                                                        Design Process 
  After doing research on the possible tools we might use, we recommended YASKAWA Inc. to be the supplier of the robot’s control system.  We choose a system that will meet our requirements as far as speed and torque control. Our system consists off a controller, a digital torque amplifier, a servo motor, a launch monitor. The controller has software that is based on Visual Basic 6.0 and called Yterm2000. The launch monitor’s software is a C++ based. This software is called Golf Achiever and it measures the distance, ball’s speed, club speed, and the launch monitor.

   The controller model is SMC-2000. It is 4-axis controller that has four inputs for encoders. The encoder we used is a rotary type to measure the displacement of the robot’s arm. The digital torque amplifier is the legend series model. The output of the controller is connected to the digital torque amplifier. The torque amplifier drives the motor. It has a programmable torque mode where the user can input different types of torque profiles.  The servo motor follows the commands provided by the controller through the digital torque amplifier as show in the system block diagram.

   A Visual Basic user graphical interface (GUI) was designed to start the Yterm2000 (controller’s software) and collect data from the controller. The controller’s software outputs a text file that could be opened using the Visual Basic GUI. On the other hand, the launch monitor is independent of the whole system. It is conned to the computer using serial interface. It has options of setting up the player’s parameter such as height and the club’s type (Iron or wood). It displays how far the ball went from the starting point. In addition to the picture, it also has another option to show all the data on a table format.

  The control system (controller, digital torque amplifier, and the servo motor) is connected to USB/ Serial adaptor where the launch monitor is connected via serial port. Both of the two systems are connected to the computer at the same time. When the system is activated, the user should start the Visual Basic GUI and open up the Yterm2000 software. After that, he/she downloads the code to the controller and run it. The system will behave according to the commands from the code. When the swing is over, then user can acquire the data from both of the controller and the launch monitor. All the data are stored on those devices and it does not matter which data to collect first.

   We are using three encoders. One of them is to control the break and the other two for data recording. The controller is programmed to release the breaking system using digital input/output. When the robot’s arm reaches a specific position, the break is released.  The other two encoders are monitoring the motion of the arm and the data is stored in the controller’s memory.

GCT Machine Project Block Diagram (EE Subsystem Only)
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