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The Effect of Object Motion in Fraunhofer Holography
with Application to Velocity Measurements

An experimental investigation was undertaken in
order to extend the Fraunhofer holography theory to
include moving objects. The effort consisted of an
analysis of the time dependence of the intensity of the

would be in aerosol, cloud and fog, or in other small
moving particle studies where size, velocity, and dis-
tribution are to be determined.
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by a moving object. The conclusions of this experi-
mental investigation indicated that objects may move
up to ten times their mean diameter during the obser-
vation time (within the constraints of the derived con-
ditions), with the result that the motion of the objects
produces fringe patterns in the hologram which are
descriptive of that motion. It is physically possible to
reconstruct the hologram from the recorded fringes
so that the reproduced image is the path the object
occupied during the observation time. This would be
a nearly direct measure of velocity since the path
length divided by the exposure time yields the velocity.
The experimental setup, which consisted of a laser
light source providing the coherent radiation, a wire
(the object) moving at a constant velocity and a 35mm
camera to record the fringe patterns, can be used for a
wide range of velocity measurements of micron-size -
particles. The general application of this technique
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