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Motivation

Uncontrolled Condition parallelizable



Pre Processing

• Pose Estimation

• Depth Maps 

Structure from motion (SFM)

Simultaneous localization and mapping (SLAM)

computationally expensive Solution



Depth-image Based Rendering

SYNTHESIZE VIEW FROM 
ARBITRARY PERSPECTIVES

PROCESSING THE 
RECORDED VIDEO FRAMES



Point-based Methods

• Surface Splatting

• Paper’s method
[Zwicker et al. 2001]. 



Filtering

• Edge-aware Filtering

• Problems  

Zhang et al. [2009c] 

Single Images

Robustness



Depth-aware Video Enhancement

• Depth Video Effects
• Manipulating Still Images by Registering Stock 3D Models
• Stylization and Relighting [Richardt et al. 2012]
• Novel Still Images from Short Videos [Sunkavalli et al. 2012]

• Problem
• Rely on Accurate Scene Information
• Directly Affected by Depth Noise
• Operates in Image-space

[Kholgade et al. 2014],



Sampling Based Scene-Space Video Processing

• Preprocessing

• Gathering

• Filtering



Preprocessing

• Camera Calibration Parameters

• Depth Information



Gathering

• Straight forward approach

• computationally intractable

• Scene and 2D projection Duality



Gathering



Filtering

• Application-specific Weight

• Fast Computing

• Applications



Applications

• Denoising

• Deblurring

• Super Resolution

• Inpainting and Semi-transparency

• Computational Scene-space Shutters

• Virtual Apertures



Denoising

• Mean Sampling

• Reference Sample



Deblurring

• Blurriness Term



Super Resolution

• Traditional Approach
• Sub-pixel Shifts [Sunkavalli et al. 2012]
• External Priors [Sun et al. 2008]. 

• Weighting Scheme
• Scene-space Area 

down-weights far away sample



Inpainting and Semi-transparency

• Per-frame Binary Image Masks

• Scene-space Bounding Region 



Inpainting and Semi-transparency



Virtual Apertures

• Aperture Size and Depth of Field
• Sample Area
• Large Camera Arrays[Wilburn et al 2005]

distance along the camera viewing ray
distance from the 
ray to s



Novelty

Error Robustness Parallelable Simple and 
General



Evaluation

• Implementation

• Results ( yechizi monde )



Evaluation

• Results
• Variety of Depth Map
• Filtering



Limitation

• Fast Moving Objects
• Object Space

• Occlusion



Thank You For Your Attention

Any Questions?


