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estimating scale. These difficulties are avoided, and a more accurate estimate of scaling error is
possible, by using the positioning sensor to assign a scale to each image of the film stack. This is
done for each frame and the various frame-to-frame displacements are then compensated for by
measuring the displacements, i.e., the movement of the film in each frame. The axial scale can then
be calculated, together with the tilting of the film to compensate for its own motion, while the
orthogonal scale is determined by comparing the pixel-to-pixel distances across the film. The
preferred film stack holder has a pair of parallel pins or posts extending downwardly from opposite
sides of the frame on which the film is mounted and two arms extending from the top of the frame to
engage the posts. The arms and pins can be machined from a single piece of material and are
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preferably threaded so that the pins can be tightened in place with a wrench. A strain gauge
mounted on the arm opposite the pin provides an electrical indication of the amount of movement
between the pins. The strain gauge can either be directly connected to the posts, or the posts could
have an isolating area of metal tubing welded to them, and the gauge could be mounted in the
tubing. In a preferred method of keeping the reference marks on the film precisely in the proper
scale to the sensor, during transport, the film is mounted on a film holder that has parallel pins at
the edges of the film frame. The pins and pins are in threaded engagement with a similar set of
posts to those of the film holder for holding the film in place, but the posts and pins are arranged
such that the pins are closer together than the posts, and the posts provide the necessary mobility
during transport of the film. The film holder is then placed on the frame of the camera so that the
pins are aligned with the pins of the frame and the posts are aligned with the posts of the frame.
Thus, the film will be held in the same relative position on the frame. In the embodiment of the
preferred film holder, two members are used. A first
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