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Abstract To address issues such as the loss of fine texture details and the high computational cost associated with volumetric
rendering in existing vehicle reconstruction methods, this paper proposes an efficient single-view vehicle reconstruction via hybrid
triplane gaussian splatting, termed GSCar. GSCar is a feed-forward inference method for single-view vehicle reconstruction,
without requiring additional views or 3-dimensional (3D) ground truth during both training and validation phases. GSCar constructs
a hybrid triplane Gaussian representation to achieve single-view vehicle reconstruction. The representation combines explicit point
clouds with implicit Gaussian attributes, enabling both efficient 3D reconstruction and improved rendering quality. By using a
triplane Gaussian encoder to map 2-dimensional image features into 3D space, GSCar decouples shape and Gaussian latent codes,
thereby optimizing both global shape fitting and local texture details. Additionally, GSCar leverages vehicle symmetry to robustly
infer occluded regions. Experimental results show that GSCar performs excellently in 3D vehicle reconstruction, significantly
improving the quality and speed of vehicle reconstruction.
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