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Abstract: We introduce a novel auditory feedback technique for estimating the position of a photographic
target for finderless camera. Previously our auditory feedback technique represented the horizontal axis of
the target by spatial audio and the vertical axis by frequency, but its low accuracy of estimation of vertical
position was a problem. In this paper, we propose a new method that represents the direction to the target by
the direction of the change of the frequency, and the distance from the center of the view to the target by the
pace of the change. We conducted two experiments and confirmed that our method improves the accuracy
of estimation in both vertical-only and two dimensional navigation. In addition, we also conducted a user
study with a DSLM camera and our method achieved a median error rate of 1.84 degrees. The proposed
method can be applied not only to photographing but also to various two dimensional audio navigation.
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Fig. 1 An illustration of audio navigation for finderless

photographing.
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Fig. 2 An illustration of the frequency modulation pattern.
The frequency at the end of a cycle is changed accord-

ing to the vertical position of the target.
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Fig. 3 The relationship between the vertical position of the

target and the frequency at the end of a cycle.
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Table 1 Frequency tables for frequency pattern A (left) and B
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A-H6 1046 1046 B-H6 523.2 1046
A-H5 932.3 932.3 B-H5 523.2 932.3
A-H4 830.6 830.6 B-H4 523.2 830.6
A-H3 739.9 739.9 B-H3 523.2 739.9
A-H2 659.2 659.2 B-H2 523.2 659.2
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A-M 523.2 523.2 B-M 523.2 523.2
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A-L3 369.9 369.9 B-L3 523.2 369.9
A-L4 329.6 329.6 B-L4 523.2 329.6
A-L5 293.6 293.6 B-L5 523.2 293.6
A-L6 261.6 261.6 B-L6 523.2 261.6
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Fig. 4 The application of the experiment #1 (left) and its

overview in use (right).
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Table 2 Trajectories of the outliers from the experiment #2.
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