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Fast and Robust Camera Parameter Estimation
from a Still Image Based on Landmark Database

Considering Uniqueness of Image Features*

Yoshiyuki Nishiumi

Abstract

Human navigation systems on cellular phones can navigate users showing his/her
position and navigation information on 2-D map. However, it is sometimes dif-
ficult to follow guiding information because 2-D navigation is not intuitive for
many users. To realize intuitive navigation system, a novel technique called Aug-
mented Reality (AR) has been proposed and investigated. In AR applications,
guiding information are drawn on an image of real environment at geometri-
cally correct position based on the absolute position and posture of the camera.
Most of researches in this field are investigated for wearable computers or car-
mounted systems because they have capability of real-time processing of video
frames. On the other hand, cellular phones do not have them. Thus, to realize
the AR navigation system on cellular phones, the method has been proposed
that estimate camera parameters from a still image based on feature landmark
database. However, this approach has some problems. First, camera parame-
ter estimation fails when similar landmarks exist in target environment because
they cause incorrect matching between landmarks in the database and feature
points in an image. Secondly, calculation cost is expensive as the result of feature

point matching using all landmarks in the database. In this thesis, to solve these

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0651084, March 17, 2008.
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problems, we focus on the uniqueness of image features in landmark database.
Because unique features do not have similar features in landmark database, they
result in a high correspondence ratio in the feature points matching. Therefore,
we employ uniqueness of image features as a measure for the confidence of fea-
ture point matching. Additionally, to make correspondence of un-unique features
effectively, searching range for un-unique features are also limited using spatial
distance to unique features. In experiments, the effectiveness of the proposed
method by comparing estimation accuracy, processing time and success rate with

the previous work.

Keywords:

camera parameter estimation , still image, feature landmark database, uniqueness

of image features
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