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Novel View Synthesis



Novel View Synthesis



Forward Graphics (Rendering)



Inverse Graphics



Put All Together…









Rendering (Signature)



Differentiable Rendering

















Volume Rendering



Volumetric Formulation for NeRF



Volumetric Density



Scene Representation



Occlusion Modelling



  Relating to



Transmittance

(1-T(t))′ = T(t) ⋅ 𝜎(t)



Volume Rendering

● How do we solve this?

-  Discretize the nested integral!



Approximating the Integral



Approximating the Nested Integral



Forward Model - NeRF

get rid of the inner 
integral…



NeRF as Alpha Blending















Spectral Bias: Neural networks are biased to fit lower frequency 
signals. 





















NeRF Requires(incomplete list):

● Limited to either bounded or forward facing scenes

● Pixel-perfect camera calibration(e.g. COLMAP)

● Scene to be completely static

● Hundreds of images per scene(overfitting)

● Long training time(~1 day/scene)

● Real-time rendering is almost impossible(volume integration requires multiple samples at 
each ray)











3D Gaussian Splatting for 
Real-Time Radiance Field 
Rendering
SIGGRAPH 2023



Volume Splatting
● 3D scene is represented as 3D Gaussians(blobs).



How to Render? Sort/Splat/Blend



Splat

J: Jacobian of the affine approx. of projective matrix
R: 3D Gaussian orientation
∑: Covariance matrix



Blend

color

opacity

transmittance



Optimization



Can we just train a 3DGS now?



What are these heuristics?
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Questions?


