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Abstract: Compared to image-based modeling approaches, sketch-based 3D model design provides users
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with a more intuitive way to realize their design visions captured in hand-drawn sketches. However, due to
the typically sparse and ambiguous nature of hand-drawn sketches, accurately creating 3D shape designs
from them poses a challenging task. To address this challenge, this study proposed a deep learning-based
automation algorithm for the three-dimensional modeling of hand-drawn sketches, and applied it specifical-
ly to the design of automotive models. The system maximizes the utilization of user-provided hand-drawn
sketch inputs by employing deep learning techniques to estimate the unsigned distance field (UDF) of the
target 3D model. Utilizing the Marching Cubes algorithm, the system intelligently extracts the grid of the
automotive model from the estimated UDF field. To enhance user customization flexibility, model editing
functionality is introduced, allowing users to make flexible modifications to the generated grid. Through
quantitative evaluations of automotive model generation and editing, comparisons with current state-of-
the-art methods, the system’s significant advantages in producing high-quality automotive models is
revealed. The system successfully generated diverse types of automotive models using only a single sketch
input. These models exhibited intricate local features. In comparison to other machine learning structures,
this approach demonstrates superior performance levels. This research contributes innovative perspectives
and powerful tools for intelligently handling hand-drawn sketches, emphasizing the crucial role of deep
learning in three-dimensional modeling of hand-drawn sketches.
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