The PUP system was primarily built around the LRS sensor requirements; however, it is also intended to be available for additional instruments such as in-situ microscopic instrumentation, and microscopic photography.  In addition to the functional requirements of these applications, our design was constrained by the limitations of the ROVs (Ventana and Tiburon) that carry the system. Two key operational priorities are to minimize the number of wires and connections between the ROV toolsled and PUP, and the weight change effects to the ROV when the PUP is deployed.

PUP is being built in incremental stages.  We have completed Phase I, which consists of a 2 degrees-of-freedom (R and Z axes) system with non-adjustable legs.  The drive electronics (for all 5 DOF), a color camera and crossing lasers were also a part of Phase I.  Subsequent phases will include the addition of the remaining degrees-of-freedom, adjustable legs, and a cable management system for stand-off distances greater than 2 meters.

A single connection from the ROV provides power and communications (Ethernet) to PUP and DORISS via a vehicle interface can (VIC) (See Figure 1).  VIC is mounted in the ROV toolsled along with two of the DORISS pressure housings.  PUP is carried on the front of the ROV for easy off-loading onto the sea floor.

The PUP consists of a three-legged platform, within which rests a pressurized glass sphere (Figure 2).  Two linear actuators (R and Z) are mounted to the frame of the platform.  The DORISS probe head is held in a collar mounted on the end of the R-axis actuator.  The collar can be mounted to the motor in two configurations, such that the probe head is oriented either parallel or perpendicular to the sea floor.  

The glass sphere houses all the electronics needed to power and control the motors, lasers, camera, and light (Figure 3).  The R and Z-axis actuators require a stand-alone motion controller (DMC-2183, Galil Motion Control, Inc.) and digital servo drives (DR100RE30A40NDC, Advanced Motion Controls).  The video signal from the camera feeds into a video server (AXIS 2400, Axis Communications).  Both the video server and the motion controller are TCP/IP compatible, so all communications to the PUP system are through the Ethernet protocol.  The sphere houses two sensor boards (900-45T, Applied Geomechanics Inc.) which measure pressure, water, humidity temperature, and tilt.  The signals from these sensors feed into an analog I/O board (DB-20840, Galil Motion Control, Inc.) attached the motion controller, which sends the data back to the user via the PUP GUI.  Finally, relay boards are used to control the power provided to the camera, lasers, and lights.  

Linear actuators (Figure 4) from Exlar Corporation were modified to include an oil compensation system for deep water (4000 meter) use.  They are rated to exert a force of 1000 lbs. and have a travel distance of 20 cm.  

Dovetail ways (Figure 5) are used to provide precision travel.  The dovetails are mounted directly to the actuator housing that provides stiffness without adding weight.

