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An Image-based Augmented Reality System for
Multiple Users using Multiple Markers
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ABSTRACT
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AAAREY

This paper presents an augmented reality system for multiple users. The proposed system performs

ar image-based pose estimation of users and pose of each user is shared with other uses via a network

server. For camera-based pose estimation, we install multiple markers in a pre-determined space and
select the marker with the best appearance. The marker is detected by corner point detection and for
robust pose estimation. the marker’s corner points are tracked by optical flow tracking algorithm.

Experimental results show that the proposed system successfully provides an augmented reality

application to multiple users even when users are rapidly moving and some of markers are occluded

by users.
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Fig. 1. The Proposed augmented reality system. Pose
of each user P1 and P2, (R, T;), is estimated
by multiple marker’s four corner points using
solvePnP on the opposite wall,
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Fig. 2. Matching of 3D points in world coordinate system
to 2D points in the image coordinate system
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Table 1, Standard Deviation on each camera coordinate value

Standard Deviation of Standard Deviation of
camera pose detecting tracking camera pose detecting tracking
(when camera is fixed) (when camera is moving)
T 9.48 1.55 x 11.53 3.80
y 10.21 5.22 y' 10.54 3.74
z 3.26 1.52 Z 4.92 1.92
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