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Development of Tunnel Conver gence M easur ement by Digital Camera
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Abstract

Tunnel convergence measurement has previously been carried out using steel tape and optical transit. The
authors have carried out experiments to develop a new method using image processing and digital
photography by CCD camera.

The following conclusions were obtained: (1) It is necessary to rectify distortion aberration since most
photographs were distorted., (2) It was possible to measure to 0.004% of micro displacement by rectifying
distortion aberration and performing suitable image processing., (3) It was verified that this new method was
suitable for tunnel convergence measurement.

Koji Hata Makoto Maruyama
000000 Makoto Toriihara
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Distortion of an Image
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The Outline of a Distortion Aberration Check Experiment
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Compensation of a Distortion Aberration
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The Outline of a Micro Displacement Check Experiment
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Relation between a Picture Analysis Value and an
Actual Measurement
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The Error of a Picture Analysis Value
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The Outline of the Applicability Experiment by the Tunnel Real Scale Model
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