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Summary
After factory acceptance, integration of the WiSSL2 into the Low Altitude Survey Sled was the next effort, prior to planned sea trials on May 1st. Testing took place April 23-25th in MBARI’s test tank facility. In order to support this 3D@Depth sent two engineers, Jon Banks and Domenic Florin to aid MBARI’s LASS team. Over the 2 ½ days, many issues were found and many corrected, leading to a determination that the system is ready for sea trials. 
Testing
· Mechanical Integration:
· The clear view aperture specification changed during efforts to reduce back reflections last winter and were not communicated before construction of the new plate on the LASS. The exit angle of the beam is tilted away from the housing ~10 degrees, instead of 0. As a result, the slot in the plate does not allow for the full swath of the laser path to exit. 
· Measurements in the tank after adjusting still allow for +/- 60 degrees of view. We can operate during sea trials.
· [bookmark: _Int_esGklmSQ]Further detail of the clear-view aperture has been created and added to the manual.
· The stickers were damaged slightly when inserted into the brackets, the mounting blocks could use some beveling on the edges to prevent this. This is important to note as the safety notice is a sticker. 
· The delivered right-angle molded connector cannot be used because the cable must pass between the still cameras.
· The delivered handles as useful for getting proper purchase on the sensor to adjust its location in the clamps.
· Electrical Integration:
· Sensor was witnessed once to get powered but not respond on the network. Reboot solved the issue. 
· PPS/ZDA are good
· Software Integration
· PPS/ZDA and CTD integrations are good. 
· Data rates were observed at 200kHz PRF to be 18 GB per hour.
· We set the IP to static to 192.168.168.128 and setup gateway and DNS. 
· Successful training of the following software tools:
· 3D Collect (control)
· Realtime Viewer
· 2D Viewer (scan to image conversion)
· Cloud convert (converts SRIAATs to other formats)
· Issues in RTV were found and mostly fixed on the polar plot when scanning in 360. 
· Issues remain with selecting the swath and plotting it sucessfully in RTV overall.
· The waterfall is missing information in 360 and shows the wrong sector when the swath is set. 
· Found some odd button behavior and corrected it. 
· CCI underwent significant testing, we demonstrated:
· Power on/off laser
· Status Requests
· Start/Stop Scan*
· No motor motion was achieved.
Results
· All tests were run at 3m distance.
· Range bias was observed using bar plots to be ~2mm
· Using both 3d and bar plot targets, horizontal resolution is somewhere near 3 mm at 3m range.
· CTD Rejection filter got stuck rejecting when the sled moved from air to water, could not recover without restart-ec
· Startup issues on scan persist within 3d collect:
· Setting the laser power fields on the GUI doesn’t get applied on use of the start scan button. 
· Motor doesn’t often start on both factory mode and start scan
· On some trials, the EC crashes and the laser is left on at last commanded power.
· System overheats consistently on deck while idle, even when packed with ice on the cylinder.
Sea Trials
Dives took place on May 1st, 2nd, and 5th, with 3D@Depth tuned in via telepresence and coordinating through Zoom & Teams. Not much new was witnessed different from the test tank, but having the opportunity to run the system more did bring up some new observations. 
· Dom was able to deliver a new version of the RTV that correctly centered the waterfall. 
· Two days witnessed high difficulty in getting the system up and running, with failures of laser output, motor control, and voltage misreadings that led to a sequence of ec-restarts, hard power cycles, and manufacturing mode to solve the issues. These highlight the instability of the current hardware, and risks of using it autonomously.  
· Failed startup and some misconfiguration costs valuable time at sea. For example, starting the scan with the wrong angles, which requires a restart could be improved. When the scan starts, the state machine must complete the spin up/ spin down sequence, instead of interrupting the spin up to spin down the motor.  
· The CTD rejection filter was too restrictive when sending 1Hz messages as the vehicle descended. System did not recover even after sitting near the seafloor for many minutes.
MBARI Action Items
· Redesign the alignment block and plate cutout to accommodate the cone shape of the laser raypath.
· Secure enough spare cables with straight connections. 
· Write MB-System i/o module for SRIAT files.
· Implement developed code into the process management
3D@Depth Completed Tasks from FAT
· Safety covers are complete
· System can scan at 36VDC (3.2)
· Update values in manual for current draw (3.3)
· System can scan  continously in submerged water (3.4, 3.6)
· Fault increase to 45C
· PPS stable at 5V (4.2)
· Power and control items in script (4.5) (partially tested)
· Temp sensing fixed on red1 (4.6)
3D@Depth Outstanding Efforts From FAT
· Final Pressure certification
· Raman channel tuning & logging
· Low power mode (will help with heat issues) (3.3)
· Direct SRIATT logging (4.1)
· See below for details on plotting issues
· CTD issues on 16hz sending rate (rejection filter got stuck) (4.2)
· Manual updates
· Installation section in manual (4.3)
· See new issues for other missing information
· Loss of ethernet shuts down laser (5.4)
· Polar plot still has issues (4.8) See below for more details
· Red Channels (5.2)
· Accelerometer (5.3)
· Range and precision will be testing during sea trials (5.5)
3D@Depth New Issues
· EC crash handling of laser power (stuck on)
· Swath selection
· Scan start reliability
· Motor start
· Laser control
· Empty file generation during logging
· Evolase status read failed on every bootup
· First boot often doesn’t connect on network 
· ICD mods for clear view aperture
· Need Sample calculations for point registration applying the known exit point to different water refraction indexes. 
· 3D Cloud generating SRIATTS only works in debug mode
· 2D Viewer needs 0 at the center of the generated image
· CCI 
· Make the configuration files include all WiSSL2 new features
· Update the main CCI document
· Update the conceptual details
· Updated definitions for status structures
· Implementation detail (code samples,  i.e. data structures or repositories)
· SRIAT file format
· Modify the SRIAT format to include a four byte sync value at the start of each data record (something like “####”).
· Fix file header record size value (values currently incorrect)
· Add one byte MBARI beam flag value to each return structure immediately after the 3D classifcation value. Similarly add a one byte value to each thermal value after the classication with use to be determined.

Notes
· Web interface is at https://sl4m-001/#/
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