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1.1. Mechanical

[Mark]

1.2. Electrical

[Alana]

1.3. Software

In an effort to accelerate development and improve quality, the project team re-used a software design and code framework from the Environmental Sample Processor (ESP)[need footnote], a successful MBARI project with similar precision motion control requirements. The object-oriented framework software was developed and implemented in C++, using Microsoft’s Visual Studio. Reusing the code from ESP allowed the PUP team to focus immediately on the particular motion control requirements of the PUP, saving significant development hours. Moreover, the ESP framework code had been tested and in use for a number of years, proving to be a capable and reliable foundation upon which to build the PUP software. 

The framework includes a number of core object classes intended to work within a variety of motion control applications. The 3 axes of the PUP are represented with 3 Axis objects, each containing a Motor object. The main application dialog takes the actions from the user and translates them into the appropriate calls to member functions of the Axis and Motor objects. Adding axes to the system simply requires adding Axis/Motor object pairs to the application and useful controls to the PUP dialog along with the translation code.

The Axis and Motor classes are designed to work with a generic controller system, using generalized controller functions commands. For the PUP application, the engineers selected an onboard controller from Galil Motion Control. Housed within the glass sphere in the center of the PUP platform, the Galil unit handles all the low-level motor control logic. Galil provides software and a simple API and command language to move the motor in the desired direction and linear distance. The application developer integrated the specific Galil controller into the framework by deriving a new class from the generic controller class, overriding the generalized member functions, and providing a translation for the linear distance to motor controller units.

The PUP graphical user interface (GUI) was designed to offer a simple interface for control to accommodate deployments with novice users unfamiliar with the system design and development. As a result, the interface is straightforward, intuitive, and easy to use.
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PUP movement is controlled via the left portion of the PUP Motion Control Dialog, shown in Figure n. The current status of the controller is displayed in the top section showing environmental conditions inside the sphere, tilt angles, and motor error states. The center section is devoted to motion control. The arrows are used for incremental movement of the (left to right) theta, R, and Z axes with current position displayed above them. To the right of the STOP button is the direct positioning controls. Here, the user can enter the Z, R, and theta axis positions and command PUP to move the actuators directly to that position. Below the increment arrows are controls that allow the user to change the incremental movement distance and the absolute motor speed.

The bottom section of the left portion of the dialog contains buttons for turning devices on the PUP on and off. Currently, there are switches for

· DORISS

· A pair of crossing lasers for locating the DORISS focal area

· The onboard camera for viewing the focal area

· A flood lamp

The middle portion of the dialog is used for storing positions of interest that the user may want to revisit or document. For example, the user may have positioned the probe head to achieve a peak reading that she would like to note. By naming the position New Position Name field and then clicking the Store New Position button, the user will have that name stored in the list along with the position of the axes and the timestamp. Later on, to request PUP to return to that position, the user simply selects the position name in the list and clicks the Load Selected Position button. This will place the axis positions into the direct positioning fields. Clicking the GO button will cause the PUP to move to the store position.

On the right side of the dialog are controls for commanding the Galil controller directly using the Galil command language. The user types commands in the upper edit box while the response from the controller is written to the lower edit box. This feature is useful for troubleshooting and experimenting with unusual movements.
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