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Abstract

Laser beam, for its good directivity, high brightness, and high stability, is widely used in
super-fine machining equipment as well as testing equipment frequently as a measuring
reference. However, Laser beam from laser, which is subject to the influence of thermal
deformation, environmental vibration and air disturbance etc., will shift when propagates. The
said disadvantages limit further improvement of the laser’s precision of collimation, and play a
passive part in the application of laser. Therefore, it’s necessary to measure and control the shift
quantity of laser beam. A system for detecting and controlling the laser focus drift is proposed in
this paper.

The main work has been done as follows:

1. A system for detecting and controlling laser flare is designed, which is made up of a laser
with controlling device, antireflective attenuation plate, a CCD camera, image acquiring
system. The system can real-time acquire the laser flare formed by laser beam impinging on
the CCD photosensitive plane. The information then is transferred to a computer and
processed by special software. And meanwhile, the original image of the flare and the status
of flare centre varying with time can be monitored. The beam drift is controlled by a steady
temperature field around the Iaser.

2. Data processing software is programmed. The shift track of flare centre from any time to the
end can be displayed, and the maximum value, standard variation, and trend of drift in the X
and Y direction are obtained.

3. Various control are used to the laser source, for example, being exposed to the environment,
or adding a mask (with hole or not), or maintaining the intemnal thermal field when adding a
mask. The quantity of drift is obtained for the above case respectively by experimental
measurement and calculation. At last, this paper analyzed the difference of beam drift with

different controlling condition and the reason for the difference.

Keywords: laser, CCD camera, flare drift, image process, thermal control
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