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Real-time Personal Positioning System for Wearable Computers

HisasHI AOKIt

Context awareness is an important functionality for wearable computers. In particular, the
computer should know where the person is in the environment. This paper proposes an image
sequence matching technique for the recognition of locations and previously visited places. As
in single word recognition in speech recognition, a dynamic programming algorithm is pro-
posed for the calculation of the similarity of different locations. The system runs on a stand
alone wearable computer such as Libretto 1100ff. Using a training sequence, a dictionary of
location is created automatically. These locations are then be recognized by the system in
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realtime using hat-mounted camera.
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Fig.1 A small wearable camera.
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Fig.2 Data flow at recognition mode.
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Fig.3 Data flow at analysis mode.
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Fig.4 Screen shot of the proposed personal positioning
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system.
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Fig.5 Sparse sampling causes bad performances.
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Fig.6 Chromatic (hue) histogram.
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Fig.7 Difference in speed.
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Table 1 System performance (1). (#: number of
trajectories in the dictionary)

# T | T—-D-S | D | S| Acer%
16 12 9 3 0 75.0
15 11 8 3 0 72.7
14 11 8 3 0 72.7
13 11 7 3 1 63.6
12 9 7 2 0 77.8
11 8 6 2 0 75.0
10 7 6 1 0 85.7
9 6 5 1 0 83.3

02 000000002MA00000000000000
Table 2 System performance (2). (#: number of
trajectories in the dictionary)

# G | G-1 1 Acea%
16 12 2 10 16.7
15 12 1 11 8.3
14 12 5 7 41.7
13 12 6 6 50.0
12 10 4 6 40.0
11 9 4 5 44.4
10 8 4 4 50.0
9 7 4 3 57.1
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