
Rendering without geometry = IBR

Andrej FERKO

Comenius University Bratislava

Dec 14, 2020, http://www.sccg.sk/ferko/PG1.htm



Compare Reality vs. Synthesis



Principles of geometric analysis and 

synthesis of a mathematic model

• princíp kontinuity 
• (nepreryvnost: spojitost, koherencia)

• princíp zhody 
• (sootvetstvije: dodržiavanie, consistency, conformity)

• princíp kompatibility 
• (sovmestimost: zlucitelnost) 

• Baganyan, GA. 1985. Mašinnaja grafika v upravľenii. Jerevan: Ajastan. 



Model-Based-Rendering

The real scene built with geometric objects



Image-Based-Rendering

Varied views on real scene combined to the new one





Motivation

• Time, costs...

• human visual system 

• field of view 

• of around 135x200 degrees,

• but a typical camera 

• only 35 x 50 degrees...

• Plenoptic modeling... 1995



Plenoptic modeling

• Plenoptic modeling... Bishop & McMillan 1995 

• “Image-based rendering is a powerful new 
approach for generating real-time photorealistic 
computer graphics... convincing animations 
without an explicit geometric representation.”

• Tools: Dersch, Hugin, PTGui...

• AutoStitch - Brown-Lowe 2003
• http://matthewalunbrown.com/autostitch/autostitch.html

• 7D Plenoptic Function >> 2D panorama



Plenoptic function [BM95] 

•



Autostitch

• [BL03] 



Process

• [BL03]

• http://matthewalunbrown.com/autostitch/autostitch.html 



Recording Systems

• Rotating Platform

– CCD-lines

– CCD-camera

– Stereocameras pair

• Panoramas from

• exponed positions



Zylinder mit Blickpyramidetexturierter ZylinderZylinder ohne PolygongitterKamerasicht

From Panoramic Images to 

lmage Synthesis

360° Panoramaaufnahme



Functionality

• Panorama image equalize

• Inner side of a cylinder panorama

texturing

• Look up from the central axis

• Camera rotation: turn and declination

• Zoom



Partial Images Overlap



View straightened out

Results

Polygon boundary



Panoramic Stereo Imaging

• Utilize a rotating stereo-camera pair for 
image acquisition

• Method:

– image input (doubled)

– projection warping

– epipolar correction

– displacement correction

• Stereoscopic visualisation



SIGGRAPH Slide Show

•



•



•



Compare Workflow (PTGui)

















Compare Workflow (PTGui)



History before computers

• Panorama of 'Old Edinburgh' by Robert Barker

• Barker's patent for painting panoramas expired in 1801, 

which meant the 360-degree images could be produced 

by rival artists

• Tools: Dersch, Hugin, PTGui...

• AutoStitch - Brown-Lowe 2003
• http://matthewalunbrown.com/autostitch/autostitch.html



History 2, Bratislava

Veduta, malovana rovinna panorama a dvojpohladova vizualizacia, VrBa.



History 3… Street View 2007

Aspen Movie Map, MBR >> IBR, 20 peta 2012
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