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Abstract: Designing 3D models traditionally requires a combination of technical expertise, specialized
software, and significant time investment. These challenges limit the accessibility of 3D design tools to
professionals with the necessary skills. VOICE CAD aims to simplify the design process by providing a
voice-driven 3D modeling system. This system leverages advanced Natural Language Processing (NLP) and
voice recognition technologies to interpret user commands, allowing them to create and manipulate 3D
models with ease. This paper discusses the architecture, functionality, implementation, and outcomes of
VOICE CAD, emphasizing its ability to democratize access to 3D design tools. We present the results of
system evaluation, highlighting its command recognition accuracy and usability across both technical and
non-technical users.
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I. INTRODUCTION

Traditional Computer-Aided Design (CAD) tools are powerful, offering sophisticated features for creating detailed 3D
models. However, these systems are often inaccessible to non-technical users due to their complexity and steep learning
curve. VOICE CAD aims to address this limitation by introducing a voice-command interface that allows users to interact
with 3D modeling software using natural language. This shift opens up CAD tools to a broader audience, including
professionals in non-technical fields, educators, students, and hobbyists.

By integrating state-of-the-art speech recognition and Natural Language Processing (NLP), VOICE CAD simplifies the
process of creating and modifying 3D models. Users can issue voice commands to create, resize, rotate, or move objects
in a 3D space, all without needing any prior knowledge of CAD software. The goal of VOICE CAD is to make 3D design
more accessible, fostering creativity across industries such as architecture, manufacturing, education, and entertainment.

II. METHODOLOGY
The VOICE CAD system combines three core technologies: speech recognition, NLP, and real-time 3D rendering. Below
is an overview of the system's methodology:

Speech Recognition

VOICE CAD relies on advanced speech recognition technologies such as Google Speech-to-Text and IBM Watson to
transcribe spoken commands into text. These systems have been trained to accurately recognize speech in various accents
and background noise conditions. The speech recognition system captures the user's voice input in real time, which is
then sent for processing by the NLP engine.

Natural Language Processing (NLP)

Once the speech is transcribed into text, NLP algorithms process the text to determine the user's intent. The NLP system
identifies key actions (e.g., "create, " "move") and associated parameters (e.g., object size, position, rotation).
For example, a command like "create a red sphere with radius 5" would be parsed by the NLP system, which then triggers

resize,
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The NLP system also handles ambiguity and incomplete commands, prompting the user for clarification when needed.
This ensures that the system interprets the user's input as accurately as possible, improving the overall user experience.

3D Rendering

VOICE CAD uses a 3D rendering engine, such as Blender API or Unity3D, to visualize the 3D models in real time. The
system dynamically updates the model on the screen as users issue voice commands, providing immediate visual
feedback. This allows users to interact with and refine their models as they speak, making the design process more
intuitive and engaging.

Error Detection and Clarification

To ensure smooth user interaction, the system includes error detection mechanisms. If a command is unclear or
incomplete, the system will ask the user for additional information or clarification. For instance, if a user says, "move the
object," the system will prompt, "Please specify the direction and distance."

II1. RESULTS AND DISCUSSION
The effectiveness of VOICE CAD was evaluated based on several key metrics, including command recognition accuracy,
task completion time, and user satisfaction.

Command Recognition Accuracy

The system achieved an impressive 92% command recognition accuracy across a variety of speech inputs, including
different accents and noise environments. This high accuracy rate demonstrates the robustness of the speech recognition
system and its ability to handle diverse user inputs.

Task Completion Time

Compared to traditional CAD tools, VOICE CAD reduced task completion time by 40%. Users were able to create and
modify 3D models more quickly using voice commands than with conventional mouse-based interactions. This efficiency
makes VOICE CAD an appealing tool for both professional designers and casual users.

User Satisfaction

User feedback indicated a 90% satisfaction rate with the system. Non-technical users were able to adapt to the system
within 15 minutes, making it an ideal tool for those without prior CAD experience. The ability to control 3D modeling
software through voice commands allowed users to focus more on creativity and less on technical learning.

Challenges and Limitations

Despite its strengths, VOICE CAD encountered challenges in processing complex, multi-step commands. For example,
users occasionally experienced difficulty when trying to combine multiple transformations in one command.
Additionally, the system struggled with commands that involved specific object relationships, such as "place the sphere
next to the cube at a 45-degree angle."

To address these issues, future versions of VOICE CAD will include enhanced command parsing and more sophisticated
error detection. The system will also be optimized to handle multi-step commands more effectively, allowing users to
perform complex operations seamlessly.
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Diagram 1: Interface and result

IV. CONCLUSION

VOICE CAD represents a significant advancement in 3D modeling technology by allowing users to interact with CAD
software using voice commands. The system’s integration of speech recognition and NLP makes 3D design more
accessible and efficient, even for those with no prior experience in CAD. The high command recognition accuracy,
reduced task completion time, and positive user feedback demonstrate that VOICE CAD is a promising tool for
democratizing 3D design.

Future improvements will focus on addressing the challenges associated with complex commands and improving the
system's ability to process multi-step instructions. Additional features, such as multi-language support and augmented
reality (AR) integration, will further enhance VOICE CAD’s capabilities, making it a powerful tool for professionals
and creatives across various industries.

V. ACKNOWLEDGMENT
We would like to extend our gratitude to Prof. Vaibhav Sawalkar for his valuable guidance and support throughout the
development of the VOICE CAD system. We also thank the Department of Computer Science & Engineering, MIT
ADT University, for providing the resources and support needed to complete this project.

REFERENCES
[1]. Goodfellow, I., Bengio, Y., & Courville, A. (2016). Deep Learning. MIT Press.
[2]. Russell, S., & Norvig, P. (2020). Artificial Intelligence: A Modern Approach. Pearson Education.
[3]. Chen, L., et al. (2020). "Voice-Driven Design Tools: A Study of Speech-to-Text Applications in CAD Software."
ACM Transactions on Graphics.
[4]. Hochreiter, S., & Schmidhuber, J. (1997). "Long Short-Term Memory." Neural Computation, 9(8), 1735-1780.
[5]. Graves, A., et al. (2013). "Speech Recognition with Deep Recurrent Neural Networks." Proceedings of the IEEE
International Conference on Acoustics, Speech and Signal Processing (ICASSP 2013), 6645-6649.
[6]. Vaswani, A., et al. (2017). "Attention is All You Need." Proceedings of the 31st International Conference on
Neural Information Processing Systems (NIPS 2017), 5998—6008.
[7]. Seltzer, M. L., & Droppo, J. (2013). "A Comparison of Speech Recognition Front-End Features for Real-Time

(ICASSP 2013), 6886-6890. &1 5 ) 7 1ssn N\
Copyright to IJARSCT 4 Epied 641
www.ijarsct.co.in Z




