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Abstract

Best viewpoint selection (BVS) aims to automatically identify the most informative and human preference viewpoints of 3D
shapes, clearly conveying their complexity and structure. Despite advancements in mesh-based BVS using multi-views, the
current state-of-the-art BVS method requires 20-30 rendered views and is limited to predefined viewpoints, which may miss
optimal viewpoints and is impractical in time-sensitive scenarios. To address these limitations, we present a new dual-branch
fast BVS regression model that significantly reduces reliance on extensive input views, enables continuous perspective
prediction, and enhances interactive response speeds. Our method incorporates a geometry-enhanced multi-view feature
extractor combined with a learnable token and employs a cross-modal distillation approach to deepen understanding of 3D
structures. By integrating alignment constraints between 3D geometry descriptors and multi-view expressions, our approach
minimizes the need for extensive rendering views, significantly reducing computational demands. Experimental results on
public benchmarks show that our method is about 35 times faster than the state-of-the-art method when only six views are

adopted, while also achieving the best quantitative metrics.

Keywords Best viewpoint selection - Cross-modal distillation - Multiple views - Viewpoint prediction

1 Introduction

In the field of computer graphics, 3D models play a key role
in industrial design modeling, games, and animated films,
among other areas of production. Best viewpoint selection
(BVS) aims to automatically determine the most informa-
tive and preferred viewpoint for human subjects for a given
3D shape, effectively highlighting the shape’s structure and
ensuring that it is optimally perceived and understood.

This technique is widely used across multiple domains.
For instance, BVS algorithms assist in camera control by
determining key angles for better visual storytelling and user
experience in virtual environments [2]. They help visualize
motion trajectories for precise adjustments in animation and
robotics [3], are essential in pose estimation for interpret-
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ing spatial configurations in computer vision and augmented
reality [4], and improve visual question answering systems
by selecting images that best represent query answers [5].
Optimal viewpoint selection significantly improves perfor-
mance across these applications.

Automatic BVS has become a hot research topic during
the past decades. Early research on this issue relied on manu-
ally defined rules [6] or shallow features [7], which are often
data-specific [8], have limited generalization, and depend
on strong priors like object orientation [9]. Recently, multi-
view-based viewpoint selection approaches overcome these
limitations by improving the ability to generalize to different
categories [10], providing a deeper understanding of human
viewpoint preferences [11], and reducing the reliance on prior
knowledge [1], thereby achieving more robust and effective
viewpoint predictions for individual objects.

However, despite these advancements, multi-view-based
BVS methods still face three significant challenges that
limit their performance and broad applicability. Firstly, these
methods require the input of more than 20 views to ensure
the accuracy of the selection, which leads to huge compu-
tational resources and time consumption that are difficult to
accept in practical applications. Secondly, in selecting the

@ Springer
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