Requirements for a Precision XYZ Positioner

As a result of a Requirements Review held on 2/25/02, the following functional and performance 

requirements for the precision XYZ positioner have been generated.  The requirements break down into General Requirements - those that in general describe the functional requirements and

general limitations placed on the positioner - and performance requirements that describe the specific performance requirements that the positioner will have to satisfy.

General/Functional Requirements

1. The overall XYZ positioner will consist of a remotely deployable (using an ROV robotic arm) 

      XYZ motion mechanism with the appropriate sensor mounted on it and an ROV mounted 

      pressure vessel containing the necessary power supplies, motor controllers, communication 

      interfaces, and video processing (if required).  The top side operator interface will be provided    

      using a standard desktop/laptop PC.

2. The LRS measurements cannot be performed in high ambient light conditions.  Therefore when LRS measurements are being made, the main ROV lighting will have to be turned off. 

The main ROV lights cannot be rapidly turned on and off so a smaller set of secondary light sources will be provided which do not have this limitation.  This lighting and a remotely deployable video camera will be provided by the operators of the ROV for mounting on the XYZ positioner assembly.

3. Initially, the XYZ positioner will be off loaded from the ROV and the ROV will stand off 

approximately 1 meter.  This will provide mechanical isolation of the XYZ positioner and it's associated sensor system from the ROV and will provide a stable mechanical environment in which the sensor can operate.  The XYZ positioner to ROV interconnecting cables will be designed to allow a minimum stand off distance of 5 meters.  

4. The stowed (pre deployed/recovered) XYZ positioner outline configuration will be designed to fit within the outline of the Tiburon ROV front porch mounted drawer.  

5. The base(s) of the as deployed XYZ positioner will accommodate uneven ocean floor bottoms with slopes up to 30 degrees while maintaining fully stable XYZ motion capability. 

Profiling capability in both the vertical (through the base) and horizontal directions will be accommodated.

6. The sensor to XYZ motion mechanism mounting interface will be designed to accommodate (with appropriate adapters) a wide range of sensor configurations in both vertical and horizontal orientations.

7. Command and control communications between the XYZ positioner electronics and the

controlling PC will be implemented using the standard ethernet protocol.  The positioner 

communications electronics will be assigned a unique IP and the positioner will be a "stand alone" independent system usable in any ethernet based environment.  When used with the LRS, the equivalent of a "on site" LAN (at the ROV) will be implemented to gain communications access to both the LRS and to the XYZ positioner.  When operating with the Windows OS (i. e. with the LRS), independent windows for the LRS and the XYZ positioner will be implemented as is standard in a Windows multi-tasking environment.  A "stand alone" and appropriate GUI for controlling the XYZ positioner will be provided.

Performance Requirements

    Maximum XYZ position travel (each axis)                                   20 cm

    XYZ position travel increment/control increment (each axis)      0.1 mm

    Maximum XYZ movement hysteresis (each axis)                       0.1 mm

    Minimum XYZ position translation velocity (each axis)               1 cm/sec

    Maximum  sensor weight allowed on mounting surface (in air)   15 Kg

    Maximum sensor size allowed on mounting surface                   30 x 15 x15 cm

    Maximum weight of positioner and frame (in air)                         45 Kg (35 Kg design goal)

    Maximum weight of electronics pressure vessel (in air)               50 Kg

    Maximum interconnection cable(s) weight (in air)                        5 Kg

    Maximum frame size (exclusive of base)                                     70 cm W x 70 cm H

    Maximum base size                                                                     70 cm W x 88 cm D

    Maximum electronics pressure vessel size                                 35 x 35 x 88 cm

    Input prime power from Tiburon                                                  240 VDC nom., 1 KVA max

    Input prime power from Ventana                                                 110 VAC nom., 1 KVA max

    ROV standoff distance                                                                5 m min

    In water operational depth                                                          4000 m min

    Operating temperature (ambient)                                               0 to 50 degrees C

