
Image-Based Rendering 

and View Synthesis

summary

A. Kouzelis, Prof. Ioannis Pitas

Aristotle University of Thessaloniki

pitas@csd.auth.gr

www.aiia.csd.auth.gr

Version 1.0.1



2

Image-Based Rendering and 

View Synthesis



3

Introduction



4

Introduction



5

Introduction

Geometry-based image rendering used in Computer graphics [Cohen1999].
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Introduction

Image-based rendering with model reconstruction [Cohen1999].
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Rendering categories based on the amount of geometry information used [Shum00].
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Rendering with no geometry
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Plenoptic function
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Plenoptic function
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Plenoptic function
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Light field and lumigraph
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Light field and lumigraph

(left) Stanford’s multi-camera array, (right) Adobe’s “magic lens”.



16

Light field and lumigraph

Commercial light field cameras: (left) Lytro, (right) Raypix.
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Light field and lumigraph

Representation of a light field (light slab) [Shum03]
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Light field and lumigraph
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Light field and lumigraph

Light field can be viewed from the camera plane (a) or the focal plane (b) [Levoy96].
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Light field and lumigraph
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Light field and lumigraph
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Concentric mosaic rendering



23

Concentric mosaic rendering
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Concentric mosaic rendering

A system setup for obtaining concentric mosaics [Shum99].
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Concentric mosaic rendering

Construction of a concentric mosaic [Shum99].
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Concentric mosaic rendering

Rendering a new view with CMs [Shum99].
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Panoramic mosaic rendering
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Panoramic mosaic rendering

Example of a cylindrical panorama [WIKI2].
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Rendering with implicit geometry
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View interpolation
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View morphing
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View morphing

View morphing between two different views of an object [Seitz96].
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View morphing
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Transfer methods

Top: front images of a mannequin. Bottom: predicted side view of the mannequin [Laveau94].

The unseen areas in the reference views such as the right breast are not visible in the transferred.
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Rendering with explicit geometry
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3D warping
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3D warping

Visibility gap [Pitas].
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Layered Depth Images
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Layered Depth Images

Layered Depth Image [Pitas]
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View-dependent texture mapping
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View-dependent texture mapping
Results of view-dependent texture 

mapping (VDTM) [Debevec96].

(a) 3D model of a building, (b) A 

rendering of the model using 

VDTM, (c) Rendering from a other 

view using a single texture map.

Because the texture is from a 

different viewpoint, the windows 

look not natural, (d) A better result 

obtained by using VDTM.
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Learning-based view synthesis
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Free View Synthesis
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Free View Synthesis

Proxy geometry used for view synthesis [Riegler20]. 
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Free View Synthesis

Structure of the recurrent mapping and blending network [Riegler20].
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NeRF

NeRF scene representation and differentiable rendering procedure [MIL2020].
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NeRF



52

NeRF

Results on a synthetic dataset [MIL2020]..
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NeRF

Results on a real world photo dataset [MIL2020].

(Press on each video to play)
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https://en.wikipedia.org/wiki/Light_field


Q & A

Thank you very much for your attention!

More material in 
http://icarus.csd.auth.gr/cvml-web-lecture-series/ 

Contact: Prof. I. Pitas
pitas@csd.auth.gr
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