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SAHAPONG KRUAPECH : DEVELOPMENT OF EYE-SAFE LASER
RANGE FINDER. THESIS ADVISOR : PROF. JOEWONO WIDIJAIJA,

Ph.D. 79 PP.

LASER RANGE FINDER/ EYE-SAFE LASER/ GAUSSIAN BEAM RANGE

EQUATION

A new handheld eye-safe laser range finder using a laser diode pumped Er:
Glass is studied. In contrast to conventional laser range finder using a flash-lamp
pumped solid-state laser, the new laser range finding system excels in the following:
(1) eye safe, because the laser emits light at 1540 nm which is strongly absorbed by
the cornea and cannot reach the retina; (2) the pumping laser diode is compact, light
weight and does not require complex driving circuit; and (3) a photodiode is installed
in the laser head to detect light from the back end of a lasing rod. This produces a start
signal which is already in electronic form and is separated from the echo signal. Thus,
it simplifies both optics and electronics of the new laser range finder.

Besides the new proposed system, we also develop a new theoretical range
equation for laser rangefinder based on Gaussian beam analysis, which has never been
reported before. The Gaussian beam range equation has an advantage over the
conventional range equations in that it can be applied independently to any size and
range of target. We also propose and define a new operational coefficient which can
be used for correctly estimating the returned light power and hence the maximum
detectable range of a laser range finder.
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