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This research is to develop the 4-axis 3-D Automatic Laser Scanning
machine with Fixed Bridge structure for digitizing smooth complex surfaces. The first 3-
axis is orthogonal and the 4th axis is revolute axis. The first 3-axis are actuated by
Brushless D.C servo motors with ball screw connect to the load. The 4th axis actuated
by permanent magnet D.C. servo motor with 100:1 ratio harmonic drive. The working
volume is 250x250x240 mm. The controller of the first 3-axis is PID with Pseudo-
Derivative-Feedback structure controller. And the conventional PID+Feedforward
controller is used for the 4th axis. The control program is developed by using Visual
Basic under Windows 3.11. Low power semiconductor Laser probe is used for
measuring the Z-distance between the sensor and the surface. This Z-distance including
the X- and Y-coordinate will be convert to the X-Y-Z coordinate and then export to the
CATIA program for further use. The accuracy of each individual axis is as following: X-
axis = £15 micron, Y-axis and Z-axis = +5 micron. The combining accuracy of the
machine is obtained by comparing among the data-point from prototype model
(computer models and sample pieces) and real model. The data-point obtaining from
the automatic laser scanning machine and the commercial Coordinate Measuring
Machine(CMM). The result accuracy depends on the type of surfaces, continuity, slope
of the surfaces. It can be shown that the automatic laser scanning machine has
equivalent accuracy to the commercial CMM (with touch probe sensor) which claims +3
micros accuracy for each axis.

The 4th axis, the encoder is mounted to the laser holder shaft. The

accuracy of controller is +0.288 degree. The 4th axis is aiming for measuring the steep
surface.
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