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The objective of thisresearch isto develop an equipment that is provided with
visua ability and could imitate the learning ability of human beings. The billiard
robot is made by the above design conditions. In addition, people could control the
robot automatically and semi-automatically. By the skills of image processing, the
robot would “see” the correct position of object balls. Then the robot would learn and
know how to pocket object balls and setup by intelligent algorithms : Extension
Theory.

The image processing technology is one of the important part of this research.
The robot hasto be installed a CCD device as the eyes of human beings. It could
measure the position of balls and pockets. After measuring the position of each ball,
the robot would send the coordinates of cue ball and object ballsto PC for the
decision-making.

The second part of the research is the decision-making and analysis. The robot
must be installed a computer that could calculate rapidly. It is like the brain of people,
when “eyes” (CCD ) scans the coordinates of each ball, the robot would learn the
strength of shooting and angle of pocketing balls by Fuzzy Neural Network to let the
robot imitate the learning ability and inference of people. Ultimately, decision
command would be sent to the controller of the robot.

The third part of this research is the mechanism and control of this robot. The
robot must beinstalled a XY Z table that could move accurately and the mechanism of
shooting just like the hands and legs of human beings. When PC sends the position of
ballsto XY Z table by digital signal, XY Z table would move to the proper position
immediately. According to the strength of shooting and angle sent by PC, the shooting
mechanism would pocket the ball perfectly.

This research contents 4 major parts : structural design, image processing, the
integration of decision making and analysis, and electromechanica system. The
combination of these techniques makes the robot possesses the advantages of
stabilization of structure, precise control, rapid recognition, inference and learning
ability.

Key words: Extension theory ~ Neural algorithms and Fuzzy logic theory ~ integration
of decision making and analysis ~ image processing
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