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Research and Development of an imaging System in a Fire Environment (Series 4)

Study of Determining a 3D Shape
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To obtain visual information that is used to perform firefighting in a smoke-filled environment, we have
researched and developed an imaging system using infrared laser. In this paper we describe the result of the study
we conducted in determining 3D shape from 2D shading Images observed by an infrared camera. To retrieve a
shape of an object, we used a photometric stereo method. In order to adapt this method to the infrared images, we
employed the reflectance characteristics determining method, and the planning of light source positioning. Further,
we investigated the method of reconstructing the object's shape from images distorted by the noises. These meth-
ods were implemented, using experimental devices. Experiments with photographic images showed good results.
The methods we adopted are as follows.

Calculation method of reflectance characteristics parameters using non-liner regression.

Planning of light-source positioning.

Determining surface orientation of an object using the photometric stereo method.
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Integral calculus to reconstruct an object's shape from images distorted by noises.
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