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[bookmark: _khxzzh7stx2j]Purpose
This document should cover features that we would like 3D@Depth to consider as part of their work in scoping the detailed design of the next version of the WiSSL system. By no means are these requirements, but instead meant to guide 3D@Depth in terms of our priorities, trade spaces, and potential upgrades that might be transferred from SL3 and SL4 designs as part of the next revision. Requirements will be defined in future documents after a kickoff meeting scheduled for January 18th, 10AM PST.
[bookmark: _ij9q8525f1hm]Survey Performance
1. Field of view: At least 90°.
a. Clarification:  Cameras are at 80°, so 90° gives a buffer.  May go for 100° if easy
2. Range: Produce good data from 1-meter to 10-meter range in clear water. Note a 10-m range implies a 7-m standoff at the edge of a 90° swath, so this requirement means producing a full 90° swath at standoff/altitudes from 1-m to 7-m.
a. Clarification:  Currently only using 1st return.  Can definitely drop from 5 returns.  Look to drop down to 2 or 3 returns, especially if it enables faster speed.  
3. Resolution: 1-cm, but with less variability than WiSSL-1G
a. Achieve < 1 cm spacing between soundings along and across track at survey speeds up to 0.5 m/s.
i. Clarification:  < 1cm spacing is better.   Will aim for 0.5mm in initial design
ii. Note:  Current NADIR height is 3m at 0.2m/s speed
b. The ideal coverage would be >100% when accounting for  the laser beam width. If the beam width is 0.8 cm, then ideally we would like to keep spacing between soundings < 0.8 cm so there is no part of the seafloor unlasered..
c. Perhaps change optical bench style from a back-and-forth moving mirror to a continuously rotating mirror. This might produce a more uniform pattern of soundings.
4. Timing Requirements:
a. Time synchronization with attitude and navigation data must be good to at least 1 millisecond. This derives from considering the errors associated with mis-timing pitch during active articulation.
i. Clarification:  3D preference is PTP as this will enable 1GPS data transfer with the single 13 pin connector.  MBARI & 3D investigate this option.
5. TVG? Is it possible to adjust the gain stage dependent on emission angle? 
6. Review and perhaps adopt data format used by 3D for their AUV survey installation.
7. If multiple heads are still required to cover 90°, then record separate data streams for each head. It’s turned out to be cumbersome to force dual head data into a single stream.
8. Temperature Sensing:
a. Measure temperatures from -2.5°C to 350°C  (TBD?)
b. Measurement precision ±1.0°C  (TBD?)  
c. Range resolution: 0.1 m
9. Full data returns – interested in keeping a method to capture full data returns, even if at a decimated pulse rate.  
[bookmark: _e0h50gg322ir]Mechanical
1. Single housing
a. Fit MBARI’s Dorado Class 21” diameter cylindrical sections
b. Clarification:  length limit < 3ft
2. 4,000-m pressure rating (and what cost/tradeoff for 6000-m?)
3. Mounting Fiducials (for repeatable mounting offsets)
4. Air freight shippable, shock tolerant. 
[bookmark: _qxpfumi9qusw]Electronic
1. Power input range: DC wide input to enable power from unconditioned battery buses. Ideally 18-36VDC, higher voltages may be considered.
2. Isolation: Isolation on all peripherals where possible.
3. Trigger/Blanking input? Need to think about this one, but the laser is present in the photography.
4. In water emission guard (i.e. watchdog)
a. Would be nice if an auv gets recovered, that the WiSSL stops emission unless overridden.
[bookmark: _ja09zojue6zn]Software
1. Remote Control/Status interface (ethernet) from SL4 CCI facilitating:
a. Scan on/off
b. Laser power/gain control while scanning
c. Configuration of scan parameters (not needed during scanning)
d. System health information (i.e. temps, scan rate, error counts)
2. Remote Scan data interface (ethernet)
a. For use in obstacle avoidance.
b. >10 Hz if decimated
3. GUI Upgrades
a. Multiple data presentations (wedge & waterfall)
b. Multipick display (this may exist already)
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