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Precision Underwater Positioner Functional Requirements

General requirements

1. Shall be capable of operating in stand-alone mode (in air or water) for in-lab use and testing

2. Shall be deployed on the seafloor by an ROV

2.1. Shall be powered by the ROV

2.2. Shall accommodate the LRS stand-off distance of 5 m

2.3. Shall have a cable management system for stand-off distances greater than 2 m

3. Shall maintain stability over full range of motion

3.1. Shall accommodate uneven ocean floor (e.g. slopes up to 30 degrees)

3.2. Shall accommodate a variety of seafloor surfaces (e.g., rocks, sediment, mud)

4. Shall accommodate a sensor head in either the horizontal or vertical orientation

4.1. May be capable of changing orientation during deployment

5. Shall be placed in the appropriate location (with the sensor head facing the target) and such that the target is within the operational work space of the sensor head by the ROV manipulator

5.1. Shall be capable of positioning the sensor head to obtain data from free standing structures (e.g., rock walls, hydrothermal chimneys) and objects on or beneath the seafloor (e.g., bacterial mats, sediment pore waters)

5.2. Shall be capable of positioning the laser beam normal to some optimal plane associated with the target

6. Shall have one external camera mounted to the sensor mount for positioning

6.1. Shall have external lighting

6.2. Shall have two crossing lasers for positioning reference to assist the pilots in placing the positioner in the appropriate location


6.3. May have a second camera mounted to the positioner frame

7. Shall be controlled by a shipboard scientist

7.1. Shall have a user interface software capable of  control and display

7.2. Shall have position feedback

7.3. Shall have dual speed positioning

8. May accommodate other (non-LRS) sensors

8.1. May accommodate serial instruments

Data requirements

1. PUP and LRS systems shall be time-synchronized  to the ROV control computer

2. Position data shall be reported/displayed continuously

2.1. Position data logging period shall be adjustable from 1 to 60 seconds in 10 second intervals

3. Positional data shall be stored in tab-delimited ASCII format

4. There shall be two data logs: one for engineering data and the other for science analysis (see Table 1)

4.1. Engineering data shall be logged continuously in a separate file from science data

4.2. Science data shall be logged on user command (i.e., at positions where LRS data are obtained) in a file denoted by dive number

4.2.1. Science position data shall include time, focal point location in Cartesian coordinates (base frame), joint/actuator positions, and positioner tilt

4.2.2. Frame grabs of the camera view shall be saved simultaneously with position data in files named by time

Table 1 – Position Data

Data Item
Measurement Range/Units
Measurement Accuracy
Number of Channels
Eng. Logging Rate
Sci. Logging Rate

Time
UTC
1 sec
1
1-60 seconds
On command

Focal point location (base frame)
+/-200 mm in each dimension
0.1 mm
3
1-60 seconds
On command

Joint/actuator positions
+/-200 mm, 

+/-90 degrees
0.1 mm

TBD degrees
5
1-60 seconds
On command

Tilt angle
+/-90 degrees
1 degree
1
1-60 seconds
On command

Frame grab
N/A
N/A
1 

(may increase as additional cameras are added)
N/A
On command

Performance requirements

1. Minimum position travel of the beam spot (each dimension)
15 cm


2. Maximum travel increment of the beam spot (each dimension)
0.1 mm

3. Maximum time to travel full range (each dimension)
1 minute

4. Relative precision (each dimension)
0.1 mm

5. Relative accuracy (each dimension)
1 mm

6. Pan and tilt range (for either horizontal or vertical orientation)

6.1. Pan range
+/- 45 degrees

6.2. Tilt range
+/- 45 degrees

7. Maximum sensor weight allowed on mounting surface (in air)
30 kg 

8. Maximum sensor size allowed on mounting surface
60 x 20 x 20 cm

9. Maximum weight of complete system (in air)
100 kg

10. Maximum stowed size (excluding drawer space)
122 cm W x 61 cm H x 61 cm D

11. Maximum available drawer space for stowage
61 cm W x 30 cm H x 91 cm D

12. Power

12.1. Input power (Tiburon)
240 VDC, 5 kW

12.2. Input power (Ventana)
110 VAC, 2 kW

13. Environmental

13.1. Operating depth
4000 m 

13.2. Operating temperature (ambient)
0 to 50 degrees C

13.3. Operating current (water velocity)
0 to 0.5 knots
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