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Robust Estimation of Camera Position and Posture
with High-speed Rotation

Based on Feature Landmark Database and Inertial Sensor

Kodai MATSUDAT, Sei IKEDAT, Tomokazu SATO, and Naokazu YOKOYAT

T Nara Institute of Science and Technology, 8916-5 Takayama, Ikoma, Nara, 630-0192 Japan
E-mail: {{kodai-m,sei-i,tomoka-s,yokoya}Qis.naist.jp

Abstract This paper describes a novel camera position and posture estimation method using an inertial sensor and
feature landmark database which basically consists of three-dimensional positions of natural feature points (land-
marks) and their image templates. This method is widely applicable to a number of fields such as robot navigation
and augmented reality system for wearable computer users. In such fields, it is frequently required to estimate abso-
lute position and posture of cameras for environment without any physical infrastructures. A conventional method
using feature landmark database has already been satisfying this requirement. However, the estimation error is
increased due to miss tracking of image features caused by high-speed rotation of camera. To solve this problem, in
the proposed method, the landmarks are first selected from the database by using angular velocity acquired from
the inertial sensor. The motion blur is then reproduced on image templates of landmarks, and blurred templates
are used for matching with those in the input images.

Key words camera position and posture estimation, landmark database, inertial sensor, augmented reality
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