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Geometric and Photometric Registration
Considering Image Quality for Augmented
Reality *

Bunyo Okumra

Abstract

Augmented reality is a technology which effectively provides users with location-
based information by overlaying virtual objects onto the real world. Recently
there are many applications called photo-realistic augmented reality, which re-
quires overlying photo-realistic virtual objects onto the real world, such as a
design simulation. They are usually achieved by video see-through augmented
reality systems which can overlay virtual objects on a captured real scene image.
It is important for such applications to render virtual objects photo-realistically
and to resolve geometric and photometric registration problems. The geometric
registration means that there is consistency about position and posture between
the real and the virtual objects. The photometric registration means that the
shadow and shading of virtual objects and their image quality are consistent
with those of the real. Studies on photo-realistic augmented reality have not
been concentrated on image quality of a captured image. The image quality of
the captured image is degraded by blur effects of camera, and the degradation
of image quality affects both the geometric and photometric registrations. The
aim of this study is to improve the geometric and photometric registrations by

considering the degradation of image quality caused by a camera. The proposed

* Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0561009, March 24, 2008.
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method estimates blur effects from a captured image in real-time. The geometric
registration is then improved by considering the estimated blur effects. The pho-
tometric registration in image quality is also improved by representing blur effects
on virtual objects, and photo-realistic virtual objects are overlaid by rendering
reflections on virtual objects whose roughness of the surface is non-uniform. In
this thesis, Chapter 1 gives a perspective of the study in the field of photo-realistic
augmented reality. Chapter 2 describes a blur model assumed in the present study
and a method for estimating the blur effects in real-time. Chapter 3 describes the
improvement of the geometric registration by considering the blur effects. Chap-
ter 4 describes the improvement of the photometric registration and a method
for rendering reflections on non-uniform roughness surfaces of virtual objects in
real-time. Chapter 5 describes a prototype of photo-realistic augmented reality

system using these techniques. Finally, conclusions are given in Chapter 6.

Keywords:

augmented reality, geometric registration, photometric registration, image qual-

ity, reflection, real-time rendering
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