
design process and keeps his or her responsibility for the 
design outcome. The results of the design process using LLM 
still show strong variations and are far from being trusted 
without human validation. 

As the LLM may be cloud based or installed locally, 
question on data security and copyrights must be considered. 
Depending on the intended use, regulations like the regulation 
EU 2024/1689 must be obeyed. 

Does the use of LLM meet the designer’s expectations? 
The usage of the tool must lead to faster results than the 
conventional design method does. The results of the prompt 
engineering show that simple geometries might be generated 
faster with the use of LLM. As complexity increases, the 
advantage disappears. The increasing number of errors 
encountered and the poor ability of the LLM used here to 
‘understand’ the topology of the required geometry is 
currently a weakness. This observation holds, even if the LLM 
can describe the topology in text. This characteristic will shift 
to higher complexity with LLM evolving. 

Another important characteristic encountered and typical 
of LLM is the instability of the LLM answers. The chair in 

Fig. 1 was generated as an example in the early stage of the 
project but lead to difficulties when investigating the prompt 
engineering later. Saving the used prompt thus is no way to 
reproduce certain model revisions. This characteristic and the 
dialogue-oriented usage of LLM on the other hand shows 
creativity fostering tendencies, which is also typical for the 
usage of LLM generating content. 

  One reason for the large number of errors might lay in the 
general nature of the LLM used. Microsoft Copilot’s ability to 
generate iLogic-code, for example, is probably based on a 
mixture of versions and revisions of the iLogic-language in 
the LLM training data. The errors encountered indicate the 
outdated usage of functions, e. g., the function 
“SketchRectangle”, which was frequently used in the code 
generation but was never accepted by the CAD-system 
Autodesk Inventor. More specific training data thus might 
reduce the number of errors (see [7] for the higher quality 
usage of LLM in an application). 

The code generated by the prompts gave better results, 
when 

• demanding the explicit use of the iLogic language, 

• describing the geometry in primitives with basic 
measures and 

• giving error messages to the LLM to improve the 
result. 

In the framework of this paper, different LLM were 
considered: OpenAI’s ChatGPT 4 and its implementation in 
Microsoft’s Copilot, Google’s Gemini and Llama 2. Llama 2 
is an open source LLM that runs on a local IT-infrastructure 
(https://github.com/meta-llama/llama). ChatGPT, Gemini and 
Llama could be implemented in the Autodesk Inventor tool, 
however, as ChatGPT and Gemini are cloud-based solutions, 
they require a personalized login to be used. With Llama, a 
localized solution was implemented. Copilot could not be 
used from the Inventor tool. ChatGPT and Gemini require a 
usage-based fee. Llama causes costs depending on the 
localization. 

All LLM investigated in this paper produce text based on 
an input prompt. The text used in this context is program code, 
in the case of Autodesk Inventor iLogic code. The procedure 
to generate a 3d-CAD model in Fig. 2 is implemented in a tool 
that offers the user a window to chat with the LLM, see Fig. 3 
and Fig. 4. Given the limitations encountered in the project, 
this procedure seems to be the most promising way to use 
LLM in the design of machinery. 

VII. CONCLUSION 
The usage of LLM to generate 3d-CAD geometry in the 

design of machinery requires a CAD-system that has a 
programmable interface (like Autodesk Inventor’s iLogic). 
The LLM used must cover this interface. The general LLM 
used here however produced output of an only limited quality, 
see Tab. 1, although they claimed to be able to produce the 
required code. A trained LLM with domain specific data 
would improve the quality of the procedure presented, see [7]. 
Such a framework could be implemented following the 
general procedure in [14]. 

The procedure presented here seems to be a pragmatic way 
to introduce LLM to the design process of machinery. The 
open architecture of the tool presented and the evolution of the 

 
Fig. 3: Tool Interface 

 

 
Fig. 4: AI-Plugin in Autodesk Inventor 
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LLM will improve the rather poor quality of the llms output 
in the future. 

Because of the way LLM work, identical prompts may 
produce different results with time, see above. Thus, the use 
of LLM do not give a deterministic output and so, the designer 
must still follow general design procedures as described e. g., 
in [1]. The most promising short-term usage of LLM in CAD-
systems will be in the early, creative phases of the design 
process. With improving and more domain specific 
capabilities, the usage of LLM will evolve along the latter 
phases of the design process, for example when deriving 
technical drawings or other documents from the 3d-CAD 
model. 
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