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Compositing Effects Limitations

Normals
Auxiliary Buffers

Depth/Position
Shading Buffers

Diffuse Reflection

Shape modifications do not change shading

Lighting is lost in the rendering process

Costly re-rendering is needed



Goal

Grant real-time local shapemodification in post-processing in a plausibleway
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Lighting Reconstruction

Reflectance and Natural Illumination from a 
Single Image [Lombardi et al 12]
Å Assume natural lighting and low entropy
Å Statistical BRDFs and a low detail lighting

A Signal-Processing Framework for Inverse Rendering 
[Ramammorthi et al 01]
Å Inverse Rendering is an ill-Posed Problem

Photograph Render

Env. Light Map Photograph Reconstructed Illumination

Decoupling of lighting and material is 
not necessary to manipulate appearance



Appearance Manipulation I
Image Based Material Editing 
[Khan et al 06]
Å Estimates of 3D shape & 

lighting for re-rendering

Interactive Reflection Editing 
[Ritschel et al 09]
Å Manipulate reflections on 3D 

away from physical restrictions

Input HDR Modification 1 Modification 2

Input InputResult Result

Control Control

Manipulation performed in full 3D: 
not adapted to compositing



Appearance Manipulation II
Surface flows for image-based 
shading design [Vergne et al 12]
Å Use depth and normal buffers 

to deform/warp images

MatCap Decomposition for Dynamic Appearance 
Manipulation  [Zubiaga et al 15]
Å Modify lighting and material appearance from 

MatCaps
Å Avoid decoupling of lighting and material

Texture effects

Add reflections Shinier material

Sahding effects

A novel approach to manipulateexistingappearance 
in complexrenderings is required



Main Idea
Reconstruct Pre-filtered Environment Maps (PEM) per object/material


