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Fig.1 Flow diagram of the proposed method
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(a) 3-D coordinate of landmark

(b) Information for each observation position
(b-1) Multi-scale image template
(b-2) Characteristic scale
(b-3) SIFT feature vector
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(c) Priority of landmark
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Fig.2 Elements of landmark database
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Fig.3 Generation of image template.
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Fig.4 Landmark selection based on geometric con-
straint.
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Fig.7 Result of 3-D reconstruction.
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Table 1 Parameters in experiment.

Oe’s method [12] | Proposed method
Image template size - 15
T (pixel)
Window size - 120 x 60
W1 (pixel)
Window size 120 x 60 20 x 20
W (pixel)
Angle threshold 15
0 (degree)
Number of grids 72 x 48
G
Training video - Three video
sequences
Initial value of - 1/2
priorities
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Fig.8 Relation between number of landmarks and
failure frames.
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Table 2 Comparison of processing time for one frame

(ms).

Method A B C | D
Process (B-2) | - 26 - |21
Process (B-3) | 12 3 2 1
Process (B-4) | 0 0 0|0

Process (B-5) | 316 | 51 | 131 | 15
Process (B-6) | 61 | 16 | 16 |17
Overhead 4 4 4 5
Total cost 329 | 100 | 153 | 59
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Table 3 Comparison of accuracy.
Method A B C D
Average position error (mm) | 360 | 257 | 231 | 256
Std.dev. position error (mm) | 528 | 137 | 204 | 181
Average posture error (deg.) | 0.84 | 0.95 | 1.13 | 0.91
Std.dev. posture error (deg.) | 0.71 | 1.20 | 1.16 | 0.91
Average re-projection error 25| 23| 21 | 1.8
(pixel)
Rate of mismatched 32 23 27 20
landmark (%)
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Fig.9 Examples of applications.
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Abstract In the field of augmented reality, many kinds of image-based camera parameter estimation
methods have been proposed to achieve accurate geometric registration. As one of these methods, a land-
mark based camera parameter estimation method has been studied. In this method, database construction
cost is lower than other approaches and the method can be used in various environments. However, com-
putational cost is expensive and thus it cannot work in real-time. To achieve real-time camera parameter
estimation, the present study reduces the number of matching candidates by using priorities of landmarks
that are determined from previously captured video sequences. To demonstrate the effectiveness of the

proposed method, the computational cost is compared between the proposed and previous methods.

Key words landmark database, camera parameter estimation, natural features, augmented reality



