V. SYSTEM BUILD

The electrical architecture of the PUP was built around keeping the bottom side complexity as simple as possible, minimizing umbilical complexity, and minimizing long sensitive cable runs. To support this design motion control was put as close as possible to the motors in an effort to decrease the number and length of sensitive control cables.  This also enabled a much simpler umbilical from ROV to PUP being only communications and power.  To meet this design a Galil motion controller was decided upon as the main interface and control of the remote portion of the PUP.   The main factors in its selection are the following features:

1. Stand- alone operation,

2. OEM part with no packaging

3. Ethernet interface

4. 8 axis of control

5. Analog input

6. Digital IO

7. MBARI knowledge

8. Quadrature encoder inputs.

The actuators and position feedback presented another problem.  Most actuators use optical encoder and Hall effect sensors for three phase brushless motors.  Due the fact that this system was destined to be used in the Deep Ocean, optical encoders would not be a good choice, for the reason of water proofing the enclosure.  Some successful attempts have been made at oil compensating optical encoders but this introduced a risk factor.  Along with the risk factor the motor would still require Hall effect sensors for commutation.  A unique linear actuator was located that is manufactured by Exlar.  This actuator incorporated a resolver as the feedback device.  Also, with the location of an AMC Digiflex servo drive a complete amplifier/feedback loop could be built.  The Digiflex amplifier has a resolver drive and input circuit, which is used as the commutation feedback to the amplifier, and generates virtual quadrature encoder pulses for the motion controller.  By utilizing this topology no special compensation for an optical encoder is needed along with the lack of Hall effect sensors for commutation.  Using a resolver in the commutation feedback loop has the added advantage of sinusoidal commutation to smooth torque ripple in the actuators.

To allow for remote viewing of probe head placement a camera system need to be incorporated in the design.  With the original design goal of minimizing the umbilical complexity, using video as the primary path back, was not attractive.  Due to the fact that not many deep-sea network cameras are available a small four-channel video web server was located and implemented. This allowed video, command and control all to be passed over the same Ethernet communications and further simplifying the umbilical.  

The next two problems where remote lighting and probe focal point location.  The first problem was resolved with the use of a 100Watt incandescent light.  Incandescent was selected because of its availability and mainly for the ability to be easy turned on and off.  During sampling minimum ambient light is required.  For focal point locating two crossing lasers where included and set to cross at the probe focal point.

To monitor the internal health of the system an environmental monitor was developed.  This system included the following sensors:

1. Water sense

2. Absolute Pressure

3. Temperature

4. 2 axis Tilt

5. Humidity.

The tilt sensor was purchased from geoinstruments and allowed the monitoring of the attitude of the PUP on the floor.  This allowed the pilot while placing the PUP to insure stability.  Along with placement it also provides an indication if the PUP is sinking and beginning to tilt more.  The water, pressure and humidity sensors where included to monitor the inclusion of water into the sphere.    The water sense is a two-pin device located at the bottom of the sphere performing a basic switch function.  The absolute pressure sensor is to allow monitoring if there is an air leak on deck during closing procedures.  The humidity is to assist in the possibility of a slow leak where the water sensor is not tripped but and ever increasing humidity is detected.  Temperature is for monitoring the electronics ambient temperature.
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