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Real-time Rendering of View-dependent Effects 



Motivations

• Real-Time Rendering Challenge: Achieve high-quality, physically-based rendering in 
real time, especially when handling view-dependent effects like specular highlights and 
reflections.  

• Shortcomings of 3DGS: Existing 3D Gaussian splatting accelerates rendering but 
struggles to model view-dependent phenomena due to its purely spatial representation.  

• Inefficiencies in N-DG: Although N-D Gaussian can better capture view-dependent 
effects, the current representation and optimization schemes are suboptimal and 
inefficient.  

• Enhanced Modeling Needs: There is a need to improve the representation, leveraging 
additional directional information to better capture fine details and complex lighting 
interactions.  

• Seamless Integration: A solution that remains compatible with the 3DGS framework is 
desirable, enabling easy adoption and immediate performance benefits without 
extensive modifications.



Our 6DGS Compatible with the Existing 3DGS Pipeline



Datasets:

• public Synthetic NeRF dataset (Mildenhall et al., 2020)

• custom 6DGS-PBR dataset (physically-based rendering)

• Three real-world datasets in Supplementary 
– Deep Blending (Hedman et al., 2021), 

– Tanks & Temples (Knapitsch et al., 2017)

– Shiny (Wizadwongsa et al., 2021) 

Experiments



Results – Qualitative on 6DGS-PBR



Results – Quantitative on 6DGS-PBR



Results – Quantitative on Synthetic NeRF



Results – Ablation Study



• Introduced 6D Gaussian Splatting (6DGS) to integrate directional information 
and enhance the modeling of position and opacity.

• Achieved superior rendering quality and real-time performance with 
significantly fewer Gaussian points compared to existing methods.

• Demonstrated compatibility with the established 3DGS framework, enabling 
seamless integration into current systems.

• Provided a theoretical analysis of conditional Gaussian parameters, offering 
insights into view-dependent effects.

• Validated the approach through extensive experiments on both custom 
physically-based rendering datasets and public datasets.

• Future work will extend the framework to dynamic scenes, enabling efficient 
real-time rendering of moving objects.

Conclusion
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